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Abstract: At present, the role of intellectual capital in organisations is
significantly more important than in the past owing to the transition from an
economy based on assets to another based on knowledge. The value of
intangible assets increases as that of tangible assets decreases; this allows
organisations, which prioritise intellectual capital, to produce competitive
advantages and achieve better performance. The purpose of this paper is to
ascertain if human capital, structural capital and relational capital have a
positive influence on the organisational performance of medium-sized firms in
the Mexican manufacturing sector. Moreover, it is analysed if competitive
advantage mediates the relation between intellectual and organisational
performance. Data were obtained from a survey sent to 309 CEOs of Mexican
manufacturing firms. In order to test the research hypotheses, the construct
validity was tried by means of face, content, convergent, nomological and
discriminant validity, for which techniques such as exploratory and
confirmatory factor analysis using SPSS and AMOS, respectively, were
resorted to. Later on, Partial Least Squares Structural Equation Modelling
(PLS-SEM) was applied using software SmartPLS. Results showed that the
three dimensions of intellectual capital have a positive and significant influence
on organisational performance. Furthermore, competitive advantage mediates
the relation between intellectual capital and organisational performance.
Keywords: intellectual capital;
performance; manufacture.
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1

Introduction

Indubitably, all tangible assets are relevant for firms; they are utilised to produce goods
and services for clients, they are found in the balances and being visible for everyone,
they are deemed highly valuable for shareholders, clients and suppliers. However, there
are also intangible elements that contribute to growth, development and organisational
performance (OP), which are called intellectual capital (IC).
Bueno et al. (2014, p.344) state that “the terminology utilized in the development of
IC is excessively scientific and technical when there is a limited entrepreneurial culture,
hence in cases like this, firms do not understand it.” If this is the case, it is likely that
firms are not fully exploiting their intangibles; consequently, they do not quantify them
and, thereby, do not monetise them. For its part, the academic world has made relevant
contributions to the study of IC (Kaplan and Norton, 1992; Brooking, 1996; Edvinsson
and Malone, 1997; Roos and Roos, 1997; Nahapiet and Goshal, 1998) and its
dimensions: human capital (HC), structural capital (SC) and relational capital (RC). In
virtue of the advances in the study of IC, firms have acquired knowledge, but manly have
become aware of the impact of IC on OP.
Additionally, complementary research lines have been developed. In them, a number
of variables have been included to analyse how they influence the aforementioned
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relation; one of them is competitive advantage (CA). Various authors (Kong and Prior,
2008; Sirmon et al., 2008; Kamukama et al., 2011; Yaseen et al., 2016; Ferreira and
Fernandes, 2017; Li and Yu, 2018) have contributed to demonstrate how CA positively
influences IC and/or OP. In this sense, Yaseen et al. (2016, p.170) comment that
“intellectual capital provides resources and capabilities to create a sustainable
competitive advantage in firms.” Therefore, it is very important that the firms identify the
mechanisms that potentialise intellectual capital, be aware of which competitive
advantages they have, and thus discover if all this allows increasing their organisational
performance.
In Mexico, the manufacturing sector is one of the most dynamic in the country; it
contributed with 15.8% to GDP and generated more than 3 million job posts (INEGI,
2018a). Additionally, this sector is the one that applies the most technology, promotes the
development of human capital and forges important alliances with clients and suppliers.
This sector actively participates in international value chains through its most important
clusters, including the automotive, auto parts, aerospace, medical devices, electronic,
household appliances and processed foods (PROMEXICO, 2018). For these reasons, this
sector was chosen to be a research subject.
The purpose of this paper is to ascertain if human capital, structural capital and
relational capital have a positive influence on organisational performance in mediumsized firms of the Mexican manufacturing sector. Besides, it is analysed how competitive
advantage mediates the relation between intellectual capital and organisational
performance. Finally, it is established if the origin of capital and exporting activity have a
moderating role between IC and OP.
The first part of the document is devoted to a review of the literature, in particular the
topics of intellectual capital and its three dimensions are analysed as well as
organisational performance and competitive advantage, and also the research hypotheses
are formulated. In the second part, the research methodology is presented, for which a
survey based on the studies of the authors (Bontis et al., 2000; Li et al., 2006; Sharabati
et al., 2010; Kamukama et al., 2011; Phusavat et al., 2011; Kamukama, 2013; Khalique
et al., 2015) was designed and applied to CEOs and managers of medium-sized
manufacturing firms.
In the third part, the results of the research are presented by verifying the validity of
the construct with face, convergent, nomological and divergent validity tests. To do so,
an exploratory factor analysis was carried out using statistical software SPSS, ver. 22.
Later on, a confirmatory factor analysis was run utilising AMOS, and Partial Least
Squares Structural Equation Modelling was applied using software SmartPLS. Finally, in
the last part of this document, the discussion and conclusions are developed and the
implications, contributions and limitations of the research are presented.

2

Literature review

2.1 Intellectual capital
Intellectual capital can be defined as all those intangibles an organisation has and which
can be acquired or generated, assimilated, processed and implemented in a harmonious
way in order to attain higher levels of innovation, productivity and competitiveness, in
spite of not being reflected in the financial statements. Moreover, they produce future
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value, upon which competitive advantage rests (Sánchez Medina et al., 2007; Zhang
et al., 2018). Therefore, the purpose of IC research is to analyse all the intangibles that
exist in an organisation (Torres et al., 2018). Likewise, IC is considered to be dominated
by the organisation’s ability to transform one resource into another (Peng et al., 2007).
Hence, it is not only about owning IC, but also about how this allows the organisation to
generate even more. Asiaei and Jusoh (2017, p.3) comment that “the literature shows that
intellectual capital comprises various types of knowledge-based assets,” so it is very
important that the organisation can clearly identify them in order to process them.
A more strategic use of IC requires reinforcement of training, professionalisation and
cooperation within the organisation (Fernández-Jardón and Martos, 2016). In like
manner, Yaseen et al. (2016, p.170) argue “that organizations can substitute tangible
assets and resources, but they are unlikely to do that with intangible assets.”
On the other hand, Pedro et al. (2018, p.438) state that “the importance and positive
impact of IC on the performance of organizations is confirmed, as well as the advantages
of efficient assessment for their development and growth.” In this sense, Pitchayadol
et al. (2018), Dabić et al. (2018) and Jardon and Martos (2012) also argue that IC is more
important as a source of competitive advantage in SMEs because tangible resources are
often fewer. This explains why the impact is heavier on SMEs that take advantage of
their IC.
IC can be divided into different dimensions depending on the author which uses it;
for instance, Youndt et al. (2004) divide IC into human, social and organisational.
Whereas, Bueno et al. (2011) divide it into human, organisational, technological, social,
customer and business. However, the most popular classification was the earliest
developed, in which IC is only divided into three dimensions: human, structural and
relational (Bontis, 1998; Seetharaman et al., 2004; Seleim et al., 2004; Chu et al., 2006).
In this paper, we decided to resort to this classification because it is the most used in the
literature.
There are several methods to measure IC in organisations. Most authors choose to
make use of qualitative indicators (Bontis et al., 2000; Díez et al., 2010; Sharabati et al.,
2010; Phusavat et al., 2011), as in the case of this paper, since these indicators can
analyse variables that organisations are unlikely to be able to measure; while others
prefer to use quantitative and financial indicators. In this regard, a number of metrics
have been used over the last 20 years (Liebowitz and Suen, 2000); for example, Ståhle
et al. (2011) demonstrated that the Value Added Intellectual Capital Coefficient (VAIC)
is not a good method to measure intellectual capital, which evinces there is neither
single methodology nor general consensus about what the best one is; albeit, qualitative
indicators are taking the lead in recent studies. In like manner, organisational
performance measurement models should be better exploited when there is high IC in
them (Asiaei and Jusoh, 2017).
Bueno et al. (2014) mention there is a huge gap between theory and practice when IC
is analysed in all kind of organisations. It is difficult to understand what IC means and
how it can be measured; thereby, not all the intangibles are considered or sometimes they
are not treated with the same importance as others. It is also true that depending on the
area of the company the intensity in the use of a certain IC may vary (Lynn and
Dallimore, 2004; Youndt et al., 2004; Díez et al., 2010); an example of this is relational
capital, which is more important in the area of customer service, where structural capital
mostly prevails. This way, the measurements used can be more specific if they include a
combination of quantitative and qualitative indicators.
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2.1.1 Human capital
Human capital can be defined as the knowledge acquired by the members of an
organisation, their productivity, and the value of their contribution to the company
(Montejano and López, 2013; Lee and Lee, 2018). HC can be internally developed or
attracted, looking for people with vast knowledge and honed skills in the external labour
market (Youndt et al., 2004). Ali et al. (2018) and Kianto et al. (2010) consider that HC
is the most important of all capitals. For their part, Jardon and Martos (2012, p.476)
comment that the process of producing intellectual capital begins with human capital. In
this sense, Stieg et al. (2018) and Ugalde-Blinda et al. (2014) mention that HC is vital for
SMEs to attract talent and thus achieve the organisation objectives. Han and Li (2015)
mention that firms with abundant human capital can find it easier to anticipate changes in
the environment and can be more efficient in their communication and faster to grasp
opportunities and avoid threats; however, if they lack human capital, such capabilities
cannot be properly developed, which will affect the firms’ performance. HC comprises
all the knowledge (explicit and tacit), capabilities and skills of the organisation workers
(Gashi et al., 2017); it also includes attitude (behaviour, motivation and ethical conduct)
and intellectual agility (innovation, imitation and adaptation) (Kang and Snell, 2009).
Galabova and McKie (2013) include individual competence, personal networks, health,
work ability and experience gained over the years.

2.1.2 Structural capital
Structural capital refers to all the knowledge owned by an organisation and that is
independent from the people. In this sense, it is the set of intangibles that structure and
develop the activities of the organisation (Uriona et al., 2013). On the other hand,
Ramírez and Duván (2007, p.140) comment that SC “represents the knowledge that the
organization accomplishes to make explicit, systematize and internalize and which, at
first, can be latent in the people and teams of the firms.” SC can be conceptualised in
different ways depending on the preference to analyse innovation or productive processes
(Chang et al., 2013). Moreover, SC is the critical link that allows IC to be measured at
the organisational level of analysis (Bontis et al., 2000). For their part, Scarabino et al.
(2007, p.64) argue that structural capital will adapt faster and will be recognised in
accountancy as it is the best positioned to reach the scientific rigour necessary for its
assessment, registration and accounting exposition. SC comprises relations (including
strategic networks, alliances, relationships with customers and other key stakeholders),
organisation (databases, operation manuals, strategies, organisational charts, routines,
infrastructure, processes and culture), renewal and development (research and
development, investments in organisational learning), mechanisms, structures and
anything whose value for the company is worthier than its material value (Bontis et al.,
2000; Bollen et al., 2005; Moon and Kym, 2006; Tovstiga and Tulugurova, 2007).

2.1.3 Relational capital
Relational capital is the part of intellectual capital that allows creating value as regards
the external relations of the company (Edvinsson and Malone, 1997; Scarabino et al.,
2007; Walecka, 2018). Sánchez Medina et al. (2007, p.106) state that “RC is drawn on
the consideration that companies are not isolated systems, but, on the contrary, are
related to the outside.” On the other hand, Jain et al. (2017) argue that ‘from the
perspective of RC, SMEs acquire more knowledge from their customers because of the
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close proximity and are able to develop their RC with greater ease’. RC consists of
alliances and partnerships, brand image, business collaborations, community relations,
competitors, consumer trust, corporate reputation, customer loyalty and relationships,
customer satisfaction, distribution agreements, distribution channels, joint ventures,
knowledge of marketing channels, licensing agreements, networking systems,
partnerships, social networks and supplier relations (Bollen et al., 2005; Kianto et al.,
2010; Cricelli et al., 2014).

2.2 Organisational performance
Several papers have been produced in order to analyse the influence between intellectual
capital and organisational performance (Nahapiet and Ghoshal, 1998; Bollen et al., 2005;
Tseng and James, 2005; Wang and Chang, 2005; Suraj and Bontis, 2012; Liang et al.,
2013; Khan and Terziovski, 2014; Wang et al., 2014; Cleary and Quinn, 2016; Agostini
et al., 2017; Alfraih, 2018; Asiaei et al., 2018; Bontis et al., 2018; Cabrilo and Dahms,
2018; Hamdan, 2018; Nadeem et al., 2018; Kengatharan, 2019). The results of many of
them have been positive, as they show that IC positively and significantly influences OP,
either in all or at least in some of the IC dimensions. Organisational performance consists
of those indicators that allow the management to find out if the expected results are being
obtained from a quantitative and qualitative standpoint. In this sense, organisations can
decide on the actions that should be implemented to improve performance; this way, their
measurement is essential for every organisation and the success or failure of a firm can
depend on it. Likewise, it should also be considered that in addition to analyse the effect
that tangible assets have on the organisation, it is also necessary to consider intangible
assets, in this case intellectual capital. We concur with Phusavat et al. (2011) on the fact
that measuring financial and non-financial performance should be the prerequisite for any
organisation.
Regarding the use of financial indicators, Gogan et al. (2016) point out that such
indicators are found in the information contained in the companies’ balance sheets,
income statements and tax reports, among others. That is, it focuses on information that
the firm specifically knows; therefore, they are considered indicators the firm always
processes. In this respect, there are several studies that show the relation between IC and
OP measured via financial indicators (Ginesti et al., 2018; Hamdan, 2018). For their part,
Mercado et al. (2012) comment that although the use of financial indicators does not
always fully belong to IC measurement, such indicators are still relevant and influence
the competitiveness of organisations.
On the other hand, Delaney and Huselid (1996) point out that non-financial indicators
are composed of perceptions generated both inside and outside the organisation. Among
the most important indicators we find comparing the organisation with respect to itself
over a period of time, the quality of services or products, customer satisfaction and
suppliers, work environment, among others. In this sense, Pirozzi and Ferulano (2016)
argue that it is also necessary to assess the performance from the standpoint of
management and its leadership, which should be able to properly use human resources
and all processes within the organisation.
For this research, we chose to use non-financial indicators according to the existing
literature, where this type of indicator is considered the most appropriate to analyse
organisational performance (Bontis, 1998; Bollen et al., 2005; Phusavat et al., 2011).
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2.3 Competitive advantage
From the classic definitions of competitive advantage by Porter (1980), and subsequent
systemic competitiveness by Rusu and Roman (2018) and Esser et al. (1996), many
authors have studied how competitiveness is gained in an organisation. Besides, there is a
group of studies that focus on demonstrating what the relationship between intellectual
capital, organisational performance and/or competitive advantage is (Kong and Prior,
2008; Sirmon et al., 2008; Tovstiga and Tulugurova, 2009; Kamukama et al., 2011;
Kamukama, 2013; Jurksiene and Pundziene, 2016; Yaseen et al., 2016; Ferreira and
Fernandes, 2017; Yu et al., 2017). Porter (1991) claims that the competitiveness of a
nation is due to the fact that its firms are highly productive thanks to the efficient use of
their human, natural and capital resources. That is, a relation between IC is established as
an essential part to attain competitive advantage. Besides, Abdel and Romo (2004)
emphasise that entrepreneurial competitiveness comes from the competitive advantage a
firm has from its production methods and organisation (reflected in prices and quality of
the final product) in relation to its competitors in a specific market. Berumen (2006)
mentions that competitiveness in the firms is related to prices, costs, quality of the
products and the incorporation of technological improvements into the processes. In this
sense, Rua et al. (2018) comment that CA can be derived from differentiation and cost
leadership. In the case of Schilke (2014, p.188) the variable competitive advantage is
operationalised by means of strategic performance (qualitative dimension) and financial
performance (quantitative dimension). Finally, Jardon and Martos (2012) point out that
IC may be a source of competitive advantage if it combines with the firm’s
organisational capabilities. For their part, Li et al. (2006) underscore that organisational
performance is influenced by competitive advantage.
After the literature review, the following hypotheses are proposed:
H1: Human capital has a positive influence on organisational performance in the
Mexican manufacturing sector.
H2: Organisational performance in Mexican manufacturing firms is positively influenced
by structural capital.
H3: Relational capital has a positive influence on organisational performance in
Mexican manufacturing firms.
H4: The origin of capital positively moderates the relation between intellectual capital
and organisational performance.
H5: Exporting firms positively moderate the relation between intellectual capital and
organisational performance.
H6: Competitive advantage mediates the relation between intellectual capital and
organisational performance.

3

Methodology

In order to respond to the research hypotheses, the sample was determined in the first
place, for which the population of manufacturing firms registered in the country was
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quantified. This population accounted for 529,607 out of a total of 5,078,735 firms that
existed in Mexico in 2016 (INEGI, 2018b); that is, the manufacturing sector represents
10.42% of the national productive apparatus.
For the purposes of this study, only medium-sized firms were included (8.064; 1.5%
of the total); these are firms with a range of employees between 51 and 250; this firm size
was chosen as they have a formal organisational structure and specific roles inside the
organisation. To define the sample size a confidence level of 95% and an error margin of
5% were considered, which turned into 367 firms, out of which 309 surveys (84.20%)
were successfully answered.
The surveys were designed in electronic format, for which an own webpage was
designed, the survey was sent to all the CEOs and managers of the firms in the country
via email using data from DENUE (National Statistical Directory of Economic Units)
produced by the National Institute of Statistics and Geography (INEGI, 2018b), which
comprises all the firms in the country and is periodically updated. Likewise, it was tried
as much as possible that all the manufacturing activities were included in the sample
(Table 1). Since non-sampling errors can occur at any point of the research, the following
measures were taken in order to reduce such error to a minimum: (1) the drafting of the
questions was checked with experts to avoid confusion, besides the pilot test undertaken
was very useful to improve drafting; (2) only the surveys answered by CEOs and
managers were considered; (3) the respondents were given an email to ask any question
or make a request; (4) the coherence in the response was verified to avoid contradictions
in the information; and (5) occasional phone calls were made to some firms to verify that
the survey had been answered by the right person.
A 76-item survey was designed using important contributions from previous research
(Bontis et al., 2000; Li et al., 2006; Sharabati et al., 2010; Kamukama et al., 2011;
Phusavat et al., 2011; Kamukama, 2013; Khalique et al., 2015). The survey was divided
into four sections. The first was composed of several questions to identify the company
(name, location, city, state, economic activity, age and origin of capital). The second
section was designed using answers in a five-point Likert scale (from 1 = strongly
disagree to 5 = strongly agree) to measure the items from different indicators that make
up intellectual capital, which are human, structural and relational. The third section was
also designed using a five-point Likert scale, but with different answers (from 1 = below
to 5 = above), which was used to analyse the variable of organisational performance via
non-financial indicators.
Competitive advantage was integrated as a mediating variable, for which a five-point
Likert was also used (from 1 = strongly disagree to 5 = strongly agree), as in the second
section, this variable was based on indicators developed by Li et al. (2006), which are
price, cost, product quality, product innovation, time to market and delivery
dependability (Table 2).
Additionally, two questions that served as moderating variables were added; in this
case, they were origin of capital (1 = foreign; 0 = national) and exporting activity – if the
firm exports to other countries (1 = yes; 0 = no). The aim of these variables was to find
out if there is a moderating effect on firms with foreign capital or exporting activities in
the relation between IC and OP. Ritchie (2002) states that foreign firms – multinational
in this case – in addition to transfer knowledge and human capital training to the recipient
countries, improve abilities as well and produce knowledge via spill-over effect and
further competitiveness. Under this scheme, in the present paper it is intended to find out
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if foreign-capital firms positively and significantly influence the relation between
intellectual capital and organisational performance in manufacturing firms. Furthermore,
Calix et al. (2015) propose that firms with exporting activities have a higher level of
intellectual capital and this, at once, allows having higher probability to acquire
competitive advantages. If this is so, it would be expected that manufacturing firms with
exporting activity will influence the relation between IC and CA.
In view of producing reliable results, the validity of the construct was verified by
means of the following sorts of validation: face, content, convergent, nomological and
discriminant resorting to exploratory and confirmatory factor analysis. Later on, with the
obtained results Partial Least Squares Structural Equation Modelling was performed with
sorfware SmartPLS, which also allows validating the model.
To verify that the instrument and later results were valid, a reliability test was carried
out; to do so, the internal consistency measurement test was resorted to. Internal
consistency measures consistency inside the instrument and ask how well a set of
elements measures a behaviour or particular characteristic in the test (Drost, 2011,
p.111). In this paper, Cronbach’s α was used at a first approximation, and it was later
corroborated with composite reliability in order to verify the constructs’ reliability.
Table 1

Percentage of Mexican manufacturing firms in the sample applied

Manufacturing activity

Percentage of sample applied (%)

Food industry

7.7

Beverages and tobacco

5.6

Textile mills

1.2

Textile products

6.4

Apparel

6.8

Leather and related products

4.5

Wooden products

0.1

Paper

6.2

Printing and related activities

1

Oil and coal products

0.1

Chemical

0.5

Plastic and rubber products

6.3

Non-metallic mineral products
Primary metals

2
1.2

Metal-made products

7.5

Machinery

8.7

Computer and electronic products

10.5

Electrical equipment, appliances and components

9.2

Transportation equipment

8.2

Furniture and related products

0.7

Miscellaneous manufacturing

5.6

Intellectual capital, organisational performance and competitive advantage
Table 2
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Indicators included in the design of the survey

Indicators

Reference authors
Human capital

Attitude

Goldsby et al., 2018; Bueno et al., 2011;
Brooking, 1996; Lynn and Dallimore, 2004;
Sharabati et al., 2010; Tovstiga and
Tulugurova, 2007

Education and learning
Motivation
Innovation and productivity

Structural capital
R&D
Bontis, 1998; Bueno et al., 2011; Edvinsson
and Malone, 1997; Roos and Roos, 1997;
Sveiby, 1997

IT adoption
Identity and philosophy
Policies and processes

Relational capital
Customer and knowledge

Bontis, 1998; Brooking, 1996; Bueno et al.,
2011; Edvinsson and Malone, 1997; Lynn and
Dallimore, 2004; Roos and Roos, 1997;
Sveiby, 1997

Publics relations
Alliances
Distribution channels

Organisational performance
Profit growth
Sales growth
Stock value
Future outlook
Process productivity

Bontis et al., 2000; Sharabati et al., 2010

Employee productivity
Industry leadership
Overall response to competition
Overall business performance and success
Success rate in new product launches

Competitive advantage
Cost/price
Quality and product innovation
Time to market

Li et al., 2006

Delivery dependability

4

Results

As a first stage, face validity was carried out by means of the analysis of various studies
on the topics presented in this paper, which served as the basis to develop the survey. The
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items considered were those that better adapted to the processes of manufacturing firms
and which additionally explain each of the established constructs.
As a second stage, content validity was developed (Sireci, 1998), to do so the results
of the pilot test applied by the authors were analysed and contrasted with observations
from the surveyed CEOs to make adjustments to the questions and thus measure what is
intended with each construct. Although the utilised items that belong to varied contexts
of different countries, these were justified from the standpoint that they were designed
for medium-sized manufacturing firms. What is more, the original design does
correspond to the activities developed by Mexican manufacturing firms. The obtained
results suggested that the instrument was clear, accurate and it measured what each
construct had to.
Data were processed with software SPSS, version 22, at a third stage. A debugging of
the database was performed in order to eliminate abnormal data, duplicates and any error
that might affect the results. To test the statistical validity of the previously defined
constructs according to the literature reviewed, an Exploratory Factor Analysis (EFA)
was applied.
EFA allowed comparing the consistency of the designed constructs in relation to
previous researches (Vallejo, 2013). The results of EFA corroborated the originally
established constructs (see Table 3); however, four items were eliminated owing to the
low loading factor they presented, which was lower than .400 (Vallejo, 2013). The HC
dimension lost one item that corresponded to the ‘Attitude’ indicator, this way, HC went
from 18 to 17 items. On the other hand, SC, which originally had 21 items, lost three, one
corresponding to ‘IT adoption’, another to ‘Identity and philosophy’ and one more to
‘Policies and processes’. The rest of the constructs retained their original items (RC = 18,
OP = 10 and CA = 9). Additionally, when analysing data in Table 3, it is noticed that all
the dimensions had a Cronbach’s α higher than .700 (Vehkalahti, 2000), thus allowing
the corroboration of the model’s internal consistency.
The Kaiser-Meyer-Olkin (KMO) estimator was also positive, underscoring CA and
SC as the most important; moreover, the explained variance was also adequate (Albright
et al., 2008), albeit a little low for OP and very high for CA. In the same way, the rest of
the results are positive and the development of a Confirmatory Factor Analysis (CFA)
was considered now using software AMOS with the purpose of making the model more
robust and guaranteeing reliable results.
Table 3

Confirmatory Factor Analysis results using SPSS
Cronbach’s α

KMO

Χ2

X

% Variance

0.907

0.893

2868.7

3.61

63.77

Structural capital

0.948

0.931

5292.88

3.31

63.29

Relational capital

0.881

0.844

2517.22

3.59

62.34

Indicators
Human capital

Organisational performance

0.906

0.896

1720.74

4.01

54.85

Competitive advantage

0.967

0.922

3523.42

2.81

93.34

The results obtained after CFA were significant, as the indicators were within the
established parameters (see Table 4). The HC dimension with 17 items, after CFA,
decreased to 11, in which the indicators ‘Attitude’ and ‘Education and learning’ were the
most affected. All the models fit indices were found within the established parameters
(Cangur and Ercan, 2015), for HC, CFA indices were: RMSEA: .060; AGFI: .924; CFI:

Intellectual capital, organisational performance and competitive advantage

987

.976; GFI: .962; NFI: .955; TLI: .959. Dimension SC with 18 items dropped six
distributed between its four indicators; however, the indices for SC were: RMSEA: .056;
AGFI: .910; CFI: .975; GFI: .949; NFI: .952; TLI: .963. Dimension RC dropped six
items also between its four indicators, the indices also were strong: RMSEA: .051; AGFI:
.927; CFI: .974; GFI: .959; NFI: .944; TLI: .960. OP retained its original 10 items also
with positive indices: RMSEA: .052; AGFI: .941; CFI: .987; GFI: .971; NFI: .972; TLI:
.978. The mediating variable CA also retained its nine items and with excellent indices:
RMSEA: .020; AGFI: .968; CFI: .999; GFI: .994; NFI: .998; TLI: .999. Finally, the
general model fit was strong: RMSEA: .059; AGFI: .911; CFI: .975; GFI: .955; NFI:
.954; TLI: .957. Moreover, nomological validity was carried out by means of a chisquared test (Anderson and Gerbing, 1988), verifying the model’s validity.
Table 4

Items eliminated after model fit

Indicators

Original items

Final items

Human capital

18

11

Attitude

7

3

Education and learning

5

2

Motivation

3

3

Innovation and productivity

3

3

21

12

R&D

4

2

IT adoption

5

2

Identity and philosophy

5

3

Structural capital

Policies and processes
Relational capital

7

5

18

12

Customer and knowledge

7

6

Publics relations

4

2

Alliances

4

2

Distribution channels

3

2

Organisational performance

10

10

Competitive advantage

9

9

In order to test the hypothesis formulated and establish convergent and divergent validity,
we decided to use Partial Least Squares Structural Equation Modelling (PLS- SEM)
through the statistical program SmartPLS version 3.2.7 (Ringle et al., 2015). PLS-SEM is
justified for this research because it has important attributes such as the use of
non-normal data; it can be used in small sample sizes; and it can measure formative and
reflective constructs (Hair et al., 2014).
The first step using SmartPLS was to create the path model to show the indicators,
dimensions and the relation between dependent and independent variables. Next step,
carry out the assessment of the outer model for reflective indicators. For this, the internal
consistency was evaluated through Cronbach’s α and composite reliability (CR) (Roldán
and Sánchez-Franco, 2012).
The results of internal consistency showed that Cronbach’s α in all the dimensions
was higher than the threshold of .700, so the first indicator is positively fulfilled.
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Regarding composite reliability, Hair et al. (2014, p.111) state that “CR provides a more
appropriate measure of internal consistency reliability than Cronbach’s α, because CR
does not assume that the indicator loadings are equal in the population, and because
Cronbach’s α is also sensitive to the number of items in the scale and generally tends to
underestimate internal consistency reliability.
In Table 5, it is noticed how all the indicators were superior to .700 in compliance
with the established parameters. On the other hand, the results for convergent validity
indices were positive as well, all the resultant indicators such as average variance
extracted (AVE) were higher than .50 to be considered (Fornell and Larcker, 1981),
while the factor loadings must be above .707 (Carmines and Zeller, 1979), there was only
one item that approached the minimum threshold and therefore it was decided to
eliminate it from the model.
Table 5

Reliability and convergent validity

Construct

Human capital

Structural
capital

Relational
capital

Organisational
performance

Items

Loadings

Attitude

0.868

Education

0.761

Innovation

0.743

Motivation

0.882

IT adoption

0.82

Identity

0.836

Procedures

0.881

Research

0.777

Alliances

0.714

Channels

0.815

Customer

0.761

Public relations

0.786

DO1

0.786

DO2

0.749

DO3

0.719

DO4

0.674

DO5

0.728

DO6

0.720

DO7

0.741

DO8

0.800

DO9

0.781

DO10

0.789

Cronbach’s α

Rho_A

AVE

CR

0,802

0,802

0,631

0,871

0,849

0,862

0,688

0,898

0,721

0,721

0,523

0,813

0,908

0,91

0,548

0,924

The next step was to analyse discriminant validity (DV). According to Hair et al. (2014),
DV ‘represents the extent to which the construct is empirically distinct from other
constructs or, in other words, the construct measures what it is intended to measure’. The
results (Table 6) showed that the constructs share more variance with their own
indicators than with indicators of other constructs. Therefore, the results are accepted.
Likewise, a cross-loading analysis of the indicators was carried out, and in all of them the
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results corroborated that each indicator belongs to the dimension which they originally
represented (Kock, 2012). HTMT was also calculated to analyse discriminant validity
(Table 7), results indicated that values of the HTMT ratio are under .85 (Henseler et al.,
2015).
Evaluating the inner model: for this, an analysis was first carried out to detect
possible problems of collinearity in the inner model (Diamantopoulos and Winklhofer,
2001; Meyers et al., 2006). All the data were found within the accepted parameters since
the values were in the range between 2.034 and 2.946 (Hair et al., 2017). The coefficient
of determination (R2) for the model was .485, which means that its explanatory power is
moderate according to Hair et al. (2011) (.75 = substantial; .50 = moderates; .25 = weak)
or Chin (1998) (.67 = substantial; .33 = moderate; .10 = weak).
Table 6

Discriminant validity
Human
capital

Organisational
performance

Relational
capital

Human capital

0.794

Organisational performance

0.613

0.741

Relational capital

0.644

0.598

0.723

Structural capital

0.772

0.655

0.692

Table 7

Structural
capital

0.829

Ratio heterotrait monitrait (HTMT)
Human
capital

Organisational
performance

Relational
capital

0.716

0.836

Human capital
Organisational
performance

0.704

Relational capital

0.833

Structural capital

0.807

Structural
capital

0.734

Cross-validated redundancy (Q2) was used to measure the predictive relevance of
the inner model, Q2 had a value of .246 which means a medium-high predictive level
(Chin, 1998).
On the other hand, path coefficient analysis (β) showed positive but weak relations
between independent variables (HC, SC and RC) and one dependent variable (OP)
(Table 8). The relation between HC and OP was the weakest (β = .202, t = 2.717,
p: .007); however, the relation between SC and OP was the best but modest (β = .335,
t = 4.477, p: .000); the relation between RC and OP was also positive but weak (β = .236,
t = 3.718, p: .000). With all this information, it is concluded that H1, H2 and H3 are
accepted, for in spite there is a low level of influence, they are positive and significant.
Table 8

Model results

Path

Path coefficient (β)

T statistics

P values

Human capital  Organisational performance

0.202

2.717

0.007

Relational capital  Organisational performance

0.236

3.718

0.000

Structural capital  Organisational performance

0.335

4.477

0.000
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In order to test H4 and H5, the next stage of the research was to verify the moderating
effect of the variables origin of capital and exporting activity on the existing relation,
already individually proven, intellectual capital has with organisational performance. For
which the variable IC was created on the basis of dimensions HC, SC and RC. When
generating the results through the same statistical program, these showed non-significant
indicators for exporting activity (β = .014, t = .196, p: .844) and origin of capital
(β = . 036, t = 2.612, p: .541). This way, H4 and H5 were rejected.
Finally, in order to test H6, a mediating effect analysis was run (Table 9). Through
bootstrapping, the results indicated that there is a positive and significant direct effect
between CA-IC and IC-OP; that is to say, to the extent that IC has an improvement in the
firms, OP strengthens. The same situation takes place in the relationship between IC and
CA. However, the direct effect between CA and OP was not significant; therefore, CA
does not affect OP by itself. H6 is accepted owing to the positive and significant,
nevertheless low and indirect, effect between CA-IC-OP. Hence, competitive advantage
mediates the relationship between intellectual capital and organisational performance.
Table 9

Mediation model

Direct effect
Relation

Std.
beta

Std.
error

t-value

P
values

95% 95%
CI LL CI UL

Competitive advantage 
Intellectual capital

0.206 0.066

3.112**

0.002

0.678

0.806

Competitive advantage 
Organisational performance

0.085 0.046

1.845**

0.066

0.162

0.012

Intellectual capital 
Organisational performance

0.743 0.039

19.12**

0.000

0.317

0.107

0.154 0.051

2.982**

0.003

0.243

0.077 Acepted

Indirect effect
Competitive advantage 
Intellectual capital 
Organisational performance
Note:

5

**p = 0.001

Discussion and conclusions

This research allows us to support a number of researches carried out in Mexico that have
analysed the relationship between intellectual capital and organisational performance
(Heredia and González, 2010; Mejía et al., 2014; De la Garza et al., 2015; SánchezGutiérrez et al., 2016; Ibarra-Cisneros and Hernandez-Perlines, 2018). The conclusions
are heterogeneous, but by and large, they conclude the existence of this relation in
different sectors of the economy and in a particular way, with certain dimensions of IC.
In the case of the manufacturing sector, we concurred with Aguilera et al. (2014), who
also carried out a similar exercise.
On the other hand, evidence showed that HC, SC and RC have a positive influence on
organisational performance in medium-sized Mexican manufacturing firms; out of them,
SC is the most relevant, as it is fundamental for any organisation given that the policies,
processes and procedures that are used by all the members of the firm are included here,
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additionally structural capital improves relational capital (Jardon and Martos, 2012).
Studies at international level such as Chowdhury et al. (2018) indicated that SC has
a considerable effect on organisational performance measured in financial terms.
Furthermore, to the extent that SC indicators develop adequately inside the organisations,
HC may be potentialised. In the same vein, investment in R&D as well as in patents, use
of IT and communication systems allow to be a catalyst of OP. Due to the type of goods
produced by manufacturing firms, the development of SC becomes imperative, especially
if there is intensive IT adoption in activities such as production of electronic, aerospace,
automotive or medical devices. RC is also key for manufacturing companies, its
influence is low nevertheless (Aguilasocho et al., 2015), and in other research findings
this has not been relevant in comparison with other types of capital (Daou et al., 2014). In
our results, RC has an influence on OP, which is supported by other studies (Khan and
Terziovski, 2014); this indicates that strategic alliances, mergers, participation in
business chambers, good relationships with other actors of society, but above all, a good
relationship with clients and suppliers allows firms to perform better.
In the case of human capital, results verify what Bontis et al. (2018) and Smriti and
Das (2018) established by pointing out that HC contributes to explain the firm’s
economic and organisational performance. However, in this paper, HC presented the
weakest relation of the three dimensions.
From this follows that HC has not been sufficiently developed, hence such would be
the main task for the organisations. Investing in education and training, improving
motivation actions and generating commitment to the firm can be factors that allow
promoting HC development.
Although the results indicated that competitive advantage mediates the relationship
between intellectual capital and organisational performance, its strength is tenuous. This
means that it is necessary for firms to continue increasing both the efforts to raise IC and
to generate significant CA. Perhaps, the firms have not been able to find out what
differentiates them from other companies in terms of costs, prices, quality, innovation
and delivery times and this has affected the results of the study. The study by Cuevas
et al. (2014) applied to manufacturing firms in the region of Aguascalientes, Mexico,
established that there is a relation between intellectual capital and competitiveness. In
this case, CA was not utilised as a dependent variable, but it allows verifying the indirect
relation between both variables in our study. In like manner, the study by Zaparí et al.
(2012) supports the relation between IC and CA for the case of manufacturing firms in
the third largest region in Mexico.
Another factor may be that many of the companies are basically suppliers within a
complex production chain in which their customers are long-lasting and unique on many
occasions; therefore, they are not focused on turning to the final market. Another relevant
finding was that neither the origin of the capital nor whether the firm exports are relevant
for the interaction between IC and OP; therefore, only CA indirectly influences the
relation between IC and OP.
Among the contributions that the results of this paper offer are the generation of
knowledge about the state of intellectual capital in manufacturing firms in Mexico. In
addition, IC acts indirectly with competitive advantage to positively affect OP. As well,
the results of the investigation will allow comparing it with future studies. This way,
interest will grow to research at greater depth the three analysed variables, not only in the
national productive apparatus but also at a global scale.
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The theoretical implication of this research was to test the theory already analysed
and referenced by many authors and to verify its acceptance in Mexican industry. While
the practical implication will be in the future, once the information generated here is sent
and disseminated among the CEOs and managers of the Mexican manufacturing sector as
part of the commitments generated. Since it is important that information not only
circulates among the academic sphere, but also reaches the most important link, which is,
in this case, manufacturing firms.
The main limitation that was found in the development of the research was the
difficulty in surveying CEOs and managers, which is understandable. Therefore, the
entire number of individuals in the sample could not be reached, however the percentage
accumulated was sufficient to attain the stated objective.
The future line of research will focus on specifically ascertaining how intellectual
capital is developed in organisations, by studying and establishing best practices, a path
can be outlined in order to help other organisations to maximise the intellectual capital
they possess and to be the basis for the improved performance of any organisation.
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