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Heterogeneous research
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Facultad de Administraci�on de Empresas, Universidad Externado de Colombia,
Bogot�a, Colombia, and

José Luis Villaveces
Universidad de los Andes, Bogot�a, Colombia

Abstract

Purpose – The purpose of this paper is to empirically evaluate the effect of heterogeneity in
inter-organizational collaboration networks on international high-quality scientific performance of
the most reputed business management schools in Latin America according to AméricaEconomı́a
ranking.
Design/methodology/approach – Starting from the debate between advantages and disadvantages
of heterogeneity in scientific performance framed in the debate between organizational population
ecology and organizational institutionalism theories, this research explores the relationship between
heterogeneity, reputation and the most important features for doing research. Using a binomial
negative regression, the paper evaluates the partial effect of those variables in the count of scientific
production.
Findings – There is an isomorphical tendency from the most reputed schools to establish
heterogeneous networks, showing empirical evidence to normative proposals from Latin America,
specially formulated in the light of Sabato triangle. Also there are differentiations between schools in
aspects like human capital, double-degree agreements, and schools’ trajectories.
Research limitations/implications – It is necessary to choose a wider sample of schools and to
include Latin American journals. The study of diversity (between researchers) and its relationship
with heterogeneity (between organizations) is also needed.
Practical implications – The research shows that elite business management schools in Latin
America that present better performance also present high levels of heterogeneity in their inter-
organizational collaboration. Therefore, the promotion of heterogeneity could enhance scientific
performance and improve techno-economical networks.
Social implications – This research hopes to aim the research policy design to be able to
steer and promote heterogeneity that could improve the relationship between producers and users of
knowledge.
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Originality/value – The relationships between reputation, heterogeneity, and scientific performance
in administration in Latin America had not been addressed empirically. The worth of this research
is the empirical confirmation to the advantages of heterogeneity, rather than intellectual capital
features of schools, in research collaboration that contribute to the debate about heterogeneity and
performance.
Keywords Latin America, Reputation, Heterogeneity, Business management schools,
Research collaboration networks, Scientific performance
Paper type Research paper

Prop�osito – Evaluar empı́ricamente el efecto de la heterogeneidad de las redes de colaboraci�on
interorganizacionales en el desempeño cientı́fico de alta calidad internacional en las escuelas
de administraci�on y negocios m�as reputadas en América Latina de acuerdo con el escalaf�on de
AméricaEconomı́a.
Metodologı́a – Con base en el debate que concierne a las ventajas y desventajas de la heterogeneidad en el
desempeño cientı́fico enmarcado dentro del debate entre las teorı́as de la ecologı́a de poblaciones y el
institucionalismo organizacional, esta investigaci�on explora la relaci�on entre la heterogeneidad, la reputaci�on
y las caracterı́sticas m�as importantes que pertenecen a la investigaci�on. Usando la regresi�on binomial
negativa, el artı́culo evalúa los efectos parciales de las variables en el conteo de la producci�on cientı́fica.
Resultados – Hay una tendencia isom�orfica de las escuelas m�as reputadas por establecer redes
heterogéneas, mostrando evidencia empı́rica para las propuestas normativas de América Latina,
especialmente formuladas a la luz del tri�angulo de Sabato. También hay diferencias entre las escuelas
en términos del capital humano, los convenios de doble titulaci�on, y la trayectoria de las escuelas.
Limitaciones de la investigaci�on – Es necesario escoger una muestra m�as amplia de escuela e
incluir a las revistas de América Latina. El estudio de la diversidad (entre investigadores) y su relaci�on
con la heterogeneidad (entre organizaciones) también es requerida.
Implicaciones – La investigaci�on muestra que las escuelas de administraci�on en América Latina que
presentan mejor desempeño también presentan altos niveles de heterogeneidad en su colaboraci�on
interorganizacional. Por lo tanto, la promoci�on de la heterogeneidad podrı́a añadir al desempeño
cientı́fico y mejorar las redes tecno-econ�omicas.
Implicaciones sociales – Esta investigaci�on espera impulsar el diseño de polı́ticas de investigaci�on
y a su vez promover la heterogeneidad que pueda mejorar la relaci�on entre los productores y usuarios
de conocimiento.
Originalidad/valor – La relaci�on entre reputaci�on, heterogeneidad y desempeño cientı́fico en
administraci�on en América Latina no ha sido abordada empı́ricamente. El valor de esta investigaci�on
es la confirmaci�on empı́rica de las ventajas de la heterogeneidad, en vez de otras caracterı́sticas de las
escuelas, en la colaboraci�on cientı́fica que contribuye al debate sobre heterogeneidad y desempeño.

Keywords palabras clave: Heterogeneidad, reputaci�on, desempeño cientı́fico,
redes de colaboraci�on cientı́fica, América Latina, Escuelas de administraci�on y negocios.

Introduction
It is a well-established fact that business management schools are pressured to build
relationships with other types of organizations such as corporations, not-for-profit,
civil, and governmental entities (Whitley, 1984b, 1989, 1995, 2000, 2008). Following
Blau (1977), heterogeneity is understood as the degree to which different types
of organizations relate to each other (Powell et al., 1996, 2005), and it tends to be
considered as a determinant for improving research collaboration and scientific
performance. However, recent research suggests that the relationship between
heterogeneity and performance is not clear (Gulbrandsen et al., 2011).

Heterogeneity has been found to be an important feature of research performance in
nanotechnology (Heinze and Kuhlmann, 2008; Jansen et al., 2010; Pérez and Vinck, 2009),
biotechnology, both in developed (Powell et al., 1996, 2005) and developing countries
(Orozco et al., 2007, 2011; Schuler and Orozco, 2007), and in the field of management
research (Adler et al., 2004; Campbell and Güttel, 2005; Klitkou and Kaloudis, 2007).
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However, other empirical evidence does not allow the generalization that heterogeneity
always has a positive relationship with performance. There are studies developed in
the literature of transaction costs theory that show coordination problems in research
between different types of organizations (Arranz and Fdez de Arroyabe, 2007; Belkhodja
and Landry, 2007; Landry and Amara, 1998). For instance, university, industry and state
relationships can increase communication and coordination problems in research projects
(Heimeriks et al., 2003; Langford et al., 2006) even in the field of management studies
(Mitev and Venters, 2009). At the same time, it is known that scientific performance
decreases when more organizations (Cummings and Kiesler, 2005, 2007) and regions
(Tan et al., 2005; Walsh and Maloney, 2007) engage in research collaboration due to the
increase of understanding and governance issues.

Additionally, other literature shows that collaboration between different actors does
not increase scientometric performance (Lee and Bozeman, 2005; Duque et al., 2005),
including co-authorship studies in management and economics (Avkiran, 1997; Krichel
and Bakkalbasi, 2006; Ramos et al., 2007; Sutter and Kocher, 2004).

Research on business and management applies knowledge developed in and for
organizations (D�avila, 1989; Van de Ven, 2007; Whitley, 1984a, 1995, 2000), and is thought
to be the cornerstone of the connection between education and inter-organizational
relationships (Whitley, 1984b, 1995, 2000, 2008). However, there is considerably less
knowledge regarding the productivity outcomes associated when business and
management colleges engage more in heterogeneous research networks.

Business and management research
Literature in America and Europe has shown that business and management
schools have steered the development of research among different organizations with
achievements in their educational activities, earning themselves a positive reputation
(Durand and Dameron, 2008; Lorange, 2002; Porter and McKibbin, 1988; Starkey and
Madan, 2001; Van de Ven, 2007; Whitley, 1995, 2000).

However, researchers in US and European schools, guided and pressured by
institutional policies and research evaluation systems, are encouraged to produce
knowledge that leads to increasing the number of scientific papers, regardless of the
priorities of their social surroundings (Wilson and Thomas, 2012). Researchers prefer
to establish their reputation in their academic community instead of engaging in
concrete and practical applications that managers and organizations seek out (Durand
and Dameron, 2008; Knights and Willmott, 1997; Mintzberg, 2004; Thomas and Wilson,
2011; Whitley, 2008).

Despite the recent increase of research collaboration in management and business
(Acedo et al., 2006; Cardoza and Fornés, 2011; Larivière et al., 2006; Podsakoff et al., 2008;
Ronda-Pupo and Guerras-Martı́n, 2010), studies in the field show that collaboration
between academics and practitioners is problematic (Amabile et al., 2001). This
highlights the need for institutional efforts that can govern the differences between
objectives and interests (Rynes and Bartunek, 2001). For instance, Montaño (2001, p. 26)
presents the difficulties in gaining access to organizational information in Mexico and the
problems related to creating heterogeneous networks for research. Meanwhile, Calder�on
et al. (2010, p. 82) found that some schools in Colombia do not focus on their
organizational environment, as they would have to sacrifice theoretical reflection in favor
of instrumental application. Furthermore, Gantman (2002) describes the disconnection
between knowledge production and its use in Argentina, and finally, Gazda and Quandt
(2010) found that in Brazil there is no inter-organizational collaboration trend.
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In Latin American business and management schools, the administration is
concerned with improving education (Varela, 2009), research (Daniels, 2000), and the
use of both to enhance local organizational and economic development (D�avila, 1989;
D�avila and G�omez, 1994; De la Torre, 1999). Researchers have also proposed to increase the
integration of business and management schools with other types of organizations – that
are their subject of study – to increase their impact on society (Blanc, 2008; D�avila, 1989;
G�omez and Pérez, 1986; Ibarra-Colado, 2006).

In Latin America, the institutional mechanisms to develop techno-economic
networks that involve research products with new results in social practices are still
emerging (Villaveces, 2005). It is also known that consolidated networks between
knowledge producers and users is led by an elite group able to foster cultural patterns
that steer the behavior of groups involved in the collective construction of new
knowledge. According to Villaveces (2005), the development of systemic techno-
economical networks in which the State, society and markets can act collectively, is less
hierarchical when institutions allow the creation of scientific products with social
relevance. This happens in complex processes of knowledge transfer and linking
networks (Orozco and Chavarro, 2006, 2011; Orozco et al., 2011; Pérez and Vinck, 2009).

While Latin American schools tend to imitate the Anglo-Saxon model (Álvarez
et al., 1997; G�omez and Pérez, 1986; G�omez, 1999; Rodrı́guez, 1997; Rivera-Camino and
Mejia, 2006), there are reasons to expect them to try to differentiate themselves through
the generation of their own functioning according to the cultural dynamics of the
region (D�avila, 1991; D�avila and G�omez, 1994; Ibarra-Colado, 2006, 2007), including
the type of networks in inter-organizational research collaboration.

Differentiation or isomorphism
Whitley (2000) proposes that the institutional and organizational dynamics of scientific
production in management is different in Anglo-Saxon and other countries. Scientific
elites define their own forms and instances of reputation and may rely on imitation
or differentiation as mechanisms to improve their research capacity.

The population ecology of organization literature states that organizations tend
to differentiate because traditional forms are no longer appropriate to succeed in the
changing environment and the increase of competition (Hannan and Freeman, 1977, 1986).
Ecologists understand that the environment selects the organizations that are able to
survive. Therefore new organizations, including different network arrangements, tend to
differentiate from existing ones when it comes to competing in this changing environment
(Aldrich, 1999; Hannan and Carroll, 1995; Hannan and Freeman, 1986).

The institutional theory of organizations, however, understands that the institutional
environment provides order and stability to social actions, inducing organizations to
imitate the characteristics of those who have gained legitimacy (DiMaggio and Powell,
1983, 1991). This theory shows how isomorphic pressures by law, norms and cognitions
guided the collective rationality to imitate the structural characteristics of the inter-
organizational networks in their organizational field (DiMaggio and Powell, 1983; Phillips
et al., 2000; Powell et al., 1996; Scott, 1995).

In Latin America, it is common to find an appropriation of the knowledge produced
in the North (Fern�andez and Gantman, 2011; Ibarra-Colado, 2007; Mayor, 1990).
For example, in Colombia the introduction of knowledge can be traced back to the
pioneering contributions of Colombian intellectuals such as Florentino Gonz�alez in
1839 (Guerrero, 1997) and Alejandro L�opez in 1928 (Mayor, 2001). This regional trend
has been marked by an epistemic colonialism of European and North American

118

ARLA
28,1

D
ow

nl
oa

de
d 

by
 T

A
SH

K
E

N
T

 U
N

IV
E

R
SI

T
Y

 O
F 

IN
FO

R
M

A
T

IO
N

 T
E

C
H

N
O

L
O

G
IE

S 
A

t 2
3:

19
 1

3 
N

ov
em

be
r 

20
16

 (
PT

)



knowledge in management (D�avila, 1997; Ibarra-Colado, 2006) that resides in the
organizational isomorphism of Latin American schools (Álvarez et al., 1997), including
the tendency to publish in high-quality international journals.

Some of these Latin American schools have advanced in the virtuous cycle that goes
from research to teaching, particularly in the framework of MBA programs aimed at
scoring high in world rankings (Blanc, 2008) and encouraged by science and technology
policies (Malaver, 2006). As a result, we see an increasing network of research
collaboration to improve international scientific performance. However, the structural
characteristics of inter-organizational networks developed to produce high-quality
research and publications have not yet been addressed.

In Latin America, science and technology policy has promoted heterogeneity
through the interaction between academy, industry and the State (Albornoz, 2009;
Arocena and Sutz, 2001; Dagnino and Velho, 1998; Sutz, 2000; Vessuri, 1994; Villaveces,
2006), based on the idea of the Sabato triangle (Sabato, 1975). Also, some Latin
American authors have stressed the importance of heterogeneity in undertaking relevant
research in administrative sciences (D�avila, 1980, 1989; Gantman, 2002; Ibarra-Colado,
2006, 2007; Montaño, 2001; Rodrı́guez-Mena, 1977; Wahrlich, 1978). Accreditations and
rankings – an obsession for deans in business management schools (Harmon, 2006;
Thomas and Wilson, 2011; Wilson and Thomas, 2012) – promote the establishment of
networks with different kinds of stakeholders and the production of high-quality
international scientific papers (Durand and Dameron, 2008; Wedlin, 2006).

Latin American business and management schools seek reputation through public
funding, rankings and accreditations. Reputation refers to the recognition of a social
actor for its past performance, which confers credit and trust in its future performance
(Deephouse and Suchman, 2008). One of the most important features of reputation for a
business school, as a way to achieve legitimacy, is international scientific production
and inter-organizational networking.

The Mertonian sociology of science states that reputation, gained by scientific
production, improves the possibility of participating in networks, attract resources,
and it increases the capacity to produce more science (Merton, 1968; Orozco and
Chavarro, 2010). The Matthew effect in science explains the relationship between
reputation and social relations to improve research and results (Katz, 1999; Orozco and
Chavarro, 2010; Van Raan, 2006) including management and business (Hunt and Blair,
1987; Podsakoff et al., 2008).

Publications from Latin American countries in journals indexed as management
and business[1] in the Social Science Citation Index of Web of Science between 2001
and 2011 showed an exponential increase since 2006. Out of 805 research articles, 660
(78 percent) appeared between 2006 and 2011.

While there are several explanations in the literature to interpret this phenomenon
(Podsakoff et al., 2008), including research collaboration with universities located in the North
(Guimar~aes et al., 2009; Koljatic and Silva, 2001), doctoral training (Contreras et al., 2006;
Gantman, 2008), and the increase of funding (Contreras et al., 2006; Malaver, 2006), whether
heterogeneity in research collaboration networks is related with Latin American schools’
capacity to achieve a better international scientific performance has not yet been studied.

It is a well-known fact in inter-organizational network theory that reputation
is a symbolic capital that attracts collaborators to develop networks and improve
performance (Provan et al., 2007). Also, it is important for business and management
schools to rely on human capital, titling conventions, and experience to undertake
quality research (Durand and Dameron, 2008; Lorange, 2002; Podsakoff et al., 2008).
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This paper empirically explores the relationship between scientometric
performance, the reputation and the heterogeneity of inter-organizational research
networks in business and management schools in Latin America in the light of
Whitley’s (2000) proposal of isomorphism in management and business research and
the role of elites in the development of techno-economic networks in Latin America
(Villaveces, 2005).

The research question for this study is:

RQ1. Is the international research production of business and management schools
influenced by heterogeneity?

Methodology
This research uses data from 55 business and management schools ranked by
AméricaEconomı́a between 2006 and 2011. The information taken from
AméricaEconomı́a was used as a filter to identify the elite business and management
schools in the region (Blanc, 2008; Gantman, 2008, 2012). For each school, articles
published in journals indexed in the Social Science Citation Index in management and
business between 2006 and 2011[2] were obtained, and these data were matched with the
Journal Citation Reports – JCR 2006.

Despite the advancement of editorial management in Latin American management
journals (Malaver, 2006; Ruiz-Torres et al., 2012), none of the regional journals matched
with JCR 2006. Also, citations and journal impact factors are not used here as in other
scientometric studies (Orozco et al., 2007) because the values of these indicators for the
sample are too low and useless to make comparisons with other scientometric studies
in the field of management, like those by Podsakoff et al. (2005, 2008).

In order to obtain the organizations that constitute the inter-organizational network
of each school, the following procedure was realized: first, for each paper the institutional
affiliation of each and every author was recorded. Second, the organizations appearing in
the introduction, methodology and acknowledgements were registered. This gave a list
of all organizations involved in the research and includes more organizations than
traditional scientometric studies that only use the field C1 for authors’ addresses, to assure
compliance with the notion of organizational field or organizational population used in
the theory presented above (DiMaggio and Powell, 1983; Hannan and Carroll, 1995).

Variables
Dependent. Articles (A): the number of research articles published between 2006
and 2011 by Latin American business and management schools in journals indexed in
the fields of management or business in the Journal Citation Reports 2006.

Independent. Reputation (R): the average school rank in AméricaEconomı́a’s
ranking between 2006 and 2011 ordered in inverted form to be congruent with the
statistical logics. Because two or more schools present the same average, a factor
analysis was performed using accreditations and professors with doctorates.

Heterogeneity (H): the result of Blau (1977, p. 9) index given by: 1�
P

pk
2, where pk is

the ratio of the number of organizations in the kth category of all organizations in the
network. This paper uses ten categories: 1¼Latin American business and management
schools; 2¼Latin American school or universities; 3¼ non-Latin American universities
or schools; 4¼Latin American enterprises; 5¼ non-Latin American enterprises;
6¼Latin American NPO; 7¼ non-Latin American NPO; 8¼Latin American public
agencies; 9¼ non-Latin American public agencies; 10¼multilateral organizations.
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Each school has n articles and each article has a heterogeneity measure
given by the Blau index. The heterogeneity measure for each school was obtained
using the weighted average with the number of organizations, in the same way that
Kao and Pao (2008) did in their work about scientific production in management
in Taiwan.

Control variables. The intellectual capital management in universities has been
increasing in recent years, improving the creation of human, organizational and
relational capital (Leitner, 2004; Bucheli et al., 2008; S�anchez and Castrillo, 2009).
Business and management schools have features in the frame of intellectual capital
that could improve scientific production in the international realm. For human
capital full-time professors (FTP) and professors with doctoral degrees (DP) are good
indicators. For relational capital, the number of double-degree agreements (DA) is an
important resource. For organizational capital, the school age (SA) is a good proxy for
the gained capacity. Except for the foundation year that was obtained from the schools’
web sites, the information was given by AméricaEconomı́a.

Method
The dependent variable is a count variable with 24 of 55 cases at zero and it does not
have a normal distribution. The literature recommends the use of regressions for
Poisson or binomial negative distributions for this type of variable instead of OLS
regressions, even if the variable is log-transformed (Grimm, 1970; Lawless, 1987; Land
et al., 1996)[3]. When the variance of the dependent variable is greater than the mean, it
is better to use a negative binomial regression model (Cameron and Trivedi, 1998)[4].
In fact, this tool is common in the statistical treatment of scientific publications
counts (Grimm, 1970; Manjarrés, 2009) including similar studies developed for Latin
American business and management schools publications (Gantman, 2008). The
present paper compares two models, the first using control variables and the second
including heterogeneity and reputation to evaluate their contribution.

The general regression model is:

LogY ðAÞ ¼ b0 þ b1H þ b2R þ b3FTP þ b4DP þ b5DAþ b6SA

Results
The 55 schools studied produced 262 research articles among which only 19 were
published in partnership between two or more Latin American schools, showing a high
disconnection in research collaboration between the schools in the region.

The descriptive statistics in Table I show that, on average, each school published
4.73 articles between 2006 and 2011. This indicates that a school produces less than
one article per year. This is a worrying result considering that a renowned author from
the USA produces on average three articles biannually, which are published in the best
international management journals (Rynes, 2006, p. 1098).

The schools in the sample have an average degree of heterogeneity and exhibit high
dispersion according to the standard deviations. The schools present an average of 32
FTP and 24 PhDs, showing that there is human capital available to do research.
Finally, the schools present on average one double DA and most of them were
established around 1970, described in other studies as a boom decade (D�avila, 1991;
G�omez and Pérez, 1986).

The results of the binomial negative regression for two models are presented in
Table II. The first model shows the partial effect of control variables. The only
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significant variable is the double DA, indicating that this feature represents a chance
of improving the scientific production.

Model 2 shows that reputation and heterogeneity variables have a significant
effect on the explanation of scientific performance. However, the model shows
heteroscedasticity due to the non-constant variance and distribution of residuals.
To assess the validity of the results, robust estimation and bootstrapping sample was
performed and presented in Table II as a Model 2 validation. The independent variable
estimator (b) should be interpreted in this way. The incidence rate ratio obtained by eb

gives the value that affects the dependent variable. In Model 2, when all the variables
are constant, the incidence rate ratio¼ e3.5¼ 33 meaning that, maintaining the scale of
heterogeneity that varies between 0 and 1, an increase of 0.1 units of heterogeneity,
increases the average number of articles per school by a factor of 3.3. Using the
elasticity of average marginal effects the results show that a 1 percent increase in H is
associated with 1.4 percent of the increase in published articles. The normality test for
residuals is presented in the Appendix.

The first issue is the discussion of results in Model 1 that presents the control
variables. If legitimacy is due to the intellectual capital, the results should show that
those characteristics are pursued isomorphically by schools to achieve better scientific
performance. For instance, Lorange (2002) and Durand and Dameron (2008) consider
that business and management schools in Europe, regardless of their trajectory, their
double DA, and human capital, develop different strategies to achieve reputation,
scientific production and relations with their stakeholders, as proposed by Whitley
(2000)[5]. These descriptions are congruent with the population ecology of organizational
theory that proposes that organizations tend to achieve different features to survive in a
selective environment.

n Min. Max. Mean Variance

A 55 0 33 4.73 7.45
R 55 1 55 28.01 16.04
H 55 0 0.98 0.42 0.38
FTP 54 0 95 32.20 21.01
DP 54 0 90 23.89 20.21
DA 54 0 6 1.07 1.47
SA 55 1,924 2,000 1,973.73 17.17

Notes: The first column presents the number of valid observations for each variable. The second and
third columns show the minimum and maximum value of each variable. The fourth column presents
the mean and the fifth column the variance. The sample covers the management and business schools
ranked by AméricaEconomı́a between 2006 and 2011. A is the count of research articles published by
the schools included in the sample in journals of management and business indexed by SCCI. R
(reputation) is the average school rank in AméricaEconomı́a’s ranking between 2006 and 2011 ordered
in inverted form. H (heterogeneity) is the result of Blau index given by: 1�

P
pk2, where pk is the ratio

of the number of organizations in the kth category of all organizations in the network. This paper uses
ten categories: 1¼Latin American management and business schools; 2¼Latin American school or
universities 3¼ non-Latin American universities or schools; 4¼Latin American enterprises; 5¼ non-
Latin American enterprises; 6¼ Latin American NPO; 7¼ non-Latin American NPO; 8¼Latin
American public agencies; 9¼ non-Latin American public agencies; 10¼multilateral organizations.
FTP is the number of full time professors. DP is the number of professors with doctoral degree. DA is
the count of double-degree agreement, obtained from AméricaEconomı́a, and SA is the school age
obtained in school’s web sites

Table I.
Descriptive statistics
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According to Table II, older schools present less scientific production. As population
ecology states, it is possible that organizational inertia explains why some schools
created to teach remain static in their mission despite institutional pressures.

Moreover, double DA seem to be important. However, they do not guarantee
scientific productivity, as Durand and Dameron (2008) describe. Although these
agreements have influenced the scientific production and the creation of reputation in
the context of Latin American MBAs (Blanc, 2008), their effect, as shown by the results,
open an interesting debate. Model 1 shows the importance of this variable and in Model
2 validation this variable performed better than reputation. However, Model 2 replaces
their explanatory power in the covariation of reputation and heterogeneity. It is
necessary to do more research on the relationship between double DA and scientific
performance, and the meaning of these relationships for Latin American schools.

Gantman (2008) evaluates the scientific production of Latin American schools using
AméricaEconomı́a 2004. His results, obtained by negative binomial regression, showed
that FTP and professors with DP do not have a significant influence on the number of
ISI papers. The results shown in Table II are congruent with this finding and they
suggest that employing more PhDs in business management schools does not mean
more international scientific production. Therefore, business and management schools
may be developing different strategies in terms of human capital, as predicted by
population ecology and Whitley (2000) when analyzing isomorphism in non-Anglo-Saxon
countries.

Furthermore, the results indicate that Latin American business and management
schools with better reputations and a higher level of heterogeneity exhibit better scientific
performance. In these variables, the schools show isomorphism, as organizational
institutionalism theory states. Schools could be pressured by rankings, accreditations
and public policy to pursue heterogeneity to increase scientific productivity.

The relationship between reputation and scientific production is cyclical (Bourdieu,
2003; Merton, 1968). Schools that produce high-quality science generate reputation,
which is used to produce more and better results in terms of productivity and
networking. Calder�on et al. (2010) found that in the Colombian case, inter-organizational
interactions for research in management and business are difficult. Similar conclusions
could be inferred in Montaño (2001) in the Mexican case, Gantman (2002) in Argentina,
Gazda and Quandt (2010) in Brazil, and Contreras et al. (2006) in Chile. The results shown
in Table II give empirical support to the importance of heterogeneity for élite schools in
the production of international high-quality research and shed light on the importance
of managing heterogeneous research networks and creating a culture of inter-
organizational relationships.

Conclusions
This paper reviews the field of research in management and business and discuses
it in the light of research collaboration literature and two main theoretical approaches
in organizational theory the heterogeneous networks. The results show that Latin
American élite schools tend to mobilize techno-economical networks in which
heterogeneity is the principal engine to achieve scientific high-quality production in the
international management and business field.

The relevant contribution of this research is that heterogeneity is presented
as a determinant to achieve better scientific production in Latin American business
and management schools, and constitutes a feature pursued by most schools in the
region to gain legitimacy in reputation and scientific performance.
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This research constitutes an empirical evidence for assertions that policy for science
and technology in Latin America, based on the Sabato triangle (Villaveces, 2005),
promotes heterogeneity in management and business research to enhance scientific
production (Calder�on et al., 2010; D�avila, 1989; D�avila and Malaver, 2004; Guarido,
2008; Guarido et al., 2009; Malaver, 2006).

This paper opens the debate to discuss Whitley’s assertion that: “Distinct national
and international English language intellectual communities exist and compete with
each other as a separate collective phenomena, rather than being isomorphic” (Whitley,
2000, p. xxxvii). The sample does not include regional journals; however, it represents
an important advancement for the Latin American scientific community (Ruiz-Torres
et al., 2012; Chavarro, 2013). Thus, more research on the production in journals indexed
by Scielo and Latindex is needed (Chavarro, 2013) to further evaluate Whitley’s
statement.

One of the major challenges for research management is to take advantage of
institutional mechanisms to strengthen the diversity of their networks, particularly
between researchers and practitioners. Also is important the development of
interdisciplinary research, as Chavarro et al. (2014) found. This is a research topic that
this paper hopes to encourage. It could be expected that diversity among people affects
the creation of heterogeneous networks, but it is necessary to evaluate this hypothesis
empirically.

It is surprising that after a huge effort made by Latin American countries to train
researchers, PhDs do not have a strong relationship with scientific performance, as
evidence on the global analysis of the field of management shows (Podsakoff et al.,
2008). Research systems are organized in terms of research groups integrated by
teachers, doctoral, and post-doc students (Orozco et al., 2013; Ruiz et al., 2010; Villaveces,
2005; Whitley, 2000). It is necessary to continue research about the role of professors with
PhD degrees and also the value of double DA for research.

The institutional environment that promotes heterogeneity in the development of
science (Villaveces, 2005) seems to influence the strategies of Latin American business
management schools as a key to improve the advancement of administration (D�avila,
1989). Heterogeneity is a feature of Latin American management and business élite
schools that could become an isomorphic trend, appealing to other schools searching
for legitimacy in the production and use of scientific knowledge in heterogeneous
networks. As Gantman states, “if research in administration is important, then it has to
be of value for someone” (Gantman, 2002, p. 5).

Notes

1. Only the management and/or business publications in international journals are used, as
suggested by Whitley (2008) and in concordance with AméricaEconomı́a’s ranking of Latin
American business and management schools (cf. Colodro, 2006).

2. The query to Web of Science was: CU¼ (Argentina) OR CU¼ (Bolivia) OR CU¼ (Brazil) OR
CU¼ (Colombia) OR CU¼ (Costa Rica) OR CU¼ (Chile) OR CU¼ (Cuba) OR CU¼ (Ecuador)
OR CU¼ (El Salvador) OR CU¼ (Guatemala) OR CU¼ (Honduras) OR CU¼ (Mexico) OR
CU¼ (Nicaragua) OR CU¼ (Panama) OR CU¼ (Paraguay) OR CU¼ (Peru) OR CU¼ (Puerto
Rico) OR CU¼ (Dominican Republic) OR CU¼ (Uruguay) OR CU¼ (Venezuela). Refined by:
Subject Areas¼ (MANAGEMENT OR BUSINESS). Timespan¼ 2006-2011. Databases¼
SCCI. Document Types¼ (Article).

3. OLS regression assumes a linear relationship. However, in this case the appreciation of
counts between 0 and 1 distinct from counts between 10 and 11 events is required.
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4. In Model 1, Table II the likelihood-ratio test of a¼ 0 is 87.47 Prob4¼ w2¼ 0.000. In Model 2,
Table II the likelihood-ratio test of a¼ 0 is 11.62 Prob4¼ w2¼ 0.000. This suggests that a is
non-zero and the negative binomial model is more appropriate to treat the data.

5. “Rather than simply offering research results upon some neutral and impervious market for
reputations, scientists engage in various strategies, with varying amount of resources, to
manipulate actively others options and evaluations” (Whitley, 2000, p. 26). See also Thomas
and Wilson (2011) and Wilson and Thomas (2012).
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Revista contadurı́a y administraci�on, Vol. 202, pp. 21-28.

Orozco, L.A. and Chavarro, D.A. (2006), “De historia y sociologı́a de la ciencia a indicadores y
redes sociales”, in Charum, J. and Villaveces, J.L. (Eds), Observatorio Colombiano de
Ciencia y Tecnologı́a, Javegraf, Bogot�a.

Orozco, L.A. and Chavarro, D.A. (2010), “Science as institution”, RES, Revista de Estudios
Sociales, Vol. 37, pp. 143-162.

Orozco, L.A. and Chavarro, D.A. (2011), El Programa del Centro de Investigaciones en
Microbiologı́a y Parasitologı́a Tropical – CIMPAT, Ediciones Uniandes, Bogot�a.

Orozco, L.A., Chavarro, D.A. and Ruiz, C.F. (2011), “Redes e hı́bridos como formas organizacionales
de gobernanza en la biotecnologı́a en Colombia”, in Beltr�an, A., Rodrı́guez, A. and Restrepo, C.
(Eds), Memorias Encuentro Internacional de Investigadores en Administraci�on 2011,
Universidad Externado de Colombia, Universidad del Valle, Bogot�a, pp. 2433-2460.

Orozco, L.A, Chavarro, D.A, Olaya, D. and Villaveces, J.L. (2007), “Methodology for measuring the
socio-economic impacts of biotechnology: a case study of potatoes in Colombia”, Research
Evaluation, Vol. 16 No. 2, pp. 107-122.

Orozco, L.A., Ruiz, C.F., Bonilla, R. and Chavarro, D.A. (2013), “Los grupos de investigaci�on en
Colombia. Sus pr�acticas, su reconocimiento y su legitimidad”, in Salazar, M.,
Lozano-Borda, M., Fog, L. and Sagasti, F. (Eds), Colciencias cuarenta años. Entre la
legitimidad, la normatividad y la pr�actica, Observatorio Colombiano de Ciencia y
Tecnologı́a, Bogot�a, pp. 634-687.
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Appendix. Average marginal effects in Delta-method
The variables are defined in Table I. The first column shows the elasticity of average marginal
effect results. The second column shows the standard errors. The third column presents the
significance and the last column the interval of confidence.
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