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ABSTRACT

This work aims to achieve an overview of international scientific production on absorptive and innovation
capacities in order to mapping the academic contributions already made between 1990 and 2015 (last 25 years).
Bibliometric methods, and social network analysis were used to understand the behavior of 1,693 published
articles and analysis of key works cited. Most notably, the growing publication with related topics, in approximate
exponential growth, concentration of work into five groups and six co-citation periodic coupling groups, indicating
possible fields for publication related to the themes absorptive capacity and innovation. The analysis of the key
articles cited identifies the themes and methods used, as well as understand the context of the themes absorptive
capacity and innovation.
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APACIDADE ABSORTIVA E INOVAGAO: UM PANORAMA DA PRODUGAO CIENTIFICA
INTERNACIONAL ENTRE 1990-2015

RESUMO

O presente trabalho tem por objetivo realizar um panorama das publicacGes cientificas internacionais sobre
capacidades absortivas e inovagdo, de modo a mapear as contribuicGes académicas ja realizadas entre 1990 e
2015 (25 anos). Foram utilizados métodos bibliométricos e de andlise de redes sociais para entendimento do
comportamento de 1.693 artigos publicados, bem como andlise dos principais trabalhos citados. Como destaque,
a crescente publicacdo com os temas relacionados, em crescimento aproximado ao exponencial, concentragao
de trabalhos em quatro grupos de cocitagdo e seis grupos de acoplamento de periddicos, indicando os campos
possiveis para publicacdo relacionadas com os temas capacidade absortiva e inovagdo. A analise dos principais
artigos citados permite identificar os temas e métodos utilizados, bem como entender a contextualizagdo dos
temas capacidade absortiva e inovagao.

Palavras-chave: Capacidade Absortiva; Inovagdo; Bibliometria; Producdo Académica.
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INTRODUCTION

The aim of this study is to provide an overview of
the scientific publications on "absorptive capacities"
and "innovation", in order to map the academic
contributions already made. This work offers
academic contributions presenting the panorama of
international publications in 1990-2015 (25 years),
identifying gaps and possible trends for the
orientation of future academic production, as well as
mapping the main works published in the area,
serving as a guide for future studies and for relevant
inquiries in the field.

This work is organized as follows, in the following
sections: methodological procedures used to carry
out this study, discussion, and analysis of results,
implications and contributions of the main articles
cited. Finally, the final considerations, research
limitations and suggestions for future work are
presented.

Theoretical background

Publications related to absorptive capacity,
transfer of knowledge and/or technology have
undergone a substantial increase since 1990 when
Cohen and Levinthal (1990) published a seminal
paper on absorptive capacities and the impact on
innovation. The premise of the absorptive capacities

Technological
Opportunity

is anchored in Penrose (1959), which underlies a
theory of the firm, in which it is an innovative agent,
which accumulates skills in an environment of
permanent mutation. In this sense, organizations
accumulate skills and knowledge in order to improve
technology that allows performance gains, in order to
maintain and expand a position within the market,
that is, being competitive.

The need to maximize productivity and reduce
costs means that companies share knowledge in the
supply chain links by investing in inter-organizational
knowledge transfer processes. These processes
include investment in absorptive capacity.

Cohen and Levinthal (1990) describe that firms
must invest in the absorptive capacity to recognize
the value of new, external information, to assimilate
itand to apply it for commercial purposes. In this way,
the absorptive capacity is defined as the ability to
identify, assimilate and exploit the knowledge to
promote innovation and performance that allow the
competitive advantage in their markets.

This both the individual and

occurs at

organizational levels. The authors also highlight the
figure of the Research and Development (R&D)
department associated with the appropriation
capacity, as shown in Figure 1.

Interdependence
of competition

Appropriability

Absorptive
Capacity

Expenses in
R&D

Figure 1: Absorptive capacity model and R&D incentives.
Source: Cohen and Levinthal (1990).
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Innovation capacity can be driven by R&D efforts,
from the technological opportunities, the
interdependence of the competitors and the capacity
of appropriation of the technology. Cohen and

Levinthal (1990) pioneered the importance of
absorptive capacity in learning and innovation
processes.

There are many aplications to Absorptive Capacity
listed in the literature, like some authors (Oliveira,
Echeveste, Cortimiglia, & Gongalves, 2017) relating
the linking of the absorptive capacity in the networks
relationships showing the companies can use the
external resources of knowledge to integrating with
its research and development activities. Another
application realized (Soares & Mazon, 2016) is for a
self-evaluation and institutional change based in
absorptive capacities.

Methodological procedures

Among the sciences for the measurement of
academic productivity, bibliometry (Andrés, 2009;
Chueke & Amatucci, 2015), and Social Network
Analysis (Kleinberg, 1999) is gaining more and more
supporters (Otte & Rousseau, 2002).

Bibliometric studies, since the work of Pritchard
(1969), have been consolidated as a quantitative and
statistical method used to measure the production
and dissemination indexes of scientific knowledge

(Araudjo, 2006), solid and mature, able to offer
relevant information (Borgman & Furner, 2002; De
Bellis, 2009; Diodato & Gellatly, 2013; Hood &
Wilson, 2001; Ikpaahindi, 1985; Pendlebury, 2008) to
guide new research efforts, as pointed out by several
studies using this method , As in the studies of
Carvalho, Fleury, and Lopes (2013), Janssens, Glanzel,
and De Moor (2008), Narin (1976), Radosevic and
Yoruk (2014).

Social network analysis has gained increasing
importance in recent years (Otte & Rousseau, 2002),
becoming a differentiated method for analyzing
social structures and how they behave (Wellman &
Berkowitz, 1988).

The contributions of the use of the analysis of social
networks are evidenced by Wetherell, Plakans, and
Wellman (1994, p. 645) in order to meet the
objectives of the present work by providing a means
for the analysis of how authors and institutions Are
related to academic production, especially the
production of knowledge related to absorptive
capacities in the context of innovation in emerging
countries.

Thus, this study was designed to provide a broad
understanding of scientific production on "absorptive
capacities" in the context of "innovation", to provide
an analysis following the process presented in Figure
2:

STEP 1
Establishment of
Objectives, literature
review and Research
design.

STEP 2
Search planning,
keyword definition and
search terms

STEP 2
Data collection and
generation of
spreadsheets and
agraphs

v

STEP 3

BIBLIOMETRIC ANALYSIS
Bibliographical metrics, Descriptive
analyzes (Author and Journal), Authors,
citations, citations, impact of publications,
universities, countries, etc.

ANALYSIS OF SOCIAL NETWORKS
Network analysis, clustering, density,
diameter, binding, force and centrality

I

STEP 5
Analysis of the results
and selection for the

presentation of the

Figure 2: Stages of research development.

Source: Based in Felizardo et al. (2011) and Malheiros, Hohn, Pinho, and Mendonca (2007).
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Criteria for choosing the database

For the bibliometric analysis was chosen the Web
of Science indexed search engine provided by Reuters
(2015). It was chosen because it is a database of
scientific  production indexed and credited
internationally, gathering in its searches scientific
articles of other databases like Scopus, ProQuest, and
Wiley, among others. Another criterion for selecting
this database is that all the journals available at its
base have their JCR index with its impact factor
calculated by JCR (Journal Citation Reports).

In addition, the Web of Science database, in
addition to having a wide range of areas of knowledge
and scientific production with international
recognition, also provides a set of metadata that was
necessary for the bibliometric analysis and
construction of social network analysis, Such as the
complete data of the publication, the periodical, the
authors and other information such as the number of
citations, references cited, institutions, countries,
development agencies, among others (Carvalho et
al., 2013).

Defining search criteria

The first step in defining the search criteria was
the determination of the keywords. For this, a
general search for a better understanding of the
words was carried out in the light of the orientations
indicated in the work of Bhalotia, Hulgeri, Nakhe,
Chakrabarti, and Sudarshan (2002) and based on the
work of Goerzen, Asmussen, and Nielsen (2013) were
made a general search in order to enhance the
comprehension of the words commonly used for
"absorptive capacity" and "innovation".

Although the search results in words like
"absorptive capacity", "absorptive capacities" or
"absorption capacities", we chose to use only the
word "absorptive capacit*" as the main keyword
associated with the word "innovat*", Has seen the
large number of studies that have emerged that use
the term "absorptive capacity" associated with the
absorption properties of substances in the digestive
system.

In this way, the searches were made associating
"absorptive capacity" and "innovation" in order to
limit the results within the scope of this work.

The main objective of this work is to analyze the
academic production on the absorptive capacity in
the context of the innovation, in order to map the
main trends for new academic contributions in the
area, so the search criteria were broad, without any
restriction when the areas.

The scope is the core of the "Web of Science™
Core Collection" (Reuters, 2015), which covers the
"Science Citation Index Expanded (SCI-EXPANDED) -
1945-present” and the "Social Sciences Citation Index
(SSCI) 1956-present”, both containing the scientific
production in the Social Sciences.

A temporal cut was made between 1990 and June
2015. In addition, it was determined that the search
would only be for the scientific production of
"articles", excluding other types of documents such
as "Abstracts, Abstract of Published Item, Art Exhibit
Review, Bibliography, Bibliographical Item, Books,
Book Reviews, Chronology, Correction, Discussion
"among others, besides the academic production
available only in the English language, since it
understands that the scientific content is only of
domain and global access if made available in English.

Based on Hristidis and Papakonstantinou (2002)
and Felizardo et al. (2011) (TS=Innovat*) AND
LANGUAGE: (TS=Absorptive Capacit*) and the "Field
Tags" of the "Web of Science" for the search, the
following term was used: English) AND DOCUMENT
TYPES: (Article) Indexes SCI-EXPANDED, SSCI
Timespan = All years.

After the search results, the data were collected
for all 1,693 articles, generating tables and graphs
and other analyzes in order to contextualize the
academic production on "Absorptive Capacity" in the
context of innovation in emerging countries.

Metrics and bibliographic analysis criteria

In order to carry out the bibliometric analyses of
this study, the calculations were performed using
software such as SPSS v22 (lbm Corp., 2013), Excel
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(Microsoft, 2013) and bibliometric software Publish
or Perish (Harzing, 2007) and from the obtained in

Table 1: Bibliometric metrics of the results

the data collections described above, it was possible
to obtain the following metrics indicated in Table 1.

Basic Metrics Results Indexes Results

Total of articles obtained 1.693 h_index 86 (61%)
Total sum of citations 44.760 g_index 182 (74%)
Total sum of non-self-citing cited 35.476 hc_index 55
Average number of citations per author 24.160,85 hl_index 38,32
Total of cited articles 21.905 hl_norm 62
Total of articles cited without self-citation 20.261 AWCR 5.337,02
Average citations per article 26.44 AW _index 73,05
Mode of citation by article 5,0 AWCRpA 2.771,20
Citations per year of searched terms 1.790,40 e_index 141,63
Average number of authors per article 2.44 hm_index 66,40
Average citations per author per year 966.43 hl_annual 2.48

Time lapse 25 anos h_coverage 61

Contemp. ac=7.06 g_coverage 74

Source: Survey data with results obtained with the Publish or Perish software (Harzing, 2007).

From the main metrics presented with the data, it
is important to highlight the Hirsch Index, also known
as "index h", or h-Index is an academic evaluation
metric proposed by Hirsch (2005) and widely
discussed (for example, Braun, Glanzel, & Schubert,
2005; Egghe, 2006; Hirsch, 2010; Schubert & Glanzel,
2007) with the purpose of quantifying the
productivity and impact of scientists and academics
based on the cited articles.

A scientist has index h if his number of
publications has at least h citations each and in other
publications (N-h) he has < h citations each (Andrés,
2009, p. 61).

Social metrics and analysis criteria

For the social networks analysis was used the
VOSviewer software v.1.6.1 (Van Eck & Waltman,
2009) together with Gephi v.0.8.2 (Contributors,
2008) where it was possible to analyze the data
Collected in the previous stages and generate the
maps of the networks using as type of analysis of the
bibliographic coupling and using as unit of analysis
based on documents, periodicals, authors and
educational institutions. For the type of co-citation

analysis, the references cited by each paper,
periodicals and author (in this case, considering only
the first author) were used as the unit of analysis. And
for the type of co-authorship analysis was used as
unit of analysis by author, and by institution. As
method of counting nodes and vertices, the fractional
counting method was used so that the weight of a link
is fractionated by how it contributes to each
reference, citation or article in general (Van Eck &
Waltman, 2013).

After the generation of the maps of the network,
density, and cluster, we evaluated the potential
contribution of each map to the understanding of the
relations under analysis in this work, so that we
present here only the results considered relevant or
that contribute to the contribution of the context to
which this article is proposed.

Presentation and analysis of results

Since the paper published by Cohen and Levinthal
(1990), 31% of papers were published by 2009. That
is, more than two-thirds of the publications on
absorptive capacity and innovation occurred as of
2010, as shown in Figure 3.
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Figure 3: Publication’s evolution by year
Source: Research data (Reuters, 2015)

As this research was carried out in early July 2015,  same year. In this case, the curve is closer to the
a number of publications this year tends to maintain  exponential behavior, compared to the number of
the growth rate perceived by Figure 3 during the  publications.

Table 2: Top 11 authors with major production.

Authors Freq. % of 1693
Lichtenthaler U 21 1.24
Vanhaverbeke W 13 0.77
Molina-Morales FX 13 0.77
Zahra SA 12 0.71
Roper S 12 0.71
Volberda HW 11 0.65
George G 11 0.65
Wang YD 10 0.59
Duysters G 10 0.59
Van Den Bosch FAJ 9 0.53
Rothaermel FT 9 0.53

Source: Research Data (Reuters, 2015).

Eleven authors have more than nine publications, Although it is still a question of authors, it is
among the 1,693 publications surveyed, representing  possible to observe in Figure 4 the graph that shows
7.75% of the cases, as shown in Table 2. the number of authors per article, among the results

obtained.
700 649
Z
s 600
§ 500
e} 400
a
= 300
L 200
2
g 100 31 3 3 2
> 0
z 1 author 2 3 4 5 6 7 8
authors = authors authors = authors authors authors authors

@ Publications 291 649 528 186 31 3 3 2

Figure 4: Author’s number by publication
Source: Research Data (Reuters, 2015).
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In the data presented it is possible to observe that
the great majority of the 1,693 articles published are
published with two authors, with the articles with
three authors being the most usual, that is, almost
70% of the 1,693 articles published have two or three
authors, making clear that the figuration of three or

Table 3: Top 10 countries

more authors in an article falls outside the norm in
publications carried out in the social sciences.

Table 3 highlights the main countries of the
authors of the publications, of which they have more
than 3% of the registrations.

Ne Countries Freq. % of 1693
1¢ United States 454 26.8
29 England 219 12.9
39 Spain 203 11.9
40 China 154 9.1
52 Germany 147 8.7
69 Holand 123 7.3
7° Taiwan 117 6.9
8¢ Italy 94 5.5
90 Canada 90 53
109 Denmark 68 4.0

Source: Research Data (Reuters, 2015)

The US stands out first, with more than double the
percentage of second place. Of the eighteen listed,
twelve are European, three are Asian, in addition to
Canada and Australia.

Table 4: Main research’s areas of the publications

The main areas of research are indicated in Table
4. The percentage values are related to areas above
01 register, totaling 29 areas.

=2
10

Research’s Areas Freq. % of 1693
1  Business Economics 1475 87.1
2 Engineering 282 16.6
3 Public Administration 221 13.0
4 Operations Research Management Science 172 10.1
5 Information Science Library Science 127 7.5
6  Environmental Sciences Ecology 95 5.6
7  Geography 92 5.4
8  Computer Science 77 4.5
9  Science Technology Other Topics 39 2.3
10  Urban Studies 26 1.5
11 Outros 125 2,9
Source: Research Data (Reuters, 2015).
The business area is highlighted as the main area, to different areas and a varied degree of

with 87% of the publications records. However, even
with the filters applied, 21% of the publications come
from other areas, indicating that the theme is related

interdisciplinary.

The database indicated 114 journals that hold
more than one publication. Table 5 shows the main
journals that present more than 20 records.
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Table 5: Top 20 best journals

Ne Journal’s list Freq. % of 1693
1  Research Policy 110 6.5
2 Technovation 64 3.8
3 Strategic Management Journal 60 3.5
4 International Journal of Technology Management 54 3.2
5 Journal of Knowledge Management 43 2.5
6  Journal of Business Research 41 2.4
7  R&D Management 39 2.3
8  Journal of Product Innovation Management 38 2.2
9  Technology Analysis Strategic Management 37 2.2
10 Technological Forecasting And Social Change 30 1.8
11  Organization Science 29 1.7
12 Industrial Marketing Management 27 1.6
13 Regional Studies 26 1.5
14 |EEE Transactions on Engineering Management 26 1.5
15 Journal of Management Studies 25 1.4
16  Journal of Engineering And Technology Management 25 14
17  European Planning Studies 25 1.4
18 Journal of Technology Transfer 24 1.4
19 Industry And Innovation 24 14
20 International Business Review 21 1.2

Source: Research Data (Reuters, 2015).

Table 6 presents the 45 main publications, organized by total citations. In addition, the average of citations
per year and the citations of the last 25 years is also presented.
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n Autores Periodico Ano Total Média § & § § & 8 8 5 ¥ &8 8 8 § 8 &§ 8 8 5 8 38 8 &4 9 9 3 491
Cit. Cit/Ano & & & 3 & § 3 3 § § R 8 & &8 R 8 &8 8 R ¥ 8 {8 R R & R
1 Cohen, WM; Levinthal, DA Administrative Science Quarterly 1990 7060 27154 1 4 10 13 22 30 65 50 78 91 127 130 147 210 216 291 381 425 531 590 650 664 730 648 666 290
2 Szulanski, G Strategic Management Journal 1996 2041 102.05 O 0 0 0 0 0 0 0 8 15 36 37 42 58 63 78 102 147 191 181 209 219 194 195 177 89
3 Zahra, SA; George, G Academy Of Management Review 2002 1609 11493 O 0 0 0 0 0 0 0 0 0 0 0 1 15 32 41 60 96 146 147 165 181 219 191 214 101
4 Lane, PJ; Lubatkin, M Strategic Management Journal 1998 1200 66.67 0 0 0 0 0 0 0 0 2 6 17 24 18 26 44 45 55 90 104 96 120 138 135 109 124 47
5 Bathelt, H; Malmberg, A; Maski Progress In Human Geography 2004 929 77.42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 21 37 62 72 91 94 134 113 130 112 60
6 Tsai, WP Academy Of Management Journal 2001 813 54.20 0 0 0 0 0 0 0 0 0 0 0 0 2 5 11 16 36 42 64 75 104 96 109 86 114 53
7 Reagans, R; McEvily, B Administrative Science Quarterly 2003 718 5623 0 O O O O O O O O O O O O O 6 12 19 3 53 64 84 96 83 90 121 55
8 Lane, PJ; Salk, JE; Lyles, MA Strategic Management Journal 2001 486 32.40 0 0 0 0 0 0 0 0 0 0 0 0 0 6 13 20 32 31 40 53 54 51 56 49 52 29
9 Rothaermel, FT; Deeds, DL Strategic Management Journal 2004 438 36.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 18 28 38 49 44 60 55 44 59 35
10 Ahuja, G; Katila, R Strategic Management Journal 2001 427 28.47 0 0 0 0 0 0 0 0 0 0 0 1 4 5 12 12 18 20 42 36 33 44 58 51 58 33
11 Jansen, Justin J. P.; Van den B Management Science 2006 354 35.40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 8 27 27 49 62 57 77 41
12 Jansen, JJP; Van den Bosch, F Academy Of Management Journal 2005 321 2218 0 0 0O O o o o o0 O O O O O O O O 1 12 28 22 33 39 51 48 54 33
13 Cockburn, IM; Henderson, RM Journal Of Industrial Economics 1998 321 783 O O O O O O O O O O 4 4 4 10 19 17 25 21 15 39 32 23 31 31 36 10
14 Zaheer, A; Bell, GG Strategic Management Journal 2005 305 27.73 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 13 30 27 40 36 55 33 44 24
15 Andersson, U; Forsgren, M; Ho Strategic Management Journal 2002 300 21.43 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 8 9 14 19 27 33 37 46 37 47 17
16 Van den Bosch, FAJ; Volberda, Organization Science 1999 299 17.59 0 0 0 0 0 0 0 0 0 1 1 4 3 12 5 13 7 16 17 29 34 34 40 26 41 16
17 Kim, L Organization Science 1998 267 1483 0 O O O O O O 0 O 1 6 3 7 6 4 4 12 16 23 25 32 29 27 25 39 8
18 Giuliani, E; Bell, M Research Policy 2005 259 23.55 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 11 23 30 25 48 37 33 34 15
19 Veugelers, R; Cassiman, B Research Policy 1999 253 14.88 0 0 0 0 0 0 0 0 0 1 2 3 4 7 7 8 17 14 20 23 28 18 33 38 22 8
20 Veugelers, R Research Policy 1997 246 12.95 0 0 0 0 0 0 0 0 1 2 2 3 2 6 6 12 15 10 14 28 19 29 28 28 28 13
21 Todorova, Gergana; Durisin, BoiAcademy Of Management Review 2007 242 26.89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 11 20 31 29 47 23 60 20
22 Raisch, Sebastian; Birkinshaw, Organization Science 2009 235 33.57 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 14 30 53 43 57 37
23 Tallman, S; Jenkins, M; Henry, Academy Of Management Review 2004 235 19.58 0 0 0 0 0 0 0 0 0 0 0 0 0 0o 4 9 16 12 20 24 32 23 37 23 27 8
24 Boynton, AC; Zmud, RW; Jacol Mis Quarterly 1994 220 10.00 0 0 0 0 0 2 1 5 2 9 12 9 5 9 7 9 17 19 17 14 15 21 20 15 9 3
25 Song, J; Almeida, P; Wu, G Management Science 2003 219 16.85 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 2 9 16 19 20 31 21 26 26 30 14
26 Oxley, JE; Sampson, RC Strategic Management Journal 2004 216 18.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 3 8 24 15 27 17 38 33 35 12
27 Griffith, R; Redding, S; Van Ree Review Of Economics And Statistic 2004 210 17.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 10 20 30 26 23 26 33 29 8
28 Laursen, K; Salter, A Research Policy 2004 201 67 O O O O O O O o o o o o o o o 2 5 7 17 17 24 29 39 27 26 8
29 Hoang, H; Rothaermel, FT Academy Of Management Journal 2005 200 1828 0 O O O O O O O O O O O O o O O 4 11 17 18 25 25 30 23 30 17
30 Nooteboom, Bart; Van Haverbel Research Policy 2007 197 21.89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 16 17 29 43 29 35 21
31 Vohora, A; Wright, M; Lockett, Research Policy 2004 190 15.83 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 9 23 21 20 16 21 16 22 26 11
32 Hansen, MT; Mors, ML; Lovas, Academy Of Management Journal 2005 188 17.09 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 10 13 14 27 28 23 23 37 12
33 Giuliani, Elisa Journal Of Economic Geography 2007 175 19.44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 12 14 23 25 27 32 24 17
34 Gittelman, M; Kogut, B Management Science 2003 173 13.31 0 0 0 0 0 0 0 0 0 0 0 0 0 1 8 0O 11 13 20 11 22 10 19 23 24 11
35 Simonin, BL Journal Of International Business S 2004 171 14.25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 9 24 16 16 32 24 14 20 10
36 Cohen, WM; Levinthal, DA Management Science 1994 167 7.59 0 0 0 0 0 1 1 5 5 4 2 5 9 4 11 5 8 6 12 13 12 12 12 13 15 12
37 Caloghirou, Y; Kastelli, I; Tsaka Technovation 2004 165 13.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 8 1 13 12 10 15 23 35 20 20 12
38 Lichtenthaler, Ulrich Academy Of Management Journal 2009 158 22.57 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 23 39 30 43 14
39 Reuer, JJ; Zollo, M; Singh, H  Strategic Management Journal 2002 153 10.93 0 0 0 0 0 0 0 0 0 0 0 0 1 3 5 6 8 17 14 13 18 14 14 11 16 13
40 Stern, S Management Science 2004 152 12.67 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 7 10 9 21 20 11 18 21 22 12
41 Stam, Wouter; Elfring, Tom Academy Of Management Journal 2008 145 18.12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 18 23 24 30 27 17
42 Cross, R; Sproull, L Organization Science 2004 145 12.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 4 17 11 19 23 20 15 27 6
43 Haas, MR; Hansen, MT Strategic Management Journal 2005 136 12.36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 6 11 11 14 15 19 25 15 14 5
44 Sorescu, AB; Chandy, RK; PralJournal Of Marketing 2003 135 100388 0 O O O O O O o o o o o o o o 6 4 10 16 10 10 19 14 14 23 9
45 Volberda, Henk W.; Foss, Nico Organization Science 2010 126 21.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 11 21 31 42 20

Source: Research Data (Reuters, 2015).
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A total of 536 organizations were listed in the presentsthe ranking of the main organizations, which
search results. Only eight (0.5%) of the records are  published over 20 articles within the scope of this
not associated with any organization. Table 7 research.

Table 7: Top 20th universities that most publish papers about Innovation and Absoptive Capacity.

N2  Universities Freq. % of 1693
1  Copenhagen Business School 36 2.1
2 University System Of Georgia 32 19
3 Imperial College London 31 1.8
4 Erasmus University Rotterdam 31 1.8
5  University Of London 29 1.7
6  Universitat Politecnica De Valencia 28 1.6
7  Pennsylvania Commonwealth System 27 1.6
8  Universitat Jaume | 26 15
9  Zhejiang University 24 14
10  University Of Minnesota Twin Cities 24 14
11  University Of Minnesota System 24 14
12 University Of Manchester 23 13
13 Tilburg University 23 13
14 Ku Leuven 22 13
15 Xi An Jiaotong University 20 1.2
16  University Of Sussex 19 1.1
17  University Of Toronto 18 11
18 Lappeenranta University Of Technology 18 11
19 Georgia Institute Of Technology 18 1.1
20 Florida State University System 18 1.1

Source: Research Data (Reuters, 2015).
The research data also pointed to publications incentive. Table 8 presents the ranking of the main
with financing from development agencies. Of the  agencies.

1,693 articles, only 142 (8.5%) received this type of

Table 8: Main scientific research funding agencies in the study area

N2 Funding Agencies Freq. % of 1693
1  National Natural Science Foundation Of China 15 0.9
2 Spanish Ministry Of Science And Innovation 7 0.4
3 Spanish Ministry Of Economy And Competitiveness 4 0.2
4 Fundamental Research Funds For The Central Universities 4 0.2
5 National Science Foundation Of China 3 0.2
6  National Science Council In Taiwan 3 0.2
7  Hong Kong Polytechnic University 3 0.2
8  European Union 3 0.2
9  European Commission 3 0.2
10 Uk Economic And Social Research Council Esrc 2 0.1

Source: Research Data (Reuters, 2015)
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With the social networks analysis, it was possible
to generate some maps that demonstrate the
relationships between the main actors of this study,
being presented by the nodes in the network, and
their relationship making the connection through the
vertices. Both the map nodes and the vertices that
link them reflect the state of their relationships,
indicating the strength of the relationships, intensity,
centrality among other things, how their size
represents their importance or representativeness in
the network, as well as the thickness of their links also
indicate a link between the nodes that may be
weaker or stronger, as well as may indicate the
direction, giving clues as to where the relationship
departs and where it goes, or who gets. Other
relevant information to be inferred from the maps
presented is their groupings, usually indicating that
clustering nodes, forming a "cluster" that unites them

by some common feature, either by the cooperation
in academic production, by the citations or
periodicals in which they publish or are cited.

Figure 5 shows the relationships between the
most cited authors and their relation based on the
articles produced, so that the more cited the author
is, the greater he is represented. And their grouping
occurs by uniting the works that refer to each other,
presenting clusters based on related themes of
publication that produce articles in the theme and
cocitation between them. Thus, it is possible to
observe that the authors belonging to cluster 1 have
a higher concentration in publications related to
dynamic capacities and grouped by having a higher
frequency of citation among them. In the same way
occurs in cluster 2 with Absorptive Capacities, cluster
3 with Knowledge Management and cluster 4 with
innovation.
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Figure 5: Map of the relationship network of authors with cocitation-based grouping.

Source: Research Data (Reuters, 2015). Note: Image elaborated with the research data by the VOSviewer software taking
into account the authors with at least 50 citations, totaling a total of 351 authors divided in 4 clusters, being the first
cluster gathering 138 authors, the 2nd cluster bringing together 112 authors, the 3rd cluster Bringing together 76 authors
and the 4th cluster bringing together 25 authors. The identification of the clusters reflects the main thematic areas of
publication of the authors of the cluster, based on data of the titles, abstracts and keywords of all the authors of the
cluster. The clustering parameters used the LinLog / Modularity normalization technique based on Newman (2004) and

Noack (2007).
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In the same way, it is also possible to identify
works belonging to the same author, but in different
groups, also indicating the scope of the author's
production that can have his work framed in different
groups.

Just below in the Figure 6, a bibliographic coupling
network map is presented below, where it brings

manage int rev

together the most cited journals as a unit of analysis
according to the bewilderments of publications, in
order to highlight the importance and
representativeness of certain journals in the volume
of articles published in the theme, as is the case of
Research Policy, a journal focused on innovation,
research, and technology publications.
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Figure 6: Map of the bibliographic coupling network by periodicals.

Source: Research Design (Reuters, 2015) Note: Image elaborated with the research data by VOSviewer software taking
into account the 100 most cited scientific journals among the 1693 publications analyzed by this study. These 100 journals
were divided into 3 clusters, with cluster 1 comprising 41 journals, cluster 2 with 36 journals and cluster 3 with 23 journals.
The identification of the clusters reflects the main thematic areas of publication of the magazines of the clusters. The
clustering parameters used the LinLog / Modularity normalization technique, based on Newman (2004) and Noack (2007).

Implications and contributions: analysis of the
main authors cited

citations. Was selected the top ten articles most cited
after the paper of Cohen and Levinthal (1990),
according to what was presented in Table 3. From

The work of the seminal authors Cohen and this, we investigated the themes of the articles, the

Levinthal (1990) is the most cited with 7,058
citations, almost three and a half times higher than
the second place, of Szulanski (1996) with 2,041

methodological approaches, as well as the treatment
of concepts and theories of capacity and innovation,
as shown in Table 9.

Il

Table 9: Analysis of the most cited articles.

Authors Theme Approach - Methods Relation with Relation with
Absorptive Capacity Innovation
Szulanski, G Transfer of best practice Quantitative - Independent variable Only cited in the
knowledge between canonical correlation of the model article
enterprises analysis
Zahra, SA; Revision, Qualitative - Conceptual proposal Integrates the
George, G reconceptualization and literature review analysis model
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extension of the concept
of absorptive capacity

Lane, PJ; Absorptive capacity and Quantitative - Independent variable Only cited in the
Lubatkin, M organizational learning regression analysis of the model article
Bathelt, H; Learning and knowledge Qualitative - Integrates the analysis Integrates the
Malmberg, creation literature review model analysis model
A; Maskell,
p
Tsai, WP Knowledge Transfer in Quantitative - Independent variable Independent
Inter Organizational regression analysis of the model variable of the
Networks model
Reagans, R;  Knowledge transfer and Quantitative - Base for independent No conceptual
MckEvily, B network structure regression analysis model variables treatment
Lane, PJ; Absorptive capacity, Quantitative - Base for independent No conceptual
Salk, JE; learning and performance regression analysis model variables treatment
Lyles, MA
Rothaermel, Alliances for development Quantitative No conceptual Only cited in the
FT; Deeds, of new products modeling of treatment article
DL structural equations
and regression
Ahuja, G; Technological Acquisition Quantitative - Base for independent Variable
Katila, R and Innovation Poisson regression model variables dependent on the
Performance model
Jansen, Organizational Quantitative - No conceptual Dependent and
Justin J. P.; performance from regression analysis treatment model
Van den exploitation of innovation independent
Bosch, variable
Frans A. J.;
Volberda,
Henk W.

Fonte: Prepared by the authors based on the ten most cited articles, after the authors' article Cohen and Levinthal
(1990). Note: For the analysis, each article was read and the classification was performed after qualitative analysis based

on the data presented in the articles.

Thus, eight of the ten analyzed articles use
guantitative models, predominantly the use of
regression analysis. The absorptive capacity is the
basis for the independent variables of three article
models, directly as the independent variable of other
three models and not considered directly in other
two articles.

Innovation is used as a dependent and/or
independent variable in three articles, only quoted
verbatim in three other articles and receives no
textual consideration in two other articles.

Failure to consider the concepts of absorptive
capacity and innovation means that theories are not
explored in the text, only related to the

bibliographical references of the articles. In this
sense, it is verified that the relation between
absorptive capacity and innovation is not necessarily
the focus of most of the articles most cited by Table
3 and focus of the research of this work.

Two of the articles use qualitative models, where
the proposal is based on literature review. In both
works, the absorptive capacity and innovation
integrate the analysis model and proposals. However,
it is understood that only Zahra and George (2002)
have advanced the concept of absorptive capacity,
indicating four dimensions: acquisition, assimilation,
transformation and exploitation of knowledge, as
shown in Figure 7.
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Absorptive Capacity
Competitive
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Activation M%thsaor::IiZTS Appropriation
Triggers inteqration regimes

Figure 7: Model of Absorptive Capacity
Source: Zahra and George (2002).

In this sense, it is possible to affirm that of the
eleven most cited works of Table 3, Cohen and
Levinthal (1990) introduced the concept of
absorptive capacity and innovation and Zahra and
George (2002) advanced in the academic theory.

Final considerations

This paper presents an overview of the
international scientific production of the last 25 years
on the themes of absorptive capacity and innovation
from the seminal publication of Cohen and Levinthal
(1990). It is possible to highlight the relevance of the
contribution of authors and their article to the whole
development related to learning and knowledge
management and its impact on innovation processes
in the following years.

The methodological procedures and researches in
the Web of Science allowed to obtain 1,693 published
works with association of the themes, allowing
bibliometric analyses and social networks, such as:
evolution of publications per year, authors that
published the most, number of authors per
publication, most cited publications by year and
periodical, authors' countries, research areas,
journals with the largest amount of publications,
major organizations associated with the works and
funding agencies providing a detailed overview of
what has been published in the area and serving as a
guide for future research on the theme.

The analysis of social networks allowed us to
analyze and understand how the authors relate and
refer, providing an overview of the main groups of
authors and how they are grouped according to the
affinity shown by the cocitation between them. In the
author relationship map, five main cocitation groups
were identified, with seminal authors at the center.

On the other hand, it was possible to identify
three major groups, highlighting the Research Policy,
as the main journal, but not totally connected with
the other groups.

In addition to the seminal work, eight were
quantitative (using regression as the main method
used) and two qualitative ones. In this sense, there
was no direct association between absorptive
capacity and innovation. In addition, the work of
Zahra and George (2002) has advanced the concept
of absorptive capacity and the implications for
innovation as a result of the promotion of
competitive advantage of organizations.

As limitations of the research, we can highlight:
analyses considering only half of the year 2015,
analysis restrictions with more depth of the work. It
is suggested for future work the analysis of the works
of authors who have published more articles about
the subjects, more in-depth understanding of the
cited groups of social networks (authors and
periodicals), verification of the relation between
absorptive capacity and innovation in the most
recently published works.

International Journal of Innovation (IJI Journal), Sao Paulo, v. 5, n. 1, pp. 97-113, Jan/April. 2017.

111



Iy

Dennys Eduardo Rossetto, Fabio Camara Aradjo de Carvalho, Roberto Carlos Bernardes & Felipe Mendes Borini

I

References

Andrés, A. (2009). Measuring Academic Research:
How to Undertake a Bibliometric Study: Elsevier.

Araujo, C. A. (2006). Bibliometria: Evolugdo
Histérica E QuestBes Atuais. Em Questdo, 12(1).

Bhalotia, G., Hulgeri, A., Nakhe, C., Chakrabarti, S.,
& Sudarshan, S. (2002). Keyword Searching and
Browsing in Databases Using Banks. Paper presented
at the Data Engineering, 2002. Proceedings. 18th
International Conference on.

Borgman, C. L, & Furner, J. (2002). Scholarly
Communication and Bibliometrics. In B. Cronin (Ed.),
Annual Review of Informations Science and
Technology (Vol. 36, pp. 3-72). Medford, NI:
Information Today.

Braun, T., Glanzel, W., & Schubert, A. (2005). A
Hirsch-Type Index for Journals. The scientist, 19(22),
8.

Carvalho, M. M., Fleury, A., & Lopes, A. P. (2013).
An Overview of the Literature on Technology
Roadmapping (Trm): Contributions and Trends.
Technological Forecasting and Social Change, 80(7),
1418-1437.
doi:http://dx.doi.org/10.1016/].techfore.2012.11.00
8

Chueke, G. V., & Amatucci, M. (2015). O que é
bibliometria? Uma introducdo ao Forum. 2015, 10(2),
5. d0i:10.18568/1980-4865.1021-5

Cohen, W. M., & Levinthal, D. A. (1990).
Absorptive Capacity: A New Perspective on Learning
and Innovation. Administrative Science Quarterly,
35(1), 128-152. doi:10.2307/2393553

Contributors, G. (2008). Gephi: Visualizations and
Manipulations  Software (Version 0.8.2 beta
(201210100934)). Paris. Retrieved from
http://www.gephi.org/

De Bellis, N. (2009). Bibliometrics and Citation
Analysis:  From the Science Citation Index to
Cybermetrics: Scarecrow Press.

Diodato, V. P, & Gellatly, P. (2013). Dictionary of
Bibliometrics: Routledge.

Egghe, L. (2006). An Improvement of the H-Index:
The G-Index. ISSI newsletter, 2(1), 8-9.

Felizardo, K. R., Salleh, N., Martins, R. M., Mendes,
E., Macdonell, S. G., & Maldonado, J. C. (2011). Using
Visual Text Mining to Support the Study Selection
Activity in Systematic Literature Reviews. Paper
presented at the Empirical Software Engineering and
Measurement (ESEM), 2011 International
Symposium on.

Goerzen, A., Asmussen, C. G., & Nielsen, B. B.
(2013). Global Cities and Multinational Enterprise
Location Strategy. Journal of international business
studies, 44(5), 427-450. doi:10.1057/jibs.2013.11

Harzing, A.-W. (2007). Publish or Perish
Biliometric Software (Version 4.17.0 (18 June 2015)).
Retrieved from http://www.harzing.com/pop.htm

Hirsch, J. E. (2005). An Index to Quantify an
Individual's Scientific Research Output. Proceedings
of the National Academy of Sciences of the United
States of America, 102(46), 16569-16572.

Hirsch, J. E. (2010). An Index to Quantify an
Individual’s Scientific Research Output That Takes
into Account the Effect of Multiple Coauthorship.
Scientometrics, 85(3), 741-754.

Hood, W., & Wilson, C. (2001). The Literature of
Bibliometrics, Scientometrics, and Informetrics.
Scientometrics, 52(2), 291-314.

Hristidis, V., & Papakonstantinou, Y. (2002).
Discover: Keyword Search in Relational Databases.
Paper presented at the Proceedings of the 28th
international conference on Very Large Data Bases.

Ibm Corp. (2013). Ibm Spss Statistics for Windows
(Version 22.0). Armonk, NY: IBM Corp. Retrieved
from http://www.ibm.com/

Ilkpaahindi, L. (1985). An Overview of
Bibliometrics: Its Measurements, Laws and Their
Applications. Libri, 35(2), 163-177.

International Journal of Innovation (IJI Journal), Sao Paulo, v. 5, n. 1, pp. 97-113, Jan/April. 2017.

112


http://www.gephi.org/
http://www.harzing.com/pop.htm
http://www.ibm.com/

Iy

Absorptive Capacity and Innovation: An Overview of International Scientific Production of Last

Twenty-Five Years

i

Janssens, F., Glanzel, W., & De Moor, B. (2008). A
Hybrid ~ Mapping of Information  Science.
Scientometrics, 75(3), 607-631. doi:10.1007/s11192-
007-2002-7

Kleinberg, J. M. (1999). Authoritative Sources in a
Hyperlinked Environment. Journal of the ACM
(JACM), 46(5), 604-632.

Malheiros, V., Hohn, E., Pinho, R., & Mendonca,
M. (2007). A Visual Text Mining Approach for
Systematic Reviews. Paper presented at the Empirical
Software Engineering and Measurement, 2007. ESEM
2007. First International Symposium on.

Microsoft. (2013).
15.0.4727.1000 64bits).
Microsoft Corporation.

Microsoft Excel (Version
Redmond, Washington:

Narin, F. (1976). Evaluative Bibliometrics: The Use
of Publication and Citation Analysis in the Evaluation
of Scientific Activity: Computer Horizons Washington,
D.C.

Newman, M. E. (2004). Fast Algorithm for
Detecting Community Structure in Networks. Physical
review E, 69(6), 066133.

Noack, A. (2007). Energy Models for Graph
Clustering. J. Graph Algorithms Appl., 11(2), 453-480.

Oliveira, L. S. d., Echeveste, M. E. S., Cortimiglia,
M. N., & Gongalves, C. G. C. (2017). Analysis of
determinants for Open Innovation implementation in
Regional Innovation Systems. RA/ Revista de
Administracdo e Inovagdo(in press).
doi:https://doi.org/10.1016/j.rai.2017.03.006

Otte, E., & Rousseau, R. (2002). Social Network
Analysis: A Powerful Strategy, Also for the
Information Sciences. Journal of information Science,
28(6), 441-453.

Pendlebury, D. A. (2008). Using Bibliometrics in
Evaluating Research [Press release]

Penrose, E. T. (1959). The Theory of the Growth of
the Firm. Cambridge, MA.

Pritchard, A. (1969). Statistical Bibliography or
Bibliometrics? Journal of documentation, 25(4), 348-
349,

Radosevic, S., & Yoruk, E. (2014). Are there global
shifts in the world science base? Analysing the
catching up and falling behind of world regions.

Scientometrics, 101(3), 1897-1924.
doi:10.1007/s11192-014-1344-1
Reuters, T. (2015). Web of Science.

http://www.webofknowledge.com/

Schubert, A., & Glanzel, W. (2007). A Systematic
Analysis of Hirsch-Type Indices for Journals. Journal of
Informetrics, 1(3), 179-184.

Soares, T. C., & Mazon, G. (2016). Autoavaliacdo e
seus Drivers de Mudanca Institucional Baseado na
Capacidade Absortiva. Revista Ibero-Americana de
Estratégia, 15(4), 77.

Szulanski, G. (1996). Exploring Internal Stickiness:
Impediments to the Transfer of Best Practice within
the Firm. Strategic management journal, 17, 27-43.
doi:10.1002/smj.4250171105

Van Eck, N. J., & Waltman, L. (2009). Software
Survey: Vosviewer, a Computer Program for
Bibliometric Mapping. Scientometrics, 84(2), 523-
538.

Van Eck, N. J., & Waltman, L. (2013). Vosviewer
Manual. Leiden.

Wellman, B., & Berkowitz, S. D. (1988). Social
Structures: A Network Approach (Vol. 2): CUP Archive.
Wetherell, C., Plakans, A., & Wellman, B. (1994).
Social Networks, Kinship, and Community in Eastern
Europe. Journal of Interdisciplinary History, 639-663.

Zahra, S. A., & George, G. (2002). Absorptive
Capacity: A Review, Reconceptualization, and
Extension. Academy of Management Review, 27(2),
185-203. doi:10.5465/amr.2002.6587995

International Journal of Innovation (IJI Journal), Sao Paulo, v. 5, n. 1, pp. 97-113, Jan/April. 2017.

113


http://www.webofknowledge.com/

