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Abstract: The theoretical and practical development of the innovation concept is
relevant in academic and economic arenas, and the regional systemic perspective
of innovation is gaining ground as a solid approach in understanding this phenom-
enon and its components. This article analyzes the content and evolution of aca-
demic research on Regional Innovation Systems (RIS) from 1997 to September
2017. A rigorous search of articles about RISs published in top journals within the
ISI Web of Knowledge was conducted. The selection of journals was based on their
scores on the Scimago Journal & Country Rank. Descriptive and content analyses of
the articles were performed and general statistics are presented. This study sum-
marizes how literature has defined RIS, what are the components of RIS according
to published papers, and how to measure performance of RIS. The article includes
the identification of knowledge gaps in the field and some recommendations for

future research.
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The concept “Regional Innovation System” (RIS) derives from the concept of National Innovation
System (NIS) focusing on a particular territory (Iammarino, 2005). According to Asheim and
Coenen (2005), “The regional innovation system can be thought of as the institutional infrastruc-
ture supporting innovation within the production structure of a region” (p. 1177). This concept was
developed as an instrument for regional and national policy-makers to encourage innovation
(Asheim & Coenen, 2005; Almeida, Figueiredo, & Silva, 2011) as market mechanisms seem not
sufficient to produce an appropriate, fluid, and rapid change in the development of a region (Fiore,
Grisorio, & Prota, 2011). Regional governance mechanisms, such as clustering and policy incen-
tives, support knowledge creation and help to geographically embed the firm (Kramer, Marinelli,
Iammarino, & Diez, 2011).

Most economists believe that what primarily drives economic development in today’s knowl-
edge-based environment is not capital accumulation, as said by neoclassic economists (Dosi,
Nelson, & Winter, 2000), but the innovative capacity, the policies allowing for entrepreneurship,
I+ D + I, and the ISs that encourage innovative environments (Antonelli, 2003; Johnson, 2008;
Pekkarinen & Harmaakorpi, 2006). The pressure on firms to continuously innovate in order to
remain competitive has increased simultaneously with the growing market globalization
(Edquist, Eriksson, & Sjogren, 2002). Innovation is the result of a process that sometimes appears
to be produced with the help of fortune but, despite this situation, researchers have recognized
several factors that influence on companies’ ability to innovate (Phillips, Lee, Ghobadian, O’Regan,
& James, 2015). Also, researchers have acknowledged the importance of location for innovation
results (Pouder & John, 1996). Given the importance for the establishment and development of an
effective IS for policy-makers, and in order to help researchers to organize their work, this article
presents a systematic literature review on RISs, covering articles published from 1997 to 2017.

The structure of the rest of the article is as follows. First, the methodology is presented. Second,
the basic notions to understand RISs under different academic perspectives are developed based
on the most relevant articles found. Third, there are presented the components of an RIS. Fourth,
the relationship between IS, NIS, and RIS is analyzed. Fifth, it is presented what is known on how to
measure performance of ISs; sixth, there is a discussion of the findings. Finally, the article ends
with recommendations for future research.

1. Methodology

This systematic literature review has followed three steps: First, it is defined the criteria for
selecting and classifying articles. Second, there are presented descriptive statistics for the journals
with more publications in RIS, as well as the most cited authors and countries of origin. Finally,
there is presented the analysis of the articles selected.

Regarding the first step, literature was reviewed from March to October 2017. The search was
conducted according to the following keywords in the title: “regional system(s) of innovation,” or
“regional innovation system(s).” The search covered articles from January 1997 to September 2017
for the nine top journals according to the Scimago Journal & Country Rank, leaving 78 articles for
the analysis. This number of articles was considered enough to figure out the most important
issues regarding RIS discussion in the literature. Books, book chapters, working papers, and
conference proceedings were not included in this literature review. These 78 articles were classi-
fied according to the main topics discussed on them. These articles, along with other important
seminal or contrasting pieces, assisted the revision of the RIS concept, its components, its evolu-
tion, and, finally, the proposed approaches for future research and development.
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Seminal articles included Freeman (1988, 1989) and Lundvall (1985, 1992) who introduced the
concept of NIS; Carlsson and Stankiewicz (1991) with technological systems of innovation; and
Breschi and Malerba (1997) with sectoral systems of innovation. Marshall (1898) and Pouder and
John (1996) helped to reinforce the importance of geography for studying innovation processes.

Regarding the second step, as it is shown in Table 1, the journal with the most number of articles
in the field was European Planning Studies, with 29 articles, followed by Regional Studies, with 15.
These two journals accounted for more than 56% of the articles analyzed. To analyze the impact of
the articles and the ones that should be considered with most attention, the number of total
citations according to the SSCI was used. Table 2 presents the 10 most cited articles. The results
show that the most cited article, with 618 citations, was Cooke, Uranga, and Etxebarria (1997),
which is the oldest article considered in this review, and is also the seminal paper in the subject,
taking a standpoint from evolutionary economics. The article from Cooke et al. identified the
concepts of “region,” “system” and “innovation” as the preface “to an extended discussion of
the importance of financial capacity, institutionalized learning and productive culture to systemic
innovation” (p. 475). Cooke et al. were followed by Chung (2002) who described the relationship
between an RIS and an NIS, receiving 390 citations. It is interesting to note that the two most cited
papers in this field summed more than 40% of all citations.

Finally, regarding the third step, research on RIS can be categorized in five approaches: (a)
the organizational approach, in which researchers emphasize aspects of organizations and
firms participating in RISs (Christopherson & Clark, 2007; Muller & Zenker, 2001); (b) the
institutional approach, which focuses on RISs institutions and how they affect actors and
their interactions (Asheim, Moodysson, & Tddtling, 2011; Asheim, Smith, & Oughton, 2011);
(c) the capabilities approach, that seeks to understand RISs from the perspective of regional
capabilities and strengths (Lau & Lo, 2015; Zhao, Cacciolatti, Lee, & Song, 2015); (d) the
national approach, in which scholars focus on how to explain NISs by considering the RISs
within (Carrincazeaux & Gaschet, 2015; Chung, 2002; Lengyel & Leydesdorff, 2011; Sun & Liu,
2010); and (e) the assessment approach, in which authors focused on how to measure RISs
performance and the appropriate metrics when revising their success (Leydesdorff & Fritsch,
2006; Zabala-Iturriagagoitia, Jiménez-Sdez, Castro-Martinez, & Gutiérrez-Gracia, 2007). The
percentage of articles considered in this review related to organizations only were 40%,
followed by 26% that considered both organizations and institutions, 19% that mainly exam-
ined institutions related to RISs, 6% related to the assessment of RISs, 6% related to NISs and,
finally, 3% related to RIS capabilities.

2. RISs concept and meaning

RISs were conceptualized by Cooke et al. (1997) as a “collective order based on microconstitutional
regulation,” and this general associational, cooperative, and trust-dependent character of RISs is
what make them valuable and interesting to learn. Cooke et al. argued that while regionalization
mainly involved the inscription of regional boundaries, “regionalism involves political demands
from below, where cultural regions... mobilize in the face of perceived state neglect, inefficiency or
discrimination to negotiate a new institutional ordering” (p. 480), that creates a new governance
structure and social capital. According to Pekkarinen and Harmaakorpi (2006), the promotion of
the multi-actor innovation links that are part of the RIS is crucial to reduce transaction costs,
correct market failures and decrease risks, allowing participants to increase productivity. Cooke
et al. classified regions into two different profiles, according to the level of autonomy or depen-
dence of actors and intermediaries to central governmental policies and investment, pointing out
the importance to acknowledge these differences when analyzing the configuration and function
of an RIS. In the same line, Fritsch and Graf (2011) indicated that macroeconomic circumstances
at the regional level play a key role in the RIS success, so merely focusing on a region as a
geographical space is not enough. Regarding intermediaries, according to Inkinen and Suorsa
(2010), they play a key role in national as well as in RIS, especially in innovation policy, by linking

Page 3 of 17



cogent«business & management

Cod
o

&

//doi.org/10.1080/23311975.2018.1463606

Pino & Ortega, Cogent Business & Management (2018), 5: 1463606

https

(€£9°0)

Apauony 3uswdojaAaq d1wouo0d3 pup ‘(zg€ 1) salpnis buluupld unadoing (97 /°T) uawdojanaq jouoibay pup diysinauaidaiiug {(££0°7) saIpNis |puoibay pup ungin uoadoin3 ‘(§z9'z) abupy) 101205 puD
Bunspiaio4 1pa160jouyaa] (08£°7) SBIPNIS 1PUOIBRY ‘(£#1°7) SIUIBWOIUBIDS (S97°€) UOIDAOUYIR] “(S6% ) AI10d Y24D3S8Y :SMO]104 SD 4D (9T0Z 03 dn) yIr 03 BuIPI0IID 103005 390dW 1PUINOf BY] | 310N

00T

8L

(4

81

1

Y

A210n0
JuawdojaAs( J1Wouodg

juswdojanraq Jouoibay
pup diysinauaidaiul

uolpAOUYIS |

SJol3oWOoJuUaIds

saipnis |puoibay
pup ubgin upadoing

21104 Y2ipasay

91

1l

abuby)
10120S pup bHUIISDIBI04
Jp21bojouyda |

€C

81

salpnis |puoibay

€€

9¢

91

9

Vi

salpms
bujuupyd upbadoing

%

(L2

LTOZ-T10C

0T0¢-900¢

§00Z-100¢

000¢-L66T

.nm_U:..SO_..

L10Z finr 03 £66T A1onupr wouy ouinor Aq suonpdiiqngd ‘T 3)qpL

Page 4 of 17



Cod
o

*

Pino & Ortega, Cogent Business & Management (2018), 5: 1463606

https

cogent«business & management

//doi.org/10.1080/23311975.2018.1463606

(penunuo))

'9sDq abpajmous p21IAIPUD UD

Y3IM S31ISNpU JO 3SDd 3y} a9 |)Im 433sn)d o jo 1od |pibajul up
SD SWISAS UOIIDAOUUI |DUOID3J JO 9IUBISIXD Y3 3IyMm ‘Dspq
2bpaIMouy| 2139YJUAS D Y3im SSLISNpUl Ul punoy 8q 03 SADM|D
Appau s ‘suonpziunbio buipioddns uonpaouul Aq papunoiins
SJ91SN)P U0 BUNISISUOD ‘WISAS UOIIDAOUUL |DUOIB3J |DUOIIPDAY
ay] "AJIsnpul up jo asbq abpajmouy ay3 jo dunpodull

2y} buibpaimousaD S1030D JO SHIOMIBU Ul PIPPaGUID

so13s1IP3s aAidudsag
saibojopoylaw
Y24D3SJ4 dAIDHIUDNY

S191SN)2 JIpJON
Bbupduwio) :swaisAs
uolpAouUl |puoibal

yoonoiddp papunolb b sapinoid usljo 19A3) Jpuoibal ayl Apnys joouidwig 46 21104 y2pasay | pup saspqg abpsymouy | 7 ‘Usu0) ‘19 ‘Wisysy
‘paJinbas Apuabin aup 1Sy ul sanpdadsiad pouolsly
2bUDY? 2ILIOU0I3-0120S 4O SUJR1IDd PUD SBIILDINDAJ |DININILS puD S3INSDAW
A413USp| 03 SI0IDJIPUI 3SNQOJ PUD DIDP 3IDNbAPY “WDISAS ‘s3daduo0) :uonpAoUU
uoipAoUUl UD S| uoibas b Aym pup Jayiaym a1pbiisanul 01 (s1sAjpup 4O swa3sAs \puoibal
Y21ym wioJy 9spg 1pnidaduod 930nbapp ub sapinodd }Jomawpyy | Juswndoq) Apnis asn) sa|pnis 4O M3IA paipibajul
1S¥ @Y1 ‘yopouddp papibajul Aupuoiinions uo bundopo Ag siIsAjoup p21aJoay | S6 bujuupj4 upadoing Kipuoinjona uy S ‘oulDWIWID]
‘syuswiuianob Jpuoibal pup |pJIUB BY) USIMISg uolpadood
950]2 3y} puUD ‘SJ03DD UOIIDAOUUI Udamiaq buiuing)
9AI30DJ3UI BuiPARID Joy sainspawl Adnjod ‘Quauluianch
1043U92 3y Aq Moddns aA13dD ay3 Uo paspqg padojdAsp Jayiny SwialsAs uolpAoUUl
99 pjnoys Aay] 'swa1sAs uonpaouul puoibal padojanap (sisAjpup juswnNd0Q) buoibaJ ybnoiyy
$S9] UaNas pup buidojanap 3spy XIs ‘padupApp s34y} Ajuo Apnis aspd aydiniy wia1sAs uoipAouUl
SDY 31 SD ‘pam AJ9AIID]R S| WUSISAS UOIIDAOUUI |DUOIIDU UDJOY sisAjpup p213a109y ] 06¢€ uonpAOUYI3 | Jouonpu b buipjing S ‘buny)d
‘bujuipa) pup UOIIDIBIUI dAIIDISdO0D ‘DBUDYIXD
‘Ayngonas ‘4snuy Aq psuonipuod uonpinbal |puoIINHISUOD
-0J2IW UO PasDQ JapJ0 dAI3I3)|0D D JO SWId} Ul paziipnidaduod
9J9M SSTY ‘@121D 3y U “Apnis jo 123(qo Bunsaiaiul
pUD 3]gDNIDA 3D (SSTY) SWISAS UoIIDAOUU] |DUOIDRY SuoIsUaWIP
"S9]D3S |DUOIIDU JO SHWI By} 03 PaIdLiISaJ AUPIDA S3 9ADY J0U |puonpsiunbio pup
paau ‘Aulouodd |puoibal pup abubyd |PIIUYIDY UO 2JNIDJSY) SISAjpup jon3dasuod |DUOIINIISUT SWISAS 9 ‘DLIDGIXIT
Ul Yum 3oap A19pim ‘waisAs uonpaouu] jo 3daduod ayl pup 0232109y 819 A3110d Yopasay uonpAouul Ipuoibay | ‘O ‘Dbubin {4 ‘400D
sbuipui4 Abojopoyia Suonpi) |puinor 912134D 3Y3 jo dMUL (s)ioyiny

SIY Buipanbai sa1213D PaId Isop °Z 3\qp]

Page 5 of 17



Cod
°

*

Pino & Ortega, Cogent Business & Management (2018), 5: 1463606

https

cogent «business & management

//doi.org/10.1080/23311975.2018.1463606

(panuiuod)

'S924N0S34
9593 03 A1)1qISS22D SIWS 23 buiidayp ‘opuabo pup jsaisiul
UOIIDAOUUY JI3Y} JO JOADS Ul ‘9)D2S |DUOIIDUIDIUI PUD |OUOIIDU
‘Ipuoibai ay3 b 91042do A3y} YdIYm UIYIM JUSUIUOIIAUD
92upuIaN0b By adoys upd suonpiodiod jpuopusupiy “4amod

(2AnDIUDNY
SNIIDHIPNY)

SWwa1sAs uonpAOUU
|puoibail Joj supaw
11 IDYAN 1SHIOMIDU

[ S0

JILLIOU03 SD |]aM SD |pIH|od puUD ‘9)02s ‘9zIS J1I9Y3) JO 9SNDIag SISA|pup p2132109Y | 4% sa|pnis jpuoibay Wl Ul Jamod ‘S ‘uossaydoisuyd
‘uoi3pinbyuod SJIULIDUAP
Jouoibal ay3 woiy Awouods sy} 8)dnoduUN 03 pud} SIJIAIDS SD13S13D3S |DIUBJRHUI XI|9H 91diL D JO SWid)
dAISUdUI-abpajmous pup ‘(Bulinidopynubw Yyoa3-ybiy jo pup aAnRdudsaq Ul Aupuuian Ul swiaysAs
10y} upy3 AWouodd paspg-abpajmouy ay3 jo J03pdIpul 49333G D Kbojopoyiawi uonpAOUUI JpUOIb3I
Buiaq) Awouods |puoibal D Ul UoPINDBIUOD PasDg-abpajMouy |  U2JDasal SAIIDIUDNY 40 9spq abpajmouy W “UY2SI4
3U3 JO JBALP UIDW 3y} S| bulNidDINUDW Yd93-WNIpajy Apnys joouidwig /S A3110d Y2pasay a3 bunnspap 1 ‘yiopsapha
aJnspawl b sb syuaInd Bulapisuod A3dpdpd dAiIDACUUL SISAjpup
U0 $4030D} 43430 3y} upy} 3opdwi J21p3Jb SADY JUSWUOIIAUT | DIDP 9IDLDAIINWI puD 95D
UOI3IDAOUUT PUD UOIIINPOIJ |puoIbay "asudiaiug a3pAld $213511P3s aAidUdsag ysiunds ay3 :uonduny
puD UOIDAISIUILIPY JgNd Y3 ‘“AXISIaAIUN Y3 ‘QUaLIUOIIAUT Abojopoyiawl uondnpold abpajmous
UOIIDAOUUT PUD UOIIDNPOId 1puoibay ay] :A1opdpd | Ydipasal 9A1DIIUDNY 93 PUD UOIDAOUUI | | ‘UBWINDY ‘WIN ‘O1M]1d
uoppAouUl |puoibal 3y} uo 3Ppdull UD SADY SI039D) UIDU JN04 Apnys joouidwig 09 uonpAOUYIS | JO SW33SAs |puoibay ‘r ‘slioH ‘W ‘Dsang
Aupwiian Uobims
puDp ‘Yolunp ‘usuwualig
*9bpajmous| 11DD3 JO SMO}4 (sISAjoup JUBWINd0P ul Apnys aApJodwiod
ay3 03 anp 3]0 |pPNUD D Apjd syuLl pup sialddns J1BYl 03 | pUD M3IAI9IUL papIND)  'S9IAI9S SSaUISNQ
Ajwixoud 10o1ydoiboab ‘sgry papunoy Aimau ug “uopipuodaid Apnis aspd aydinp QAISURIUl SbpajMmouy
D 0s|p 340 3)doad paylipnb pup Jua|p} U0} SIBLIDG Aljud Abojopoylawl 4O uonPpPUNOy
MO] PUD 403235 SEIY 2y Jo Juauudojanap AJpa ay3 aduanjul U2JD3S2J DAIIDHIONY sa|pnis 9y} puD SUIdIsAs
$2JN12NJ3S |DUOIINIIISUI PUD IWIOUOI-0UYI) jouolbal 3y Apnis |oouidw3 29 bujuup)g ubadoing uonpAouUl Ipuoibay | | 49X29)ypis v Yooy
sbuipuig Abojopoyia suolni) |puinor 91211D 3y} Jo 3L (s)ioyiny

(panunuo)) "z a1qo1

Page 6 of 17



Cod
o

*

Pino & Ortega, Cogent Business & Management (2018), 5: 1463606

iness & management

cogent--bus

//doi.org/10.1080/23311975.2018.1463606

https

SIY JO SSDUDAIIIRYD 3y} 9bDIaAd) 0} 3sDq

abpajmouy Jpuoibal ay3 jo bulpubisiapun ay3 ybnoiys 3ing
9 upd abpjuPAPD BAlIRdWO) "saAlpINUl Adljod |pUolIDU 0S|D
Inq |puoibal Ajuo jou 33piba3ul 03 AIDSSaIaU Ssad0.d Jajsup.y
abpajmous| ay3 10} 101N SI 3sD) SIY3 pup ‘A3opdpd aAirdiosgo

(3A1DYNOND)

£onod pup soudwa
‘f103Y] :SUIISAS

D ‘uoybno

puoi3pzIuDbhIO Y3 UO JPpdull UD SDY }93IDUW JOgD] YL SISAIpup 02132109y 0S salpnis jpuoibay uonpAouUl 1puoibay | “JH ‘YIWS ‘19 ‘Widysy

AJisnpul 2Ua1ds 1)

(19pow pubpuwioy pIjILF 3y} Ul

|piwoulq) sasAjpup s91691pJ3s uonDPAOUU]

1139WOU0Id pup SWilj Uo sndoy

“1ndIno aAiIpAOUUI so13s1IP3s aAidudsag Vv 1, W33sAS uoipAouu]

/SW1} JO UoIDUILLIRIBP 3y} 03 Ajjupdiiubis 83nqgLIu0d Abojopoyiawl |puoibay uado,,
SUO[3DJOQD]|0D Y2IDISSS PUD SUO PISOJD D UDYY dUDWLIOpad | YdIDasas SAIDHIUDNY up Ul SaLDPUNOQ dS ‘DUPaS v
SAIIDAOUUI S SUID|dX® 493399 |9powl uoipAouul uado uy Apnis (oouidw3 16 A3110d Y24pasay 93 1b buluIDaT | ‘DIDWIWIDS {4 ‘1SSN|ag
sbuipuig KbBojopoyiap suolni) |puinor 91211D 3Y3 Jo Il (s)ioyiny

(panunuod) -z 3190y

Page 7 of 17



Pino & Ortega, Cogent Business & Management (2018), 5: 1463606 O;K-: Cogent P b us | Nness & mana ge me nt

https://doi.org/10.1080/23311975.2018.1463606

organizations within and with the IS, as they focus on technology transfer, funding the develop-
ment of ideas, and commercialization of products and services.

Cooke (2005) redefined RIS as “interacting knowledge generation and exploitation subsystems
linked to global, national and other regional systems” (p. 3). This definition affirmed the relations of
RISs outside its own boundaries, and the interconnection with other types of ISs. Asheim and
Coenen (2005) said that an RIS spreads across sectors, as companies and knowledge organizations
increasingly interact (De Laurentis, 2006), and so can be said that clusters became part of the
same system. However, in a policy-making context it is reasonable to take into account the
specificity for clusters and the sector orientation of RIS (Asheim & Coenen, 2005), considering
that geographical proximity is especially important in clusters that rely on tacit, symbolic or
synthetic knowledge, but not so much in those relying on analytical or scientific knowledge
(Freel, 2002; Koch & Stahlecker, 2006; Martin & Moodysson, 2013). In the same line, the study of
Niosi and Bas (2003) concluded that in a cluster, scientific knowledge alliances tend to be inter-
national and based on functional rather than geographical proximity. The research of Fritsch and
Graf (2011) comparing different RISs in Germany showed greater efficiency in innovation for those
regions with high share of relationships with actors located abroad. Also, several authors con-
cluded that interregional and international relationships may lend to higher levels of knowledge
sourcing and innovation (Doloreux, 2004; Gress, 2015).

Ho (2009) remarked the importance to further study cross-region interactions and cross border
RISs (CBRIS) to better understand cross-border integration and the different types of proximity
involved, and Makkonen and Rohde (2016) acknowledged the difficulties in geographically deli-
neating CBRIS and the absence of policies for CBRIS to perform the analysis. When firms within a
region adopt an open innovation strategy, the region is called an open RIS. This strategy over-
comes the boundaries of the region and becomes important because it increases access to
modern technologies and reinforces the idea that innovation does not occurred in isolation, but
through well-developed collaboration networks (Belussi, Sammarra, & Sedita, 2010).

3. Components of an RIS

Components of a system are the operating parts for building, management, and support purposes
related to system processes and outcomes (Guheen, Mitchell, & Barrese, 2005). According to
Whittington, Owen-Smith, and Powell (2009) organizations and institutions are crucial components
of the RIS as the character of different regions results in large part from the institutions helping the
creation of networks and connecting organizations within the system.

Cooke et al. (1997) centered their analysis on institutions, remarking that there are three
institutional components crucial to identify the RIS capacity: (a) financial, (b) learning, and (c)
productive cultures that may exist. First, regional policies that encourage innovation financing
should focus on minimizing uncertainties to allow better relations between parties. For this
purpose, financing systems must be accompanied by means to support flows of information
needed by parties. It is important to note that not all financing practices need to go under
government regulation and control as there are also market oriented systems; where funds are
allocated within an established capital market and financial systems; with few governmental
regulation and control. All modalities are important for the RIS. Second, the ability to rapidly
learn and manage knowledge within the RIS is also crucial for innovation spread, as innovation
and learning are closely linked. RIS will thus have to understand and develop the competence to
implement knowledge from innovations originated inside and outside the RIS in order to boost the
innovation capability of all parties intertwined in the RIS. The knowledge diffusion process conse-
quently becomes bidirectional rather than mainly within the same region or only between parties
of the same RIS. Finally, the productive culture is critical for innovation performance as adaptation
to modern technologies is affected by the knowledge absorption capacity, and the social and
traditional culture of parties. The region culture is transformed into a technical one. The creation of
policies to stimulate innovation must consider the facilitation of an appropriate climate to enable a

Page 8 of 17



Pino & Ortega, Cogent Business & Management (2018), 5: 1463606 O;K-: Cogent P b us | Nness & mana ge me nt
https://doi.org/10.1080/23311975.2018.1463606

culture of coordination between the agents of the RIS, also considering that relations and will-
ingness to learn and share information “may be motivated by cultural, political or ideological
reason” (p. 488). On the other hand, Zhao et al. (2015) also recognized the importance of
organizations and institutions. From the perspective of organizations, these authors analyzed
four protagonists that are to be found in an RIS: (a) government, (b) research institutions, (c)
universities, and (d) firms. In this configuration, there is always a mix between public and private
organizations, understanding that research institutions, universities and firms can be public as well
as private entities. According to Zhao et al. governments are in charge of setting an appropriate
political and regulatory framework to encourage collaboration, technological development and
exploitation; universities and research institutes provide the technical capacity and create useful
knowledge for them and also for firms to innovate; while firms contribute to the RIS with the
injection of capital for innovation, to generate technological demand, and to meet customer's
demands.

From the perspective of institutions the focus was on understanding how the institutional
environment may affect the accomplishment of regional innovation associations and innovation
outcomes, in the understanding that both, regulation and culture, may act as enablers or barriers
for innovation (Zhao et al.,, 2015). According to North (2005), the institutions of a system can be
either formal or informal. In reference to institutional arrangement of RISs, Cooke et al. (1997)
stated that regional innovation policy, as a formal institution, “becomes exceptionally important in
securing the appropriate external conditions in which such externalized learning and innovation
can occur” (p. 485), although firms must develop these competencies by themselves. Also, accord-
ing to Kyrgiafini and Sefertzi (2003) the elaboration of an action plan with the objective to mobilize
interest for innovation in a region, help to create an innovation culture that enhance firms’
learning capacity. When referring to informal institutions, Cooke et al. did not name them like
that, but they actually considered them in their article, affirming that culture is certainly linked to
RIS as it affects the information flows, the institutional routines and the norms by which the
different actors trust each other. According to Cooke et al. this social capital leads to practical
action and the evolutionary processes of the region and its IS.

Asheim and Coenen (2005) detached a little from the knowledge-based economy theory and
analyzed the social contribution of an RIS under the lens of the learning economy theory as,
according to them, this perspective allowed a more dynamic and inclusive notion of innovation.
The learning approach shows a dynamic approach to innovation rather than the knowledge-based
economy theory, which emphasizes on innovation based on the access to a specific stock of
specific information and knowledge (Lundvall & Archibugi, 2001), also considering that regional
government services and administration should promote organizational networking for enhanced
knowledge creation and exchange, helping learning processes (Han & Ko, 2017). Santos (2000)
argued that sustainable regional strength and regional competitive advantage is built on a con-
tinuously upgraded knowledge base and the stimulation of localized learning, rather than on
general factor endowment. For Pekkarinen and Harmaakorpi (2006) the regional strength and
regional competitive advantage, which the authors defined as the core processes, might be based
on an area of expertise, strong industry or long term megatrend, seeming to bring business
opportunities for companies in the region, while for Ho (2009) identifying and specializing in the
advantageous sectors can be the base to help RISs to achieve diversification of innovative
activities.

Universities and research institutes are key actors in the learning process and knowledge-based
RISs (Jiao, Zhou, Gao, & Liu, 2016). The role of universities was also studied by Benneworth,
Pinheiro, and Karlsen (2017), who concluded that external engagement in place-based leadership
activities from universities and academic centers appeared to be bound up within regional needs
to smart specialization and institutional change processes . Also, that “active regional engagement
can resolve existing internal tension in the universities, as scarcity of funding” (p. 245). Universities
play a significant role as scientific knowledge suppliers, as they support the development of
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regions in which they function not only through research and academic personnel, but also by
creating a new culture in societies to propel innovation (Lenger, 2008; Ramos-Vielba, Ferndndez-
Esquinas, & Espinosa-de-los-Monteros, 2010).

4. The relationship between IS, NIS, and RIS

The IS concept was developed with attention on organizational and institutional dimensions (Cooke
et al,, 1997) and then it was deepen in institutional issues (Hudson, 1998). According to Edquist
(2005), ISs can be conceptualized as a set of institutions and organizations, including all the links and
interactions among them. Other important components of an IS are the links, relationship and
feedback received by the actors. These components make systems dynamic; as without feedback, a
system becomes static (Carlsson, Jacobsson, Holmén, & Rickne, 2002). Since 2010 the organizational
approach has been examined by several authors and the conception of NISs as a collect of the RISs
within has emerged as a potent theory for a better explanation of the NIS concept (Carrincazeaux &
Gaschet, 2015; Chung, 2002; Lengyel & Leydesdorff, 2011; Sun & Liu, 2010).

The IS concept appeared first in an article published by Lundvall in 1985, where the concept of
“innovation system” relates to the university-industry linkages and to the phenomenon of knowledge
user and knowledge producer interaction. The NIS concept was introduced by the same author in
1998, in a book named Technical Change and Economic Theory, localizing networks within the IS at
the national level. Also, Christopher Freeman, a Lundvall’s colleague, worked on the concept in the
late 1980s, with an emphasis on the case of Japan (Freeman, 1988, 1989) as it was an example of
fast recovering and rises as an economic superpower, after being in a remarkable economic crisis.
Since the initial works on NISs, “the idea of applying... a similar conceptual perspective at a smaller
geographical level—regional, or even local—has been very tempting” (Iammarino, 2005, p. 497). The
wide literature on the benefits of clusters regarding innovation generally includes two approaches on
the relationship between innovation and geography. The first one trails the Marshallian convention in
trying to identify the advantages of these relationship and their implications for economic growth
(ILammarino). The pioneering works of Marshall “suggested that the accumulation of skills and know-
how takes place within spatially bounded contexts, which create a kind of favorable ‘industrial
atmosphere’ capable of enhancing economic growth and spurring the generation and diffusion of
new ideas” (p. 499). The empirical literature since 2000 confirmed that spatial features intensely
impact firms’ innovative performance but the geographical dimension characterized economic devel-
opment and is assumed to be an exogenous explanatory variable (Iammarino). Freel (2002) argued
this approach, showing in his research the primacy of technological regimes and sectoral influences
over spatial influences on the RISs. This second approach is a newer line of research, which has
focused not only on the variables related to the geographical place were organizations are located,
but also on the features that outline the innovation capacity. Recently, several authors had pointed
out that in this approach geographic embeddedness, regional and local conditions, as well as the
general macroeconomic situation of the NIS in which the regions are embedded, play a significant
role in RIS performance (Ho, 2009; Muscio, 2006), remarking that the RIS concept is not an alternative
to the analysis of national systems (Fritsch & Graf, 2011).

Since the late 90s, several concepts that represent the systemic perspective on innovation, different
to the initial concept of NIS, have been developed. As the literature on RIS expanded rapidly
(Freeman, 2002) there were proposed new concepts focused on different types of ISs rather than
NISs. As so, Bo Carlsson with a Sweden colleague introduced the concept “Technological Innovation
Systems” (TIS, Carlsson & Stankiewicz, 1991), and Franco Malerba with Italian colleagues introduced
the concept “Sectoral Systems of Innovation” (SSI, Breschi & Malerba, 1997; Malerba, 2005). The TIS
approach proposed by Carlsson and Stankiewicz focused on technology and the causes of its devel-
opment. The SSI approach emphasized that innovation is better understood by looking at the
different set of agents and the set of products of a given sector. The national focus have dominated
the ISs academic texts over the past 20 years with a share of 50%, while RISs covered near 25%,
technological systems 19% and sectoral systems account for the remaining 6% (Carlsson, 2007).
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Regarding the definition of NISs, Cooke et al. (1997) considered that the concept “national” is
unclear and essentially argued. As an example of how the concept can lead to erroneous inter-
pretations, it is possible to see how sub central territories with national entitlement, such as the
Basque Country in Spain and Wales in the UK, have “the capacity to finance distinctive innovation-
support instruments and... to negotiate directly with the European Commission regarding innova-
tion financing” (p. 477). Of all perspectives the RIS approach is the one that matches mostly the
original version of NIS. Both perspectives emphasize that some knowledge is local and implicit, so
ISs are localized and confined to a specific area and both try to explain the economic performance
of geographical entities. Consequently, much of the latest approaches suggest that NISs are
actually an assortment of more or less developed RISs (Cooke, 2005), and this latter concept
seem likely to grow in relevance, in different robust economies and especially in Europe (Asheim &
Coenen, 2005).

However, it is important to consider a contrasting point of view as, according to Iammarino (2005),
an NIS cannot be considered as being the sum of RISs for at least two reasons: Geographical ISs have
been analyzed at the national level; and, also, that the availability of indicators and useful data for
firms and institutions’ performance, is wider at national than at sub-national level.

When discussing RISs activities, one can use capacity and efficiency to distinguish among
different systems and policy choices and most of the research made in order to explore and
describe the relation between institutions, organizations and innovative activity within IS and RIS
have used a qualitative approach. While few studies on RISs have focused on innovation capacity
and how to determine or measure it, most studies have observed innovation actors, and the
interactions between organizations, theoretically rather than practically (Chung, 2002).

5. How to delimitate and measure performance of RISs

As mentioned above, any RIS has a great number of tangible and intangible components, actors,
functions and activities. Therefore, evaluating the performance of an RIS is complex, because it
means it would be necessary to evaluate all of these factors and identify how each individual part
of the system performs, with attention on the system performance as a whole (Markard & Truffer,
2008). According to Carlsson et al. (2002), the exact choice of performance measure is complicated
and depends on the level of analysis applied and on the maturity of the IS.

According to Markard and Truffer (2008) the question of how to delineate an RIS and its
components is crucial because delineation influence the assessment of system performance and
its findings. There is not correct way to define the system frontiers as the system is nothing but a
theoretical construct that can be applied and observed just in a specific context. Markard and
Truffer said that the configuration of an RIS can be assessed from a dual approach: From a
regionalization perspective, by linking the region to its jurisdiction capacity and to its financing
capacity as well, for the investments in the development of innovation activities; and from a
regionalist perspective, by relating the IS to the region’s culture.

As system delineation depends primarily on the chosen system for the analysis, the RIS is primarily
delineated on a territorial basis, and is determined by institutions and organizations connected to a
certain geographical sphere of influence, but this does not mean that there is a single optimal
strategy for all RISs (Moulaert & Sekia, 2003). As shown in Kustepeli, Giilcan, and Akgiingor (2013)
two regions in Turkey presented significant differences in knowledge generation in the textile sector
although they have similar knowledge bases. These differences could not be explained on a geogra-
phical basis. In an empirical study Fritsch and Slavtchev (2011) found some variables to be statically
significant when measuring RIS efficiency being the most important the presence of universities and
other public research institutes as their interaction with private sector firms, the population density,
the knowledge spillovers, and the division of the innovative labor. The authors concluded that their
research results were consistent with the view that RIS performance is intensely influenced by the
level and the quality of interactions and exchanges between its different actors. Similarly, results of
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various researches revealed that it is not the level, but the quality of co-operation and interaction that
is decisive in RIS performance (Fritsch & Graf, 2011; Heéraud, 2003; Jiao et al., 2016).

It is important to have in mind that RISs delimitation remains complex because different
knowledge fields and technologies are empirically intertwined and there is often observed a
technology continuum or uninterrupted evolution rather than separate processes or instances
(Markard & Truffer, 2008). Also, when talking about performance measurement, much work
remains to be done since no study has yet took into account institutional aspects, cooperation
agreements, etc. which are the main elements of any RIS (Etzkowitz & Leydesdorff, 2000).

One of the most widely tools implemented in Europe to observe technological innovation is the
European Innovation Scoreboard (EIS). The EIS have 17 indicators across four categories: “human
resources for innovation, creation of new knowledge, transmission and application of knowledge,
and innovation finance, outputs and markets” (Zabala-Iturriagagoitia et al., 2007, p. 88). On the
other hand, these authors proposed an index to measure the region innovative level, that they
called IAIF index. Results showed that even though the IAIF index accounted that 85.5% of the
variance was explained by factors, the categories obtained in a second analysis did not make any
sense, because the first factor included 15 out of 22 of the variables and, therefore, explained
more than 54% of the variance. The main conclusion of this study was that the definition of a
composite index able to reflect regional innovative capacity has yet to be established with more
exhaustive regional data as most data had been collected at a national level.

Another important conclusion of Zabala-Iturriagagoitia et al. (2007) was that there is a need to
employ identical criteria to measure the innovative capacity in very different regions. Because of
wide diversities, the standards applied to different regions and territories should reflect the
heterogeneity at sociocultural and economic level.

6. Discussion

Regarding the organizational approach, in which researchers emphasize aspects of organiza-
tions and firms participating in RISs (Christopherson & Clark, 2007; Muller & Zenker, 2001),
research has proposed and empirical studies have confirmed that actors will come and go by
the interactions in an RIS (Chung & Park, 2014; Jiao et al., 2016; Leydesdorff & Zawdie, 2010).
The quality of the relation and exchange between knowledge producers and users helps
organizations within the triple helix; government, universities, and firms, to reinforce their
role within an RIS (Fritsch & Graf, 2011; Oh, Chen, Wang, & Liu, 2015). Such interaction needs
a dynamic communication that can drive feedback and feed-forward and bring new opportu-
nities or lead to the emergence of modern technologies enabling better innovation perfor-
mance (Heéraud, 2003; Jiao et al., 2016). It is important to acknowledge that many authors
extended the model to more than three helices. Leydesdorff and Etzkowitz brought a fourth
helix into the model referring to the “society” as (Leydesdorff, 2012), while Barth (2011)
introduced a model of innovation that includes the natural environment as another actor in
the search of sustainable development, considering this as the quintuple helix . Given the
importance of multiple actors and their interaction within the IS, regional governments should
endorse institutions and policies to increase the cooperative atmosphere between firms and
academic institutions to strengthen their contribution to the RIS innovation performance (Jiao
et al,, 2016).

On the other hand, in the institutional approach that focuses on RISs institutions and how they
affect actors and their interactions (Asheim, Moodysson, et al., 2011, Asheim, Smith, et al., 2011)
authors remarked the importance for policy-makers to pay attention to the development of
institutions (Li, 2015) as the institutional environment at the regional level affects the quality of
regional innovation actors’ interactions and the innovation outcomes of the RIS (Zhao et al., 2015).
The institutional environment includes formal and informal institutions (North, 2005), being both
important for the progress of the RIS and its outcomes (Cooke et al., 1997; Kyrgiafini & Sefertzi,
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2003). Although, institutions matter within the RIS, few authors have been focused on the
evaluation of the role of institutions and the institutional framework within the context of ISs,
nationally and regionally (Doloreux & Parto, 2005).

In the capabilities approach, the RIS is examined from the perspective of the regional capabil-
ities and strengths (Lau & Lo, 2015; Zhao et al., 2015); so regional governments should stimulate
the appropriate institutional environment and maintain a culture that allows the building of
innovation capacities (Jiao et al., 2016; Li, 2015) and also focus on developing a narrow group of
core industries to obtain greater innovation (Li, 2015). Many authors stressed the importance to
define this core industries according to the regional strength and the advantageous sectors on the
region (Ho, 2009) while others remarked the pertinence to identify future megatrends to bring
business opportunities for firms in the region to developed capabilities and regional competitive
advantage (Pekkarinen & Harmaakorpi, 2006).

When revising regional capabilities, it is important to consider that the creation and improve-
ment of different capabilities requires different knowledge bases, as each innovation activity has
specific types of innovation logics and outcomes (Kustepeli et al., 2013). Geographical proximity is
especially relevant in innovation activities that rely on tacit, symbolic or synthetic knowledge, but
not so important in those activities based on analytical or scientific knowledge (Freel, 2002; Koch &
Stahlecker, 2006; Martin & Moodysson, 2013). At the same time, the generation and utilization of
knowledge are capabilities related to a region’s capacity to innovate, as the different knowledge-
generating subsystems can be partially explained the dissimilarities between the innovation
performances of different regions (Kustepeli et al., 2013).

When considering the level of analysis in a geographical basis, many authors support the idea
that the NISs could be better explained by considering the RISs within (Carrincazeaux & Gaschet,
2015; Chung, 2002; Lengyel & Leydesdorff, 2011; Sun & Liu, 2010), while some others remarked
that even though the RIS concept has important contributions to the ISs’ theory, it is not an
alternative to the analysis of NISs (Fritsch & Graf, 2011).

Finally, in the assessment approach, some authors have focused on how to measure RISs
performance and how to develop appropriate metrics for the innovative activity. Particular interest
has been placed on assessing the performance of RIS, as it has been assigned with the important
mission to contribute significantly to the regional development (Cooke, 2002). The majority of the
quantitative studies observing innovative performance and innovation activity used proxies such
as R&D expenditures, existence of training for R&D staff, number of scientists, or a combination of
multiple variables rather than direct measures (Volberda, Foss, & Lyles, 2010). An ample index of
the most common metrics used to measure the regions innovative level is presented by Zabala-
Iturriagagoitia et al. (2007): “the right balance between quantitative and qualitative approaches
could produce a better evaluation of innovation system performance which would be more useful
to policy makers and other stakeholders” (p. 86).

A topic arising interest in latest studies is how to bring the concept of sustainability to the IS
development theory discussion, seeking smart, responsible and inclusive growth, and the relevant
role of social enterprises (SEs) in RISs (Rinkinen, Oikarinen, & Melkas, 2016). Research about the
innovation processes effectiveness observed at a regional level depends on procedures that
contribute to the transformation process at the micro-level, which are reflected on the innovation
inputs and the created outputs (Broekel, 2012).

7. Recommendations for future research

After evaluating the information available and the academic content about RISs, it is clear the
growing importance and relevance of the topic, in both practical and academic terms. This implies
distinct guidelines for research on RISs at several levels of analysis. As the main components of an RIS
are found to be the organizations interacting within and the institutions mediating this interaction,
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promoting or restricting knowledge flow and innovation processes, it is necessary to develop a better
understanding of specific organizations and institutions operating at the regional level, by clearly
defining the critical ones to assure that a specific disposition can be categorized as an RIS, as the
expected role and behavior of government, firms, universities and civil society in developing the RIS.
The definition of the formal and informal organizations and institutions operating at the interior of the
RIS must be accompanied by an explanation of their necessary relations and interactions, as well as
the physical or technological capabilities needed for the regional system’s success. In the same line it
is also important to define what success is for an RIS, as several authors have stressed the impor-
tance to consider sustainable development including economic, ecological, and social aspects
(Gerstlberger, 2004) also recognizing the probability of better categorizing regions into different
profiles rather than expecting every single RIS to present then same characteristics and behavior.

Finally, it is important to learn more about the institutions related to the RIS, understanding how to
classify them considering which ones positively and negatively influence innovation activity, consider-
ing which ones are meant to be conceive for the long term and which ones must work and adapt
constantly, and considering the macroeconomic institutions operating at the sub-national level.

It is noticeable that there are many coincidences in the way the general concept and the specific
concept of RIS have been developed, and it was also found that even though there are authors that have
proposed a variety of indicators to measure RIS performance and have tested some of the proposed
ones with historical data; there are only few studies testing these indicators empirically, and there is a
lack of direct measures as proxy variables have been mainly used so far. When having defined the
concept of RIS, the issues which seem critical for further understanding and most needy of further work
are the usage of indicators and metrics for performance measurement, and the comprehension of
formal and informal organizations and institutions critical for the RIS existence, endurance and optimal
performance. There is more research to be done to define and test valid indicators for RISs performance.

The main important questions that remains to be answered are if RISs do contribute to long-
term economic growth for societies and, if so, to measure the extent of their contribution. This kind
of assessment can only be performed in retrospect, but there is a restriction because of the scarce
data collected until now, and this will not change unless clear, standardized indicators are
established, and if they are measured periodically for a significant period of time. Once it becomes
clear the role of RIS in a region development, the issue will be how to instill an IS in a region, a
matter of the utmost importance for policy-makers.

Funding
The authors received no direct funding for this research.

Author details

Ricardo M. Pino™?

E-mail: PerUrpino@pucp.pe
Ana Maria Ortega®

E-mail: aortegal@edfit.edu.co

1CENTRUM Catolica Graduate Business School, Lima, Peru.

2pontificia Universidad Catolica del Peru, Lima, Peru.
3Marketing Department, EAFIT University, Medellin,
Colombia.

Citation information

Cite this article as: Regional innovation systems:
Systematic literature review and recommendations for
future research, Ricardo M. Pino & Ana Maria Ortega,
Cogent Business & Management (2018), 5: 1463606.

References

Almeida, A., Figueiredo, A., & Silva, M. R. (2011). From
concept to policy: Building regional innovation sys-
tems in follower regions. European Planning Studies,
19(7), 1331-1356. doi:10.1080/
09654313.2011.573140

Antonelli, C. (2003). Knowledge complementarity and fun-
geability: Implications for regional strategy. Regional
Studies, 37(6-7), 595-606. doi:10.1080/
0034340032000108705

Asheim, B. T., & Coenen, L. (2005). Knowledge bases and
regional innovation systems: Comparing Nordic clusters.
Research Policy, 34(8), 1173-1190. doi:10.1016/j.
respol.2005.03.013

Asheim, B. T., Moodysson, J., & Todtling, F. (2011).
Constructing regional advantage: Towards state-of-
the-art regional innovation system policies in Europe?
European Planning Studies, 19(7), 1133-1139.
doi:10.1080/09654313.2011.573127

Asheim, B. T., Smith, H. L., & Oughton, C. (2011). Regional
innovation systems: Theory, empirics and policy.
Regional Studies, 45(7), 875-891. doi:10.1080/
00343404.2011.596701

Barth, T. (2011). The idea of a green new deal in a
Quintuple Helix model of knowledge, know-how and
innovation. International Journal of Social Ecology
and Sustainable Development, 1(2), 1-14.
doi:10.4018/jsesd.2011010101

Belussi, F., Sammarra, A., & Sedita, S. R. (2010). Learning
at the boundaries in an “Open regional innovation
system”: A focus on firms’ innovation strategies in

Page 14 of 17


https://doi.org/10.1080/09654313.2011.573140
https://doi.org/10.1080/09654313.2011.573140
https://doi.org/10.1080/0034340032000108705
https://doi.org/10.1080/0034340032000108705
https://doi.org/10.1016/j.respol.2005.03.013
https://doi.org/10.1016/j.respol.2005.03.013
https://doi.org/10.1080/09654313.2011.573127
https://doi.org/10.1080/00343404.2011.596701
https://doi.org/10.1080/00343404.2011.596701
https://doi.org/10.4018/jsesd.2011010101

Pino & Ortega, Cogent Business & Management (2018), 5: 1463606
https://doi.org/10.1080/23311975.2018.1463606

% cogent.-business & management

the Emilia Romagna life science industry. Research
Policy, 39, 710-721. doi:10.1016/j.
respol.2010.01.014

Benneworth, P., Pinheiro, R., & Karlsen, J. (2017). Strategic
agency and institutional change: Investigating the
role of universities in regional innovation systems
(RISs). Regional Studies, 51(2), 235-248. doi:10.1080/
00343404.2016.1215599

Breschi, S., & Malerba, F. (1997). Sectoral innovation sys-
tems: Technological regimes, Schumpeterian
dynamics and spatial boundaries. In C. Edquist (Ed.),
Systems of innovation. technologies, institutions and
organisations. London: Cassell.

Broekel, T. (2012). Collaboration intensity and regional
innovation efficiency in Germany. A conditional effi-
ciency approach. Industry & Innovation, 19(2), 155-
179. doi:10.1080/13662716.2012.650884

Carlsson, B. (2007). Innovation systems: A survey of the
literature from a Schumpeterian perspective. In H.
Hanusch & A. Pyka (Eds.), Elgar companion to neo-
Schumpeterian economics (pp. 160-183).
Cheltenham, UK: Edwar Elgar.

Carlsson, B., Jacobsson, S., Holmén, M., & Rickne, A.
(2002). Innovation systems: Analytical and metho-
dological issues. Research Policy, 31(2), 233-245.
doi:10.1016/5S0048-7333(01)00138-X

Carlsson, B., & Stankiewicz, R. (1991). On the nature,
function and composition of technological systems.
Journal of Evolutionary Economics, 1(2), 93-118.
doi:10.1007/BF01224915

Carrincazeaux, C., & Gaschet, F. (2015). Regional innova-
tion systems and economic performance: Between
regions and nations. European Planning Studies, 23
(2), 262-291. doi:10.1080/09654313.2013.861809

Christopherson, S., & Clark, J. (2007). Power in firm net-
works: What it means for regional innovation sys-
tems. Regional Studies, 41(9), 1223-1236.
doi:10.1080/00343400701543330

Chung, C. J., & Park, H. W. (2014). Mapping triple helix
innovation in developing and transitional economies:
Webometrics, scientometrics, and informetrics.
Scientometrics, 99(1), 1-4. do0i:10.1007/s11192-013-
1105-6

Chung, S. (2002). Building a national innovation sys-
tem through regional innovation systems.
Technovation, 22(8), 485-491. doi:10.1016/50166-
4972(01)00035-9

Cooke, P. (2002). Regional innovation systems: General find-
ings and some new evidence from biotechnology clus-
ters. The Journal of Technology Transfer, 27(1), 133-145.
doi:10.1023/A:1013160923450

Cooke, P. (2005). Regionally asymmetric knowledge cap-
abilities and open innovation. Research Policy, 34(8),
1128-1149. doi:10.1016/j.respol.2004.12.005

Cooke, P., Uranga, M. G., & Etxebarria, G. (1997). Regional
innovation systems: Institutional and organisational
dimensions. Research Policy, 26(4-5), 475-491.
doi:10.1016/S0048-7333(97)00025-5

De Laurentis, C. (2006). Regional innovation systems and
the labour market: A comparison of five regions.
European Planning Studies, 14(8), 1059-1084.
doi:10.1080/09654310600852373

Doloreux, D. (2004). Regional innovation systems in Canada:
A comparative study. Regional Studies, 38(5), 479-492.
doi:10.1080/0143116042000229267

Doloreux, D., & Parto, S. (2005). Regional innovation sys-
tems: Current discourse and unresolved issues.
Technology in Society, 27(2), 133-153. doi:10.1016/j.
techsoc.2005.01.002

Dosi, G., Nelson, R., & Winter, S. (Eds.). (2000). The nature
and dynamics of organizational capabilities. New
York, NY: Oxford University Press.

Edquist, C. (2005). Systems of innovation: Perspectives
and challenges. In J. Fagerberg & D. C. Mowery (Eds.),
The Oxford handbook of innovation (pp. 181-208).
New York, NY: Oxford University Press.

Edquist, C., Eriksson, M.-L., & Sjogren, H. (2002).
Characteristics of collaboration in product innovation
in the regional system of innovation of East Gothia.
European Planning Studies, 10(5), 563-581.
doi:10.1080/09654310220145332

Etzkowitz, H., & Leydesdorff, L. (2000). The dynamics of
innovation: From national systems and “mode 2” to a
triple helix of university-industry-government rela-
tions. Research Policy, 29(2), 109-123. doi:10.1016/
S0048-7333(99)00055-4

Fiore, A., Grisorio, M. J., & Prota, F. (2011). Regional innova-
tion systems: Which role for public policies and inno-
vation agencies? Some insights from the experience of
an Italian region. European Planning Studies, 19(8),
1399-1422. doi:10.1080/09654313.2011.586173

Freel, M. S. (2002). On regional systems of innovation:
Illustrations from the West Midlands. Environment and
Planning C: Government and Policy, 20(5), 633-654.
doi:10.1068/c19m

Freeman, C. (1988). Japan: A new national innovation sys-
tem? In G. Dosi, C. Freeman, R. R. Nelson, G. Silverberg &
L. Soete (Eds.), Technology and economy theory (pp.
331-348). London: Pinter.

Freeman, C. (1989). Technology policy and economic per-
formance (p. 34). London: Pinter.

Freeman, C. (2002). Continental, national and sub-
national innovation systems—Complementarity and
economic growth. Research Policy, 31(2), 191-211.
doi:10.1016/50048-7333(01)00136-6

Fritsch, M., & Graf, H. (2011). How sub-national conditions
affect regional innovation systems: The case of the
two Germanys. Papers in Regional Science, 90(2),
331-353. doi:10.1111/j.1435-5957.2011.00364.x

Fritsch, M., & Slavtchev, V. (2011). Determinants of the
efficiency of regional innovation systems. Regional
Studies, 45(7), 905-918. doi:10.1080/
00343400802251494

Gerstlberger, W. (2004). Regional innovation systems and
sustainability—Selected examples of international
discussion. Technovation, 24(9), 749-758.
doi:10.1016/50166-4972(02)00152-9

Gress, D. R. (2015). Knowledge bases, regional innovation
systems, and Korea’s solar PV industry. Environment and
Planning C: Government and Policy, 33(6), 1432-1449.
doi:10.1177/0263774X15614464

Guheen, M. F,, Mitchell, J. D., & Barrese, J. J. (2005). System
method and article of manufacture for building, mana-
ging, and supporting various components of a system.
Washington, DC: U.S. Patent and Trademark Office.

Han, J.,, & Ko, Y. (2017). Knowledge exploitation and
entrepreneurial activity in a regional innovation sys-
tem: First adaption of RFID at Kumho Tire in GwangJu,
Korea. European Planning Studies, 25(5), 867-885.
doi:10.1080/09654313.2017.1282087

Heéraud, J.-A. (2003). Regional innovation systems and
European research policy: Convergence or misunder-
standing? European Planning Studies, 11(1), 41-56.
doi:10.1080/09654310303658

Ho, M. H. C. (2009). How regional innovation systems play a
relative competitive role within knowledge networks.
European Planning Studies, 17(12), 1881-1905.
doi:10.1080/09654310903322389

Page 15 of 17


https://doi.org/10.1016/j.respol.2010.01.014
https://doi.org/10.1016/j.respol.2010.01.014
https://doi.org/10.1080/00343404.2016.1215599
https://doi.org/10.1080/00343404.2016.1215599
https://doi.org/10.1080/13662716.2012.650884
https://doi.org/10.1016/S0048-7333(01)00138-X
https://doi.org/10.1007/BF01224915
https://doi.org/10.1080/09654313.2013.861809
https://doi.org/10.1080/00343400701543330
https://doi.org/10.1007/s11192-013-1105-6
https://doi.org/10.1007/s11192-013-1105-6
https://doi.org/10.1016/S0166-4972(01)00035-9
https://doi.org/10.1016/S0166-4972(01)00035-9
https://doi.org/10.1023/A:1013160923450
https://doi.org/10.1016/j.respol.2004.12.005
https://doi.org/10.1016/S0048-7333(97)00025-5
https://doi.org/10.1080/09654310600852373
https://doi.org/10.1080/0143116042000229267
https://doi.org/10.1016/j.techsoc.2005.01.002
https://doi.org/10.1016/j.techsoc.2005.01.002
https://doi.org/10.1080/09654310220145332
https://doi.org/10.1016/S0048-7333(99)00055-4
https://doi.org/10.1016/S0048-7333(99)00055-4
https://doi.org/10.1080/09654313.2011.586173
https://doi.org/10.1068/c19m
https://doi.org/10.1016/S0048-7333(01)00136-6
https://doi.org/10.1111/j.1435-5957.2011.00364.x
https://doi.org/10.1080/00343400802251494
https://doi.org/10.1080/00343400802251494
https://doi.org/10.1016/S0166-4972(02)00152-9
https://doi.org/10.1177/0263774X15614464
https://doi.org/10.1080/09654313.2017.1282087
https://doi.org/10.1080/09654310303658
https://doi.org/10.1080/09654310903322389

Pino & Ortega, Cogent Business & Management (2018), 5: 1463606
https://doi.org/10.1080/23311975.2018.1463606

<: cogent -business & management

Hudson, R. (1998). Regional innovation systems: The role
of governance in a globalized world. Regional Studies,
32(8), 789-790.

Iammarino, S. (2005). An evolutionary integrated view of
regional systems of innovation: Concepts, measures
and historical perspectives. European Planning
Studies, 13(4), 497-519. doi:10.1080/
09654310500107084

Inkinen, T., & Suorsa, K. (2010). Intermediaries in regional
innovation systems: High-technology enterprise sur-
vey from Northern Finland. European Planning
Studies, 18(2), 169-187.

Jiao, H., Zhou, J., Gao, T., & Liu, X. (2016). The more
interactions the better? The moderating effect of the
interaction between local producers and users of
knowledge on the relationship between R&D invest-
ment and regional innovation systems. Technological
Forecasting and Social Change, 110, 13-20.

Johnson, B. (2008). Cities, systems of innovation and eco-
nomic development. Innovation, 10(2-3), 146-155.

Koch, A., & Stahlecker, T. (2006). Regional innovation
systems and the foundation of knowledge intensive
business services. A comparative study in Bremen,
Munich, and Stuttgart, Germany. European Planning
Studies, 14(2), 123-146.

Kramer, J. P., Marinelli, E., lammarino, S., & Diez, J. R.
(2011). Intangible assets as drivers of innovation:
Empirical evidence on multinational enterprises in
German and UK regional systems of innovation.
Technovation, 31(9), 447-458.

Kustepeli, Y., Gilcan, Y., & Akglingdr, S. (2013). The inno-
vativeness of the Turkish textile industry within
similar knowledge bases across different regional
innovation systems. European Urban and Regional
Studies, 20(2), 227-242.

Kyrgiafini, L., & Sefertzi, E. (2003). Changing regional sys-
tems of innovation in Greece: The impact of regional
innovation strategy initiatives in peripheral areas of
Europe. European Planning Studies, 11(8), 885-910.

Lau, A. K., & Lo, W. (2015). Regional innovation system,
absorptive capacity and innovation performance: An
empirical study. Technological Forecasting and Social
Change, 92, 99-114.

Lenger, A. (2008). Regional innovation systems and the
role of state: Institutional design and state universi-
ties in Turkey. European Planning Studies,
16(8), 1101-1120.

Lengyel, B., & Leydesdorff, L. (2011). Regional innovation
systems in Hungary: The failing synergy at the
national level. Regional Studies, 45(5), 677-693.

Leydesdorff, L. (2012). The triple helix, quadruple helix,...,
and an N-tuple of helices: Explanatory models for
analyzing the knowledge-based economy? Journal of
the Knowledge Economy, 3(1), 25-35.

Leydesdorff, L., & Fritsch, M. (2006). Measuring the
knowledge base of regional innovation systems in
Germany in terms of a triple helix dynamics.
Research Policy, 35(10), 1538-1553.

Leydesdorff, L., & Zawdie, G. (2010). The triple helix per-
spective of innovation systems. Technology Analysis
& Strategic Management, 22(7), 789-804.

Li, X. (2015). Specialization, institutions and innovation
within China’s regional innovation systems.
Technological Forecasting and  Social
100(1), 130-139.

Lundvall, B.-A. (1985). Product innovation and user-pro-
ducer interaction. Aalborg, Denmark: Aalborg
Universitetsforlag.

Lundvall, B.-A. (1992). User-producer relationships,
national systems of innovation and internationalisa-
tion. In B.-A. Lundvall (Ed.), National systems of

Change,

innovation: Towards a theory of innovation and inter-
active learning
(pp. 45-67), London: Anthem Press.

Lundvall, B.-A., & Archibugi, D. (2001). Introduction: Europe
and the learning economy. The globalizing learning
economy. Oxford: Oxford University Press.

Makkonen, T., & Rohde, S. (2016). Cross-border regional
innovation systems: Conceptual backgrounds,
empirical evidence and policy implications. European
Planning Studies, 24(9), 1623-1642.

Malerba, F. (2005). Sectoral systems. In J. Fagerberg & D.
C. Mowery (Eds.), The Oxford handbook of innovation
(pp. 380-406). New York, NY: Oxford University Press.

Markard, J., & Truffer, B. (2008). Technological innovation
systems and the multi-level perspective: Towards an
integrated framework. Research Policy, 37(4), 596-615.

Marshall, A. (1898). Distribution and exchange. The
Economic Journal, 8(29), 37-59.

Martin, R., & Moodysson, J. (2013). Comparing knowledge
bases: On the geography and organization of knowl-
edge sourcing in the regional innovation system of
Scania, Sweden. European Urban and Regional
Studies, 20(2), 170-187.

Moulaert, F., & Sekia, F. (2003). Territorial innovation mod-
els: A critical survey. Regional Studies, 37(3), 289-302.

Muller, E., & Zenker, A. (2001). Business services as actors
of knowledge transformation: The role of KIBS in
regional and national innovation systems. Research
Policy, 30(9), 1501-1516.

Muscio, A. (2006). From regional innovation systems to
local innovation systems: Evidence from Italian
industrial districts. European Planning Studies,
14(6), 773-789.

Niosi, J., & Bas, T. G. (2003). Biotechnology megacentres:
Montreal and Toronto regional systems of innova-
tion. European Planning Studies, 11(7), 789-804.

North, D. C. (2005). Institutions and the process of eco-
nomic change. Management International, 9(3), 1-7.

Oh, E. T,, Chen, K. M,, Wang, L. M,, & Liu, R. J. (2015). Value
creation in regional innovation systems: The case of
Taiwan’s machine tool enterprises. Technological
Forecasting and Social Change, 100, 118-129.

Pekkarinen, S., & Harmaakorpi, V. (2006). Building regional
innovation networks: The definition of an age busi-
ness core process in a regional innovation system.
Regional Studies, 40(4), 401-413.

Phillips, W., Lee, H., Ghobadian, A., O'Regan, N., & James,
P. (2015). Social innovation and social entrepreneur-
ship: A systematic review. Group & Organization
Management, 40(3), 428-461.

Pouder, R., & John, C. H. S. (1996). Hot spots and blind
spots: Geographical clusters of firms and innovation.
Academy of Management Review, 21(4), 1192-1225.

Ramos-Vielba, 1., Fernandez-Esquinas, M., & Espinosa-de-
los-Monteros, E. (2010). Measuring university-indus-
try collaboration in a regional innovation system.
Scientometrics, 84(3), 649-667.

Rinkinen, S., Oikarinen, T., & Melkas, H. (2016). Social
enterprises in regional innovation systems: A review
of Finnish regional strategies. European Planning
Studies, 24(4), 723-741.

Santos, D. (2000). Innovation and territory: Which stra-
tegies to promote regional innovation systems in
Portugal? European Urban and Regional Studies,
7(2), 147-157.

Sun, Y., & Liu, F. (2010). A regional perspective on the
structural transformation of China’s national inno-
vation system since 1999. Technological Forecasting
and Social Change, 77(8), 1311-1321.

Volberda, H. W., Foss, N. J., & Lyles, M. A. (2010).
Absorbing the concept of absorptive capacity: How

Page 16 of 17


https://doi.org/10.1080/09654310500107084
https://doi.org/10.1080/09654310500107084

Pino & Ortega, Cogent Business & Management (2018), 5: 1463606 O;K-: Cogent P b us | Nness & mana ge me nt

https://doi.org/10.1080/23311975.2018.1463606

to realize its potential in the organization field. indicators do (or do not) tell us about Regional
Organization Science, 21(4), 931-951. Innovation Systems. Scientometrics, 70(1), 85-106.

Whittington, K. B., Owen-Smith, J., & Powell, W. W. (2009). Zhao, S. L., Cacciolatti, L., Lee, S. H., & Song, W. (2015).
Networks, propinquity, and innovation in knowledge Regional collaborations and indigenous innovation
intensive industries. Administrative Science Quarterly, capabilities in China: A multivariate method for the
54(1), 90-122. analysis of regional innovation systems.

Zabala-Iturriagagoitia, J., Jiménez-Sdez, F., Castro- Technological Forecasting and Social Change, 94(1),
Martinez, E., & Gutiérrez-Gracia, A. (2007). What 202-220.

© 2018 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.

cogent--0a

You are free to:

Share — copy and redistribute the material in any medium or format.

Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:

Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.
@ You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

No additional restrictions

You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Business & Management (ISSN: 2331-1975) is published by Cogent OA, part of Taylor & Francis Group.
Publishing with Cogent OA ensures:

«  Immediate, universal access to your article on publication

»  High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online
»  Download and citation statistics for your article

*  Rapid online publication

«  Input from, and dialog with, expert editors and editorial boards

+  Retention of full copyright of your article

*  Guaranteed legacy preservation of your article

«  Discounts and waivers for authors in developing regions

Submit your manuscript to a Cogent OA journal at www.CogentOA.com

Page 17 of 17


https://www.researchgate.net/publication/325068295



