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The role of technological
capabilities in the competitive

advantage of companies in the
Campinas, SP Tech Hub

Valdir Antonio Vitorino Filho and Roberto Giro Moor1
Universidade Presbiteriana Mackenzie, Sao Paulo, Brazil

Abstract
Purpose — This study aims to examine the role of technological capabilities in the competitive advantage of
supply chains for the “countryside” hub of Sdo Paulo state.

Design/methodology/approach — An interdisciplinary approach was adopted by combining the
strategic orientation of supply chain management as a link between market and operational activities, with
technological capabilities as an essential factor for competitive advantage. This exploratory, mixed-method
study was conducted in the Campinas technology hub, which has become important for its available skilled
workforce, and broad and structured supply chain. The study sample included ten companies and dealt with
the techniques of content analysis and non-parametric statistics — the Mann—Whitney U technique.

Findings — The results revealed that strategic supply chain management has an impact on technological
capabilities and competitive advantage.

Originality/value — They also showed that technological capabilities have a partial mediating effect on
competitive advantage.
Keywords Supply chain management

Paper type Research paper
Theme 01 — sector studies about innovation and technology

1. Introduction
The main theme of this research study is related to strategic supply chain management
(SSCM), technological innovation capabilities (TICs) and competitive advantage (CA).

The location of this research was the technology hub of Campinas, Sdo Paulo state, the
largest in Latin America, known as “Brazil’s Silicon Valley”. This region accounts for 15 per
cent of the country’s technology output. The municipality is home to 32 of the world’s 500
largest information technology companies (Aquim, 2015).

The Campinas Technology Hub proposes the integration of innovation laboratories for
research and development (R&D) projects in a single physical space, and features
partnerships between public and private companies and institutions, as well as incubators
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for technology companies, environments conducive to innovation projects and innovation
pre-incubators (Inova, 2016).

This study examines supply chain management (SCM) operating at three levels:
strategic, tactical and operational (Cooper et al., 1997). The highest level of SCM decisions is
the strategic (SSCM), which is relevant to the entire organization (Poirier and Reiter, 1996).
Decisions should reflect the company’s overall strategy (Christopher, 2000). The processes in
SSCM include the development of new products and services, suppliers, manufacturing,
customers and all logistics (Simchi-Levi et al., 2008).

The analysis of TICs has been considered important, and can be understood as a
comprehensive set of an organization’s characteristics, which facilitate and support its
technological innovation strategies (Bell and Pavitt, 1993; Lall, 1992). TICs can be
understood as the skills and knowledge needed to use or operate existing technologies or
production systems, or the ability to change or innovate technologies and production
systems (Lau et al., 2010; Yam et al., 2004).

According to Burgelman et al (2004), technological capabilities are fundamental for
companies to acquire competitive advantage. However, for Hall (2004), competitive
advantage exists not only because of technological capabilities, but also owing to the
application and integration of existing technologies. Paulraj and Chen (2007) posit that
technologies and technological capabilities require careful analysis because they can present
both advantages (such as improving product quality and reducing costs) and disadvantages
(such as cost of investment for operation and need for large volume production). TICs are
related to SSCM and CA, through changes or enhancements of products and processes, and
connect additional and distinct resources that allow the independent management of
technological changes (Yam et al., 2004).

Thus, as an object of academic and scientific study, we identified an epistemological
knowledge gap about the role of technological capabilities in the relationship between SCMs’
strategic orientation and competitive advantage, which led to the basic question of this
research: What is the role of technological capabilities in the relationship between the
strategic orientation of SCM and the competitive advantage of the Campinas Technological
Hub? The objective was to examine the mediating role of technological capabilities in the
competitive advantage of the supply chains of the companies that compose this
technological hub.

2. Theoretical framework

According to Porter (1980) and Burgelman et al (2004), technological capabilities are
essential for competitive advantage. However, authors such as Hall (2004) consider that
competitive advantage exists not only because of technological capabilities, but also because
of the application and integration of existing technologies. Ritzman and Krajewski (2004)
argue that technologies and technological capabilities require careful analysis because they
may present advantages (product quality improvement and cost reduction) but also
disadvantages (operation investment cost and large volumes requirements).

In the context of the SSCM orientation, technologies and technological capabilities can
act as a mediating factor: that is, their presence causes SSCM to gain competitive advantage.

Figure 1 shows the performance dynamics of technologies and technological capabilities
(TICs) in the relationship between SSCM and CA.

To operationalize the empirical mediation model, according to Baron and Kenny (1986)
and Lakatos and Marconi (1991), the mediator variable (TIC) is that which, in a sequence, is
placed between the independent variable (SSCM) and the dependent variable (CA). Its
function is to amplify, reduce or cancel the influence of SSCM on CA, and it is, therefore,
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considered a consequence of the independent variable (SSCM) and determinant of the
dependent variable (CA).

Therefore, to assert that a variable (TIC) is a mediator, it is necessary to have three
asymmetric relations:

(1) the direct original relation between the independent variable (SSCM) and the
dependent variable (CA), represented in Figure 1(a) by the path c;

(2) relationship between the independent variable (SSCM) and the mediator variable
(TIC), with the mediator variable (TIC) acting dependent on the independent
variable (SSCM), represented in Figure 1(b) through path a; and

(3) relationship between the independent variable (SSCM), represented in Figure 1(b)
by the path ¢, and the mediator variable (TIC), represented in Figure 1(b) by path
b. Both relations, SSCM and TIC, act as independent variables of the dependent
variable (CA).

In mediation, when paths “a” and “b” are controlled, fading or attenuation of the magnitude
of path ¢ (original) in relation to path ¢’ occurs. Obviously, TIC could be treated as a variable
antecedent to SSCM, or even a variable consequent to CA. These abstractions are made from
an endless chain, and the greater the understanding of the links in that chain, the better the
understanding of that relationship. In the specific case of this study, the object will be
focused on the mediation of TIC in the relationship between SSCM and CA.

The details of the literature review and assumptions, which support the empirical model
shown in Figure 1, are described next. Vergara (2013) suggests the use of the term
“assumption” instead of “hypothesis” in qualitative studies, to avoid implying testing, but

rather confirmation (or not) via non-statistical mechanisms.
DIRECT EFFECT —represented in Figure 1(a) through path c.

2.1 Strategic supply chain management and competitive advantage — Path ¢

Gunasekaran et al. (2004) argue that SCM has been an important component of competitive
strategy, which contributes to increased productivity and organizational profitability. The
literature addressing SCM strategies and technologies is vast, and in recent years the
measurement of performance and adoption of metrics have received much attention from
researchers and practitioners.

Performance measurements for the supply chain (SC) have assumed two perspectives.
The first concerns its impact on operational performance, based on the four traditional
competitive priorities — cost, quality, flexibility and delivery performance (Ferdows and De
Meyer, 1990).

In the second, financial performance is measured by financial and market indicators,
such as market growth, return on investment, sales growth and sales profit margin (Kaplan
and Norton, 1992; Li et al., 2006).

c a b
SSCM —> CA SSCM ——> TIC ——> CA
\_/
Figure la Figure 1b

Source: Authors
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Figure 1.
The empirical
mediation model
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Technological competence can be defined as a set of resources necessary for the
development of technological transformations, such as knowledge, skills and experiences
(Bell and Pavitt, 1995).

Some studies analyze the relationship between SSCM and CA: for example, the skills
pertaining to supply chain integration and their impact on SCM performance, in a study with
SCM professionals in the USA (Eltantawy et al, 2009); supplier development practices and
their effects on supplier—customer relationship performance in electronics companies in Hong
Kong (Li et al, 2012); and the relationship between the formation of partnerships for best
practices in environmental SC and performance results, in a study with Korean companies
(Youn et al., 2013). These studies pointed to the positive influence of SSCM on the CA of the
companies surveyed, demonstrating that the more strategically structured their supply
chain, the better their performance indicators and their CA in relation to their competitors.

On the basis of the above, the following four assumptions are made:

Assumption 1: Strategic supply chain management positively influences competitive
advantage.

INDIRECT EFFECT: represented in Figure 1(b) by paths a and b.

2.2 Strategic supply chain management and technological innovation capabilities — Path a
SSCM should seek the alignment of key organizations to achieve an effective flow of
tangible and intangible goods to meet customers’ wants and needs, bringing returns to the
entire chain (Paulraj and Chen, 2007; Sukati et al., 2012).

SC’s strategic management can be said to involve decisions that shape long-term
corporate capacity-chain capabilities and their overall strategy, through reconciliation and
ongoing adjustments to market and resource requirements (Melnyk et al., 2006).

It should be noted that there is a difference between production capabilities and
technological innovation capabilities (Bell and Pavitt, 1993; Lall, 1992). Production
capabilities are related to the routine operations of companies, involving the resources for
the production of goods and services and making use of factors such as skills, equipment,
organizational systems and management methods (Chiesa et al, 1996; Christensen, 1995).
Technological innovation capabilities concern the modification or improvement of products
and processes, and incorporate additional and distinct resources that allow the management
of technological changes independently (Burg et al., 2004).

The relationship between SSCM and TIC has been intensively studied in recent years, and
studies have addressed: the impact of socialization and TIC mechanisms on the integration of
the SC in Taiwanese manufacturing companies (Lin, 2014); the creation of technological
innovation through green SCM in industrial enterprises in Malaysia (Lee et al,, 2014); and the
importance of the strategic view in SCM for the development of new products with UK
producers through improvements in the suppliers’ creative and technological capabilities
(Lawson et al,, 2015). These studies conclude that SSCM increasingly relies on TIC investments
to manage complex relationships, large quantities and the exchange of information in the chain,
as well as the needs for adaptation and rapid changes in relation to other competing chains.

In this context, this study proposes the following assumption:

Assumption 2: The strategic management of the supply chain positively influences
technological innovation capabilities.

2.3 Technological innovation capabilities and competitive advantage — Path b

Some measurement scales for TIC were developed using a functional approach, with seven
capability dimensions (Guan and Ma, 2003; Lau ef al, 2010; Yam et al, 2004), briefly
described as follows:
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(1) learning capability, the company’s ability to identify and assimilate explicit
knowledge in the environment;

(2) R&D capability, the company’s ability to integrate research and development
strategy with project implementation;

(3) resource allocation capability, the company’s ability to acquire sufficient capital,
professionals and technology for the innovation process;

4)  manufacturing capability, the company’s ability to transform R&D results into
products that meet the needs of the consumer market;

(B)  marketing capability, the company’s ability to advertise and sell its products;

6) organizational capability, the company’s ability to ensure organizational
mechanisms that are in accordance with the organizational culture and the
adoption of good management practices; and

(7)  strategic planning capability, the company’s ability to identify strengths and
weaknesses as well as opportunities and threats, and formulate action plans in
accordance with corporate vision and mission.

Tang and Liou (2010), Vasconcelos and Cyrino (2000) and Wiggins and Ruefli (2002) argue
for the existence of four distinct models of concepts and explanations of competitive
advantage, with their premises focused on the following dimensions:

(1)  industrial organization, with technical production functions and a set of complementary
activities, where the source of competitive advantage is tied to the attractiveness and
positioning of the firm within the sector (Ghenawat, 1991; Porter, 1980; Shapiro, 1989);

(2) resources, with an analysis of the stability of resources, skills and capabilities, in
which privileged access to unique, hard-to-imitate resources supports the source of
competitive advantage (Barney, 1991);

(3) market processes, stimulating entrepreneurial activity, producing innovations and
generating knowledge to strengthen the concepts of innovation and creative
destruction (D’Aveni and Gunther, 1994; Jacobson, 1992); and

4)  dynamic capabilities — composed of an evolutionary set of resources, competencies and
capabilities — to gain competitive advantage through routines and organizational
processes that are able to regenerate the firm’s resource base (Amit and Schoemaker,
1993; Dierickx and Cool, 1989; Sanchez et al., 1996; Teece et al., 1997).

Other important studies were conducted by Hu (2012) on the relationship between TIC and
CA 1in the crystal monitor industries in Japan, South Korea and Taiwan, and by Azubuike
(2013), about the development of new products in the plastic manufacturing industry in
Nigeria. Their results pointed out that investments in technological capabilities for products
and processes can lead to a company’s superior performance.

Hence, this study investigates a third assumption:

Assumption 3: Technological innovation capabilities positively influence competitive advantage.

MEDIATION EFFECTS —represented in Figure 1(b) by path ¢’, under the impact of path b.

2.4 Mediator effect of technological innovation capabilities — Path ¢’

TICs are related to SSCM and CA through changes or enhancements of products and
processes, and connect additional and distinct capabilities that allow the independent
management of technological change (Yam et al., 2010).
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Yam et al. (2010) argue that the measurement of technological innovation can be
accomplished in seven dimensions of capabilities: learning, R&D, resource allocation,
manufacturing, marketing, organization and strategic planning. Such capabilities are
reflected by technological innovation, sales performance, product performance and sales
growth.

Ortega (2010) evaluated the role of TIC in mediating the relationship between
competitive strategies and company performance, with a sample of 253 communications
technology companies in Spain. The results indicated that TICs improve the relationship
between quality and cost performance orientation, suggesting that the theoretical
prescriptions of the RBV and competitive strategy should be combined by the companies to
greater effect.

Shan and Jolly (2013) conducted a survey of 215 Chinese companies in the electronics
industry, and showed that the different TICs have a positive impact on product innovation,
starting with linkage capacity, then production capacity and finally investment capacity.
The research concludes that TICs have a mediating effect on the relationship between
different SSCMs and company performance.

Finally, Noor and Aljababi (2016) indicate that absorptive capacity and entrepreneurial
orientation significantly impact TICs in small and medium-sized companies in the
construction sector.

On the basis of these findings, the following assumption is made:

Assumption 4: Technological innovation capabilities measure the relationship between
strategic supply chain management and competitive advantage.

3. Methodology

3.1 Nature, type of survey and sample size

This exploratory study used the triangulation or mixed method research design (Creswell,
2007). The reason for the choice of this method was the need to integrate, in a single detailed
investigation, different qualitative and quantitative data slices to guarantee a better
understanding of the problem studied (Creswell, 2007). Direct observations, secondary data
extracted from scholarly specialized journals and primary data were the sources for data
collection.

As for the size of the sample, interviews were attempted until the saturation of answers
was reached (i.e. after a certain number of interviews the answers tended to become repeated
or equivalent; Lakatos and Marconi, 1991). In addition, we assessed three types of
instrument validity: content, convergent and discriminant validity — all within the
limitations of qualitative research.

3.2 Data collection tool
For the collection of primary data, a semi-structured script was developed, divided into four
parts. Part 1 addressed company and respondent data. Part 2 included seven open-ended
questions (Appendix 2) that served as a guide for the in-depth and audio-taped interview, so
that details of the phenomenon could be retained for further analysis. In the open questions,
the interviewees were able to express general attitudes and opinions about the questions
presented. The open questions aimed to identify the main variables involving the research
constructs exposed in the conceptual model, from the point of view of the SCM managers at
the companies of the Campinas Technological Hub.

To obtain reliability of the qualitatively collected data, we sought to follow the
qualitative research protocol elements recommended by Yin (2001), initial scheduling for
field visits; choice of people and interview site; and previous training to help the interviewer
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discover motivations, beliefs, attitudes and sensations regarding the studied phenomenon.
The data collected were treated by content analysis, according to Bardin’s (1977) approach.
In general, the limitations of the qualitative research method are as follows:

¢ they are unstructured and exploratory, but although research carried out at this
stage cannot be conducted in a formal way, it can provide valuable knowledge
about the phenomenon studied;

» the analyses are based on in-depth examinations of personal, family and cultural
human experience; and

e they are based on small samples, which indicates the in-depth interview as an
appropriate strategy.

Part 3 referred to the closed questions (Appendix 1), and aimed to identify the degree of
agreement or disagreement with the assertion presented in their respective constructs. The
scale adopted was that of classification by items, considered non-comparative. The
respondents did not compare the assertion being classified, either with another or against a
specified standard. The respondents evaluated only one statement at a time, in the
respective construct, indicating their degree of agreement or disagreement, according to six
categories of responses that ranged from totally disagree (DT = 1) to totally agree (CT = 6).

The closed questions were distributed in three assertion blocks. The first one referred to
the construct orientation of the SSCM, the second referred to the construct TIC and the third
referred to the construct CA.

Figure 2 shows the constructs broken up into their measurements.

Before its definition, the script underwent successive pre-tests to determine the measures;
eliminate possible problems of understanding in the questionnaire statement and the
content of the assertions; and contribute to the formation of the research protocol.

Next, a sample of ten companies in the hub were selected by applying the accessibility
criterion, using data available on the website of the innovation agency Inova, part of the

SSCM TIC CA
Independent Variable > Mediator Variable ————>| Dependent Variable
(33 measures) (23 measures) (17 measures)

Supply Chain Managment
(9 measures)

Learning Capability
(2 measures)

Competitive Priorities
(6 measures)

Operational Performance

Management Planning and Strategy
(4 measures)

(5 measures)

R&D Capability
(3 measures)
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Technology and Information System
(4 measures)

| Management’s Competence and Business
Areas

[ RBV
(5 measures)

Strategic Alliances
(3 m measures)

Risk Management
(4 measures)

Source: Authors

Resource Allocation Capability
(4 measures)

Manufature Capability
(3 measures)

Marketing Capability
(4 measures)

Organizational Capability
(3 measures)

Strategic Planning Capability
(4 measures)

Financial Performance
(7 m measures)

Figure 2.

The empirical model
with its constructs
and sub-constructs
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Campinas technological hub. First contacts were made with the supply chain managers to
schedule a date, time and place for in-depth interviews.

Questionnaires with the closed-ended questions were used to collect data, which was
then treated by the non-parametric Mann—Whitney U test. In this test, all calculations are
done through ranks, not with actual values. It is commonly applied in ordinal data to
compare two unpaired groups, to verify whether they belong to the same population. The U-
test can be considered the non-parametric version of the ¢-test for independent samples.

Because the study deals with non-parametric distribution, three important criteria for the
validation of the collected data were considered: the unidirectionality of the asymmetric
relation, unidimensionality and multiple (or summed) scale. The relationship between a
stimulus and a response is always unidirectional. The asymmetric relationship is the core of
sociological analysis, in which it is postulated that one variable (called independent)
produces a change in another (considered the dependent variable). When the direction of the
asymmetrical relationship is not so obvious, Lakatos and Marconi (1991) suggest appealing
to the temporal order, or the characteristics of fixity or changes of variables.

The unidimensionality, similar to the reliability of the construct, refers to the
characteristic of a set of measures that has only one inherent trait or concept in common
(Hair et al, 2005). The Cronbach Alpha coefficient is commonly used to measure the
consistency of the unidimensionality or reliability of the construct.

The limitations of the quantitative method were: (a) the size and variability of the sample
as these elements are important in the analysis of the data to obtain an acceptable level of
statistical significance, usually 0.01 or 0.05. For small (z < 30), or very small samples (n <
12), Levine et al. (2005) suggest using the f-distribution. However, for ordinal data, which
rarely has a normal distribution, the non-parametric Mann—Whitney U test was used in the
data treatment to circumvent the problem of sample size.

4. Data analysis and results
To collect the data, ten interviews were conducted in ten organizations between April 27 and
May 25, 2016.

4.1 Demographic profile of respondents and companies
The demographic profile of respondents and companies is shown in Table I.

In summary, the sample consisted of seven male and three female respondents. Six of the
interviewees held positions of coordinators, three were managers and one was an auditor.

Regarding the level of education, nine respondents had postgraduate degrees
(professional specialization or MBA) and one had an undergraduate degree. The training
was predominantly in administration (six interviewees), but also in engineering, law, I'T and
€CONOMICS.

Regarding time with the company, six respondents had been with the company for more
than five years and four between two and five years. Six interviewees had been in their
current position between two and five years, and four had been more than five years.

The companies surveyed operate in the sectors of food, automobiles, information
technology, fiberglass, metallurgy and energy. In the analysis of the size of the companies, it
was identified that 2 have up to 99 employees, 3 have between 100 and 499 employees and 5
have more than 500 employees. In terms of annual revenues in 2015, five companies earned
less than R $90 million, two earned between R $90 and R $300 million and three companies
earned more than R $300 million.
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4.2 Analysis of qualitative data
This section presents the analysis of respondents’ spontaneous responses to the questions
about the three constructs of the research model: SSCM, TIC and CA:

(1) Evidence of relationship: strategic management of the supply chain positively
influences competitive advantage.

With regard to what makes up an effective SSCM, the following comments stand out:

Considering “effective” and “strategic”, it can be synthesized as the coordination of activities
related to the supply chain, which can deliver quality and agility, guaranteeing customer
satisfaction and maximizing profits. It is understood that effective processes are important;
involvement of different business areas; and information sharing. (Interviewee 2)

Finding the balance between quality, cost, delivery time, flexibility and innovation to meet the
needs of the company and the customers. (Interviewee 4)

It is important to understand the dynamics of the market, the customers’ needs and the supply
chain structure of the company. (Interviewee 5)

The main strategies used by companies for SCM are as follows:

Partnerships with companies, such as long-term contracts and visiting programs, with the
objective of exchanging experiences and knowledge of the reality of each partner company in the
supply chain. (Interviewee 3)

[...] the sharing of information; the effective planning for demand with participation of different
business areas (such as logistics, I'T, marketing and procurement); and the search for constant
optimization of processes, which includes reducing bureaucracy and increasing control.
(Interviewee 1)

[...] the definition of key suppliers for raw materials and services that add value to the final
product. (Interviewee 5)

(2) Evidence of the relationship: strategic management of the supply chain positively
influences the capabilities of technological innovation.

The main motivating factors for a company to invest in TIC are competitive advantage; cost
reduction; optimization of production and delivery times; investment in new technologies;
legal and economic issues (local and global); product quality enhancement; need for survival;
international competition; demands by customers for greater technological content;
integration of information systems; and improvements in sustainability.

Regarding the importance of constant technological innovation for the company, some
comments of the interviewees were as follows:

Stay competitive in a globalized world. For the company, the issues related to technological
innovation are directly linked to its survival. (Interviewee 7)

Technological innovation is a critical factor for the company’s success because if the use of certain
raw materials tends to grow in the industry, the level of quality required of the products by
customers grows even more strongly, with zero tolerance for all types of error. This requires a
thorough knowledge of the production process and absolute control of process parameters, which
is provided through technology, especially information technology. (Interviewee 6)
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(3) Evidence of the relationship: technological innovation capabilities positively
influence competitive advantage.

The ten interviewees identified several factors that make their companies competitive in the
market: quality of final products; production and logistics costs; R&D; innovation; SCM;
better performance and agility in deliveries; low competition; customer relationships;
delivery deadlines; research and service solutions; control of internal and external processes,
and pioneering the development of equipment and processes in their sector.

The main indicators of financial performance are: net profit; EBITDA; liquidity index;
ROI; partnership with suppliers (number of contracts); profitability; rentability; fixed and
variable costs; gross revenue; and product contribution margin.

Regarding operational performance, the main indicators can be divided into production
indicators (productivity indexes, lead time, equipment idleness, waste index, energy
consumption and indirect manufacturing costs); purchases (number of items purchased per
buyer, number of items on contract, standardization and/or replacement of materials and
inventory turnover); and customer relations (customer satisfaction, delivery time, technical
assistance and rework).

The results obtained with the qualitative data also demonstrate that TIC has a mediating
effect between SSCM and CV: the respondents emphasized its importance and mediation in
their organizational practices. For the companies surveyed, the questions about
technological innovation are directly related to obtaining a competitive advantage, which
can include producing something new, or improving or evolving what is already in use.

4.3 Analysis of quantitative data
To measure the internal consistency or the reliability of the unidimensionality, the
Cronbach’s Alpha coefficient was used. The value for the SSCM construct was 0.985 for the
TIC 0.983 and for the CA 0.964. All these values are above the recommended minimum of
0.7, thereby denoting that the measures can be summed in such a way as to represent the
construct as a whole.

Table II shows the result of the ordering of the ranks of the SSCM, TIC and CA
constructs in ascending order of the CA construct.

When the CA is shown in ascending order, the relations of CA with TIC and SSCM are
asymmetrical. Companies with lower CA ranks do not correspond to the lowest rank of
SSCM (with a score of 101). Likewise, Rank 3 of the CA (score equal to 69) does not

Original sample Sorted sample SSCM TIC CA
4 1 112 55 31
1 2 105 73 51
9 3 164 122 69
3 4 148 93 73
5 5 155 108 74
8 6 187 120 82
2 7 101 68 87
6 8 188 125 89
7 9 192 123 90

10 10 195 137 101

Source: Authors’ research data

Role of
technological
capabilities
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Table II.
Added scale and CA
ranks
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correspond to Rank 3 of TIC (which is equal to 73). In applying the Mann—Whitney U test, it

15.3 is verified that the three constructs are statistically significant (a = 0.05), as presented in
’ Table III, thus confirming the independence of the samples.
Finally, the results of the verification of TIC mediation in the relationship between SSCM
and CA are shown. By using the mediation rule suggested by Baron and Kenny (1986) and
Lakatos and Marconi (1991), we have:
258  the original direct relationship between CA by SSCM — path ¢ [Figure 1(a)].
The results are shown in Table IV and Figure 3.
In the original direct relationship between CA by SSCM, as the SSCM level decreases, so
does the competitive advantage (CA), which shows the direct impact of SSCM on CA:
* The relationship between TIC by SSCM — Path a [Figure 1(b)].
The results are shown in Table V and Figure 4.
In the direct relation of TIC by SSCM, there is also a direct influence by the degree of
SSCM on TIC. That is, as SSCM decreases, so does the importance of TIC, which
demonstrates that variations (high or low) in TIC also occur (high or low) in SSCM:
¢ The relationship between CA by TIC — Path b [Figure 1(b)].
Table III.
Mann Whitney U SSCM-TIC SSC-CA TIC-CA
testfor the SSCM,  gjonificance (two-tailed) 0013 0.000 0.045
TIC and CA
constructs Source: Authors’ research data
SSCM-High SSCM-Low
CA N (%) N (%)
CA-High 147 55 18 28
CA-Low 118 45 47 72
TOTAL 265 100 65 100
TableIV.
Ca by SSCM Source: Authors’ research data
CA by SSCM
200
147
150
5 100 118 47
50
0 18
SSCM-High SSCM-Low
SSCM
Figure 3. [ ——caAHigh — ca-low]
Graph CA x SSCM
(score)

Source: Authors’ research data
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The results are shown in Table VI and Figure 5. Role of
For the direct relation of TIC by CA, the impact of the TIC construct on CA is observed. technological
As in the previous relation, as TIC decreases, so does the competitive advantage (CA), capabilities
thereby denoting the direct relation between the constructs: p
¢ The relationship of TIC mediation in the relationship between SSCM and CA — Path
¢’ [Figure 1(b)].
. . 259
The results are shown in Table VII and Figure 6.
One can verify the mediation of TIC in the relationship between SSCM and CA
(mediation effect) by comparing the magnitudes of the regression coefficients, c and c’. In the
regression coefficient c, after the TIC control, represented by the paths a and b (shown in
Table VII and Figures 6 and 7), it is observed that there was attenuation or fading of path ¢
(shown in Table IV and Figure 3), showing that TIC had a mediating role in the relationship
between SSCM and CA.
In terms of the assumptions, which do not imply statistical testing, it can be inferred that
all of them support the anticipated answers to the formulated problem — that is, TIC plays a
SSCM-High SSCM-Low
TIC N (%) N (%)
TIC-High 161 61 4 6
TIC-Low 104 39 61 94 Table V.
TOTAL 265 100 65 100 TIC by SSCM
TIC by SSCM
200 161
150
) 104
; 100 61
50
4
0
SSCM-High Low
SSCM
[—— IT-High —— IT-Low] Figure 4.
Graph TIC x SSCM
Source: Authors’ research data (score)
TIC-High TIC-Low
CA N (%) N (%)
CA-High 100 58 15 25
CA-Low 71 42 44 75
TOTAL 171 100 59 100
Table VI.

Source: Authors’ research data

CA by TIC
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Figure 5.
CA x TIC (Score)

CA by TIC
120
100
80
60 71
40
20

100

CA
S

15
IT-High IT-Low
TIC

CA-High CA-Low

Source: Authors’ research data

TIC High
SSCM-Alta SSCM-Low SSCM-High SSCM-Low
CA N (%) N (%) N (%) N (%)
CA-High 95 58 2 58 26 25 15 25
CA-Low 66 42 2 42 78 75 46 75
Table VII. TOTAL 161 100 4 100 104 100 61 100
CA by TIC and
SSCM Source: Authors’ research data
TIC - HIGH
95
100
80 b
60
<
U g0
20 2
SSCM - High  SSCM - Low
. SSCM
Figure 6. [— CAdiigh —— CA-Low]
CA by TIC and SSCM
(TIC-High) (score)

Source: Authors’ research data

mediating role in the relationship between SSCM and CA. Briefly, the assumptions defined
for solving the problem are shown in Table VIII.

In summary, it can first be stated that TIC is a mediating variable in the relationship
between the independent variable (SSCM) and the dependent variable (CA) because the three
asymmetric relations are found as follows:

(1) between the independent variable (SSCM) and the dependent variable (Ca);

(2) between the independent variable (SSCM) and the mediator variable (TIC) — in this

case, the mediator variable acts as dependent on the independent variable (SSCM); and
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TIC - LOW
100 78
80
< 60 N
O 40 1
20 ——
0
@)ég’\é\ @I\/o*\
& c-)"J(J
SSCM

[ == CA-High === CA-Low |

Source: Authors’ research
data
Assumptions Decision
SSCM — CA S Supports
SSCM — TIC S, Supports
TIC — CA Ss Supports
Mediation Sy Supports

Source: Authors’ research data
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Figure 7.
CA by TIC and SSCM
(TIC-Low) (score)

Table VIIL.
Assumptions for
solving the research
problem

(3) both the SSCM and TIC variables act as independent of the dependent variable
(CA).

Second, the relationship between the independent variable (SSCM) and the dependent
variable (CA) is owing to the mediator variable (TIC) because when exercising control over
the test factor, represented by the mediator variable (TIC), as shown in Table VII, the
original relationship between the independent variable (SSCM) and the dependent variable
(CA) was attenuated: that is, it became weaker.

The empirical evidence in the qualitative and quantitative analyses contributed to the
academic literature and management practices and achieved the objectives proposed in this
study. The nature of the technology industry requires gaining competitive advantage, which
depends on the ability of each organization to balance SSCM and the use of technological
capabilities. Companies’ TIC represents a challenge for managers and organizations in
terms of adding value and impact to CA.

5. Final considerations
Given the results obtained, this study leads to a number of implications for academic
development and managerial practices.

The first is the need for a more macro-oriented approach to TICs, more specifically in
technology hubs, from the point of view of the strategic management of the supply chain.
The theme should also be adapted to the Brazilian context, as it is still under-studied in
domestic industries.
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The main benefits obtained by enterprises in terms of technological innovation include
innovation promotion strategies, organizational management, culture and knowledge
management, R&D program management and the management of benefits and fiscal
incentives for innovation. With regard to strategic management, the following actions can
be listed: strategic consulting and business and project advisory services; modeling and
preparation of business plans; strategic planning and action plans; creation of business
improvement and excellence programs; and promotion of capacity-building and customized
training.

The present study set out to fill a knowledge gap, in methodological terms, in the effort to
understand the relationship between strategic supply chain management, technological
innovation capabilities and competitive advantage, thereby contributing in a relevant way
to existing studies on technology hubs. Finally, because this study is exploratory, the
estimated model can be considered a best estimate.

The size of the sample and the data collection for convenience are limitations to this
study, so the results obtained should be received with caveats. A further limitation is that
the data was only collected once, using a cross-sectional design.

To pursue this avenue of study, we suggest the following:

¢ to expand the sample for better consistency of the data obtained, prioritizing the
survey research method, so that the results can be generalized,;

¢ perform the exploratory factorial analysis by research construct and compare it
with the results obtained in the present study; and

e build the relationship between the research constructs through the analysis of
structural equations and linear regression, to study more deeply the mediating
influence of TIC within the proposed model.
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INMR Appendix 1. Close-ended questionnaire with measures of SSCM, TIC and CA

15,3 In this part of the questionnaire, divided into blocks, please note the degree of agreement with

each statement presented. Consider level 1 as totally disagree and level 6 as totally agree.

Block 1: The strategies of the supply chain management are based on:

Degree of Agreement

266 My company... e sl Agement_
Supply Chain Management

Selects key suppliers.

Y

Develops some kind of partnership with suppliers.

Uses information systems to exchange information with suppliers (EDI,
VML CPFR).

IS

Plans, together with supply chain partners, promotional events.

o

Develops, together with supply chain partners, the market forecast.

ES

Manages, together with supply chain partners, the entire inventory.

N

Plans, together with supply chain partners, the variety of products”

o

Works together with partners in the supply chain to find solutions.

Uses information systems to €xchange information with customers (EDI,
VMI, CPFR).

©

Strategic planning and management

s

Analyzes the opportunities and threats of the external environment.

Analyzes the strengths and weaknesses of its internal environment,

S

Establishes mission, vision, and organizational goals.

13| Formulates strategies that combine the strengths and weaknesses of the
company with the opportunities and threats of the environment.

=

Implements and carries out strategic control activities to ensure that the
objectives are achieved.
Technologies and information systems

15| Makes purchases over the internet

>

Receives orders through the internet (sales).

systems.

3

Integrates its sectors via information

=

Invests in new product and process technologies.

Management competences of business areas

S

Identifies deviations in the execution of planned activities.

Establishes alternatives to implement corrective actions on detected
deviations.

2

S

2

Compares results achieved with the expected results.

Resource-based view

2.

i3

Has sufficient physical resources.

2:

S

Has sufficient human resources

2

R

Has sufficient organizational resources

2:

b3

Has sufficient technological resources

26| Has sufficient financial resources.

S

(continued)
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Strategic alliances
27| Is willing to make short-term sacrifices to maintain good relationships
|| with partners.
28| Understands that strategic alliances are not only to make partnerships,
|| butalso to provide economic compensation.
29| Makes extra efforts that go beyond the contractual obligation with
|| partners.
Risk Management
30| E risk policies and methodol
31| Assesses and measures risks in their impacts and probability.
32| Treats risks according to their level of occurrence (accept, control,
transfer, or miti,
33| Reports risk monitoring results to senior management for decision
making.

Block 2: Technological innovation capabilities are perceived when:

ee of Agreement

My company .......

4 5 6

Learning capability

improvement.

Encourages work teams to identify opportunities for

Adopts the evaluation of knowledge in its daily activities.

2
R&D capability
Has high quality and fast feedback in design and engineering
5 | production.
4 Has good mechanisms for transferring technologies from

research to product development.

innovation.

Has a strong market share in the process of technological

Resources allocation capability

Attaches great importance to human

6

L7
8 Selects the key person in each functional department for the
9

Has ongoing human programs.

innovation process.

Provides constant capital supplement in innovation activities.

Manufacturing capability

Has a production department with the capacity to transform
research and development into effective production.

Effectively applies advanced production methods.

| 12 | Has trained production staff.
Marketing capability
13 | Conducts relationshi with key clients.
| 14 | Has good knowledge of the different market segments.
15 | Has a highly efficient sales force.
16 | Offers excellent after-sales service.
Organization capability
| 17 | Can reconcile several innovation projects in parallel.
Has good coordination and cooperation between the
18 | departments of research and development, marketing and
production.
1 Places integration and control of the main functions of the
company with top
Strategic planning capability
| 20 | Has high capacity to identify internal strengths and weaknesses.
21 | Has high capacity to identify external opportunities and threats.
| 22 | Has clear and objective goals.
3 Has a strong market share in the process of technological

innovation.

(continued)
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I QMR Block 3: My company has a competitive advantage over competitors when it:

15’3 My company .. Degree of Agreement

1 2 3 4 5 6

C itive priorities
| | Can offer lower prices than its competitors.

Can offer products compliant with the technical specifications of
the project.
3 | Produces products with a high quality of design and finish.
4 | Ts the first to introduce new products to the market.
268 5 | Has the ability to change the design of the product to customize
6

it according to the customer’s need.
Meets delivery deadlines.

Operational performance
| 7 | Has high employee productivity.
8 | Has low rates of rework and scrap.
9 | Offers good technical assi
10 | Attempts to reduce lead time and setup time.
Financial performance
| 11| Has a good profit margin on sales.

12 | Has increased sales in the international market.
| 13 | Has increased sales in the domestic market.

14 | Has a larger market share.

| 15 | Has higher billing.
16 | Has higher return on investment (ROI).

17 | Has greater gross profitability.

Appendix 2. Semi-structured — Qualitative Roadmap

¢ What constitutes effective strategic supply chain management?

¢ What are the main strategies used by your company for supply chain management?

e What are the main motivating factors for your company to invest in technological
innovation capabilities?

¢ How important is constant technological innovation for your company?

¢ What are the key factors that make your company competitive in the market?

¢ When you think about your company’s financial performance, and which indicators do
you consider most important?

¢ When you think about your company’s operational performance, and which indicators
do you consider important?
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