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a  b  s  t  r  a  c  t

To what  extent  is  the  likelihood  that a Technology-Based  Firm  – TBF  –  turns  into  a Technology-Based
and Highly  Innovative  Firm  –  TB&InnF  – is  influenced  by  technical  capabilities  or  managerial  capabili-
ties  and  education  background?  We analyse  this  question  using  a novel  data  panel  assembled  for  326
Spanish  industrial  firms,  along  the  period  1998–2014.  Our  findings  show  the  probability  of  becoming  a
TB&InnF  growths  when  firms  are  able  to accumulate  a high  endowment  of  knowledge  and  technological
capabilities,  and  a  managerial  team  with  experience,  a strong  power  position  and  previous  technical  or
managerial  education  background.  Results  also  indicate  the  CEO’s  educational  profile  in management  is
preferable  to  a pure technical  background  by facilitating  the  transformation  into  a TB&InnF,  because  it
complements  better  with  the  firm’s  knowledge  and  technological  capabilities  by facilitating  the transfor-
nowledge-based capabilities
echnological capabilities
anagerial capabilities

ntrepreneurial education

mation  of a scientific  or technological  project  into  a successful  entrepreneurial  innovation,  which  creates
new  value.  These  findings  make  a clear  distinction  between  TBF  and  TB&InnF,  put  in question  the  tra-
ditional  definition  of  TB&InnF,  exclusively  focused  toward  R  +  D activity,  and  valorise  the  importance  of
a CEO  with  both  a broader  vision  that  combines  technologies,  products,  markets  and  people,  with  the
ability  to sense  and seize  new  opportunities.

© 2018  Journal  of  Innovation  & Knowledge.  Published  by  Elsevier  España,  S.L.U.  This  is an open  access
he  CC
article  under  t

ntroduction

Technology-Based and Highly Innovative Firms – T&InnF – are
hose that both operate in a technology-based industry and develop
nnovative value propositions. High levels of R&D, creation of new
nowledge, and a high level of employment of scientific and tech-
ical personnel are features that distinguish TBF from others less
echnologically intensive firms. However to be a TBF is a neces-
ary but not a sufficient condition to become a TB&InnF. Within the
ramework of the resource-based view (RBV), this study examines
he role of knowledge-, technology-, managerial-based capabilities
nd manager’s education background as determinants of a firm’s

evelopment as TB&InnF.

Since the publication of the seminal study by Little (1977)
egarding the characteristics of the new TBFs in the United States
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and Europe, extensive research efforts have been dedicated to
investigating various aspects of this select group of firms.1 In this
study, we address a question that seems to precede others, namely
which factors determine the conversion of TBF into a TB&InnF.

The study of the factors that facilitate or hinder the configuration
of a firm as a TBF generates increasing interest since the 1990s (e.g.,
Bonnes, 2003; Capaldo & Fontes, 2001; Fontes & Coombs, 1996;
Lutz, 2003; Martínez, 2003; Storey & Tether, 1998). However, the
failure of many Technology-Based start-ups since the early 2000s
(Burger-Helmchen, 2009) confirms the necessity to have a better
understanding of the factors that stimulate their appearance and
specially which ones explain the difference between pure TBF and

a TB&InnF that is capable to create new value for both present and
new markets. Among the constituent elements identified as signif-
icant determinants of TB&InnFs are, on one hand, external factors

1 See: Almus and Nerlinger (1999), Barringer et al. (2005),  Saemundson and
Dahlstrand (2005), Wu (2007), Wu and Wang (2007), Colombo and Grilli (2005,
2007), Brinckmann and Hoegl (2011), Westhead and Storey (1997), O’Gorman
(2003), Colombo and Grilli (2007), Autio and Yli-Renko (1998),  Aleche et al. (2006),
McAdam and McAdam (2008), Maine et al. (2010).
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Bonnes, 2003; Fontes & Coombs, 1996; Lin, Lin, & Lin, 2010; Lutz,
003; O’Gorman, 2003). On the other hand, internal forces pro-
oting TB&InnF are less developed. Although some have focused

n the critical role of financial resources (Burger-Helmchen, 2009;
arch-Chordà, 2004) or human resources, the underlying theo-

etical foundation remains weak. The RBV (Barney, 1986, 1991;
ernerfelt, 1984) can be particularly enlightening for an under-

tanding of the internal factors underlying the establishment of
 TB&InnF (Brinckmann & Hoegl, 2011; Burger-Helmchen, 2009;
aeussler, Patzelt, & Zahra, 2010; Lin et al., 2010; Wu,  2007; Yan &
hang, 2003). Nevertheless, the role of organizational capabilities
n this process has been overlooked in these contributions, possibly
ecause of the inherent difficulties associated with the implemen-
ation of these intangible assets. In this regard, our study makes
hree contributions to the existing literature on TB&InnFs.

First, our study contributes to the specialized literature exam-
ning the determining factors associated with the creation and
evelopment of TB&InnFs by identifying novel driving forces, such
s knowledge-, technology-, and managerial-based capabilities.

Second, the unit of analysis applied in this study is not restricted
o new and/or small TBFs. We  take a broader view that incorporates
ot only firms that operate in high-technology intensive indus-
ries, but also others that take an active role in the development
f innovations that create new value propositions to market.

Third, this research widens the framework of analysis by not
estricting it to those companies born as TB&InnFs. Companies
an at some point be restructured and redefined as TB&InnFs, and
t is therefore important to understand the factors that facilitate
uch transition. The remainder of the work is structured as follows.

 review of the literature on the determining factors leading to
he establishment and development of TB&InnFs is presented, the
pecific case of knowledge-, technology-, and management-based
apabilities is examined, and working hypotheses are proposed.
he methodology, databases, and the measurement of variables
ncluded in the logistic regression analysis are presented in the
hird section. The results of the statistical analysis are presented
n the fourth section. The fifth section consists of a discussion of
he results. The final section includes the conclusions of the study,
ecommendations for business practice, and a description of the
tudy limitations and future research directions.

echnology-Based & Highly Innovative Firms

Technology-Based & Highly Innovative Firms – TB&InnF – have
raditionally been defined according to the technological intensity
f the industry in which they operate (e.g., Colombo and Grilli, 2005,
007). Contrary to these studies, our present work makes a clear
istinction between pure technological innovation and value inno-
ation (Kim & Mauborgne, 2005). Considering innovation as the
apability to create new value for present or new markets – mar-
ets that does not exist before the innovation is created – gives
oom to the consideration of knowledge-intensive firms that can
e categorized as highly innovative but whose primary activity is
ot associated with technology-based industries. Then, we include
rms in our study that simultaneously introduce a mix  of techno-

ogical, marketing and organizational innovations focused toward
he creation of new value propositions to market.

A second difference is the organizational size of the firms ana-
yzed. In general, studies on TBFs focus on small-young firms (new
echnology-based firms or high-tech start-ups) (e.g., Brinckmann

 Hoegl, 2011; Colombo and Grilli, 2005, 2007). However, estab-
ished firms with a clear inclination towards differentiation and

nnovation that can become themselves as TB&InnFs despite their
resence in the market for some time should also be considered.
herefore, the focus of this study is the analysis of TB&InnFs, which
re defined as those capable to create new value propositions to
ion & Knowledge 4 (2019) 162–170 163

market through a proper mix  of technological, market and organi-
zational innovations regardless of firm’s age and size.

Organizational capabilities as drivers of Technology-Based &
Highly Innovative Firms

Table 1 provides a summary of the most relevant studies analyz-
ing the factors that facilitate or inhibit the creation or development
of TB&InnFs. External and internal factors are considered. Exter-
nal factors have been analyzed extensively in previous research.
However, this tendency is beginning to change with the integration
of additional theoretical approaches into current research. Specifi-
cally, in the context of TB&InnF, the RBV explains the creation and
development of these firms through a process in which managers
identify, endow, and exploit the necessary resources to pursue
goals and take advantage of sensed opportunities (Brinckmann &
Hoegl, 2011; Wu,  2007).

Results show that, to date, managerial capabilities research has
been limited to analyzing the effects of founders’ experience and
their managerial competences during the planning, conception,
and establishment phase of new TBFs (Capaldo & Fontes, 2001).

Knowledge-based capabilities and Technology-Based & Highly
Innovative Firms

From the knowledge-based view (KBV) (Grant, 1996a, 1996b;
Nonaka & Takeuchi, 1995; Nonaka, 1994; Spender, 1996), knowl-
edge is considered to be the most strategically significant resource
of the firm (Grant, 1996a, 1996b) and the firm is understood as the
unique base where organizational knowledge can be developed.
However, Eisenhardt and Santos (2002) propose that one of the
ways to give more sense to the KBV is to study the process of knowl-
edge generation instead of understanding knowledge as a resource
in itself.

The study of knowledge creation capabilities focuses on all the
competencies associated with the creation of an internal system
of continuous learning in the firm (Camisón, Forés, & Puig, 2009).
Camisón et al. (2009) indicate that these capabilities include spe-
cific aspects such as: the ability of a firm to develop organizational
systems that emphasize the development of skills; the promotion
of communication among the members of the organization; and the
degree to which the members of the organization are committed
to the goals of the firm, knowledge, innovation, and quality. The
capability for knowledge creation facilitates more abstract map-
ping of the domain of the firm’s activity (Camisón et al., 2009). These
abstract representations lead to improved assimilation and inte-
gration of new information into the existing knowledge base (Zollo
& Winter, 2002). Also, the generation of knowledge improves the
firm’s ability to exploit it for commercial ends through its incor-
poration into the firm’s operations (Van den Bosch, Volberda, & de
Boer, 1999). Therefore, these knowledge creation capabilities can
play an especially important role in a firm becoming TB&InnF. This
line of reasoning is reflected in the following hypothesis:

Hypothesis 1. The likelihood of a firm to become Technology-
Based & Highly Innovative increases when the firm has a high
endowment of knowledge-based capabilities.

Technological innovation capabilities and Technology-Based and
Highly Innovative Firms
Since the development of the RBV, there has been a strong belief
in the notion that innovative capabilities are critical to creating
value (Tuominen & Hyvönen, 2004), to achieving a competitive
advantage (Conner, 1991; Duysters & Hagedoorn, 2000; Praest,
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Table 1
Principal determinants of the creation or development of technology-based or highly innovative firms.

Study Type of firm Phase in life cycle Type of study Country Determining factors

Fontes and Coombs
(1996)

New Technology Based Firms Creation and
Development

Empirical Portugal • RD Infrastructure of the Country in which the
Firm Operates
• Characteristics of the Players

Özsomer et al.
(1997)

Highly-Innovative Firms Development Empirical United States • Organizational Structure
•  Strategic Position

Storey and Tether
(1998)

New Technology Based Firms Creation and
Development

Theoretical Europe • Financial Resources
• Marketing Strategy
• Human Resources Strategy
• Legal Regulation
• Managerial Capabilities

Capaldo and Fontes
(2001)

New Technology Based Firms Conception of
Business Idea and
Creation

Empirical Portugal and Italy • Founders’ Characteristics
• Relationships with Support Organizations
•  Managerial Capabilities

Bonnes (2003) Technology-Based Start-Ups Creation Empirical France • Relationshps with External Agents
O’Gorman (2003) High-Tech Ventures Creation Empirical Ireland • Political Intervention
Martínez (2003) Technology-Based and

Innovative Firms
Creation Theoretical Spain • Support for the RD Group Creating the Firm

Lutz (2003) New Technology-Based Firms Creation Theoretical Germany • Excellent RD Infrastructures for New
Technologies and the Potential Founders of Firms
• Stimulation, Motivation and Preparation
Programs and Initiatives.
• Competition for Business Planning
• Initiatives Motivating and Promoting the
Creation of New Firms Associated with Institutes
and Universities.
• Entrepreneurship Institutes in All Universities.
• Business and Innovation Centers Focusing on
New Technologies.
• Financing for Incubators and Risk Capital.
• Risk Capital.
•  Business Angels.
• Networks of Founders, Investigators, Risk Capital
Investors, and Consultants Promoting Contacts and
Business Culture.

March-Chordà
(2004)

Innovative Start-Ups Development Empirical United States • Funding
• Management
• Focus
• Personal Profile
• Goals
• Growth Strategy

Burger-Helmchen
(2009)

Small High-Tech Firms Development Empirical • Entrepreneurial Resources:
•  Human Resources Related Resources
• External Cooperation Related Resources:
• Economic Indicators
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Lin et al. (2010) New High-Tech Ventures Development Em

998), and consequently to business competitiveness (Coombs &
ierly, 2001; Yam, Guan, Pun, & Tang, 2004).

García-Muiña and Navas-López (2007:180) define technolog-
cal innovation capabilities as any knowledge intensive generic
roperty that enables the simultaneous mobilization of different

ndividual scientific and technical resources, allowing the develop-
ent of successful innovative products and/or processes by a firm,

nd of value for the implementation of competitive strategies that
reate value under specific environmental conditions. In this work,
ased on the concepts of Real Fernández et al. (2006), we  under-
tand that technological innovation capabilities depend not only
n the internal technological management of a firm, but also on
actors external to it.

In the case of TB&InnFs, the analysis of this capability as a
etermining factor for its establishment is particularly relevant
iven that it is crucial for delivering new products to the mar-
et (DeCarolis & Deeds, 1999; Deeds, De Carolis, & Coombs, 1999;
aeussler et al., 2010; Zheng et al., 2009). This idea is reflected in
he second hypothesis:

ypothesis 2. The likelihood of a firm to be Technology-Based &
ighly Innovative increases when the firm has a high endowment
f technological innovation capabilities.
l Taiwan • Technology
• Networking
• Legitimacy

Managerial capabilities and technology-based and highly
innovative firms

Managerial capabilities are derived from activities involving the
tacit knowledge deposited in managers (Camisón, 2004). These
types of capabilities can be a source of competitive advantage
because they decisively determine the acquisition, development,
and deployment of the rest of the resources and capabilities, their
conversion into valuable products, and the creation of value.2

Managerial capabilities consist of a technical component, which
reflects the know-how of the managers, and a cognitive component,
which reflects the values or the personality of the management.
Based on the classification of managerial competences reported by
Camisón (2004), we study the following dimensions of managerial
capabilities:
2 See: Hambrick and Brandon (1988), Barney (1991, 1996), Lado et al. (1992),
Castanias and Helfat (1991), Penrose (1995).
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this was similar to previous studies.5 We  developed a multi-item
scale similar to that proposed by Real Fernández et al. (2006) to
measure this capacity. We  analyzed the internal consistency of
this scale through the Cronbach’s alpha, 0.918. The results of the
S. Camisón-Haba et al. / Journal of In

Manager experience: The length of time in the profession,
decision-making, training, an international career, or the variety
of previous experience (Camisón, 2004:29).
Manager position and exercise of power: The influence that man-
agers can exert on the organization and their propensity to make
use of it (Camisón, 2004:29).
Manager education: This includes the education of the manager
(Ansoff, 1979); particularly, the degree of managerial and tech-
nological education.

Since the development of the RBV, managerial capabilities have
een viewed as determining factors of the utilization of resources
nd the subsequent growth of TBFs.3 These studies emphasize the
mportance of managerial capabilities for the consolidation and
uccess of TB&InnFs.

In this study, we argue that those companies that have enhanced
anagerial capabilities are more likely to become TB&InnF because

hese capabilities constitute a critical factor for their success. This
ine of reasoning is reflected in the following hypothesis:

ypothesis 3a. The likelihood of a firm to be Technology-Based &
ighly Innovative increases when the manager has a high endow-
ent of managerial experience.

On the other hand, we also argue that managerial capabilities
ased on power and the exercise of power increase the likelihood
f a company being established as TB&InnF. Therefore, we propose
he following hypothesis:

ypothesis 3b. The likelihood of a firm to be Technology-Based
 Highly Innovative increases when the manager has high endow-
ents of power and capabilities for the exercise of power.

Finally, we expect that a firm will be become TB&InnF when the
dministration has technical and management training (Colombo
nd Grilli, 2005, 2007). Therefore, administrators that are more
echnically and managerially qualified are expected to facilitate
he performance of knowledge-intensive activities and innovations
hat are characteristic of TB&InnFs. These ideas are summarized in
he following two hypotheses:

ypothesis 3c. The likelihood of a firm to be Technology-Based &
ighly Innovative increases when the manager has technological
ducation.

ypothesis 3d. The likelihood of a firm to be Technology-Based
 Highly Innovative increases when the manager has managerial
ducation.

nowledge-based and technological capabilities, managerial
ducation, and Technology-Based & Highly Innovative Firms

According to Martínez (2003) and Capaldo and Fontes (2001),
ne of the main problems faced by TBFs is that the person who
ormally places a new technology on the market (technologist or
cientist) is not a manager. The personal characteristics required
o make significant technological advances are not the same as
hose required to create and launch to market innovative value
ropositions. In other words, the administrator’s level of qualifi-
ation in business education can determine the probability that an
ntrepreneur possessing only knowledge- and technology-based

apabilities can become a manager. To increase the likelihood
f a company become a TB&InnF, it must simultaneously pos-
ess knowledge-based capabilities, technological capabilities, and

3 See: Brinckmann and Hoegl (2011), Colombo et al. (2004), Burger-Helmchen
2009).
ion & Knowledge 4 (2019) 162–170 165

business education. This line of reasoning is reflected in the last
hypothesis:

Hypothesis 4. The likelihood of a firm to be Technology-Based
& Highly Innovative increases when the firm simultaneously pos-
sesses knowledge and technological capabilities and the manager
has economic or management education.

Methodology

Dependent variable

Technology-Based & Highly Innovative Firms: The dependent
variable in the model is a categorical variable given a value of 1 for
those firms classified as TB&InnFs and 0 for the remaining firms.
To classify firms into one group or another we used the following
process:

• The first step was  to classify firms as a function of the tech-
nological intensity of the industry in which they operate. For
this purpose, we used the guidelines of the International Stan-
dard Industrial Classification (ISIC). The updated version of this
list, which was revised in 2010, defines the following cut-off
points: low-tech, when the total intensity in R&D is below 1.0%;
medium-low-tech, when such intensity is between 1.0% and 2.5%;
medium-high-tech, when such intensity is between 2.5% and
8.0%; and high-tech, when it is above 8%. We  have thus classi-
fied the firms included in the sample into one of the above four
groups.

• The second step consisted of the classification of the firms accord-
ing to innovative intensity. To be classified as highly innovative, a
firm must have simultaneously developed product, process, and
organizational innovations during the last three years.

Independent variables

Knowledge-based capabilities: This variable captures the capa-
bility of the firm to create internal knowledge. We  use a multi-item
scale developed by Camisón et al. (2009). The internal knowledge
creation capacity scale presents good measures of internal con-
sistency through the Cronbach’s alpha is 0.618. Goodness-of-fit of
indicators obtained through CFA take the following values: Normed
Chi-Square = 2.451, IFI = 0.952, Bentler-Bonnet Non-Normed Fit
Index = 0.902, GFI Fit Index = 0.985, RMSEA = 0.067. Therefore, the
consistency of the measurement scale is satisfactory.

With regard to technological innovation capabilities, the search
for a measurement tool that accurately expresses the concept of
technological innovation capabilities remains active in the special-
ized literature. In this study, the assessment of such intangible
concepts using a single indicator4 was considered insufficient.
Instead, we supported the need to create an assessment tool com-
posed of multiple indicators capable of reflecting the technological
situation of the firm through the perception of top-management;
4 Such as patent indicators (patent statistics) (Ahuja and Katila, 2004; Bachmann,
1998; Coombs and Bierly, 2001; Duysters and Hagedoorn, 2000; Praestz1998;
Schoenecker and Swanson, 2002; Zander; 1998), or as was  the percentage of expense
dedicated to R&D (Anand and Kogut, 1997; Moon, 1998).

5 e.g., Panda and Ramanathan (1996), Guan and Ma  (2003), Flor and Oltra (2005),
Real Fernández et al. (2006), Perdomo-Ortiz et al. (2006).
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FA show that the goodness-of-fit of indicators are, once again,
atisfactory.6

Managerial capabilities: To introduce managerial capabilities
nto the model, we distinguish three dimensions of the concept
dentified by Ansoff (1979) and Camisón (2004): managerial expe-
ience capabilities, power and exercise of power capabilities, and
anagerial education.
Managerial experience capabilities: This variable gathers the

anager’s length of time in the profession, decision-making, train-
ng, international career, or the variety of previous experience. We
ave used a multi-item scale developed by Camisón (2004). The
ronbach’s alpha takes a value of 0.781.

Position and exercise of power capabilities: This variable reflects
he ability of the managers to exert their influence on the organi-
ation (position of power) and their propensity to make use of this
bility (exercise of power). To measure this variable, we refer again
o a multi-item scale developed by Camisón (2004). The Cronbach’s
lpha takes a value of 0.748.

Manager technological or scientific education: This variable cap-
ures whether the manager has an education in technology or
cience. It was measured with a categorical variable having the
alue of 1 for those managers who had a technological or scientific
ducation and 0 for the remaining cases.

Manager’s managerial or economic education: This variable cap-
ures whether the manager has an education in management or
conomics. It was  measured with a categorical variable having the
alue of 1 for those managers who had a managerial or economic
ducation and 0 for the remaining cases.

ontrol variables

Four variables were included in the model as control variables:
rganizational size, age, productivity (productive efficiency), and
nvironmental uncertainty. Previous research has shown that these
ariables can affect the behavior of TB&InnFs (Brinckmann & Hoegl,
011; Colombo et al., 2004; Özsomer, Calantone, & Di Benedetto,
997; Saemundsson and Dahlstrand, 2005).

Size: Organizational size was measured by the number of
employees.
Age: Firm age was measured as the number of years since its
foundation.
Productivity: Productivity was measured by the revenue per
employee.
Environmental uncertainty: To operationalize environmental
uncertainty we use a measurement scale developed by Camisón
(2004), which gathers the dimensions identified by Dess and
Beard (1984): dynamism, munificence, and complexity. These
dimensions have been previously applied in relevant works
(Lawles & Finch, 1989; Ketchen, Thomas, & Snow, 1993). The
internal consistency of this scale is satisfactory, with a value of
the Cronbach’s alpha of 0.706.

tatistical techniques

To test the hypotheses proposed, we have applied a binary
ogistic regression by using SPSS 15.00 software. We  have per-
ormed the binary logistic regression in six steps. First, control

ariables are included in the baseline model. Second, control vari-
bles plus knowledge-based capabilities are included in model 1.
hird, control variables plus technological innovation capabilities

6 (Normed Chi-Square = 2.87, IFI = 0.921, Bentler-Bonnet Non-Normed Fit
ndex = 0.903, GFI Fit Index = 0.912, RMSEA = 0.078).
ion & Knowledge 4 (2019) 162–170

are included in model 2. Fourth, control variables plus manage-
rial capabilities are included in model 3. Fifth, a model including
control variables and the three kinds of capabilities considered is
presented in model 4. Finally, a model is created containing control
variables, the three organizational capabilities, and the interaction
effects derived from Hypothesis 4. To create the interaction effects
we first standardized the variables and then created the interaction
terms by multiplying them.

To assess the goodness-of-fit of the model, the following indi-
cators have to be analyzed. First, the R2 indicates the overall fit
of the model. However, the R2 should not be compared with the
regression R2 as in the logistic regression the values are usually
much lower (Tödling, Lehner, & Kaufmann, 2009). Second, the
Hosmer–Lemeshow test has to be analyzed. A p-value of less than
0.05 indicates that the model does not fit at a 5% significance
level. Third, the correct classification table states what percent-
age of the predicted outcomes has been classified correctly. The
higher the percentage of correct predictions, the higher the fit of
the model. Finally, it is expected that the goodness-of-fit of the
complete model would be higher than for the individual models.
We also carried out a CFA with the program EQS 6.0 to analyze
the goodness-of-fit of the measurement scales utilized to measure
knowledge and technological capabilities.

Sample

The database used in this study originated from an initial
research study on the competitiveness of industrial firms in a region
of Spain, the Comunidad Valenciana. The universal study object
consists of a group of Valencian firms, excluding the energy sec-
tor and micro-firms (firms with less than 10 employees). Sample
selection was performed using the database ARDAN-Comunidad
Valenciana, including a total of 3394 registered firms stratified
according to industry and size; we established a confidence mar-
gin of ±95% and an error level of ±5%. Data were obtained in
two waves along two different moments of time, 1998 and 2014
through personal interviews with firms’ top management through
a structured questionnaire. The second date, 2014, is not a con-
venient one, between 2007 and 2014, Spain suffered a deep crisis
that supposed a drastic reduction on the number of firms and made
it a requirement to survive the ability to generate innovative value
propositions for markets not served until that time. In the first wave
a total of 550 valid answers were included in the study, neither of
them could be classified as TB&InnF at that time. The firms included
in the sample showed diverse organizational sizes and belong to 18
industries (CNAE to two  digits). Firms with less than 50 employees
comprised 76,1% of the sample, 22,2% were medium-sized firms
with a workforce of 50 to 249 employees, and the remaining 1.7%
were large companies with more than 250 employed individuals.

Departing from the initial sample, in 2014 we run a sec-
ond vawe. The resulting data panel is assembled for 326 firms
that have survived for the time period indicated. Firms with less
than 50 employees comprised 67% of the final sample, 31% were
medium-sized firms with a workforce of 50–249 employees, and
the remaining 2% were large companies with more than 250
employed individuals.

The information contained in the primary survey was used to
measure the technological intensity of the industry, its innovative
or technology base, its rate of growth, and the potentially explana-
tory factors of its expansion. In addition, this information has
been completed with financial information from the SABI database

referring to the period 1998–2014. The descriptive statistics and
correlations for the variables in the model are shown in Table 2.
There is little correlation between variables, reducing the risk of
disturbing effects due to multi-colinearity.
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Table  2
Means, standard deviations, and correlations among study variables.

Mean Std. dev. 1 2 3 4 5 6 7 8 9 10

TB&InnFs 0.26 0.44 1
Age 32.46 20.90 0.05 1
Productivity 202.69 2272.82 −0.02 −0.00 1
Size 178.20 227.80 −0.03 −0.04 0.03 1
Uncertainty 3.20 0.37 −0.06 0.02 −0.05 0.07 1
Knowledge capabilities 3.68 0.45 0.24** −0.09 0.00 0.07 −0.00 1
Technological capabilities 3.20 0.62 0.25** −0.02 −0.01 0.04 0.10 0.28** 1
Managerial. experience 2.60 0.62 0.17** 0.12* 0.01 0.07 0.19** 0.07 0.26** 1
Power capabilities 3.59 0.56 0.17** 0.05 0.00 −0.04 0.02 0.19** 0.13* −0.06 1
Economic education 0.46 0.49 0.11* 0.02 −0.04 −0.03 −0.10 0.10 −0.02 −0.03 0.10 1
Technical educ. 0.27 0.44 0.05 0.02 −0.03 0.08 0.07 −0.09 0.04 0.07 −0.08 −0.57**
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* p < 0.05.
** p < 0.01.

esults

The estimated logistic regression models are presented in
able 3, which shows all models from the baseline to the complete
odel. These show that the sequential addition of the inves-

igated variables significantly increases the explanatory power
nd the goodness-of-fit of the models, which reach adequate
evels. Specifically, the explanatory capability and the adjust-

ent indexes show a significant increase in the complete model
Full model: R2 = 0.269; % correct classification = 76.4) compared
o the results obtained when only the following are considered:
nowledge-based capabilities (Model 1: R2 = 0.105; % correct classi-
cation = 74.8); technology-based capabilities (Model 2: R2 = 0.120;

 correct classification = 73.6); management capabilities (Model 3:
2 = 0.156; % correct classification = 73.6); or even when the three
ypes of capabilities are considered (Model 4: R2 = 0.246; % correct
lassification = 76.1). The Hosmer–Lemeshow test also indicates a
atisfactory goodness-of-fit of the models.

With regard to the full model, the control variables are all
ot significant, except for the environmental uncertainty variable,
hich is significant and negative. This indicates that the existence

f a high environmental uncertainty decreases the probability that
 firm will be established as TB&InnF. This is consistent with previ-
us research predicting this negative relationship (Autio, 1997).

The results suggest that knowledge (H1) and technological (H2)
apabilities, managerial capabilities based on managerial experi-
nce (H3a), the position and capabilities for the exercise of power
f the manager (H3b), the manager’s technological/scientific edu-
ation (H3c), and the manager’s economics/management education
H3d) increase the probability that a firm will be TB&InnF. To con-
rast the significance of H4, we introduced a term defining the
nteraction between knowledge-based capabilities, technological
apabilities, and management training to demonstrate that the like-
ihood that a firm will be established as TB&InnF increases when
t possesses the three types of capabilities together. Furthermore,
o reinforce this idea, we introduced a second term of interaction
etween knowledge-based capabilities, technological capabilities,
nd the technical or scientific training of the businessperson. The
ignificance of the interaction between knowledge-based capa-
ilities, technological capabilities, and economics or management
raining serves to contrast H4.

iscussion and conclusion

To determine which factors promote the establishment of a
ompany as a TB&InnF, this study, using the theoretical framework

f the RBV, examined the role of organizational capabilities based
n knowledge, technology, and management. We  analyze a sam-
le consisting of 326 Spanish industrial companies that includes
B&InnFs as well as non-TB&InnFs. Results of the logistic regression
models indicated that the three types of organizational capabilities
analyzed play an important role in the establishment of a firm as a
TB&InnF.

In general, our results contribute to the literature regarding the
determining factors for the creation and development of TB&InnFs
(Bonnes, 2003; Burger-Helmchen, 2009; Capaldo & Fontes, 2001;
Lin et al., 2010; O’Gorman, 2003; Storey & Tether, 1998). We
add three new elements of an intangible nature to the list of
determining factors for the establishment of such firms, namely
knowledge-based capabilities, technological innovation capabili-
ties, and managerial capabilities. Results also underscore the value
of the RBV for the analysis of firms with this profile, supporting the
recent body of work developed with this approach (Brinckmann &
Hoegl, 2011; Haeussler et al., 2010; Wu  & Wang, 2007; Wu,  2007;
Yan & Zhang, 2003). Technological and managerial capabilities are
not only determinants for the generation of competitive advan-
tages, as previously shown (e.g., Colombo and Grilli, 2005, 2007),
our study shows they are also important factors in determining the
likelihood of a firm becoming a TB&InnF.

Our results indicated first, that companies possessing a higher
capacity to generate knowledge are more likely to be established
as TB&InnF (H1). Alike, results also demonstrate that technological
capabilities are another determining factor for the establishment
of such firms (H2). With regard managerial capabilities are an
explanatory factor of particular relevance to explain why a com-
pany becomes TB&InnF (H3a,b,c,d). Finally, results of this study also
show that a company is significantly more likely to be established
as TB&InnF when it integrates knowledge- and technology-based
organizational capabilities, and in addition, the manager possesses
adequate training in business or economics (H4). This result con-
firms the theories expressed by Martínez (2003), who  argued that
TB&InnFs depend as much on the knowledge and technologies that
enable the development of innovative projects as on the managerial
capabilities that allow an invention to become a marketable prod-
uct and an attractive managerial project through the business or
economics training of the administrator. Lastly, in view of the defi-
nition of an innovative firm provided by the Community Innovation
Survey (CIS), we introduced a delay in the dependent variable by
considering the growth in sales in the three years following the
completion of the field work. This definition improves the results
of this study because it enables the inclusion of a longitudinal and
dynamic view of the results obtained.

The implications of our work for managers are as follows.
First, managers must be aware that the factors determining the
conversion of a firm into a TB&InnF one do not have a uniquely
tangible and external character, as was  implied in the previous lit-

erature. Organizational capabilities play an equally important role.
Specifically the development of organizational capabilities based
on the generation of knowledge, technological capabilities, and
managerial capabilities. With this combination of capabilities, the
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Table 3
Results of the estimated regression models.

Variables Model 0: Baseline
model

Model 1: Knowledge-
based capabilities

Model 2: Technological
capabilities

Model 3: Managerial
capabilities

Model 4: Model with
three types of capabilities

Model 5: Full
model

Coeff. Signif. Coeff. Signif. Coeff. Signif. Coeff. Signif. Coeff. Signif. Coeff. Signif.

Constant 0.155 (1.090) 0.887 −4.948** (1.599) 0.002 −2.772** (1.269) 0.029 −4.813** (1.556) 0.002 −9.367*** (2.025) 0.000 −8.694*** (2.129) 0.000

Control  variables:
Age 0.006 (0.006) 0.294 0.009 (0.006) 0.140 0.008 (0.006) 0.199 0.001 (0.006) 0.847 0.006 (0.006) 0.388 0.007 (0.007) 0.327
Productivity 0.000 (0.000) 0.654 0.000 (0.000) 0.658 0.000 (0.000) 0.698 0.000 (0.000) 0.761 0.000 (0.000) 0.784 0.000 (0.000) 0.772
Size  0.000 (0.001) 0.653 0.000 (0.001) 0.472 0.000 (0.001) 0.519 −0.648* (0.362) 0.074 −0.001 (0.001) 0.378 −0.001 (0.001) 0.340
Environmental uncertainty −0.409 (0.338) 0.226 −0.448 (0.347) 0.196 −0.615 (0.347) 0.076* −0.648 (0.362) 0.074 −0.692* (0.376) 0.066 −0.755 (0.384) 0.049**

Knowledge capabilities:
Knowledge-based capabilities 1.378*** (0.317) 0.000 0.965** (0.352) 0.006 0.933** (0.376) 0.013
Technological capabilities:
Technological capabilities 1.082*** (0.232) 0.000 0.747** (0.258) 0.004 0.670** (0.267) 0.012

Managerial capabilities:
Managerial experience 0.820*** (0.232) 0.000 0.562** (0.243) 0.021 0.588** (0.247) 0.017
Power  capabilities 0.790*** (0.246) 0.001 0.555** (0.260) 0.033 0.523** (0.266) 0.049
Economic/management education 1.061** (0.380) 0.005 1.103** (0.397) 0.005 0.960** (0.399) 0.016
Technical/scientist education 1.138** (0.408) 0.005 1.242** (0.425) 0.003 1.174** (0.423) 0.006

Interaction effects:
Technological cap. × knowledge

cap. × management educ.
0.480** (0.230) 0.037

Technological cap. × knowledge
cap. × technical educ.

0.286 (0.226) 0.205

Test  statistics:
R2 Nagelkerke 0.014 0.105 0.120 0.156 0.246 0.269
Hosmer–Lemeshow Goodness-of-fit 10.750 0.216 9.701 0.287 1.332 0.995 4.218 0.837 5.551 0.697 2.638 0.955
Correct  classification (%) 73.3 74.8 73.6 73.6 76.1 76.4

* p < 0.1.
** p < 0.05.

*** p < 0.001.
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rm simultaneously possesses the knowledge and technology to
ecome highly innovative and the managerial abilities to convert
heir innovations into successful business projects that produce
ew value propositions to market.

Among the limitations of this study, which will become the sub-
ect of future lines of investigation, we must include our somewhat
artial analysis of the determining factors for the establishment of
B&InnFs. In respect of the control variables, although an attempt
as made to collect other factors previously reported to affect the

stablishment of TB&InnFs, there are other organizational capabil-
ties that can play a relevant role and have not been considered. For
xample, examining the role of the capability to absorb knowledge,
earning capabilities and/or non-technological innovation capa-
ilities. On the other hand, this study was limited to analyzing
he effect of organizational capabilities based on knowledge, tech-
ology, and management on the likelihood of a company being
stablished as TB&InnF without considering the additional impact
f these factors on the growth of these firms. To advance on the
remises of RBV, it would be interesting to determine whether the
hree types of organizational capabilities analyzed can be a source
f competitive advantage that produce superior performance in
B&InnFs.
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español. Cuadernos de Economía y Dirección de la Empresa, 32,  177–210.

Grant, R. M.  (1996a). Prospering in dynamically-competitive environments:
Organizational capability as knowledge integration. Organization Science, 7(4),
375–387.

Grant, R. M.  (1996b). Toward a knowledge-based theory of the firm. Strategic
Management Journal, 7(winter special issue), 109–122.

Guan, J., & Ma,  N. (2003). Innovative capability and export performance of Chinese
firms. Technovation, 23,  737–747.

Haeussler, C., Patzelt, H., & Zahra, S. A. (2010). Strategic alliances and product
development in high technology new firms: The moderating effect of
technological capabilities. Journal of Business Venturing, 2(27), 217–233.

Hambrick, D. C., & Brandon, G. L. (1988). Executive values. In D. C. Hambrick (Ed.),
The  executive effect: Concepts, methods for studying top managers (pp. 3–34).
Greenwich, Connecticut: JAI Press.

Ketchen, D. J., Thomas, J. B., & Snow, C. C. (1993). Organizational configurations and
performance: A comparison of the theoretical approaches. Academy of
Management Journal, 36(6), 1278–1314.

Kim, W.  C., & Mauborgne, R. (2005). Blue ocean strategy. Boston: Harvard Business
School Press.

Lado, A., Boyd, N., & Wright, P. A. (1992). Competency-Based Model of Sustainable
competitive advantage: Toward a conceptual integration. Journal of
Management,  18(1), 77–91.

Lawles, M. W.,  & Finch, L. K. (1989). Choice and determinism: A test of Hrebiniak
and Joyce’s framework on strategy-environment framework. Strategic
Management Journal, 10,  351–365.

Lin, E., Lin, T. M.  Y., & Lin, B. W.  (2010). New high-tech venturing as process of
resource accumulation. Management Decision, 48(8), 1230–1246.

Little, A. D. (1977). New technology-based firms in the United Kingdom and the
Federal Republic of Germany. London: Wilton House.

Lutz, A. (2003). Nuevos paradigmas y nuevas oportunidades: nichos de mercado
para los emprendedores tecnológicos: experiencias prácticas en la Unión
Europea. In E. K. Simón (Ed.), La creación de empresas de base tecnológica: una
experiencia práctica (pp. 43–50). Centro Europeo de Empresas e Innovación de
Navarra (CEIN).

Maine, E. M., Shapiro, D. M., & Vining, A. R. (2010). The role of clustering in the
growth of new technology-based firms. Small Business Economics,  34,  127–146.

March-Chordà, I. (2004). Success factors and barriers facing the innovative
start-ups and their influence upon performance over time. International Journal
of  Entrepreneurship and Innovation Management, 2/3(4), 228.

Martínez, J. (2003). El proceso de creación de EIBT’s. Ciclo vital y apoyos al
desarrollo y crecimiento. In E. K. Simón (Ed.), La creación de empresas de base
tecnológica: Una experiencia práctica (The creation of technology-based
companies: A practical experience) (pp. 61–66). España: Proyecto para la
promoción de empresas innovadoras de base tecnológica.

McAdam, M.,  & McAdam, R. (2008). High tech start-ups in University science park
incubators: The relationship between the start-up’s lifecycle progression and
use of the incubator’s resources. Technovation, 28(5), 277–290.

Moon, C. W.  (1998). Technological capacity as a determinant of governance form in
international strategic combinations. Journal of High Technology Management

Research,  9(1), 35–53.

Nonaka, I. (1994). A dynamic theory of organizational knowledge creation.
Organization Science,  5(1), 14–37.

Nonaka, I., & Takeuchi, H. (1995). The knowledge-creating company. New York:
Oxford University Press.

http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0005
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0010
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0015
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0025
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1030
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0040
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0045
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0050
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0055
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0060
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0070
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0075
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0080
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0085
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0090
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0095
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0100
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0105
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0110
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0115
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0120
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0125
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0135
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0140
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0145
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0155
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0160
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0165
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0170
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0180
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0185
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0190
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0195
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0200
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0205
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0215
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0220
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0220
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0220
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0220
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0220
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0220
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0220
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0220
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0220
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0235
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0240
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0245
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0250
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0255
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0260
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0275
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0280
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0285
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0290
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0310
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0320
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0320
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0320
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0320
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0320
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0320
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0320
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0320
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0320


1 novat

O

Ö

P

P

P

P

R

S

S

S

S

T

70 S. Camisón-Haba et al. / Journal of In

’Gorman, C. (2003). Stimulating high-tech venture creation. R & D Management,
33(2), 177–188.

zsomer, A., Calantone, R., & Di Benedetto, J. A. (1997). What makes firms more
innovative? A look at organizational and environmental factors. Journal of
Business & Industrial Marketing,  12(6), 400–416.

anda, H., & Ramanathan, K. (1996). Technological capability assessment of a firm
in  the electricity sector. Technovation, 16(10), 561–588.

enrose, E. T. (1995). The theory of the growth of the firm. New York: Oxford
University Press.

erdomo-Ortiz, J., González-Benito, J., & Galende, J. (2006). Total quality
management as a forerunner of business innovation capability. Technovation,
26(10), 1170–1185.

raest, M.  (1998). Changing technological capabilities in high-tech firms: A study
of  the telecommunications industry. The Journal of High Technology
Management Research, 9(2), 175–193.

eal Fernández, J. C., Leal Millán, A. G., & Roldán Salgueiro, J. L. (2006). Information
technology as a determinant of organizational learning and technological
distinctive competencies. Industrial Marketing Management, 35(4),
505–521.

aemundsson, R., & Dahlstrand, Å. L. (2005). How business opportunities constrain
young technology-based firms from growing into medium-sized firms. Small
Business Economics,  24(2), 113–129.

choenecker, T., & Swanson, L. (2002). Indicators of firm technological capability:
Validity and performance implications. IEEE Transactions on Engineering
Management,  49(1), 36–44.

pender, J. C. (1996). Making knowledge the basis of a dynamic theory of the firm.

Strategic Management Journal, 17(Winter Special Issue), 45–62.

torey, D. J., & Tether, B. S. (1998). New technological based firms in the European
Union: An introduction. Research Policy,  26,  933–946.

ödling, F., Lehner, P., & Kaufmann, A. (2009). Do different types of innovation rely
on  specific kinds of knowledge interactions? Technovation, 29,  59–71.
ion & Knowledge 4 (2019) 162–170

Tuominen, M.,  & Hyvönen, S. (2004). Organizational innovation capability: A driver
for  competitive superiority in marketing channels. International Review of
Retail, Distribution and Consumer Research, 14(3), 277–293.

Van den Bosch, F. A. J., Volberda, H. W.,  & de Boer, M.  (1999). Coevolution of firm
absorptive capacity and knowledge environment: Organizational forms and
combinative capabilities. Organization Science, 10,  551–568.

Wernerfelt, B. (1984). A resourced-based view of the firm. Strategic Management
Journal,  5(2), 171–180.

Westhead, P., & Storey, D. (1997). Management training in small firms – a case of
market failure? Human Resource Management Journal, 7(2), 61–71.

Wu,  L. Y. (2007). Entrepreneurial resources, dynamic capabilities and start-up
performance of Taiwan’s high-tech firms. Journal of Business Research, 60,
549–555.

Wu,  L. Y., & Wang, C. J. (2007). Transforming resources to improve performance of
technology-based firms: A Taiwanese Empirical Study. Journal of Engineering
Technology Management, 251–261.

Yam, R. C. M.,  Guan, J. C., Pun, K. F., & Tang, E. P. Y. (2004). An audit of technological
innovation capabilities in Chinese firms: Some empirical findings in Beijing,
China. Research Policy,  33,  1123–1140.

Yan, Y., & Zhang, J. A. (2003). Performance of high-tech firms’ resource and
capability-based development: Knowledge acquisition, organizational
utilisation and management involvement. International Journal of Business
Studies,  11(1), 45–68.

Zander, I. (1998). The evolution of technological capabilities in the multinational
corporation—dispersion, duplication and potential advantages from
multinationality. Research Policy, 27(1), 17–35.
Zheng, Y., Liu, J., & George, G. (2009). The dynamic impact of innovative capability
and  inter-firm network on firm valuation: A longitudinal study of
biotechnology start-ups. Journal of Business Venturing,  25(6), 593–609.

Zollo, M.,  & Winter, S. G. (2002). Deliberate learning and the evolution of dynamic
capabilities. Organization Science, 13(3), 339–351.

http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0326
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0325
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0330
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0335
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0340
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0345
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref2350
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0360
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0380
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0385
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0410
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0415
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0420
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0430
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0435
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0440
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0445
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0450
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref1455
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0465
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475
http://refhub.elsevier.com/S2444-569X(18)30072-6/sbref0475

	How technology-based firms become also highly innovative firms? The role of knowledge, technological and managerial capabi...
	Introduction
	Technology-Based & Highly Innovative Firms
	Organizational capabilities as drivers of Technology-Based & Highly Innovative Firms
	Knowledge-based capabilities and Technology-Based & Highly Innovative Firms
	Technological innovation capabilities and Technology-Based and Highly Innovative Firms
	Managerial capabilities and technology-based and highly innovative firms
	Knowledge-based and technological capabilities, managerial education, and Technology-Based & Highly Innovative Firms

	Methodology
	Dependent variable
	Independent variables
	Control variables
	Statistical techniques
	Sample

	Results
	Discussion and conclusion
	References


