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Abstract

Purpose –Collaboration and operational capabilities are two strengths formanaging supply chains to achieve
operational performance. In this context, this study aims to analyze the mediating effect of operational
capabilities on the relationship between collaborative supply chain management and operational performance.
Design/methodology/approach – The study design consisted of a theoretical framework to estimate the
mediation paths by latent variable structural modeling methods. A survey of 138 respondents from Brazilian
capital goods companies was conducted.
Findings – The study revealed that operational capabilities partially mediate the relationship between
collaborative supply chain management and operational performance. The findings provide important
guidance for managers to strengthen the relationship with suppliers to continuously improve operational
capability.
Research limitations/implications – As the sample size was made up of 138 respondents, it was
impossible to revalidate the theoretical–empirical model. New data need to be collected to re-evaluate the
structural model and expand them to other economic segments.
Practical implications – By examining the theoretical insights and empirical findings, the study expanded
knowledge about collaborative management and the understanding of the importance of operational
capabilities in the relationship between collaborative management and operational performance for
management practices.
Originality/value – The study developed a theoretical–empirical measurement model, reliable and
statistically validated, to test the mediating effect of operational capabilities in the relationship between
collaborative management and operational performance.

Keywords Operational capabilities, Collaborative supply chain management, Operational performance

Paper type Research paper

1. Introduction
Companies operating in a supply chain offer greater added value to their customers, with
products of higher quality and lower cost, in addition to improving the performance of the
company and the chain in the long term (Qrunfleh & Tarafdar, 2013).
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The capital goods industry has always experienced technological changes, which led to
integration in supply chains, to face international competition for providing low-cost and
quality products and services to customers (Puga & Castro, 2018).

Companies have increasingly acknowledged that collaborative management practices in
supply chains are essential to improve their strategies and meet their partners’ performance
(Wu & Chiu, 2018). Nevertheless, Narayanan, Narasimhan and Schoenherr (2015) argue that
collaborative management has practical implications in establishing the right level between
collaboration and performance, since it is a non-linear relationship.

Other studies indicate that many collaborations in the supply chain fail due to a corporate
culture incompatible with the complexities involved (Zhang&Cao, 2018). Indeed, there is not a
single combination of market, product or partner characteristics that drive the supply chain,
but different combinations that can lead to collaborativemanagement (Ellran&Cooper, 2014).

One of them is to use operational capabilities as a mediating factor or intermediation
strategy in the relationship between collaborativemanagement and operational performance.
Swink, Narasimhan and Wang (2007), when testing the mediating effect of operational
capabilities on the relationship between four types of integration activities and business
performance, found that each type of integration activity had unique benefits and
disadvantages.

Therefore, as the studies show, the relationship between the constructs of collaborative
supply chain management, operational capabilities and operational performance is not
evident. Given these gaps and uncertainties, this study aimed to answer the following
question: do operational capabilities mediate the relationship between collaborative supply
chain management and operational performance in Brazilian companies of the capital goods
industry?We chose this sector because of its relevance in productive investments, knowledge
transfer and diffusion of technical progress for its users.

We structured the article as follows. After this introduction, Section 2presents the
theoretical framework and the hypotheses for estimating the theoretical and empirical model.
Section 3 explains the methodology, Section 4, the results and discussion, and Section 5, the
conclusions and suggestions for further research.

2. Theoretical framework and hypotheses
To examine the mediating effect of operational capabilities, we considered the basic causal
chain involved in mediation (Baron & Kenny, 1986), shown in Figure 1.

Baron andKenny’s approach (1986) was adjusted by Iacobucci, Saldanha andDeng (2007),
according to the assumption that there is somemediation of operational capabilities when the
hypotheses of both paths [collaborative supply chain management → operational
capabilities] and [operational capabilities → operational performance] are significant, i.e.
H2 and H3 are not rejected. However, if either one is not significant, there is no mediation, and
the analysis should end. To test and categorize themediating effect of operational capabilities
(if partial or total), we used the variance accounted for (VAF) test, because it is stronger (Hair,
Hult, Ringle & Sarstedt, 2014) than the Sobel test (Baron & Kenny, 1986).

Figure 1 shows the theoretical support for testing the statistical significance of H1, H2 and
H3, detailed below.

2.1 The influence of collaborative supply chain management on operational performance
The supply chain is a process that takes into consideration all companies involved, in both
directions, upstream and downstream, from the first raw material supplier to the final
consumer (Sukati, Hamid, Baharun & Yusoff, 2012). Supply chain management comprises a
set of methods and techniques to improve the integration andmanagement of all indicators in
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the chain, such as transportation, inventories and costs (Moyano-Fuentes, Bruque-Camara &
Maqueira-Marin, 2019).

Among the possible strategies, collaborative management practices stand out in
companies of the supply chain, which are based on interdependence and collaboration
between them (Ellran & Cooper, 2014).

Collaborative supply chainmanagement can be defined as a process of joint responsibility
for decision-making among chain partners (Soosay & Hyland, 2015); the basic assumptions
are forming partnerships, investing in resources and sharing information, rewards and
responsibilities (Cao & Zhang, 2011).

The ability to plan and carry out tasks together with partners in the supply chain has
enabled companies to integrate operations more efficiently (Soosay & Hyland, 2015).
However, a multi-case survey conducted by Fawcett, McCarter, Fawcett, Webb and Magnan
(2015) in the USA andEurope, with 15 companies, showed that the sociological and structural
elements of resistance led to the failure of collaborative management initiatives.

For a collaborative supply chain management to effectively contribute to improve
operational performance, companies must seek some factors (Wu, Melnyk & Swink, 2012),
such as a mutual understanding of the goals of the companies participating in the chain, and
their commitment to search solutions for common problems. The main focus of collaborative
supply chain management is sharing information and similar values for achieving similar
goals among the partners (Cao&Zhang, 2011); the exchange of informationmust be open and
reciprocal (Vanpoucke, Vereecke & Muylle, 2017).

A studywith 189 executives fromdifferent firms inThailand found that “secure sharing of
information” was the most important factor in fostering collaboration (Panahifar, Byrne,
Salam & Heavey, 2018). Thus, we formulated H1:

H1. Collaborative supply chain management positively affects operational performance.

2.2 The influence of collaborative supply chain management on operational capabilities
Operational capabilities mean quality, flexibility and delivery, which a company needs to
compete strategically (Vanpoucke et al., 2017). They comprise distinct factors in operations’
strategy (Wu et al., 2012) and integrate a set of a company’s skills (Teece, 2019; Zhang, Pawar,
Shah & Mehta, 2013), to improve the outputs through a more efficient use of its productive
capacities, technologies and material flow (Zhang et al., 2013). They provide superior
operational performance regarding its competitors (Ojha, Gianiodis & Manuj, 2013).

Collaboration must prioritize a long-term relationship among the companies participating
in the chain and focus on increasing each company’s operational capabilities (Wong&Wong,
2011). Integration between companies and suppliers improves operational capabilities
(Abdallah, Obeidat & Aqqad, 2014) and is critical for achieving an impressive performance
(Wu&Chiu, 2018). A systematic review conducted by Soosay and Hyland (2015) showed that

Operational 
Capabilities

Collaborative
Supply Chain
Management

Operational
Performance

H2 H3

H1
Figure 1.
Conceptual framework
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dynamic capabilities are one of the organizational theories that support collaboration, which
allows a company to access, change and leverage supply chain resources to respond to the
evolution of a competitive environment.

Regarding quality, operational capabilities can be measured by the supply of better
products and services (Nand, Singh, &Bhattacharya, 2014), by the production process, which
ensures that the equipment and services follow customers’ requirements, and by the
manufacture of equipment whose performance exceeds customers’ expectations (Avella,
Vazquez-Bustelo&Fernandez, 2011). In a collaborative supply chain, sharing knowledge and
experience contributes to develop a mutual understanding of the circumstances that affect
companies and helps developing core capabilities to address common challenges (Herczeg,
Akkerman & Hauschild, 2018).

For delivery-related operational capabilities, what stands out are the service performance
indicators for all delivery terms agreed in purchase orders and contracts (Nand et al., 2014).
As for the specification flexibility, technical changes in the product during its production
(Qrunfleh & Tarafdar, 2013), to adjust its delivery to customer’s needs (Nand et al., 2014) and
for the supply flexibility, the ability to meet unexpected changes in supply (Malhotra &
Mackelprang, 2012). Therefore, we developed H2:

H2. Collaborative supply chain management positively affects operational capabilities.

2.3 The influence of operational capabilities on operational performance
The activities carried out in a supply chain relate directly to operational performance
(Prajogo, Huo &Han, 2012). Performance improvement is one of the most important goals for
implementing a collaborative supply chain management (Ou, Liu, Hung & Yen, 2010).

Therefore, the concepts of competitive advantage and improvement in performance
regarding competitors are crucial (Danese & Romano, 2011). Additionally, the collaboration
itself can be a strategic resource or a capability that is unique, valuable and hard to replicate,
thereby providing a competitive advantage (Fawcett et al., 2015).

Operational capabilities represent how companies can achieve a better performance
(Ralston, Grawe & Daugherty, 2013). They comprise improvement in the operational
performance, in terms of more efficient production processes and productivity standards
higher than market standards (Cao & Zhang, 2011); the search for reducing stops due to
unforeseen production reprogramming (Lee, Kim, Hong & Lee, 2010); and reducing the total
cost of logistics, with inventories, storage and transportation (Fawcett et al., 2015).

Another important issue is the possibility of increasing the supply chain resilience, through
operational capabilities arising from underlying and interdependent mechanisms within the
supply chain, such as deliveries’ speed, visibility of the material flow and flexibility of the
production process (Scholten & Schilder, 2015). Wong, Lai, Cheng and Lun (2015) developed a
study on information technology (IT) capabilities, with a sample of 188 Hong Kong wholesale
trade companies. They found that an IT collaborative decision-making mediated the
relationship between inter-organizational integration and customer service. That
performance required a high level of IT infrastructure, which highlights the importance of
information technology in collaborative decision-making for achieving performance benefits.

The operational capabilities that manifest themselves through product design and
development, just-in-time and quality management efforts (Tan, Kannan & Narasimhan,
2007) are connected with dynamic capabilities, as shown by Cepeda and Vera (2007), in a
sample of 107 Spanish companies in information and communication technology. However,
Helfat and Winter (2011) observe that the borderline between dynamic and operational
capabilities is not very clear.

The reduction of rework costs due to problems in materials, services and components, in
addition to production costs lower than market standards (Wu et al., 2012), was also
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mentioned in the literature as operational capabilities that influence operational performance.
Thus, we developed H3:

H3. Operational capabilities positively affect operational performance.

2.4 Mediation of operational capabilities in the relationship between collaborative supply
chain management and operational performance
The competitivemarket, globalized and in continuous change, requires products and services
of low cost, better quality, with faster and more reliable deliveries (Thatte, Rao & Ragu-
Nathan, 2013). Therefore, collaboration is a practice in the supply chain that can improve
members’ performance (Fawcett et al., 2015).

According to Wu et al. (2012), operational capabilities can foster improvements in the
supply chain, such as increasing efficiency or creating higher added value for customers.
Such capabilities comprise a set of skills, competencies, processes and routines that mitigate
or solve problems by reconfiguring its operational resources. A supply chainwith a high level
of collaborative management practices, which can integrate its processes and share
information, will achieve operational capabilities of flexibility, quality and delivery
(Vanpoucke et al., 2017).

Qrunfleh andTarafdar (2013) checked themediation relationship between the partnership
with strategic suppliers and postponements, as practices and strategies of lean and agile
chains, through the response capacity of the supply chain. Hsu, Tan, Kannan and Leong
(2009) identified that operational capabilities, such as new product design, total quality
management and just-in-time, mediate the relationship between collaborative practices in the
supply chain and operational performance.

More recently, Vanpoucke et al. (2017) carried out a study with a global sample of 563
respondents in the industrial sector, to test amediation framework formoderatingupstreamand
downstream integration, which links integration tactics to operational performance. The results
showed that the operational integration of the supply chain is indispensable to capture the
benefits of information exchange, although the use of IT was stronger in upstream integration.

The operational capabilities manifested in innovation were the object of a study by Liao,
Hu and Ding (2017), in a sample of 74 firms and 465 questionnaires, from the upstream,
middle and downstream manufactures of Taiwan networking communication industry. The
results showed that the relationship between supply chain collaboration value innovation,
supply chain capability and competitive advantage can have a positive impact, and supply
chain capability is a full mediator between supply chain collaboration value innovation and
competitive advantage. Thus, we developed H1a:

H1a. Operational capabilities mediate the relationship between collaborative supply
chain management and operational performance.

2.4.1 Control variables. We examined other factors in addition to the independent
variables considered in the model of Figure 1 to assess if they affected the relationship
response between independent and dependent variables. We tested ten elements as control
variables: job title, respondent’s position, higher education, time in current position, time in
company, firm size, annual revenue, type of relationship, length of time with suppliers and
purchase motivation factor, as shown in Table 1.

3. Methodology
3.1 Development of survey instrument and data collection
The study was descriptive, and we used a quantitative method to build, test and validate the
theoretical and empirical models. Previously, we carried out an exploratory study with ten
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managers of capital goods’ companies to obtain additional data and assist in preparing the
questionnaire statements. Later, we collected data through the questionnaire, which had two

Demographic dimension Frequency (%) of sample

1. Job title
Director 25 18.1
Manager 72 52.2
Team leader 13 9.4
Others 28 20.3

2. Respondent position
Supply chain management 16 11.6
Purchase 26 18.8
Production/manufacturing 22 15.9
Sales 59 42.8
Operations/logistics 15 10.9

3. Higher education
Business management 39 28.3
Engineering 73 52.9
Economy 5 3.6
Others 21 15.2

4. Time in current position
≤ 2 years 15 10.9
2 ≤ years ≤ 5 26 18.8
≥ 5 years 97 70.3

5. Time in company
≤ 2 years 8 5.8
2 ≤ years ≤ 5 26 18.8
≥ 5 years 104 75.4

6. Firm size (n. of employees)
≤ 99 employees 61 44.2
100 ≤ employees ≤ 499 28 20.3
≥ 500 employees 49 35.5

7. Annual revenue (R$m)
≤ R$90m 74 53.6
90 ≤ R$ million ≤ 300 17 12.3
≥ R$300m 47 34.1

8. Types of relationship
Alliance 92 66.7
Legal contract 14 10.1
Cash purchase 12 8.7
Trust collaboration 20 14.5

9. Time with suppliers
≤ 1 year 1 0.7
1 ≤ years ≤ 5 25 18.0
≥ 5 years 112 81.2

10. Motivation for buying
Innovation 87 63.0
Replacement 50 36.2
Tax incentives 1 0.7

Table 1.
Respondents’
demographic

characteristics
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blocks, based on the theoretical framework. The first block referred to data from respondents
and the company. The second referred to the constructs: collaborative supply chain
management, operational capabilities and operational performance. In this block, we also
asked respondents tomark the level of disagreement on a Likert-type scale, ranging from totally
disagree (TD5 1) to totally agree (TA5 5) regarding the measure of the respective construct.

Before data collection, we submitted the questionnaire to a pre-test with ten respondents,
to improve clarity and change unclear or unfamiliar words. Then, for ease of access, we chose
a sample of member companies of the Brazilian Association of Machinery and Equipment
Industry (ABIMAQ). We sent the questionnaires by e-mail to managers related to supply
chain management, together with a letter of introduction explaining the research objectives.
Next, we estimated the minimum sample size with the parameterized G*Power 3.1.9.4
application [effect size (f2)5 0.15; α err prob5 0.05; power (1 – βerr prob)5 0.80; number of
predictors5 2], which indicated a sample size of 68. However, Ringle, Silva and Bido (2014)
suggest using twice or triple this value, to have a more consistent model.

3.2 Data treatment
Initially, we examined the data to identify non-standard responses andmissing data resulting
from incomplete questionnaires. Then, we submitted data to factor analysis, to examine
latent variables or relationships, due to the large number of variables used, and determine if
the information could be summarized into a smaller set of factors or components. In this stage,
we used the following tests:

(1) One-dimensionality given by Cronbach’s alpha coefficient, whose minimum limit is
0.7;

(2) Composite reliability (CR), which has a fair value higher than 0.7 (Hair et al., 2014);

(3) Content validity, in the exploratory study and pre-tests;

(4) Convergent validity, obtained by observing the average variance extracted (AVE),
whose value should be higher than 0.5; and

(5) Discriminant validity, observed by comparing the square roots of AVEs values of
each construct, with the correlations among the constructs.

The square roots of AVEs must be higher than the correlations between those of the
constructs (Henseler, Ringle & Sinkovics, 2009). We did Harman’s one-factor test by using
exploratory factor analysis, to examine the possibility of a common method bias, since there
was only one respondent for each questionnaire; there is a bias when the solution extracted
from a single factor exceeds 50% (Podsakoff, MacKenzie & Podsakoff, 2003).

Next, to test the statistical significance of the dependency relationships and estimate a
measurement model, as shown in Figure 1, we used the partial least squares-path modeling
(PLS-PM) technique. We used Pearson’s determination coefficient (R2) to fit the data to the
measurement model. According to Cohen (1988), for social and behavioral sciences, R25 2%
is considered a small effect; R2 5 13% a medium effect; and R2 5 26% as a large effect. We
also used two other indicators of model fit quality: Relevance or predictive validity (Q2), or
Stone–Geisser indicator, whose criteria values of Q2 > 0 are adopted (Hair et al., 2014); and
effect size (f2), or Cohen’s indicator, whose values of 0.2, 0.15 and 0.35 are considered small,
medium and large, respectively (Hair et al., 2014). To test and categorize the mediating effect,

we used the VAF, given by: VAF c-c�ErroPadr~ao5 β12 x β23
ðβ12 x β23Þþ β13

h i
→ Equation (1), where: β12,

β23 and β13 are the structural coefficients captured from the relationship between the
constructs [collaborative supply chain management and operational capabilities],
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[operational capabilities and operational performance] and [collaborative supply chain
management and operational performance], respectively. The recommended values for
variance accounting are: VAF > 80% means total mediation; VAF < 20%, there is no
mediation; and 20% ≤ VAF ≤ 80% means a partial mediation (Hair et al., 2014).

We chose VAF over the Sobel test, which is common in the studies by Baron and Kenny
(1986) and Iacobucci et al. (2007) because Hair et al. (2014) consider that the Sobel test is
insensitive for confirming the mediating effect. We used software SmartPls version 3.0 to
handle the data.

3.2.1Method limitation.The limitations of the research method were due to: (1) the sample
size was 138 respondents, making it impossible to revalidate the theoretical–empirical model;
(2) the operational capabilities construct comprised four practices, although there are other
practices that we did not examine. However, regardless of the operational capabilities chosen
for mediating a relationship between strategic collaboration integration and operational
performance, the benefits do not seem to be universal, as shown by Swink et al. (2007).
Because of this limitation, it is unclear if our findings could be applied to a broader set of
operational capabilities.

4. Results and discussion
We collected data between 2015 and 2016. We sent 1,200 questionnaires to ABIMAQ. We
received 138 answers, representing 11.5%, within the limit recommended by the G*Power
3.1.9.4 application (Ringle et al., 2014).

4.1 Sample profile
The sample spans show a diversity of responses – senior managers, firm sizes and time of
relationship with suppliers. Table 1 provides descriptive data of the sample.

4.2 Validation of the measures and scales of the constructs
The techniques of confirmatory factor analysis cleared the data collected from the 138
respondents in the Brazilian capital goods industry. Table 2 shows the results for factor
loadings, α-Cronbach, AVE and CR.

Measurements showed factor loadings between 0.74 and 0.85. As for unidimensionality,
all constructs had α-Cronbach values above 0.77, i.e. above the acceptability limit of 0.7 (Hair
et al., 2014). The CR presented values between 0.85 and 0.90, whose recommended limit is 0.7
(Hair et al., 2014). Regarding the AVE, the values achieved were between 0.59 and 0.63,
showing that the constructs had well-chosen characteristics, so the test measured the one it
intended to, and not the underlying one (Hair et al., 2014). As for the convergent validity,
assessed by Fornell and Larcker’s criterion, and given by the observations of the AVEs, the
values were above the recommended minimum of 0.5. For the discriminant validity, we
observed correlations among the latent variables smaller than the square root of the AVE
(Henseler et al., 2009).

Table 3 shows the bivariate correlation coefficients among the constructs and the square
root of the AVE (diagonal of the matrix).

In addition, as shown in Table 3, the constructs’mean values ranged from 4.26 to 4.50, on a
scale between 1 (totally disagree) and 5 (totally agree), and standard deviations ranged from
0.55 to 0.64. These values showed that the responses tended to agree with the questions.
When debugging the collected data from the original numbers of 15 measurements, 13
measurements remained: five related to collaborative supply chain management, four related
to operational capabilities and four related to operational performance. These measures were
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lost due to their low factor loading. The bivariate correlation coefficients are all positive and
significant for (α ≤ 0.05), showing structural relationships.

The control variables, managerial position and time in function, both have significant
effects (p < 0.05, path coefficients of 0.22 and 0.23 to collaborative supply chain management
and operational performance, respectively). These results show the importance of
administrative management and operational employees that work in the factory floor, who
can be relevant forces to achieve outputs, in addition to the independent variables considered
in the study.

To assess the commonmethod bias, we usedHarman’s single-factor test, which resulted in
the solution of a single group from factor analysis, the total variance extracted from 41.82%,
showing that there was no problem related to the common method bias.

In the sequence, we tested the statistical significance of the structural relationships of the
model, using the SmartPls 3.0.

4.3 Evaluation of the structural model
For better understanding data analysis and results, we built two representative models of the
study. The first model had no control variables, and the second included control variables, as
shown in Figures 2a and b.

In Figure 2, we observe that Models 1 and 2 presented the structural coefficient for
collaborative supply chain management (β1 5 0.166, p ≤ 0.155; β2 5 0.193, p ≤ 0.085), and
neither model showed a problem of multicollinearity, as VIF had a value below 5, as seen in
Table 4. Comparing the two models, the method bias was estimated at 0.027, i.e. despite an
overestimation of the structural coefficient, this bias is small, and Model 2 represents the
structural coefficient (0.193, p < 0.085) unbiased.

Therefore, beingModel 2 unbiased, we assessed howmuch of the operational performance
variance is explained only by operational capabilities. jTo do this, the structural coefficient

Construct/assertion
Factor
loading Construct statistics

Collaborative supply chain management
Mutual understanding of goals among companies 0.78 α-Cronbach 5 0.86

AVE 5 0.63
CR 5 0.90

Organizations’ commitment to find solutions to common problems 0.85
Technical and organizational support to meet shared goals 0.80
Open and reciprocal information exchange among partners 0.72
Alignment to meet common strategic goals 0.82

Operational performance
Productivity standards were higher than market standards 0.78 α-Cronbach 5 0.77

AVE 5 0.59
CR 5 0.85

Productive processes have become more efficient 0.79
Production costs were lower, compared to market standards 0.74
Reduction of unplanned downtime due to production reprogramming 0.76

Operational capabilities
Provide superior quality products and services 0.77 α-Cronbach 5 0.85

AVE 5 0.90
CR 5 0.86

Manufacturing equipment with performance that exceeds customers’
expectations

0.78

The quality of the production process ensuring equipment and services
according to customers’ requirements

0.81

Ability to quicklymeet the needs for materials and services requested by
customers

0.74

Note(s): All measures were statistically significant at p < 0.01

Table 2.
Factor loadings for
each measure of the
measurement model
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(β25 0.407, p≤ 0.000) of Model 2 was multiplied by the correlation (0.77), resulting in 24% of
variance explained (Tenenhaus et al., 2005).

Still, according to Figure 2, the determination coefficient had an average value ofR2 above
0.35 (except for position, which is a control variable), considered a large effect adjustment. In
addition to examining R2, we also checked the values of Q2 and f2 for collaborative supply
chainmanagement (Q25 0.027; f25 0.398), operational capability (Q25 0.177; f25 0.307) and
operational performance (Q2 5 0.175; f2 5 0.315). Therefore, all Q2 values were positive,
showing a satisfactory predictive relevance, and values of f2 were close to the large effect
limit, indicating that the measurement model is accurate.

4.3.1 Hypothesis testing. The results of the hypothesis relationships (H1, H2, H3 and H1a)
among the study variables are shown in Figure 2. The direct, indirect and total causal effects
between the exogenous and endogenous variables can be seen in Table 5.

H1, linking collaborative supply chainmanagement and operational performance, was not
significant (β12 5 0.193, p < 0.085). The direct effect of collaborative supply chain
management on operational performance was (β13 5 0.193, p < 0.085).

H2, linking collaborative supply chain management to operational capabilities, was
significant (β12 5 0.614, p < 0.000), resulting in a direct effect on operational capability
of 0.614.

Note(s): 1 Model estimated by bootstrap with n = 138 and 5,000 repetitions
2 p-values for each standardized parameter are showed in brackets

0.166
(0.155)

0.616
(0.000)

0.443
(0.000)

R2 = 0.314
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R2 = 0.379Operational
Capabilities

Collaborative
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0.228
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0.211
(0.005)

0.193
(0.085)
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(0.000)

R2 = 0.361
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R2 = 0.377Operational
Capabilities
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Managerial
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Time in
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without control variables with control variables
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(a) (b)

Model 1 Model 2 Difference
β p VIF β p VIF β1 – β2

Respondent job title 0.211 0.005 1.000
Time in current function 0.228 0.005 1.018
CSC → OPF (H1) 0.166 0.155 1.612 0.193 0.085 1.626 �0.027
CSC → OCP (H2) 0.616 0.000 1.000 0.614 0.000 1.000 0.002
OCP → OPF (H3) 0.443 0.000 1.612 0.407 0.000 1.631 0.036
R2 31.4% 36.1%
R2adjusted 30.4% 34.6%

Note(s):CSC5Collaborative supply chainmanagement; OCP5Operational capabilities; OPF5Operational
performance

Figure 2.
Comparison of
theoretical–empirical
models

Table 4.
Structural models
predicting operational
performance
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H3, linking operational capability and operational performance, was significant
(β23 5 0.407, p < 0.000), resulting in a direct effect on operational performance of 0.407.

In addition, we found estimates found for the indirect effects of collaborative supply chain
management on operational capabilities (β12 5 0.614, p < 0.000), and of operational
capabilities on operational performance (β235 0.407, p< 0.000), resulting in an indirect effect
on operational performance of 0.250. The effect of the control variables on operational
performance was 0.093 for managerial position and 0.228 for time in current position.

H1a attended the Iacobucci et al. (2007) approach, because H2 and H3 were supported.
Thus, we found the presence of mediation supporting H1a. Hence, we sought to check the
category of the mediating effect (partial or total) by using the VAF. From Table 5, we
extracted data for the parameters β12 5 0.614, β23 5 0.407 and β13 5 0.193. Replacing these
values in equation (1), we obtained VAF 5 0:614 x 0:407

ð0:614 x 0:407Þ þ 0:193 5 0.564. The value of 0.564

shows that mediation is around 20%.
Finally, these findings suggest that operational capabilities may produce “synergistic”

mediating effects, which could extend their overall effects on outcome variables.

5. Conclusions
Examination of the empirical and theoretical models revealed, at the level of significance
(α ≤ 0.05), the direct influence of collaborative supply chain management on operational
performance (H1 was not supported), and, indirectly, through the [collaborative supply chain
management → operational capabilities] and [operational capabilities → operational
performance] paths (supported H2 and H3, respectively). Furthermore, the partial effect of
operational capabilities’ mediation on the relationship between collaborative supply chain
management and operational performance was highlighted (H1a was supported). These
results have theoretical and practical implications for administration and management
practices, as described below.

5.1 Theoretical implications
The analysis of the mediation between the constructs of collaborative supply chain
management, operational capabilities and operational performance in capital goods’
companies enabled a better knowledge of the environment by organizations. Revealing
that operational capabilities partially mediate the relationship between collaborative supply
chain management and operational performance shows the strength of its construct. By
being present in the theoretical and empirical models, operational capabilities assume a
causal relationship between collaborative supply chain management and operational
performance (Hsu et al., 2009). Its importance lies in the dynamics of the fastmovements of the
competitive environment, where the vision of competitive advantage must evolve from the
exclusive and valuable internal resources of the company to its operational capabilities, to
improve and develop them continuously, as dynamic capabilities. For Teece (2019),
understanding how some companies develop capabilities, grow and create competitive

Constructs
Operational performance
Indirect Direct Total

Collaborative supply chain management 0.614*0.407 5 0.250 0.193 0.443
Operational capabilities 0 0.407 0.407
Managerial position 0.211*0.614*0.407 5 0.053 0 0.093

0.211*0.193 5 0.041 0
Time in current position 0 0.228 0.228

Table 5.
Direct, indirect and

total effects on
operational

performance

Mediating
effect of

operational
capabilities
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advantage, which leads to higher profits (and higher wages) above a perfectly competitive
level, is essential for comprehending capitalism and the modern economy. Hence, there is an
unanswered question, leading to an assumption of homogeneity, or almost homogeneity, of
companies, whose macroeconomic environment lacks structures capable of providing them
with helpful advice for decision-making on resource allocation, or for public policymakers to
study firms and design results for society. Despite the relevance of capabilities for
corporations’ performance, managers still lack a consistent theory. For instance, operational
capabilities are sometimes used as a synonym for competitive priority (Tan et al., 2007), or are
considered the result of dynamic capabilities deployment, because the value of dynamic
capabilities lies in the configuration of the operational capabilities they create (Cepeda &
Vera, 2007). However, the challenge of a consistent theory starts by identifying the drivers of
operational capabilities in the supply chain context. Jasti and Kodali (2015), in a literature
review on lean production that had operational capabilities as core aspects, such as just in
time and total quality management, found several elements belonging to lean production,
where around 30% of the articles concentrated on value stream mapping, setup time
reduction, kaizen and Kanban. An interesting result is that they consider lean elements as a
group, instead of individual factors, which applies to operational capabilities as well.

Teece (2019) still suggests developing a new theory of business capabilities, based on
uncertainty, innovation and implementation of intangible assets, since the current dynamic
capabilities’ structure incorporates a business theory that has developed from a more
primitive initial state than that assumed inmost economicmodels. Therefore, managers must
overcome the uncertainties of demand and time by using technology (Dong, 2020) and
develop markets before preferences and prices attract competitors.

5.2 Implications for management practices
Once we showed the importance of the operational capabilities’ construct as a mediator of the
relationship between collaborative supply chain management and operational performance,
collaborative supply chain management must embed these relationships, both in the company
and in the chain partners, to achieve results, from a closer collaboration with their suppliers.
Although there is no concept for operational capabilities, companies must be more agile and
responsive than their competitors and add significant value to their stakeholders. Perhaps the
only reason is that there is no theory of economics capabilities, thus making assumptions
underlying existing theories (Alvesson & Sandberg, 2011). For the capital goods’ companies
investigated in this article, they need to adopt consistent collaborative practices, especially of a
strategic nature, to achieve a better operational performance. Hence, firms should look for
developments in capabilities such as quality, flexibility and delivery, which affect operational
performance and recognizing that even with exceptional operational capabilities, the best
performance will come through a collaborative supply chain management. However,
operational capabilities are complex routines that determine the efficiency with which
companies develop inputs into products (Teece, 2019). Amoako-Gyampah, Boakye, Famiyeh
and Adaku (2020) also observe that capabilities allow configuring and implementing a
company’s assets, resources or processes better, increasing its competitiveness and superiority
over competitors. In this specific case, the improvement of operational capabilities, especially
the flexibility of terms and specifications, were essential factors for achieving better results in
the supply chain of capital goods’ companies.

Therefore, given the results attained, the theoretical implications, and practical
applications in the sector studied, we consider that the main attributes of this supply
chain are sharing of information, resources and objectives. We also conclude that operational
capabilities still need to improve, to achieve a better operational performance for both the
company and the supply chain.
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As contributions, our findings suggest that operational capabilities must be continually
strengthened to become an element of integration between collaborative supply chain
management and operational performance. According to the resource-based view (Barney,
2001), internal resources that are valuable, difficult to imitate, rare and not replaceable are the
reasons for competitive advantage. They need to be continuously re-evaluated, transformed,
enhanced and adapted to the dynamics of the economic environment.

Nevertheless, managers must be careful when transferring operational capabilities from
one workstation to another, due to the halo effect, which consists of analyzing success or
failure just by results, jumping to conclusions and missing opportunities to continuously
improve production processes or innovation processes (Rosenzweig, 2014). Hence,
collaborations in the supply chain are important to avoid waste and quality problems.

5.3 Study delimitation
The main delimitation was to use a sample of companies from the machinery and equipment
industry. In this study, most of the companies in the sample were first-tier supply chain
members. Thus, there was a more collaborative relationship between the focus company and
these suppliers (first tier) than with suppliers from more distant tiers.

5.4 Suggestions for further research
For future studies, we recommend:

(1) To continue investigating operational capabilities, since productive technologies will
always be a great good. Indeed, they are important, and they include people, who lead
a virtuous cycle of continuous improvement, with higher quality and lower cost
products;

(2) To develop studies, using insights for appointing the significant bivariate
correlations among the control variables;

(3) To revalidate the theoretical and empirical models, through replication, in the same
sector or in other sectors of the country’s economy; and

(4) To conduct longitudinal research for investigating operational capabilities and their
mediating effect over a time series, thus generating comparative analysis over time.
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