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Abstract Following the dynamism in spin-off research, in this study we conduct a

structural and longitudinal bibliometric analysis of a sample of 812 articles on spin-offs

published in 234 journals included in the ISI Web of Knowledge over a period of three

decades. The analyses do not seek to establish a new conceptualization but rather to reveal

the intellectual structure of the field and how it has evolved, and the profile of the

knowledge network established in the three perspectives: corporate, academic and entre-

preneurial spin-offs. The diversity involved in the three streams of spin-off research signals

substantial differences. Theoretically, transaction costs, agency and the resource-based

view have remained a foundation of spin-off research, albeit that research has been driven

more by the phenomena than by developing the theory. The more traditional focus on

corporate spin-offs was followed by emphasis on academic spin-offs and more recently on

entrepreneurial spin-offs. This shift has been accompanied by a more business/manage-

ment theoretical orientation, replacing a more financial and taxation-based perspective

underlying corporate spin-offs. This study systematizes the existing stock of knowledge

and raises avenues for additional inquiry.
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Introduction

Recent years have been strongly marked by an economic and financial turmoil in several

countries around the world, and have brought greater attention from both scholars and

public policy makers to the dynamics of new firm creation. New firms are formed through

entrepreneurial spin-offs from incumbent firms, and when researchers spin-off from uni-

versities and research centers in order to explore knowledge and innovations. In other

instances, new spin-offs are formed when established corporations form a separate business

unit. However, although dealing with apparently the same phenomenon—spin-offs—the

perspectives vary considerably across the type of spin-off. Given the upsurge in publica-

tions on spin-offs, it is a useful endeavor to periodically take stock of what has been done

in order to better understand the accumulated knowledge from which new research avenues

may be uncovered. On a scholarly perspective, it is useful to capture the intellectual

structure of spin-off research, the theoretical foundations and how these vary across types

of spin-offs.

The concept of spin-offs has been used to characterize new firms’ formation mostly in

three settings: entrepreneurial, corporate and academic (e.g., Grimaldi et al. 2011; Klepper

and Sleeper 2005; Phan et al. 2009; Wallin 2012), each with different characteristics. In

common, the three streams have the formation of a new firm. An entrepreneurial spin-off

occurs when an employee leaves his/her current employer to start a new venture (Garvin

1983; Klepper and Sleeper 2005; Muendler et al. 2012). The term entrepreneurial spin-off

appeared in the 60s, in the neighborhood of Silicon Valley in California (Saxenian 1994).

In the initial studies, sometimes the spin-offs were portrayed as created by former

employees, possibly disgruntled employees, and it was suggested that the spin-offs had a

competitive relationship with the parent firm (Garvin 1983; Klepper 2001). In other

instances, spin-offs were described as partially owned by the parent firm but managed

independently (Ito 1995; Klepper and Thompson 2006). An academic spin-off refers to a

new firm founded by a researcher—an individual student or faculty—that leaves the

university or research unit, to create a new start-up firm (Saxenian 1994; Clarysse et al.

2005; Wright et al. 2006), often to explore and exploit novel scientific knowledge or

technologies. The academic spin-offs often maintained some ties to the parent research

centers, universities, incubators and labs (Chesbrough 2002; Vohora et al. 2004; Shane

2004; Mustar et al. 2006). Academic spin-offs are thus structural forms to leverage

research and innovation outcomes (Wright et al. 2006). A different phenomenon is the

corporate spin-off (commonly also called spin-out) that, in essence, emerges when a firm is

divided into smaller independent units, and are typically methods to divest from unrelated

businesses (Chesbrough 2002; Druilhe and Garnsey 2004) or at least to create an auton-

omous business unit (Ito and Rose 1994; Agarwal et al. 2004; Phan et al. 2009) that buffers

the core business. Thus, we may identify different origins of the new firms according to the

characteristics of the parent organization, the entrepreneurs, the objectives of the operation;

scholars have investigated these using different theoretical perspectives, which have been

at least in part a function of the researchers’ discipline. These three types of spin-offs have

warranted specific streams of enquiry.

Given that research on spin-offs is not recent, what is the current stock of accumulated

knowledge on the field? In fact, as put forth by Wallin (2012), given the different milieus in

which the term ‘‘spin-off’’ has been used, is there conceptual clarity of the concept itself?

Responding to this overarching question leads to the examination of such aspects as what

are the main works (articles and/or books) that have had the greatest impact on the field?
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What are the main theories used? What are the main themes that have been studied? In

other words, while we accept the common conceptualization of a spin-off as the formation

of a new firm, the conceptual underlying foundations vary markedly. For instance,

entrepreneurial spin-off research is fundamentally based on management literature and

especially on innovation and entrepreneurship; corporate spin-offs have a far greater focus

from finance scholars and issues pertaining to taxation.

Hence, to organize, classify and systematize the relevant knowledge we have conducted

a bibliometric study of spin-off research published in scientific outlets over the period

1957–2013, with greater emphasis on the last 30 years. Using standard bibliometric pro-

cedures and techniques—particularly citation and co-citation—on a sample of 812 articles

identified in the ISI Web of Knowledge, we gain a good understanding of the knowledge

created by the community. The empirical analyses comprise a structural and a longitudinal

component, making it easier to capture a retrospective image, but also demonstrate how

research has evolved. The results permit identifying the works that have had the greatest

impact on the field, or that have been more influential, the intellectual structure, and the

core concentrations of research and how they intertwine. Notably we found that the main

theoretical approaches have been the Transaction Costs Theory, more recently the

Resource-Based View and its Knowledge-Based variant, and to a lesser extent the agency

theory. In any instance, there is a clear influence of the financial field especially in cor-

porate spin-offs. These theoretical emphases are in line with research in other management

domains. However, results also seem to indicate that much of the research has been largely

atheoretical, meaning that it has been more clearly delimited by the phenomena than by a

prevailing conceptual lens.

A thorough literature review permits identifying large dispersion, or fragmentation, of

contexts, focus of research, theoretical foundations and phenomena studied. For instance,

Garvin (1983) examined spin-offs in a variety of industries, Brittain and Freeman (1986)

specifically focused on the semiconductor industry, Franco and Filson (2000) and Agarwal

et al. (2004) on the hard disk drive industry and Klepper (2007) on the auto industry in

Detroit. Other works have delved into different industries (e.g., Saxenian 1994; Stuart and

Sorenson 2003; Klepper and Sleeper 2005; Buenstorf and Klepper 2009). Yet others have

taken a cross-industry perspective (Andersson and Klepper 2013). This is evidence that the

theme and phenomenon is relevant to many industries. Similarly, some diversity of the-

oretical views may be observed in spin-off research and this diversity may be at the root of

the possible confusions that exist but that are, at least in part, due to the different natures of

the spin-offs. For the future development of research on the field, it is thus useful to carry

out an extensive review of the extant stock of knowledge on which novel studies may

build.

This study contributes in providing a systematization of the stock of knowledge beyond

the analysis provided by Wallin (2012) that focused more specifically on describing the

most productive scholars, journals of choice, cited authors and journals, and other citation-

based metrics. Moreover, this study also contributes more than the existing literature

reviews that describe each type of spin-off without making a more comprehensive account

of the phenomenon itself. That is, the existing reviews focus, for instance, solely on

academic spin-offs (Rothaermel et al. 2007; Mustar et al. 2006; Grimaldi et al. 2011;

Perkmann et al. 2013), others on entrepreneurial spin-offs (Klepper 2009; Teixeira 2011),

many on corporate spin-offs (Ito and Rose 1994; Rose and Ito 2005; Phan et al. 2009). By

jointly analyzing the three types of spin-offs, and not being restricted to a specific type, we

also provide a more complete perspective that allows the examination of the common

knowledge base that drives the research field but also investigates how they differ.
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We also contribute to the extant knowledge by offering an objective portrayal of the

spin-off related research published over more than five decades. Using bibliometric

analyses we can examine the stock of knowledge on a given field and trace its evolution

over time. Periodically, scholars carry out such endeavors by observing intellectual

interconnections, themes, topics and evolutions. In this study we focused specifically on

the extant research on spin-offs to uncover the knowledge base of its intellectual structure.

Bibliometric studies are an interesting and objective method to conduct large sample

literature reviews, despite the drawback of not delving in-depth into the content of the

articles. Nonetheless, it is still possible to gain an unbiased panorama of the extant

research. Understanding the core works, the theoretical foundations, and the perspectives

used may prove crucial in designing future research agendas. This study is thus useful as a

starting point for doctoral students and newcomers to the field who may gain a quick grasp

of the extant literature, understanding its knowledge foundations, how theories intertwine

and the approaches that have been pursued by scholars. It is also relevant for more

experienced scholars who may find a broad systematization of the relevant literature.

Brief review on spin-offs: distinguishing types of spin-offs

The concept of spin-offs has been employed to mean the formation of something new from

something that already exists. In the management literature, spin-offs refer to the formation

of a new firm from an existing organization, an enterprise or a university or research center.

A spin-off occurs when an entrepreneurial employee leaves the employer firm to start his/

her new venture (Klepper and Sleeper 2005), when a corporation decides to split and

separate a business unit (Dahlstrand 1997; Phan et al. 2009), or when a professor,

researcher, or student exits the university, an incubator or a research center to exploit and

explore novel knowledge-based ideas commercially (Klepper 2001; Rothaermel et al.

2007; Grimaldi et al. 2011). There is a largely consensual conceptualization of spin-offs,

even if each stream of research delves into spin-offs rather differently. That is, to a large

extent the literature has been fragmented according to whether the spin-offs originate from

established firms (Dahlstrand 1997; Chesbrough 2002; Klepper 2007; Mayer 2013) or from

academia (Lockett et al. 2005; Wright et al. 2006).

Indeed, research on spin-off firms has taken many avenues. Some scholars have studied

their impact on regional development (Dahlstrand 1997) and the formation of industry

clusters (Porter 1998; Bell et al. 2009; Cruz and Teixeira 2010). Other scholars have delved

into the survival and growth of spin-offs (Utterback 1974; Saxenian 1994; Klepper 2001;

Pe’er and Keil 2013), into high technology entrepreneurship (Roberts 1991; Myint et al.

2005; Libaers and Meyer 2011), or into creating a taxonomy of research-based spin-offs

(Mustar et al. 2006). Other streams have focused on spin-offs as divestments from

established corporations (Woo et al. 1992; Ito and Rose 1994; Ito 1995; Rose and Ito 2005)

or as opportunities pursued by employees that have acquired knowledge and seek to

explore a commercial opportunity they have identified (Klepper 2001).

It is perhaps interesting that research on spin-offs has increased from the early 1990s

onwards. For the most part, the two main streams consist of one dealing with corporate

spin-offs, and the other dealing with academic spin-offs. A less prominent, albeit growing,

stream of research has been on entrepreneurial spinoffs. These three types—corporate spin-

offs, academic spin-offs and entrepreneurial spin-offs—have remarkably different traits.

Corporate spin-offs are formed when an established firm spins-out a division, usually in a

292 Scientometrics (2017) 112:289–313

123



business unrelated to its core (Ito and Rose 1994; Ito 1995; Rose and Ito 2005). The way

the new business is controlled, the degree of autonomy and its mandate have also been

investigated, but much of the research on corporate spin-offs has delved into shareholder

value creation, which is assessed using the stock prices after announcement of the spin-off

(Hite and Owers 1983; Schipper and Smith 1983; Cusatis et al. 1993). Ito (1995) and Ito

and Rose (1994) looked at spin-offs as divestments of mature businesses. Garnsey (1998)

and Klepper (2001) observed the conditions at the birth of new spin-offs and the ties to the

mother firm—notably how established firms may shield the new spin-offs.

Academic spin-offs are directly tied to universities, research centers, research parks, and

incubators that act as wombs in which new spin-off firms are gestated, supporting and

providing physical and also reputational resources and legitimacy to the spin-offs. In the

academic environment, knowledge creation, novel technologies and the transfer and

exploitation of the knowledge by the spin-offs have all gained much importance in the

extant studies. Several studies have inquired into academic spin-offs and remarkable

accounts may be found pertaining to Silicon Valley in California and MIT in Boston

(Klepper 2001; Shane and Stuart 2002; Saxenian 1994), and there are also many accounts

referring to spin-offs in Europe (Klepper 2009).

Method

Methodologically, we conducted a bibliometric study involving a set of procedures for

selecting the sample and analyzing the data. Bibliometry consists of the measurement of

scientific and technological progress, by applying mathematics and statistics to quantita-

tively analyze scientific activity and production (Pritchard 1969; Broadus 1987; Börner

et al. 2003). Bibliometric analyses rely on scrutinizing written source documents, and

mainly published scientific articles (McCain 1990), and also bibliographic information

from these documents in order to conduct a set of analyses.

A number of bibliometric studies have been conducted in management/business studies

for many different purposes. For instance, Ramos-Rodrı́guez and Ruı́z-Navarro (2004)

identified the intellectual structure of strategic management research. Shafique (2013)

examined past trends in innovation research and predicted future research arenas. Ferreira

et al. (2014) uncovered the main themes or theories in M&A research, and Shane (1997)

described the communities of scholars and their productivity. Despite the popularity of

bibliometric studies across disciplines, we found only one study using bibliometric tech-

niques on the field of spin-offs, by Wallin (2012). Regardless of the specific purpose,

bibliometric studies are especially useful in academia to organize and classify the extant

stock of knowledge on a field, in a manner that would not be possible by following the

traditional literature reviews based on content analysis (Börner et al. 2003), because they

consider large volumes of data and are based on unbiased selections of the literature.

Procedures for sample selection

The sample selection involved identifying the articles published in refereed journals

available in the ISI Web of Knowledge. This entailed a set of procedures. The first pro-

cedure required delimiting the time frame of the study that we defined as 1957 (initial year

of the database) to 2013 (data was collected in mid-2014). Second, we delimited the scope

of the study only to business and management journals. We did not specify disciplinary
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journals, nor did we restrict the sampling to high impact outlets, in order to gain the

broadest overview. Thus, our sample will arguably comprise greater diversity of theoretical

views in management/business studies and contexts in which spin-offs have been studied.

The third procedure required defining a set of keywords to conduct the search. We have

defined simple variations of the term spin-off, in singular and plural form. The search was

conducted on the title, abstract and author-supplied keywords. In this manner we guar-

anteed that the articles identified were related to spin-offs. Nonetheless, all articles were

subject to preliminary screening by two researchers, reading at least the title and abstract.

Using these criteria we obtained a sample of 812 article published during the 57 years

between 1957 and 2013.

Sample

The sample of this study comprises 812 articles published in 234 journals (the complete list

of journals and papers is available from the authors). Plotting the data on a graph (see

Fig. 1), an upward trend in publications on spin-offs is clear, most notably after the early

90s. For instance in 2013 there were 53 articles published, which contrasts to only 4

articles in 1957. During the first three decades—60s, 70s and 80s—there was relatively

little research on the field, with the period 1957–1983 accounting for only 4% of the

sample (32 articles). However, it is noteworthy that new journals have been founded and

the ISI WoK itself has been incorporating additional journals that may account for part of

the growth observed. In this study, given the low number of articles published prior to

1983, our analyses will mostly focus on the period post 1984—a 30 years period

(1984–2013). It is also worth noting that the large number of journals from which we

retrieved the sample (234), reveals that the topic is pertinent in many disciplines.

Procedures for data analysis

The analysis of the data also involved several procedures. Albeit there are multiple

approaches when conducting bibliometric studies, the most common procedures rely on

analyzing citation and co-citation data. The social network analyses were complemented

Fig. 1 Evolution of articles published on spin-offs. Source: data collected from the ISI Web of Knowledge
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with a factor analysis (Principal Component Analysis—PCA) to identify possible con-

centrations—clusters—that may highlight research emphasis. Applying factor analysis to a

co-citation matrix (a matrix with the citing papers in columns and the cited papers in rows)

it is possible to group the works into major factors based on their commonalities.

Results

Examining the journals in which the articles were published may also shed some light into

the understanding of the extant knowledge. Listing the journals is likely to reveal, at least

to some extent, the disciplinary preference for the topic. Moreover, it may help understand

the context and meaning of the concept of spin-off. That is, it is reasonable to suggest that

knowing which journals have published studies on spin-offs helps in identifying the

foundations of the field. Table 1 depicts the 20 journals (jointly accounting for nearly 45%

of the sample, or 363 articles) that have published the most articles on spin-offs.

While some journals are discipline specific, other journals have a broader, or generalist,

emphasis. Three main scopes, or groups of journals, emerge: finance, entrepreneurship and

regional studies, innovation and strategy. Entrepreneurship journals account for a large

portion of the full sample. It is widely acknowledged that journals dedicated to

entrepreneurship have a dependence on a diversity of specialties (Teixeira 2011) and

Table 1 Journals with higher number of articles on spin-offs

Journals No. of articles on spin-offs % of sample

Research Policy 54 6.7

Technovation 39 4.8

Strategic Management Journal 28 3.5

Journal of Taxation 25 3.1

Journal of Technology Transfer 23 2.8

Journal of Financial Economics 18 2.2

Intl Journal of Technology Management 17 2.1

Technology Analysis and Strategic Management 15 1.9

Journal of Corporate Finance 15 1.9

Financial Management 15 1.9

R&D Management 13 1.6

International Journal of Industrial Organization 12 1.5

Journal of International Business Studies 12 1.5

Small Business Economics 12 1.5

Regional Studies 11 1.4

Industrial and Corporate Change 11 1.4

Journal of Banking and Finance 11 1.4

Journal of Finance 10 1.2

Journal of Management Studies 10 1.2

Journal of Business Venturing 9 1.1

Total 360 44.3
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perhaps more especially on business/management. In this regards it is interesting to

observe Teixeira’s (2011) analyses on the relative disciplinary or multidisciplinary focus of

entrepreneurship journals and their ties to innovation, management, economics, finance,

and so forth.

The largest number of articles was published in Research Policy, followed by Tech-

novation, the Strategic Management Journal and Journal of Taxation. These are actually

very different journals in terms of scope but they reflect the diversity of disciplinary lenses.

For instance, the large number of articles on spin-offs in such journals as the Journal of

Taxation, Journal of Financial Economics, and Journal of Corporate Finance is due to

more financial and tax-related concerns governing corporate spin-offs. Innovation and

strategy issues have also been addressed, for instance in the articles published in the

Strategic Management Journal. However, the list also includes international business

(JIBS) research. The heterogeneity of the list is a reflection of the interest of scholars from

different backgrounds on spin-offs, and also of the different interpretations, types and

impact of spin-offs.

It is worth noting that often, scholars who are conducting bibliometric studies select the

journals based on either impact factors or common understandings of what journals are

relevant. By setting the criterion of simply defining the field as business/management, we

capture a far larger sample of journals, thus possibly including articles that pursue other

arguably less mainstream views. Nonetheless, a bibliometric study could hardly be

exhaustive of all journals and, for instance, we are not capturing journals in sociology or

economics such as Economic Journal (Buenstorf and Klepper 2009) or Journal of Eco-

nomic Geography (Wenting 2008) that could be relevant for researchers interested in spin-

offs.

Citation analysis

First, we conducted a citation analysis to identify which works have had the greatest

impact on the field. Citation analyses are based on a count of the frequency with which a

certain work is referenced by others in their own research papers. Citing existing works is a

norm of scientific work, relying on the basic assumption that more cited works tend to hold

greater impact, or influence, on a field (Ramos-Rodrı́guez and Ruı́z-Navarro 2004). The

core assumption is thus that by observing the most cited works on a given field we are able

to understand the foundations of the knowledge base on that field (Tahai and Meyer 1999).

Citation analysis is conducted on the references of the papers in our sample—that is, it

refers to what the papers in the sample have cited.

Citation analyses posit that the works that have a higher citation count are those that

have greater impact (Ramos-Rodrı́guez and Ruı́z-Navarro 2004; Ferreira et al. 2014).

Moreover, works that are highly cited across the periods have a more pervasive impact. In

addition to a cross-sectional observation of the most cited works, we also trace shifts in

citations over time, in a longitudinal analysis, to identify possible variations in research

emphasis and its theoretical foundations. The longitudinal analysis was conducted in

5-year periods 1987–1993, 1994–1998, 1999–2003, 2004–2008 and 2009–2013. Albeit

largely arbitrary, classifying the data in 5-years periods allows for a sufficiently fine-

grained analysis while providing meaningful results that are not overcrowded by yearly

data. Moreover, the bibliometric techniques used require reasonably large samples and

year by year data do not provide a sufficient sample size. The drawback of using citations

is that citations may be made for different purposes. For instance, a citation may be made
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for ceremonial reasons, to criticize, to pay homage, to identify or support the use of a

methodology, the use of a variable or a data source, among other motives.

Examining citation data, we gain a grasp on the structure of spin-off research and

possible changes over time. This analysis provides an initial glance at the content, or

foundations, of the field. That is, we gain a better understanding of what research has been

about. Table 2 demonstrates those works that were more influential in the entire period. At

the top, the papers by Hite and Owers (1983), Schipper and Smith (1983), Roberts (1991),

Di Gregorio and Shane (2003) and Cusatis et al. (1993) are seen as the most cited by the

source articles in the sample. In Table 2 we also provide a brief description of each work

and we will thus not further explain the contributions of these papers. Notwithstanding, we

point out the diversity of perspectives encapsulated in these top cited papers and note that

they actually represent the different streams and specific concerns that have guided much

of the research on spin-offs.

The longitudinal citation analysis (Table 3) provides a panoramic overview of the most

cited works and notes how citations have varied over time. Hence, not only do we uncover

the relative increase/decrease of citations to certain works—a measure of impact—but also

gain an understanding of the conceptual shifts in research in the field. Those articles that

are highly cited across periods are likely to have a more continued influence on the field

and how it has evolved. Articles whose citation counts have decreased demonstrate that

research has moved away from those issues. When examining the patterns, it is worth

noting that the time periods defined are largely arbitrary but needed to set points, or

intervals, for comparison.

For instance, during the periods 1994–1998 and 1999–2003, the most prominent works

were Hite and Owers (1983) Schipper and Smith (1983), and Cusatis et al. (1993), which

explore corporate spin-offs’ environment and shareholders’ wealth. However, there was a

decline after this period and in the last 10 years these works have lost some importance

(assessed by citation frequencies) and the paper by Hite and Owers (1983) left the top 20

most cited in the last period. This signals that research on corporate spin-offs has at least in

part moved away from the effects on stock prices of corporate spin-offs’ announcements.

In fact, in the last period 2009–2013, entrepreneurial and academic spin-offs are repre-

sented by the two top cited papers, and corporate spin-offs had a relative decrease in focus.

Then, during 2004–2008, the works by Roberts (1991), Di Gregorio and Shane (2003),

Krishnaswami and Subramaniam (1999), Vohora et al. (2004), Clarysse et al. (2005)

captured the largest number of citations. These scholars have emphasized the academic

environment, focusing on academic spin-offs gestated in the universities, research centers

and incubators. This focus led to research on high technology firms, offices of knowledge/

technology transfer, and academic entrepreneurship. In the period 2009–2013, the most

cited were Shane and Stuart (2002), Rothaermel et al. (2007), Shane (2004), Klepper and

Sleeper (2005), Cohen and Levinthal (1990), Lockett and Wright (2005), Agarwal et al.

(2004). Aspects such as spin-offs’ genealogy and influence of the social capital in the

gestation and growth of spin-offs also emerge.

Co-citation analysis: intellectual structure

The second procedure consisted of co-citation analyses. Co-citation analyses are based on

identifying joint citations to a pair of works (Small 1973)—interpreted as a measure of

similarity (McCain 1990)—from which we may infer the intellectual ties, or intellectual

proximity that exists between those works (Small 1973; McCain 1990; Tahai and Meyer

1999; Shafique 2013). The assumption is that the more a pair of works is cited together in
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Table 2 Most cited: 1957–2013

References Frequency Overview/topic

n %

Hite and Owers
(1983)

71 8.7 Positive effect on stock prices from corporate spin-offannouncements

Schipper and Smith
(1983)

67 8.3 The effect of spin-off announcements on shareholders’ wealth,
improvements on focus and eliminating negative synergies between
mother and subsidiary

Roberts (1991) 65 8.0 Promoting entrepreneurship in Universities supported in incubators and
venture capital

Di Gregorio and
Shane (2003)

64 7.9 Public policies and spin-offs from universities to generate startups
exploiting intellectual property

Miles and Rosenfeld
(1983)

61 7.5 Estimate the impact of voluntary spin-off announcements on
shareholders’ wealth. Spin-offs have a positive impact on share prices

Vohora et al. (2004) 55 6.8 Development of spin-offs from universities, the barriers to overcome
and the entrepreneurial competences of spinoffs to succeed

Nelson and Winter
(1982)

55 6.8 A core book on the evolutionary theory

Shane and Stuart
(2002)

55 6.8 Role of founders’ resources and social capital on the development of
the new firms in the initial stages of the life cycle

Shane (2004) 54 6.7 Explains the formation of academic spin-offs and their role in
commercializing technologies created at university

Klepper and Sleeper
(2005)

52 6.4 The relation between mother firm and entrepreneurial spin-offs. Spin-
offs exploit the knowledge of the mother firm, using the concept of
heredity

Cohen and
Levinthal (1990)

52 6.4 Knowledge, knowledge diversity inside organizations and firms’ factors
that influence absorptive capacity

Clarysse et al.
(2005)

50 6.2 The strategies, resources and competences for creating spin-outs
supported by incubators

Daley et al. (1997) 49 6.0 Corporate spin-offs create value

Lockett and Wright
(2005)

48 5.9 Antecedents and consequences of knowledge transfer from universities
to private firms by creating new spin-off firms

Agarwal et al.
(2004)

46 5.7 Inheritance, know-how and entrepreneurship by employees that exit a
firm to start their businesses. Knowledge-based view

Saxenian (1994) 43 5.3 Identifies spin-offs in high tech clusters, based on the knowledge
developed and acquired in universities

Barney (1991) 43 5.3 Seminal work on the RBV. Advanced the VRIN conditions that
strategic resources must hold

Siegel et al. (2003) 42 5.2 Offices of technology transfer in universities and the protection of
intellectual property of the universities

ÓShea et al. (2005) 42 5.2 Resources and capabilities of the universities, including institutional
capital, financial, commercial and human for successfully generating
spin-offs

Rothaermel et al.
(2007)

41 5.1 Literature review on academic entrepreneurship, including knowledge
transfer, new firms creation, and innovation networks

Cusatis et al. (1993) 41 5.1 Value created by corporate spin-offs

Roberts and Malone
(1996)

40 4.9 Five models for creating new firms from the knowledge and resources
of universities and research labs

Penrose (1959) 40 4.9 Seminal on the RBV, portrays firms as bundles of heterogeneous
resources dedicated to the production of goods and services.
Highlights the importance of R&D and diversification
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other documents, the more proximate they are (White and McCain 1998) and they are also

proximate to the citing document. Hence, co-citation counts measure the strength of the

relationship between documents. The co-citation analyses involved a structural examina-

tion of the 30 years’ period (1984–2013), that was depicted in a network using the social

networks software Ucinet. In the network analysis, we identify how the works are inter-

twined (the ties and the strength of the ties binding works), but we also identify the more

central works and those that are at the periphery. Co-citation analyses have already been

used to identify the intellectual structure of a field (McCain 1986; Ramos-Rodrı́guez and

Ruı́z-Navarro 2004).

To complement our previous longitudinal analyses we also constructed a network and

PCA for each period. Interpreting the works on each factor, we can identify what have been

the main research streams, theories or perspectives in the field, name and describe each

factor. Moreover, we can graphically depict the data—in this case in a network, using

Ucinet—to identify the most influential citations in each stream (or factor), how they are

related, and their relative positioning (how central or peripheral) in the field. Hence, using

co-citation analysis we reveal the topics, authors, research methods, and so forth, that have

prevailed in the field, and by examining co-citation data in multiple periods we envision

how they may have changed over time (Acedo et al. 2006; Shafique 2013).

It is further worth pointing out that co-citation analyses identify the ties among works in

the sample by examining the references used in each of the 812 articles. This analysis

identifies intellectual proximity among works, such that the more co-cited a given pair of

works, the more proximate they are. Figure 2 is the co-citation network for the period

Fig. 2 Co-citation network of the 40 most cited: 1957–2013
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1957–2013. In Fig. 2 the size of the circle is proportional to the number of co-citations of

the work (a measure of impact), while the thickness of the line binding a pair of works is

proportional to the strength of the tie (number of co-citations of the pair). Hence, thicker

lines tie works (articles or books) more often co-cited.

Examining Fig. 2, three concentrations emerge that correspond broadly to academic

spin-offs (C1), corporate spin-offs (C2) and entrepreneurial spin-offs (C3). Moreover, two

other works appear in isolation but with ties to all three groups: Williamson (1975) on the

Transaction Costs Theory and Barney (1991) on the Resource-Based View. These two

theories seem to influence all three clusters but are identified in isolation. Moreover, the

RBV seems more influential on clusters C3 on entrepreneurial spin-offs and C1 on aca-

demic spin-offs—as revealed by more ties to the works in these clusters, while the TCT has

broad impact on all three clusters.

A brief examination of each cluster is revealing of what they comprise. Cluster C1in-

cludes such works such as Vohora et al. (2004), Di Gregorio and Shane (2003), Shane and

Stuart (2002), Roberts (1991), among others, and these show a concentration on the

environment for academic spin-offs, incubators, research centers and knowledge transfer.

This line of inquiry has followed several paths. For instance, the advantages and disad-

vantages of spin-offs from universities and academic entrepreneurship (Franklin et al.

2001), the role of universities and offices of technology transfer (Wright et al. 2007), the

impact of resources and capabilities of the universities (Lockett and Wright 2005),

including institutional capital, financial, commercial and human, for successfully gener-

ating spin-offs (ÓShea et al. 2005). Chiesa and Piccaluga (2000) looked at the incentives of

universities and research centers to generate spin-offs, and Shane (2004) noted that aca-

demic spin-offs may commercialize university developed technologies. In fact, the

knowledge environment in universities promotes the commercialization of technologies

and the generation of spin-offs, in high tech industries (Zucker et al. 1998). However, other

paths have attempted, for example, to understand the role and importance of incubators in

gestating successful spin-offs (Roberts 1991; Clarysse et al. 2005).

Cluster C2 is more tightly bound, the central works involved are those of Hite and

Owers (1983), Schipper and Smith (1983) and Miles and Rosenfeld (1983). The works in

this group converge on studying the effects of spin-offs on corporate wealth. Much of this

research has focused on the creation of shareholder wealth, as established diversified firms

spin-off business units (Miles and Rosenfeld 1983; Cusatis et al. 1993; Berger and Ofek

1995), looking at such factors as the focus of the firm on its core competences (Jensen

1986; John and Ofek 1995; Daley et al. 1997), negative synergies between mother firm and

spin-offs (Schipper and Smith 1986) and separation of under-performing subunits (Desai

and Jain 1999).

The third cluster, C3, refers to entrepreneurial spin-offs, and seems to be supported in a

learning perspective for competitive advantage. Klepper (2001) examined how spin-offs

explore the founders’ abilities acquired in their former employment, while Klepper and

Sleeper (2005) examine the relation between mother firm and spin-offs, observing how

spin-offs are often set to exploit the knowledge of the mother firm. Similar views are

shared by Saxenian (1994) who identifies spin-offs in high tech clusters. Agarwal et al.

(2004) use a knowledge-based view to explore ideas related to inheritance, know-how and

entrepreneurship by employees that exit a firm to start their businesses. This raises issues

examined by Teece (1986) pertaining to the appropriation of rents from innovation by

innovator firms.

While we are able to use standard statistical techniques to delimit the clusters, or

groupings, we are not able to trace the origins of the clusters. That is, why did these
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clusters emerge and what are the articles that have created shift points? Or, stated dif-

ferently, who initiated the clusters for others to follow? In large part, this is due to a

limitation acknowledged in bibliometric studies. We identify papers with higher citation

counts but are aware that citation counts are influenced by time (older papers tend to be

more cited) but also by other reputation measures (e.g., the reputation of the scholars and

schools, and, more importantly, of the journals—higher impact journals are more cited).

Nonetheless, inquiry into origins of the clusters seems an interesting endeavor for addi-

tional studies.

Themes researched and evolution

To identify the themes researched on spin-offs, we conducted a factor analysis (PCA) on

the co-citation matrixes for 5-years periods. We remind the reader of the arbitrariness of

these periods, but some periods have to be set to identify shifts. In conducting the PCA we

attributed each work to a single factor based on the highest loading, although it is possible

that a work contributes to more than one factor, for example, when it deals with a theory

and a specific context (Ferreira et al. 2014). All factors had eigenvalues greater than 1 and

all loads were higher than 0.6. PCA extracted five factors for the first period 1994–1998,

two factors for 1999–2003 and found a three factor solution for the last two periods:

2004–2008 and 2009–2013. The remaining years, from 1957 to 1993, had too few works to

conduct a reliable factor analysis. Examining the works in each factor, it is possible to

interpret the factor. The factors, or clusters, identified with the PCA were superimposed on

the networks for easier visualization. Finally, we create labels for each grouping based on

the content of the papers included.

Fig. 3 Co-citation network: 1994–1998
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Albeit we identify many shared aspects on the use of the main theoretical perspec-

tives—Transaction Costs Theory, Agency Theory, Resource-Based View and Knowledge-

Based View—there are remarkable differences across the four periods. For instance, in the

initial periods 1994–1998 and 1999–2003, and arguably even before, research was more

concentrated on corporate spin-offs and concerned with shareholders’ wealth. In contrast,

the creation of spin-offs to explore innovations and knowledge transfer opportunities

mainly in the context of academic environments was more pronounced in studies published

between 2004–2008 and 2009–2013. In the following section, we briefly examine each

period.

The first period, 1994–1998, is characterized by a reasonably dispersed network, with

the works by Hite and Owers (1983), Miles and Rosenfeld (1983) and Schipper and Smith

(1983) holding greater centrality. The PCA analysis identified five factors, as shown in

Fig. 3. These factors, or groupings of more salient works, denote the themes most delved

into over the period. In essence, the primary concern over this period seems to have resided

in corporate spin-offs and often in examining both the impact of corporate diversification

and the stock market reaction to divestitures, or refocusing on the core business, through

spin-offs (Hite and Owers 1983; Schipper and Smith 1983).

The period 1999–2003 (Fig. 4) has only two clusters of works that seem to converge on:

(F1) diversification, corporate focus and value creation from spin-offs, and (F2) focusing

largely on the transaction costs involved in partnering to augment competences. In fact, F1

entails works on divestment, reorganization, focus. For instance, Desai and Jain (1999)

looked at firm performance and gains from focus following spin-offs. This group documents

a positive stock market reaction to spin-off announcement (Miles and Rosenfeld 1983; Hite

Fig. 4 Co-citation network: 1999–2003
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and Owers 1983; Schipper and Smith 1983). The second group largely uses joint ventures,

or equity participation in other firms to augment competences and learn, nonetheless

revealing the potential hazards. Observation of the network shows that the clusters are tied

only by Williamson’s (1975) work, also denoting the influence of transaction cost argu-

ments in both groups.

The period 2004–2008 reveals a fragmented network that corresponds to the three

concentrations identified in the PCA (see Fig. 5). One (F1) is related to the value of

corporate diversification (Berger and Ofek 1995; Rajan et al. 2000) and the effects

(shareholder gains) of spin-off announcements that increase corporate focus (Miles and

Rosenfeld 1983; Daley et al. 1997; Krishnaswami and Subramaniam 1999).

The second group of works (F2) delves into academic spin-offs and especially deals

with the critical resources/endowments in academic high-tech spin-offs gestated by uni-

versities, incubators and research centers (Di Gregorio and Shane 2003; Clarysse et al.

2005). This line of research also takes in such studies as Shane and Stuart (2002) on the

crucial endowment that is the founders’ social capital. Cohen and Levinthal (1990)

deliberate on the ability of the firms to recognize the value of new external information,

assimilate it and apply it commercially, as a core innovative capability. Moreover, this

group has links to understanding the incubation strategies in Europe (Clarysse et al. 2005)

and how the academic spin-offs exploit public research. To understand the success of

academic spin-offs it is pertinent to understand the organizational factors (Siegel et al.

2003), policies and structures (Roberts and Malone 1996; Di Gregorio and Shane 2003) in

place, and the organizational endowments that benefit the university spin-offs (Shane and

Stuart 2002; Vohora et al. 2004).

Fig. 5 Co-citation network: 2004–2008
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The final group (F3) comprises only two seminal works on organizational learning

(Nelson and Winter 1982) and firms’ ability to absorb novel knowledge (Cohen and

Levinthal 1990). The network further reveals that F2 and F3 have multiple ties, and also F3

and F1 share multiple ties, but F1 and F2 are very scarcely connected, denoting a rather

separate perspective between studies on corporate spin-offs and academic spin-offs.

During the last period, 2009–2013, the more central works were Shane and Stuart

(2002), Lockett and Wright (2005), Shane (2004), and Di Gregorio and Shane (2003). The

PCA analysis resulted in a four factor solution as shown in Fig. 6. The major emphasis in

this period was on academic spin-offs and, to a much lesser extent, entrepreneurial spin-

offs, but it is the first period where research on corporate spin-offs is less salient. Almost all

articles explore the academic environment, at the universities, research centers or academic

incubators in generating spin-offs and promoting entrepreneurship. For instance, Clarysse

et al. (2005) and Rothaermel et al. (2007) analyzed the influence of the academic envi-

ronment, specifically at universities and incubators in gestating entrepreneurship. In

addition, Di Gregorio and Shane (2003) provided a perspective on why some universities

generate more new spin-off firms to exploit the intellectual property developed. Lockett

et al. (2005), Vohora et al. (2004) and Wright et al. (2006) examined the role of the new

knowledge, and knowledge transfer (see also Siegel et al. 2003; Mustar et al. 2006; ÓShea

et al. 2005), at universities was important for new spin-off firms to germinate. Comple-

mentary perspectives were put forth by Lockett and Wright (2005) and Shane (2004)

delving into the impact of university resources for creating spin-offs and the resource

endowments of the entrepreneurs acquired at universities (Shane and Stuart 2002).

Fig. 6 Co-citation network: 2009–2013
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In greater contrast, a few works on entrepreneurial spin-offs, namely by Klepper and

Sleeper (2005) that looked at the influence of the mother firm in generating spin-offs, and

Agarwal et al. (2004) that, in a knowledge based study approach, inquired into inheritance,

know-how and entrepreneurship, thus set the basis for the impact of genealogical aspects

that have permeated some research.

Discussion and final remarks

In this study we sought to organize and classify the extant research on spin-offs. To this

end, we have conducted a bibliometric study of the business/management research dealing

with spin-offs. On a sample of 812 articles published in journals classified in the ISI Web of

Knowledge, over the period from 1957 to 2013, we applied standard citation and co-

citation bibliometric techniques. We have identified the works that have had greater impact

on the field and their conceptual approaches. A set of longitudinal analyses, using co-

citation data treated with both PCA and networks, further provided a rear view perspective

on the knowledge base of the field and its evolution.

Research on spin-off firms has generated substantial interest in academia for a number

of possible reasons. For public policy makers, there is an interest in economic renewal,

growth and employment. For universities, spin-offs are a vehicle for the productive and

commercial exploitation of the innovations generated and a possible source of revenue.

This is because firms, spin-offs, or corporate spin-offs are seen as a means to streamline

operations buffering the core business from the hazards of unrelated businesses. Finally,

for entrepreneurs they represent independence and self-fulfillment, by establishing their

own businesses using the knowledge acquired or to exploit the opportunities identified. The

meanings of spin-offs are thus quite diverse, which was well captured in our study of the

different settings where the construct was identified.

In scrutinizing spin-off research it is salient to demonstrate how it aggregates around the

three main areas: corporate, academic and entrepreneurial. These three areas have rather

profound differences. For instance, performance, or stock market performance, and

shareholders’ wealth were determining factors on research in corporate spin-offs. Inno-

vation and knowledge, the resource endowments brought by the parent firm to the spin-off

firms, technology, R&D, are far more crucial in both academic and entrepreneurial spin-

offs. Moreover, the longitudinal analyses revealed a gradual shift first from corporate spin-

offs to academic spin-offs and more recently to entrepreneurial spin-offs. This gradual

evolution suggests scholars have moved beyond issues pertaining to the structure of the

firm, often with a financial approach, following a common trend of other areas of man-

agement research (e.g., Ramos-Rodrı́guez and Ruı́z-Navarro 2004) to issues related to the

creation and dissemination of knowledge and innovation (in academic spin-offs). This shift

was accompanied by a change in the theoretical foundations. For example, looking at spin-

offs with innovation/knowledge or entrepreneurial lenses has made more use of the

Resource-Based View and of the evolutionary perspective supported in the work of Nelson

and Winter (1982).

Nonetheless, albeit we have identified a more recent increasing emphasis on entrepre-

neurial spin-offs, to some surprise these entrepreneurial spin-offs—described as the situ-

ation when an employee exits his/her current employer to start his/her own business,

regardless of the underlying motivations—have been much less studied. The growth in this

stream may also be evidence that entrepreneurship has been gaining a stronger foothold in
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management schools, with more scholars, journals and degrees offered. Notwithstanding,

despite the progress in entrepreneurship studies (see, for instance, Teixeira 2011),

entrepreneurship scholars may delve into this type of spin-off to further extend the extant

knowledge using alternative theoretical approaches. In fact, it is likely that the phenomena

studied when scrutinizing corporate and academic spin-offs are relevant in an entrepre-

neurial perspective.

An interesting result when observing the entire period (see Fig. 2) is that two core

management theories—the Transaction Costs Theory and the Resource-Based View (and its

Knowledge-Based view variant)—seem to hold ties to all three streams of thought on spin-

offs. That means a focus on both exploring and exploiting the resource base, but it is also

influenced by a focus on knowledge. The Resource- and Knowledge-based views reinforce

the importance of tangible and intangible resources to attain a competitive advantage. This

is especially relevant for new spin-offs whereby the environment in universities and

research centers may provide those resources (Roberts 1991; Di Gregorio and Shane 2003;

Vohora et al. 2004; Clarysse et al. 2005; ÓShea et al. 2005). However, it is also important

for entrepreneurial spin-offs, especially those based on high technology and innovations.

Transaction costs prevailed in the initial periods and were often tied to the impact of

spin-off announcements, shareholder wealth and divestments (Williamson 1975; Hite and

Owers 1983; Schipper and Smith 1983)—that is, to corporate spin-offs and the impact of

value creation, usually in respect to market capitalization. To a considerably less extent,

spin-off research has also brought in Agency theory. Agency theory portrays the conflicts

of interest between owners/shareholders and managers/employees, and discusses the

mechanisms to guarantee the alignment of managers’ behaviors with shareholders’ inter-

ests (Miles and Rosenfeld 1983; Jensen 1986).

The longitudinal analyses also reveal changes in the theoretical foundations over the

period. To some extent those changes occur because of the relative shift in focus from

corporate to entrepreneurial spin-offs, as explained. Thus, while agency theory, concerns

over shareholders’ wealth, corporate diversification and stock market reactions to divestitures

dominated research endeavors in examining corporate spin-offs, a more management per-

spective focused on innovation, knowledge transfer and the exploitation of opportunities gain

salience when studying academic and entrepreneurial spin-offs. Interestingly researchers

started using transaction costs theory to further explore even corporate spin-offs and grad-

ually moved to examine the impact on firm performance. This trend was rich in exploring

phenomena such as the gains from focusing on the competences, the value creation following

spin-offs and the learning that may emerge from shared ownership structures.

It is by the mid 2000s that research on spin-offs more clearly fragments in the three

streams—corporate, academic and entrepreneurial—and that the theoretical foundations

consolidate in how they are used by each stream. We then observe a wealth of studies

much more targeting at innovation, knowledge and learning, but also targeting aspects

more often dealt with by entrepreneurship scholars such as the founders’ networks, social

capital and the new firms’ resource endowments. Nonetheless, there is also some con-

vergence between academic and entrepreneurial spin-offs research as the literature on

research parks, incubators and more recently on the entrepreneurial ecosystems emerges.

Limitations and further research

This study has some limitations—first, the limitations pertaining to the method itself.

Bibliometric techniques are useful for dealing quantitatively with large datasets but less

useful to delve into the content of the source documents. Hence, using bibliometric
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techniques we are unaware of the motivations governing citations and co-citations; and

scientific papers may be cited with different purposes, such as to complement an argument,

use a theory, contrast findings, or criticize. Thus, our analysis does not exclude, but rather

complements, the need for a through literature review. This limitation may be easily

overcome using content analysis software.

Another limitation pertains to the set of keywords used to search the articles. Our

criteria were rather strict and by searching the title, abstract and author-supplied key-

words we sought to capture those articles that actually deal with spin-offs and not those

that only somehow address the phenomenon. Hence, we believe we capture the most

relevant works but our results are not exhaustive. Finally, it is worth noting that an

alternative method to uncover the main research themes entails a content analysis; which

could lead to rather biased examinations, and is rather unviable when dealing with such a

large sample. Another alternative procedure was presented by Ferreira et al. (2014) that

coded the author-supplied keywords into major themes, but each work may fall into

multiple themes and the themes combine both theory and phenomena, rendering the

analysis complex.

We have used articles published in journals classified in ISI Web of Knowledge.

However, other journals outside this database—that do not have an impact factor—or

that are not classified in business/management may also publish studies on spin-offs.

Nonetheless, even considering that our sample is not exhaustive, the 234 journals

included in our sample already comprise the most reputable journals and are thus more

likely to drive the evolution of the field. Moreover, we have used only published articles,

but bibliometric studies may use other source documents such as books, conference

papers, reports and so forth. While it is possible that additional details could be captured,

it is not clear whether those documents comprise different approaches to the study of

spin-offs.

It is likely that entrepreneurial spin-offs are the least studied in contrast to corporate and

university spin-offs. This stream of research has been led by scholars such as Klepper,

Agarwal, Freeman and others, but the number of studies on entrepreneurial spin-offs is

substantially smaller than that on either corporate or academic spin-offs, as demonstrated

by our analysis. However, for public policy and the promotion of economic activity, a

sound understanding of entrepreneurial spin-offs is desirable. To complement existing

studies it may be interesting to inquire how the entrepreneurs’ intangible resources (e.g.,

social capital) may influence the success of the new spin-offs. Another line of research may

be to examine the relation between the spin-offs and the parent firms—that is, whether

entrepreneurial spin-offs compete or complement the parent firm, the benefits from the

resource pool of the mother, the ties binding spin-offs and parent firms, and so forth.

Indeed, this line of inquiry is likely to be valuable for both entrepreneurship and regional

development researchers.

Research on spin-offs still has many avenues to pursue, perhaps more notably in

entrepreneurial dynamics and incorporating a stronger theoretical foundation that goes

beyond casuistic observations of the phenomenon. In particular, empirical research may be

especially fruitful to bring some closure to inconsistent findings on the performance

effects, but also may be valuable in such facets as clearly scrutinizing the resource

endowments that spin-offs absorb from their parent firms or originating organization. The

role of the institutions warrants attention besides the stock market effect in corporate spin-

offs in promoting and sustaining the spin-offs, and may probably require further study into

the legal and cultural environment.
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