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Abstract

This research centers on understanding the intellectual evolution and conceptual
foundations of the open innovation field. To achieve this aim, topic modeling was
employed as a data-driven method for uncovering hidden structures within large
textual datasets. By analyzing 3,000 articles published between 2003 and 2023,
the study identified 22 key themes that have significantly shaped current debates
on open innovation. The results demonstrate a gradual shift in scholarly attention
from early firm-oriented models toward emerging domains such as organizational
culture and agile processes. These findings provide valuable insights for
researchers, practitioners, and policymakers, not only by consolidating existing
knowledge but also by highlighting research gaps and outlining promising
avenues for future inquiry. The study further emphasizes the need to update
educational resources, particularly in interdisciplinary areas such as science and
technology policy. The identified themes can serve as a roadmap for foresight
and educational planning in the field, offering guidance for advancing both
academic research and practical application.

Keywords: Open Innovation, Foresight, Topic Modeling, Innovation
Management, Science and Technology Policy


https://www.journaldfrc.ir/
mailto:fsaghafi@ut.ac.ir
mailto:mahdieh.safari@ut.ac.ir
mailto:heidaryd@ut.ac.ir

Vol. 7, No. 1, Issue. 25, Spring 2026 Journal of Program and Development Reaserch / 22

Extended Abstract
Introduction

Open innovation has emerged over the past two decades as a transformative
paradigm in innovation management and policy. By integrating external
knowledge with internal capabilities, it provides new avenues for the
development of innovative products, services, and processes. In an era
characterized by rapid technological advancement and increasing complexity,
organizations are compelled to move beyond traditional boundaries and
collaborate with universities, startups, research institutions, and even
competitors. In this context, scientometric approaches—and in particular, topic
modeling—have become powerful tools for uncovering hidden patterns in
scholarly literature and enabling foresight in research.

Although prior studies have examined valuable dimensions of open innovation,
including financial impacts, types of knowledge, and mechanisms of
collaboration, they often lack a systematic and comprehensive approach to
mapping its conceptual evolution. Traditional methods such as systematic
reviews and bibliometric analyses remain constrained by issues of scalability,
subjectivity, and reliance on retrospective data, limiting their ability to capture
emerging trends and paradigm shifts. These limitations highlight the need for
data-driven, longitudinal methods to reveal the intellectual trajectory of the field.

This study addresses these gaps by applying topic modeling to 3,000 articles
published between 2003 and 2023, offering one of the most extensive analyses to
date. The findings reveal a gradual shift from early firm-centric models toward
emerging domains such as organizational culture, agile processes, and cognitive
frameworks, underscoring the progressive maturation of the field. Furthermore,
the study identifies critical research gaps and highlights promising avenues for
future inquiry. Beyond its theoretical contribution, the research also emphasizes
the practical need to update educational resources, particularly in
interdisciplinary domains such as science and technology policy. By
systematically identifying key themes, the study not only advances the body of
knowledge in open innovation but also provides a foundation for future research
and the design of updated curricula and policy frameworks.

Literature Review

Open innovation has emerged over the past two decades as a strategic paradigm
in innovation management and science and technology policy. Moving beyond
reliance on internal R&D units, it emphasizes the integration of external
knowledge flows from universities, startups, and even competitors, thereby
enhancing organizational innovation capacity. Research highlights that open
innovation has gained significance not only as an organizational strategy but also
as a tool for national development and foresight. Nevertheless, organizations
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continue to face challenges in effectively integrating external knowledge with
internal resources and aligning them with strategic objectives.

Methodologically, open innovation has been studied through diverse

approaches such as surveys, case studies, and archival analyses, each with
inherent limitations. Traditional methods often fail to synthesize large-scale data
or detect latent patterns. The rise of digital data has drawn increasing attention to
computational approaches, such as mining social media to uncover real-time
interactions in open innovation. Yet, the fragmented nature of existing studies
still hinders the construction of a coherent understanding of the field’s theoretical
and practical evolution.
Topic modeling, as a powerful text-mining technique, addresses these
shortcomings by automatically identifying hidden themes and tracking their
development over time. This approach enables the mapping of conceptual
landscapes and supports scientific foresight in open innovation. By consolidating
dispersed insights, exposing research gaps, and providing a systematic
framework, topic modeling serves as an effective tool for advancing future
research agendas in this domain.

Research Methodology

This study aims to identify and analyze key themes in open innovation research
using topic modeling with the Latent Dirichlet Allocation (LDA) algorithm. Data
were collected from approximately 3,000 articles published in 18 high-impact
international journals between 2003 and 2023. Databases included ScienceDirect,
Web of Science, Scopus, and EBSCOhost, with search queries using keywords
related to open innovation, collaborative innovation, and open-source innovation.
Snowball sampling and expert consultation ensured the selection of relevant high-
quality journals.

The collected data were preprocessed, including tokenization, lowercasing,
punctuation and stop-word removal, bigram and trigram detection,
lemmatization, and rare-word filtering. A document-term matrix (DTM) was
constructed as input for the LDA model. The optimal number of topics was
determined using coherence metrics and the Elbow method. The model was
trained, and extracted topics were interpreted based on frequently occurring terms
and expert analysis. Model quality was evaluated using coherence scores and
human assessment.

Key limitations include potential data source bias, focus on English-language
articles, and inherent assumptions of the LDA algorithm. Future research should
consider multilingual datasets and advanced topic modeling techniques to
improve accuracy and generalizability of findings.

Results and Discussion

This study analyzed over 3,000 articles published between 2003 and 2023,
identifying 22 key themes in open innovation that provide a comprehensive
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overview of current research. Topic modeling using LDA enabled the extraction
of primary topics and key terms, and irrelevant, redundant, or incomplete topics
were removed. ldentified themes include knowledge management, organizational
culture, collaborative innovation networks, risk management, agile innovation
processes, and intellectual capital, each playing a critical role in enhancing
organizational competitiveness, productivity, innovation, and sustainability.

Keyword analysis indicates a growing focus on collaboration, agility, and
emerging innovation models. These trends reflect a shift from traditional
approaches toward operational frameworks and policies that improve
organizational performance. Synergies among themes, such as the intersection of
organizational culture with knowledge management and collaborative networks,
create valuable opportunities for developing open innovation ecosystems.

Despite these insights, limitations include dependency on the dataset and
analytical methods, as well as lack of fine-grained detail for in-depth analysis.
Future research could employ longitudinal, interdisciplinary, and in-depth
qualitative analyses to clarify the impact of open innovation themes on long-term
organizational performance and to design evidence-based strategies and policies
for advancing open innovation ecosystems.
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Knowledge Management for Open Innovation 9 9 7 7 32
Innovation Incubators 5 7 5 5 22
Open Innovation in Higher Education 5 7 5 7 24
Employee Knowledge Sharing 5 7 7 5 24
Employee Training Program 5 5 7 5 22
Organizational Culture for Open Innovation Dynamics 9 9 7 7 32
Cognitive Model of Open Innovation 5 7 5 5 22
Innovation Database 5 5 7 5 22
Analyzing Data 5 5 7 5 22
Risk Management and Organizational Strategy 7 5 7 9 28
Social Benefits of Innovation 5 7 5 7 24
Innovation Business Model 7 9 5 5 26
Adgile Innovation Process 7 9 7 5 28
Industrial Engineering Innovations 5 5 7 5 22
Intellectual Capital 7 9 5 7 28
Qualitative Analysis in Open Innovations 5 7 5 5 22
Strategy Analysis: External and Internal Environments 7 5 5 7 24
Statistical Analysis of Open Innovation Variables 5 5 7 5 22
Learning Competency 5 7 7 7 26
Open Innovation and Serial Entrepreneurs 7 9 5 5 26




7

N
. - Lo e ~ _ ~
Y0 [ g FolT st W 0 2 SSon g 5 || a8 legdge ol (sl oS00 silade 3l8 b gl slagingiy > (s S0s]

2 Oliwe d plaSia aad o lis &S sl o (auCuglgl 4dlse ya jlitel bl (V) Jodo

Ohlizal o )3 25 Gl 5 Sygoe sl (Spiacally o Sy SIS ole ey

Slags i )3 Casl oo 5 00 ) Sy 2 alle o 551 (o255 (agos oy 5

13008 (e (S S el 5 Aol byl sl Jgie ol bl Sglize (Bl
] i 4 510 V8 6V jliel aST olnadlie 4y gy o Cloeiogs
(sl 035 S Y s sl Sl e 3 adlgo o 3L gl csly il e
2B Il 5 sere 39520 5 8y Cupn Syl LIy Lo 3 Ca el
)38 0

2 0lesls 05 o sl gl Sloslo Simyd 13k gl (ligr sl losl Siys
Owou (aze Clpe ply )3 )bk g Wb (381 (90500 29 A (1B) )L
D¢

el gslojles 4 Sy e s lojl ¥l 5 Bpeus Sy Coplo
ol (5l 1038 L |, 365 IS g S Clablons M) lagagd 51 ans oo
ol Glojlu (slay g todily Blanl &y olewws WS 3.5

eBsads bl Oliesis 4y b aimd oo siln) ol & izl oyl 1 Sols (ggls sl 3 4
23 ) gt 5 335 aoye il ar ] lacsygles cams ol STy

29 «(6)SE dloyu Llgisds IS Loy )3 39290 Glaloe 9 1D 16558 oy
238 0 336 S50 5 Sy5l5 32 oo

g ) e ladlee 83 0 Gl QLSS & (Sitaglis (ol 2 )5 (Sl
S 03Le] ol L agn e gl ]y cologles g 2 il 3311y (6 0yt S S

@y g D IS sl ISl (g)San slaaSit gyl g)lSan (slmaSits
8 ik > sl aoleslo (se 5)Sen Bk 5l g AS o wald ) sl

Colex ey Sloas 5 ENpams dnugi )3 gl 31 Jso ol 1ygl JBgnS Jao
A3 I3 53 1) 395 (6 huB) 9 g0y W3 o0 Sl Dlojls 4y 9 1S



ASCIIVIY Y ST (RN /;;/L'/,gfjf;&/,‘.zw /Y%

)5S polie psboay oS (Jhyu Gl oy LBl 5 5k gl
i slacuod b olsls Gpsore 5 bl ls 4 S e s3lale,
D5 g0 39350 3 55 )3 292 90 Slb Sigy Cundg M 4 o iyl il 0 3
Bblie 9 9l slasiy, )3 Ay (gl i (nl (Bres g g 0y 3 Rl &5 gy oyl dteld
Olgieds il eyl wjem Vb g Kty el ol 0 4] YUy il b oo solS’ oS
oS bolie bt o] sla imgly sl el o i oyl A3S o Lae Dby (g9 S
Cl5 Sogeds (3ludinge Sl (sibgy ol 42 5 259l o 028 5055 Clogoge 5 alllas 35
(e (Sl jhl o sl Uams oo )8 (VS )lisl )3 baogels cpyie 9 )90bog slaig) 3l
3 ySlos )0 b Cd i 098l sl lgisds Wil oo yol oyl ¢ SS)sbody .aiS ol ils y
S os 5k pglsh 0 5 Slles 2,8kas o g ale



I sla gl )3 (6, Sios]

| sals legige ol sl 2390 s jladae 5,08+ 5l 69

s

3o o

(=]

S A
st ST

7

fV /A

:' .

LD 21,650 b Cleginge

aseqeleq

uoneaouu|
600599000 | d110ads
682€2900°0  Aynuspt
71¥8.900°0 pale|al
/8918900°0 ' uonds|ss
6£€00,00°0 @nbiuyoay
18/95/00°0 @ 3seqerep
¥1€6,00°0 Panuspl
287518000 adfy
8299¢800°0 1001
8¥709€800°0 K UOHIAMID
¥¥0S¥800°0  MaIAa)
126628000 pasodoud
695260700 usisyip
S0€260T0°0  Yydeoidde
60€ECTTO0  YoJess
CTSTYTTO0  Paseq
£0098TTO0 abeys
9/.¥9€ET0'0 dals
8GGT9220'0  aseyd
287.5820°0  SIsAjeue

0o1do

ereq
M1 buizAreuy

LEEYSOTO'0 | uonsanb
1,6/,90T0°0 BREN
958022100 @douepoduwi
72€T¥2I00  pavse
TO8EBETO'0 ael
€9E06ETO'0 | JuBWIBIEIS
90.GESTO0 = 9aibe
8TSSTO'0  IUswnsul
¥EGGSTO'0 | painseaw
Z€TE09TO'0  eydpe
T066T9T0'0 = Albuons
SYTZELTO0 Ui
T€8//6T0°0  9jdwes
9¥10.220°0 | lulod
¥0STOVEQ'0 | @inseawl
€,0/8070°0 | Asmuns
TEYZTIY0'0 = dsuodsal
/¥802590°0 1uapuodsai
GEETTH90°0 wan
/80€L..0°0  ®Jeds
T oido

>J0MISN UOlRAOUU|
aAneJIoge||0D

TLETOY00°0

Tr956¥00°0

dljen

paseq

Bulieys

9/890S00°0 'Ssaupappaquid §¥7652800°0

96¥¥TS00°0

L/SSTS00°0

TS€8YS00°0

TLT19S00°0

G06¢2900°0

91/.ST.00°0

€1¢S0800°0

2¢6¥8¢800°0

8209€800°0

9S¥¥¥800°0

€295¥800°0

87T€90T00

/ZSETTO0

1281100

986989100

66TE6T00

9€/¢91¢°0

Auwixoud

§S8d0e

wsiueyssw
Bujiomisu

uonesljdde

un
a1nonas
|043U02
2a1bap
1UBIIP
Amnus
Aljenuad
an
821Nn0sal
apou
10108

J0MIBU

zoido

abpajmouy| saAojdws

87€8.00°0 pieoq
¥€¥0800°0 Moe|
pJemal
8¥8TEB00°0 Ewcm._um_w._
T/,9¥9800°0 18ALIp
90ST/800°0 | ddAojdwa
G/65/.800°0 ITES
/8¥80600°0 10949
877600°0 apnime
60G58600°0  pareal
#E€TE00TO'0 = dAmisod
889220T0'0 abpapmou
82€022T0°0 | [enpiAlpul
T86288T0°0 = ddousnjjul
669212200 Jolneysq
¥612.220°0 JsLueq
008852¢0°0 uolreAnow
Z¢STS920°0 1010084
8€0,€620°0  Alwey
G8268€70°0 = Bulteys
€oldo

AbBareuals
leuoneziuebio
pue jJuswabeuew sia

96TE6S00°0 lUBLUUOIIAUS

‘
8€1790900'0 uswanoidwi

L¥9T79900°0 11J8uaq
G80TTL00°0 Aunnoe
¥606%200°0 ainjiey
6¥266.00°0 = O1Barens
2890S800°0 @duewloyed
9¢€/.8800°0 10edwi

19/96800°0 1uswdolanap

99¥6¥0T0°0 = UOISIo8p
8.8990T0°0 Anjenb
/0TT2TT00 = uonessdo
¢TSC/.T10°0 1500
G¥2/6TT00  Juswssasse
8/69.210°0 = Buiuued
€9T18¢T0°0 904nosal
72S6TET00 uaaib
66TEZLTO'0  dlgeuleisns

G//€8SE0°0 uswabeuew
6VEBT6E0'0 Msu

¥ o1do_

suolyenouu]
Burasauibugy

[erasnpuj
71089900°0 = judwiean
€85¥5200°0 3]11x8)

8T9T1800°0 UONONINSUOD

£L2€9¥800°0 EI] |
96¥58800°0 | [ed1199]3
297068000 sse|b
208€600°0 = Buibexoed
69686000 ubisap
€€¢ETOT00 onseld
2¢9¥6¢0T0°0 ueld

968.TT0°0  Assuiyoew

TTSZEZTO0 EDY
19v¥/€T0°0 | Josuibus
898/ /€T0'0  [edlueydsw
YSYZTYT00 lelow
G//687T0'0  [eLasnpul
6ST9T020°0 | Wuswdinbs
8T859TZ0°0  [edlWayo

1£6£08€0°0 Bunsauibus
6¥TGS.S0°0 | leuarew

g oido



}2. VAT

gt

9 30k

"

ARCEITY ACHERY RSP N

,06€8600°0  uelse
879ETOT0'0  PHOM
929970100~ bBuoy

TYT6T0T0°0  ®1msul

¥#20TS0T00 = Ynos
§6229TT00  Bueyz
¥ST6.TTO0 | Ieqolb
€2E68TTO0 MJed

/128T€CT00 eise
T¥80LETO'0 = leuoneu
7¢8¥8€T0°0 uayo

GTE90¥TO0 [21odebuls
€/¥G/ST00  Buem

8T9T9TO0 | 9sduedel

€/T0220'0 = Uealo
6£90/520°0  Uemiey
89056200  uedef
82292/€0°0 | 8sauIyd
Tv/TL0v0°0 | ©aI0Y
12€22v.0°0  BUIyd

gaidoy

uoirenouu|
uadQ J0 uonepunoH
|eanaioay |
§8066¥00°0  Asepunog
9¥8T6500°0 Jojoe
69€00900°0 Nglele]]
#8960900°0 = [eoMIdwd
€0002900°0 uoneald
€8/92900°0  sisAjeue
¥¥0,€900°0 | donoeid
¥v9y8900'0 = aimny

Z68TTL00°0 luswdolansp

8€667.00°0 paseq
G8088.00°0 = [ed118108U)
/85T800°0 AKioayy
€18/¥600°0 = 1daouod
Z10800T0°0 = Yoeoidde
T88STOTO'0 | dANDadsIad
6S9VE0TO'0 | Yomauely

Y1¥190T0°0 ] [o)]

GES/9TT00 1X31U0d

6T2S2T00 | lusiayip

9£2/TITO0  abpsjmou
/o1do

sjuswWUoAIAUg
|euJslu] pue [euiaixy
:sisAjeuy Abareals
/6€90800°0 | @imInd
€9075800°0 | Sssauisng
G//€/800°0 Hun

/S¥S8800°0 uswdolanap

/S8£6800°0 | UaJalIp
TS9¥9600°0 | Jabeuew
¢€LELBOO0 apisIno
G68€20T0'0 | UbnoIgsayd
8166.0T0°0 paau
SPSSETTO0 | O1bsjens
TT6SYTTO'0 = 84nponis
G/962€T0°0  yoeoidde
LS86SETO0 eapl
€GEPTYTO0 | Pasold

8T/¥/¥T0'0 uoneziuebio
2/2Z¥8ST0°0 abueyo

T€/8€220°0 uswabeuew

G€620°0 eutsiul

Zv06.620°0 | leussixa

€009910°0 ABajens
g o1doL

suoneaouu] usdo
ui bunndwod pnojo

96TTES00'0 | 21N1I8UYIIE

62€TES00°0 | Bunndwiod
962/8500'0 = 8pinoid
8T¥06500°0 | uonnjos
¥898T900'0  Moddns
87766900°0 Juswabeuew
¥ZTr0,000 | Walshs
T€Y20,00°0 | wuosed
109612000 paseq
9/9T€800°0 paau
GEGTS800°'0 | 924n0sal
8€26800°0 aimny
7€089600°0 |uonew.Iojul
96€..6000  Aundss
TT686600°0 | Japiroad
8¢TT60T0°0 pnojo
9/6€ETTO’0 | uonedl|dde
22029100 Iaulal
G¥088¢¢0°0 [enbip
€/68YS2T°0  89IAJISS
6 o1do L

ureyd Ajddns
ul uoneaouu] usdo

9SkYES00'0 | 19e1IU0D
8//E¥500°0 uoneiBalul

L¥¥500°0 abue|
GPZT6S00°0  J0joss

€28/6S00°0 Uuolrenobau

899/0900°0 elpoquwed
#8£05900°0 | uonoaloud
TLLE9900°0  J3|1BIBI
§8858900°0  Aueneq

¥2.2¢6800°0 ®liqowoine
9G¥/¥600°0  Uohelne
€G¢28600°0 = sonoqoa

1¥98/TTO'0 UreyaXoo|q

TYZIEETO0  sonsibo|
8/.VESETO0  3IdIYsA
T9ZT6¥TO0 | Janddns

¢L0VSTE0'0 dAnowone

TSGY8070°0  WiaIsAs00d

80€9/¥,0'0  Alddns
69€TCY80°0 ureyo
ot aido.

sa|qeren
uonenouu] usdo
10 sisAjeuy [eonsnels

66€52.000  dnoub
9T6T2200°0  Iuapuadap
¥S/6800°0 040D
2€66800°0  ojdures
£0L06600°0 = 80UdIBHIP

9€8000T0°0 = uoneja110d

€99980T0°0 ueaw
795801100 = abelane
9/€CTTT0°0 |e101
G8EVZTTO0 | 1USIdIL0D
82969TT00  SISAeue

TYTTOZTO0 9douewlogiad
T09€0CTO0 azIs
uolssalbal

815702100

T/960210°0 1589

298912700 anmisod

9£9£89T0°0 = SIsaylodAy

99€£888T0°0 = Jueduubis

8/108620°0  108j48

9¢v.E6V0°0 a|gerien
TT o1doL



I laimg )3 (6 Soun)]

| sals legige ol sl 2390 s jladae 5,08+ 5l 69

s

9

) ¢

(=]

- 4, N
S5

7t

7

o
s

/g

suoneAouu] uado ui
sisAjeuy aAnelenb

TT68€£5000  ©apl
99%0S500°0 = painmonas
2€€99500°0 paseq
GG02.S00°0 | Smalataul
€E9¥6S00°0  P31d9|es
T9S80900°0 = Jemsue
€1560900'0 = Madx®
6T9€8900°0  Pa109]|02
9GST0200°0 @Anelenb
S6TE0200°0  8|dwes
16,2000 dnoib
8529%200°0 o_m&SE_
677.05200°0  UONJ8||0D
626€600°0  Jabeuew
8EEIY600°0 | PIIONPUOI
80VE0ETO'0  Aemuns
82/6TETO'0  SIsAeue
660767100 uedioiued
/T0008T0°0 = uonsanb
G9GT8620°0 | MalAIBUl
ZroidoL

sanauaadaiug |eriss
pue uoneAouu| usdo

89¢/2500°0

T6T¥1900°0

1/9¥5900°0

TTSS900°0

15699000

nyoud

JENEEN
MSH

uinjal

wswdolansp

182289000 uels
90¥.2.00°0 |euss
G¥88€.00°0 Jauped
S¥99¥200'0  oljojuod
615282000  Buipuny
9¢8ST800°0 1031SaAUl
GELS¥800°0 puny
9989/800°0  83.nosal
6¥9TS600°0  lenusiod
8/90/TT0°0  [etoueuly
¢SG28ECTO0  ssauisnq
¥€6ZT0°0 uids
G8G87G20'0 | luswisaAul
209%58¢20°0 9INUBA
922698200 19)ew
€T o1do L

weuboud
Burureay sakojdw3

G8902200°0 = 3%10pjI0Mm
8G20€/00°0 = Jobeuew
YT9v€L00°0 l9aIed
18892000 qol
89522000 Jels
€ST¥8.00°0 |[euoissajoid
926800°0 | [edtuyosy
190268000  ®jdoad
6.5v¥600°0 uajel
LZTTE0TO0 9jol
9829TTT00 = [3uuosiad
29/€210°0 uswAoldwa
T1€288T0°0  J9pes|
€ELCL6TO0  JIdJom
€EEETC00 Ydom
82262£20°0 = diysispes)
89T¥6€C00  uewny
¥SeTLTP00 | Buiuren
S6166TS0°0 s
19€82¥.0°0 = 99Aojdwid

¥T o1do L

uoneonp3 JaybiH
ul uoneaouu| usdo

625.7/00°0  WNINILIND
¢.129S.00°0 |e100s
92929000 954N02
282..00°0 | swweiboid
75168000 lapuab
66726000 Uewom
629611700 Aienb
¥9/02TT0'0  ®¥enpeld
CE0BETTO0 EGET[[ok)

909vvZT0'0  Aunoey

uoneAouu|

uadQ J0j Juswabeur|n

abpajmouy]
61959000  9Bueys
€/G/8900°0  >HOMIBU
889/€.00°0 Hawdojansp
¥0/G.00'0 | @Andadsiad
€G6/8.00°0 sisAjeue
12S€0800°0  Awspeoe
1690€800°0  Buruies|
9562€800°0 9jol
26689800°0 ssaud

299618000  ABerens

Z9ESTETO0 Juawdolansp T.6.T600°0 uUoleziuehio

TZ8TSETO0  weaboud
TGS0SSTO'0 | uonmnsul
218165700 Buiyoesl
¥0¥798.T0°0 BEITRE)]
92/,0.8T0°0 Olwspede
66¢6€.¢0°0 leuoeonpa
¥86T8LE0O luspnis
6€568TY0°0 J8ybiy
TIS6SPET'0  UONEINpd

g7 o1do .

TT1200T0°0 Kosyy
60/89TT00  Aoijod
V.6LEETO0 ERlVEIR
G98EYETO'0 | abpajmouy
8/¥0¥GT0'0 @duewlopad
9¥T98T0°0  Olbslens
G0CZS6TO0 | ssaulsnq
€€6¢0T¢00 MBINBI
8ETYY0L0°0 Juswabeuew

97 o1do .

uolireaouu] uadQ 10}
Buliaxoag abpajmou

GTEIYY00'0 = 9beIdN0Iq | 6LT62900°0
8EE€¢SY00'0  INSO]d | 9/¢6€900°0
¥8Tv.¥00°0 K 89USI84U0d | //8TS900°0
2T.5.%00°0 | uabijaul | €£T88%.00°0
LESTTS00'0 | UOISIdOdP | TO08LLOOO
9¥/.%500°0 | uonedljdde  £5568.00°0
T0¥SS500°0 Jojut T2vre6.00°0
€95¢8500'0 = uonew 9/156.00°0
¥9806G00°0 Juswabeuew S8T¥Y800°0
¢0€2900°0 yoddns | Z0TOT600°0
/8859000 = x3|dwod | 8y/00T00
T20%79900°0 3|0y ¢¢S.eeto00
155628000 paseq §915¢10°0
¥9TT6800°0  aBpajmouy | 9ETLSETO0
6£659600'0  Buissadoud | 29¥/SETO0
G20.600°0 |3AIeIado0d  GEBIGETO0
6E€TEO0TO0  [edNPNNS | ¥5229rT0°0
¥/0T9.T0°0 = 8inonns | Z6€TZLT00
1987/82T°0 | WaisAs  GZ9/Z0E00

9¥/58202°0  UOIEULIOMUI EEEEV090°0

101995 P004-11By

Awouods
JejnaiIo
uonejndod
leqo|6
ayewi|d
puej
a|qeureIsns
ease
yieay
wirey
juswdojanap
Jawey
[eanyjnoLibe
101098
ainynoube
leanu
uelpul
Jarem
elpul

pooy

/T o1do | g1 a1do |



LGl TG 0

,v; 10k

ARCEITY ACHERY RSP N

Adusladwo) Buiuaea]

9¢¥6S00°0 ules)|
16565000  Aupnge
TEZT0900°0 = Yoeoidde
¥€050200°0 | 2oUd1I3dXd
866ET800°0 = 192.Ip
8G8£/800°0 = Buiyoesy
158980T0°0 paseq
899/6TT0°0 Aunnoe
926EY2T00  9bpajmousy
90ZvTETO0 1S
TETC6ETO0 Buiuren

€¢ELYVYTO'0 Showouoine

ZS80T9TO0 Aousiedwiod

,08¥2.T0°0 9S1N02
¥/.0S¥8T0°0 | 8ANJ9[|0D
81995¢20°0 1usbe

/¥699/20°0 |@doudbijjaul

220222€0°0 |9doualadwod

GETTO0990°0 juspnis
€02809+T°0 Bulures)|
6T o1do|.

suoneAouu|]
uadQO uo 10edw|
rexideD jen1os||arul

€5268700°0 Aunba
68TTTS000 [eamonas
87TT6S00°0 Anua
/65€0900°0 21WOU028
82E¥S900°0 901n0s31
§2669900°0 uonosioid
50020000 | luswisaAul
¥6S9T.L00°0 diysiaumo
6%.15.00°0 aImuan
99¥20600°0 [e1oueUly
282€€600°0 FENTET
622580100 1pIp
LETTB0TO'0 a|q1buelul
T86S¥ZT00 leuonye|al
€5¥22220°0 Wb
¥9€98820°0 josse
SPEBLTEDO uewny
§5G6€£90°0 Auadoud
GT102.280°0 [en1oa||alul
/S68TEZT0 |enden
0z 21do L

9986.00°0 MI0Mm

2¢¢06%800°0 uolsian

S08800°0 uonNqLiasip

8G€58800°0 = pantwuad
97988000 Jaysignd
£09900T0°0 X8l
€G2¢50TTO'0 Pspeojumop
6/.TT0°0 wiial
18€9¢T0°0 uowwod
16€2210°0 = 1ybBuAdoo
9€89/.¥TO0  dAneaId
68CTVSTO0 auljuo
€G5SE€9T00  3lqejlene
9/29/T0°0 usU0d
€0€ELLTO'0 uonewIOyUL
769298100 3o0q
T2¥T2E200 Areaqi|
629958200 = Iuswnoop
1917696200 Sk
2€8STLS00 a|oIue
Tz d1doL

$101egNOUI UOIIRAOUUI
pue s101e49]820V
aseoyljeaH

62858200°0 | uoleiodiod

€7865800°0 = Wa1sAs02d

,0TS8800°0 yoan
9€82600°0 aINjuaA
ST1885600°0 abeis
TS87/0T0O°0  [endsoy
9GE6ETTO0  paysligelss
9687TZT0'0  Jolels|adde
8T8E8YTO0 uaned
6T99/STO'0 aJedylesy
89£509T0'0 | Japunoy
29/9¢910°0 aled
€08G19T0°0 |ed1paw
67¥6T.LTO'0 40legnoul

66.00T20°0 “nauaidasnud

L06/TTE0'0  ®8relodiod

88895E€0°0 yieay

8908E€EY0'0 | ssauisnq

8€80TSS0'0 uels

ZTPS6T90°0 | dnuels
gz odoL

$S820.d
uonrenouu] aJiby

92882000 | yoeoidde
65862700°0 | Moddns
2T28S700°0 | luswiadxa
91685700°0 paau
G€296¥00°0 Bunsal
€€502S00°0 | Jaubisap
€1/€8500°0 paseq
960.8500°0 a1be
80£50900°0 | 8/emyos
€288€900°0  J4adojansp
€9219900°0 = 9benbuel
/¥¥60,00°0 uswalinbali
€282TL00°0 | @imesy
90€6..00°0 = 8dAioroud
26€£08.00°0 1881
2T0.6,00°0 RUEVC)
25978000 awn
698E6ET0'0 |00}

G92ZS2STO'0 uswdolansp
99080990°0 ubisop

gz oido

139 JO [spow
ssauIsNg uoleAoOUU|

96EVTY¥00°0 ssau
7S561100°0 ERIVUNEN
£922€¥00°0  8sudisius
€0671100°0 J19ALIP
99091700°0 ainded
€9¢€/¥00°0 waIsAs
269€.700°0  Bunesado
€€G8TS00°0 = alempiey

9/£5¥500°0 Buroinosino

€620.500°0 | uonedrdde

9¥062900°0  ABajens
1/296900°0 9102

,96€.00°0 anuaAal
199258000 Jagn

9¢52/800°0 JOpUaA
12/.v600°0 piepuels
29v289T0°0 904n0s

€G/6T€20°0 awdolaAsp
/TOTEL60'0  dIeMyos
G8T¥.,6€2°0  Ssauisnq

¥z o1do.



195 (slasimgy 53 (5 So )]

| sals legige ol sl 2390 s jladae 5,08+ 5l 69

s

9

) ¢

(=]

/
%7

7

-

.
) 3,09 (54

7

W

9%¥00.S00°0 | JlWoOu0o2’
¢/.T20900°0 plaom
752929000 uedliswe
9¥2¥9900°0 1odau
8/0€8900°0 | SdIWOUO0I9
12060.00°0 Aarjod
9¥69€.00°0 Aioayy
685€52.00°0 uyol
166082000 JNETRI
€2966.00°0 wiaIsAs
2£26£600°0 uswdolanap
//.080T0°0 ueadouna
89928TT0'0 | Buipasooud
€T1SYECTO0 piojxo
8C¢T9V¥T10°0 ele]VE=T fo XS]
TE0S09TO'0 | 8bprqued
9€00.T0°0 uopuoj
9689%7020°0 | 99U3194U0D
12T1/212¢0°0 I0A
T22eesen’o ssaud
Geg oido L

solweulq
uoilenouu|
uadQ J40J 24N ND
leuoneziuebiO

989¢¥.00°0 paseq
€/.680800°0 aAneas
T968T800°'0 uonippe
L2VEV800°0 ©aI0

89909800°0 9@2uabiawa

¥28/9800°0  A81008
£566.800°0 uonnjoAnal
¥066800°0 | 9SISAIP
912506000 = wJoyeld
CZ9TSTTO0 |e1oos
SESYITTO0 dooj
26/9/.TTO0  ymoub
68ECEVYTO0  19>tew
1202vvTO°0  egeqlie
6€S0.YTO0 |edam|nd

616988100 A1xa|dwod

89TTE0Z0'0  Awouoos

66605S17¢0°0  ssaulisng

€€€/8TS0°0  dlweuAp

€¢2/./.5290°0 21Mmnd
9z o1do |

uollenouu|
10 s1yausg [e190S

€6799€00°0 aniebau
8865.€00°0 pes|
GZT.000°0 ®dusnbasuod
YESEYY00°0 MBIIA
T€900S00°0 paau
828005000 0100s
£€8085500°0 AKioayy
802885000 ujoud
25S9€900°0 anssi
/T6¥T.00°0 @ uoloesuen
669.2.00°0 109449
86.TT800°0 wajqoad
6929800°0 |e1s100s
Y1ZVvTTO00 10eduwl
v€22eCTO0 Hjausq
/S68ESTO0 abueyo
800806100 1502
60E€.86T0°0  JlWOUOOS
€6651220°0 A_100s
8¢V¥0T0CT 0 |eloos
Lz o1do

uolleAouu| Jo
wibipesed ybnouaqgsayDd 1O |[9pPOIN aA1lIuboD

858/¢S00°0

Tv8.¥S00°0

6.v¥9500°0

T.6¥9500°0

6€£€89500°0

89€0900°0

66S€ET900°0

6T66T900°0

0S817900°0

818¢c/00°0

¥8.6..00°0

617256.00°0

1,255¢600°0

G¢2¢ece0tTo00

¥91/80T0°0

Y19G2vT00

£,2088ST0°0

658911200

¥/.0€E9E0°0

S2/¥ESS00

lapuejyep
Jossajoud
wnipaw
MBIN3I
apueIA
aonoead
uoIeAOUYDS)
ABayens
piojxo
[EXIVE]
s1aboq
wbipesed
Aarjod
uuewsseb
lews
1S9M
axagJaneyuen
ssauisnq
ybnoiqgsayo

Juswabeuew

gz o1do |

suoneaouu| uado

¥8¥79TS00°0 asuas
¥82T¥S00°0  IX81U0d
2T98S500°0 uonIpuod
68909500°0 uonenus
852,09500°0 lean1nd
7S€9500°0 Joineyaq
871295000 Aioay
ZIPT6S00°0 = Bupjiom
22%8¢2900°0 | 1usJiayip

78CT€900°0 | uonoetajul

85265900°0 Anuspi
69€86900°0 Buiuies|
80590200°0 woy
v¥56.00°0 annuboo
18568000 ITEN
G92¢vTTO00 uewny

T9Y9YTTO 0 oneziuebio

LETT8ZTO 0 uonoe

817806920°0 | IenplAIpul

8/€09.20°0 oM
6¢ d1doL



53 / Center for Development Reasearch and Foresight

References

Bigliardi, B., Ferraro, G., Filippelli, S., & Galati, F. (2020). The influence of open
innovation on firm performance. International Journal of Engineering Business
Management, 12, 1-14. https://doi.org/10.1177/1847979020969545

Chen, Y., Peng, Z., Kim, S.-H., & Choi, C. (2023). What We Can Do and Cannot Do with
Topic Modeling: A Systematic Review. Communication Methods and Measures, 17,
1-20. https://doi.org/10.1080/19312458.2023.2167965

Chesbrough, H. (2003). The Logic of Open Innovation: Managing Intellectual Property.
California Management Review, 45, 33-58.
https://doi.org/10.1177/000812560304500301

Chesbrough, H., Vanhaverbeke, W., & West, J. (2008). Open Innovation: Researching A
New Paradigm.

Cohen, R., Aviram, |., Elhadad, M., & Elhadad, N. (2014). Redundancy-Aware Topic
Modeling  for  Patient Record Notes. PloS one, 9, e87555.
https://doi.org/10.1371/journal.pone.0087555

Durmusoglu, S. (2004). Open Innovation: The New Imperative for Creating and Profiting
from Technology20041Henry W. Chesbrough. Open Innovation: The New
Imperative for Creating and Profiting from Technology. Boston, MA: Harvard
Business School Press 2003. 222 + xxxi pp. $35.00. European Journal of Innovation
Management, 7, 325-326. https://doi.org/10.1108/14601060410565074

Gann, D. (2005). H. Chesbrough, Open Innovation: The New Imperative For Creating
And Profiting From Technology. Research Policy - RES POLICY, 34, 122-123.
https://doi.org/10.1016/j.respol.2004.10.001

Gassmann, O., Enkel, E., & Chesbrough, H. (2010). The future of open innovation. R&D
Management, 40(3), 213-221. https://doi.org/https://doi.org/10.1111/j.1467-
9310.2010.00605.x

Gou, Z., Huo, Z., Liu, Y., & Yang, Y. (2019). A Method for Constructing Supervised
Topic Model Based on Term Frequency-Inverse Topic Frequency. Symmetry, 11,
1486. https://doi.org/10.3390/sym11121486

Isoaho, K., Gritsenko, D., & Makela, E. (2021). Topic Modeling and Text Analysis for
Qualitative Policy Research. Policy Studies Journal, 49(1), 300-324.
https://doi.org/https://doi.org/10.1111/psj.12343

Jiang, T., Liu, X., Zhang, C., Yin, C., & Liu, H. (2020). Overview of Trends in Global
Single Cell Research Based on Bibliometric Analysis and LDA Model (2009-2019).
Journal of Data and Information Science, 6. https://doi.org/10.2478/jdis-2021-0008

Kherwa, P., & Bansal, P. (2018). Topic Modeling: A Comprehensive Review. ICST
Transactions on Scalable Information Systems, 7, 159623.
https://doi.org/10.4108/eai.13-7-2018.159623


https://doi.org/10.1177/1847979020969545
https://doi.org/10.1080/19312458.2023.2167965
https://doi.org/10.1177/000812560304500301
https://doi.org/10.1371/journal.pone.0087555
https://doi.org/10.1108/14601060410565074
https://doi.org/10.1016/j.respol.2004.10.001
https://doi.org/https:/doi.org/10.1111/j.1467-9310.2010.00605.x
https://doi.org/https:/doi.org/10.1111/j.1467-9310.2010.00605.x
https://doi.org/10.3390/sym11121486
https://doi.org/https:/doi.org/10.1111/psj.12343
https://doi.org/10.2478/jdis-2021-0008
https://doi.org/10.4108/eai.13-7-2018.159623

Vol. 7, No. 1, Issue. 25, Spring 2026 Journal of Program and Development Reaserch / 54

Laursen, K., & Salter, A. (2006). Open for Innovation: The Role of Openness in
Explaining Innovation Performance Among U.K. Manufacturing Firms. Strategic
Management Journal, 27, 131-150. https://doi.org/10.1002/smj.507

Lee, H., Choi, K., Yoo, D., Suh, Y., Lee, S., & He, G. (2018). Recommending valuable
ideas in an open innovation community: A text mining approach to information
overload problem. Industrial Management & Data Systems, 118, 00-00.
https://doi.org/10.1108/IMDS-02-2017-0044

Lee, I., & Kim, E. (2019). Factors Affecting the Outbound Open Innovation Strategies in
Pharmaceutical Industry: Focus on Out-Licensing Deal. Journal of Open Innovation:
Technology, Market, and Complexity, 5, 73. https://doi.org/10.3390/joitmc5040073

Lichtenthaler, U., & Lichtenthaler, E. (2010). Technology Transfer across Organizational
Boundaries: Absorptive Capacity and Desorptive Capacity. California Management
Review, 53(1), 154-170. https://doi.org/10.1525/cmr.2010.53.1.154

Liu, L., Tang, L., Dong, W., Yao, S., & Zhou, W. (2016). An overview of topic modeling
and its current applications in  bioinformatics.  SpringerPlus, 5.
https://doi.org/10.1186/s40064-016-3252-8

Lu, Q., & Chesbrough, H. (2022). Measuring open innovation practices through topic
modelling: Revisiting their impact on firm financial performance. Technovation, 114,
102434. https://doi.org/https://doi.org/10.1016/j.technovation.2021.102434

Pal, R., Sekh, A. A., Dogra, D., Kar, S., Roy, P., & Prasad, D. (2021). Topic-based Video
Analysis: A Survey. ACM Computing Surveys, 54, 1-34.
https://doi.org/10.1145/3459089

Qiang, J., Qian, Z., Li, Y., Yuan, Y.-H., & Wu, X. (2020). Short Text Topic Modeling
Techniques, Applications, and Performance: A Survey. IEEE Transactions on
Knowledge and Data Engineering, PP, 1-1.
https://doi.org/10.1109/TKDE.2020.2992485

Reisenbichler, M., & Reutterer, T. (2019). Topic modeling in marketing: recent advances
and research opportunities. Journal of Business Economics, 89, 1-30.
https://doi.org/10.1007/s11573-018-0915-7

Saura, J. R., Palacios-Marqués, D., & Ribeiro-Soriano, D. (2023). Exploring the
boundaries of open innovation: Evidence from social media mining. Technovation,
119, 102447. https://doi.org/https://doi.org/10.1016/j.technovation.2021.102447

Shalchiero, S., & Eder, M. (2020). Topic modeling, long texts and the best number of
topics. Some Problems and solutions. Quality & Quantity, 54.
https://doi.org/10.1007/s11135-020-00976-w

Strazzullo, S., Mauriello, R., Corvello, V., Cricelli, L., & Grimaldi, M. (2023). How open
innovation can improve companies' corporate social responsibility performance?
Business Ethics A European Review, 1-16. https://doi.org/10.1111/beer.12535

Vayansky, |., & Kumar, S. (2020). A review of topic modeling methods. Information
Systems, 94, 101582. https://doi.org/10.1016/j.is.2020.101582


https://doi.org/10.1002/smj.507
https://doi.org/10.1108/IMDS-02-2017-0044
https://doi.org/10.3390/joitmc5040073
https://doi.org/10.1525/cmr.2010.53.1.154
https://doi.org/10.1186/s40064-016-3252-8
https://doi.org/https:/doi.org/10.1016/j.technovation.2021.102434
https://doi.org/10.1145/3459089
https://doi.org/10.1109/TKDE.2020.2992485
https://doi.org/10.1007/s11573-018-0915-7
https://doi.org/https:/doi.org/10.1016/j.technovation.2021.102447
https://doi.org/10.1007/s11135-020-00976-w
https://doi.org/10.1111/beer.12535
https://doi.org/10.1016/j.is.2020.101582

55 / Center for Development Reasearch and Foresight

Wang, J., Fan, Y., Zhang, H., & Feng, L. (2021). Technology Hotspot Tracking: Topic
Discovery and Evolution of China’s Blockchain Patents Based on a Dynamic LDA
Model. Symmetry, 13, 415. https://doi.org/10.3390/sym13030415

West, J., Salter, A., Vanhaverbeke, W., & Chesbrough, H. (2014). Open Innovation: The
Next Decade. Research Policy, 43, 805-811.
https://doi.org/10.1016/j.respol.2014.03.001

Wu, X., Nguyén, T., & Luu, A. (2023). A Survey on Neural Topic Models: Methods,
Applications, and Challenges. https://doi.org/10.21203/rs.3.rs-3049182/v1

Zhao, W., Chen, J. J., Perkins, R., Liu, Z., Ge, W., Ding, Y., & Zou, W. (2015). A heuristic
approach to determine an appropriate number of topics in topic modeling. BMC
Bioinformatics, 16(13), S8. https://doi.org/10.1186/1471-2105-16-S13-S8


https://doi.org/10.3390/sym13030415
https://doi.org/10.1016/j.respol.2014.03.001
https://doi.org/10.21203/rs.3.rs-3049182/v1
https://doi.org/10.1186/1471-2105-16-S13-S8




