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Abstract

Our study presents the development of operational capabilities in the process of
practices adoption and interorganisational relationships. Qualitative study with a
multiple-case approach was employed. Then we developed a quantitative study to
validate the variables and corroborate the results of the case studies using research
hypotheses. 146 firms completed the questionnaire. We tested the hypotheses using
ordinary least squares regression. Our study found that TQM has a positive and direct
effect on capabilities of improvement, responsiveness and cooperation. Information
technology practices showed positive and significant effects on responsiveness. The
moderating effects of interorganisational collaboration on the relationship between
operational practices and capabilities were positive and significant for IT and
capabilities of customization, responsiveness and cooperation.

Keywords: supply chain management, case studies, survey, interorganisational
relationships, interorganisational collaboration, operational capabilities

Introduction
The difference between operational practices and capabilities has been a frequent focus
in studies in the operations management area and more widely in organisational strategy
(e.g.Schroeder et al., 2002, Wu et al., 2012, Rockart and Dutt, 2015). From a
management perspective, it is important to know whether investment practices lead to
the development of capabilities, since companies achieve competitive advantage when
they evaluate their operational capabilities better than their competitors (Kraaijenbrink
et al., 2010). Lieberman and Demeester (1999), for instance, found that between Toyota
and its suppliers, the reduction in inventory by means of just-in-time practices leads to
productive gains, since they share knowledge and information for controlling inventory
Bromiley and Rau (2014) argued that the sharing of practices in interorganisational
collaboration promotes the codification of tacit knowledge and reveals new
opportunities, which lead to process improvements. This helps companies identify and
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select new routines and capabilities. However, there is a lack of empirical studies on
how capabilities can be developed through the adoption of operational practices. Wu,
Melnyk and Flynn (2010) displayed a concern to distinguish concepts and avoid
ambiguities in the terminology used in the manufacturing strategy area. However, they
did not analyse the relationship between operational practices and operational
capabilities in the supply chain.

Our article will extend these aspects by analysing the effects of supply chain
practices in four fields on the four operational capabilities from the buyer’s perspective.
Furthermore, we analyzed the moderating effects of interorganisational collaboration on
operational practices and capabilities. Therefore, this study will answer the following
questions: (RQ1) How do operational capabilities arise from operational practices in
supply chains? (RQ2) How does interorganisational collaboration affect the
development of operational capabilities in the practice-adoption process in supply
chains?

The other sections of this article are presented in the following sequence: theoretical
review, research methodology, discussion of the results and conclusions.

Operational Capabilities and Practices

Operational capabilities are considered to be part of the organization’s capabilities.
They are the skills, processes and specific routines that are developed in operational
systems and used in the solution of problems by means of operational resources (Wu et
al., 2012).

Swink and Hegarty (1998) defined seven categories of operational capability and the
Wu et al. (2010) and Wu et al. (2012) studies complemented the former, by clarifying
the understanding of six categories. Table 1 presents a synthesis of the definitions of
operational capabilities aimed at manufacturing processes. The capabilities presented in
Table 1 are the basis of the empirical research data collected for this article.

Interorganisational collaboration bears a strong relationship with the development of
capabilities. It can be expressed as ongoing participation by way of cross-functional
teams (Monczka et al., 1998), goal congruence (Cao and Zhang, 2011), a long-term
partnership or commitment (Sheu et al., 2006), or knowledge transfer (Grant, 1996).

Knowledge-sharing efforts between supplier and buyer have direct effects on the
performance of suppliers and are related to investments in assets and capabilities in
supplier firms (Mesquita et al., 2008).

At the root-level of the capabilities are the operational practices. The implementation
of practices between firms provides a way of eliciting a firm’s tacit knowledge that lies
embedded in its existing routines. This process then helps identify opportunities for
improvement and for selecting new routines (Bromiley and Rau, 2014).

Practices are activities that improve operational performance (Flynn et al., 1995, Wu
et al., 2012). With an internal focus, we may include practices like just-in-time (JIT)
(Flynn et al., 1995), total quality management (TQM) (Krause et al., 1998), practices
based on information technologies (Frohlich and Westbrook, 2001) and practices related
to integrated product development (Tan et al., 2007). In this study, we explored
practices that combine both internal and external aspects. As a result, we focus on the
relationship between buyers and suppliers. Past studies have analysed the extent of the
integration of operational practices between suppliers and client firms (Rosenzweig et
al., 2003, Flynn et al., 2010, Schoenherr and Swink, 2011). In this study, we adopted the
perspective of Krause et al. (1998). These authors argued that there is an evolutionary
path to the development of practices between buyer and supplier and two approaches to
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conducting them: the strategic approach and the reactive approach. In the former,
cross-functional teams develop supply chain practices with “the intention to create a
world-class supply base capable of providing a sustainable competitive advantage"
(Krause, et al. 1998, p.45). Regarding the second approach, the practices are adopted
merely to remedy or control the production process. Table 2 presents a synthesis of the
constructs and dimensions of operational practices and interorganisational collaboration
in the supply chain, which were used as the basis for collecting the data in our empirical

study.

Table 1- Definition and variables of operational capabilities

Definition

Variables

Operational improvement capabilities are
specific abilities that create incremental
improvement of operational routines and
process.

Improve processes continuously, continuously reduce
waste and variance, continuously standardize and
simplify production processes, ability to impel human
resource

Operational innovation capabilities are
specific abilities that create new products
and process implementation.

Change of technology trajectories, new methods and
ideas, introduction of new products.

Operational customization capabilities
represent abilities to know buyer’s
requirement, to learning and to catch
valuable information and to development
proper process.

Inter-cross function team, sharing information,
development of know-how, use of technology in the
proper way, customization process

Operational control capabilities are abilities
to direct and regulate the operating
processes.

Knowledge of process manufacturing limits,
assessment and feedback of manufacturing process,
ability to fit adverse effects of operations

Operational responsiveness capabilities are
abilities to easily alter the manufacturing
process.

Flexible volume, flexible mix, reduction of uncertainty
of equipment availability by quickly and easily changing
the route, adjust for unexpected variations in
components and material inputs easily and quickly

Operational cooperation capabilities are
abilities to cooperate and create a stable
relationship with intra and inter cross
functional teams.

Ability for quick diagnostic and resolution problems, use
of methods that motivate teamwork

Process Reconfiguration capabilities are
abilities to re-establish and to fit the
operational strategies, in accordance to
market and environmental change, when
there is unexpected interruptions.

Sense/aware of the change of the environment,
adoption of new and better practices to respond to
market change, reconfiguration (combine or release)
resources to respond to market change, develop
competence an skills to respond to market changes

Note: Swink and Hegarty (1998); Wu, Melnyk and Flynn (2010); Wu, Melnyk and Swink (2012)

Method

We followed a combination of qualitative and quantitative approaches. We analyse

the operational capabilities arising from supply chain practices and the collaboration
that is present in three industrial sectors in Brazil: chemical, automotive and electrical-
electronic. The data were collected from June 2012 to February 2013. The supply chains
selected for this study are related to multinational companies with plants in Brazil. We
analyse the dyadic relationships between suppliers and clients, considering both first-
tier and second-tier suppliers and the client firm. Three supply chains were analysed,
involving a total of 12 firms and 17 interviews. We employed the interaction patterns of
the collaborative relationship between firms, based on Hardy, Phillips and Lawrence
(2003): (a) depth, which was classified as shallow, when interactions are restricted to
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the manager at the buying firm and his/her counterpart at the supply firm; or deep, when
the interactions extend to other personnel at both of the firms (buyers and suppliers);
and (b) scope, which was classified as narrow, when interactions occur just in the
supply chain analysed; or broad, when interactions occur with third parties (for
example, a university and associate firms) as well. In order to analyse information-
sharing we employed information flow patterns: unidirectional, bi-directional and multi-
directional (Hardy et al., 2003) and type of knowledge transfer: explicit or tacit (Grant,
1996, Dyer and Nobeoka, 2000).

Then, we employed quantitative research in the same three sectors as the case
studies. Companies were selected from three lists provided by sector associations:
chemical (547 firms), automotive (332 firms) and electrical-electronic (247 firms).

Table 2 - Constructs and Dimensions of operational practices and interorganizational collaboration

Construct/Dimensions

Authors

- Quality management practices: Lean Six Sigma; ISO/TS
16949, advanced product quality planning (APQP),
production part approval process (PPAP), overall equipment

Krause et al. (1998); Wu et al.
(2012); Timans et al. (2012);
Sroufe and Curkovic (2008)

2003)

_§ effectiveness (OEE)
§ - Information technologies practices: Continuous Frohlich and Westbrook (2001);
S replenishment program to control stocks (Vendor Managed Swink and Nair (2007); Kotha
E Inventory, VMI), Enterprise Resource Planning systems; semi | and Swamidass (2000)
L automatic systems for joint production planning, telephone
g and e-mail
8- - JIT flow practices: Just-in-sequence, milk-run Dong et al. (2001); Claycomb et
al. (1999); Kaynak (2002);
Integrated product development practices: technical Kotabe et al. (2003)
knowledge exchange
- Information sharing/Knowledge transfer Hardy et al. (2003) Cao and
Zhang (2011) Dyer and Nobeoka
3 (2000)
é s|- Inter-cross function teams Monczka et al. (1998)
_g '*g - Long term partnership Cao and Zhang (2011) Sheu et al.
S § (2006)
g’ S | - Goal congruence: idea sharing, capacity planning, common | Cao and Zhang (2011)
E ] strategic goals, demand planning, cost planning
£ - Investments in proper tools and equipments (Hardy et al., Hardy, et al. (2003)

- Collaborative Communication

Cao and Zhang (2011)

Results, analysis and the development of hypotheses

Our results show that four operational capabilities are developed as a result of a
collaboration process and different practices in supply chain dyads. The dyads are
analysed on the basis of the adoption of buyer-driven practices and also, the
interorganizational collaboration of both firms with regard to the development of
operational capabilities in the supplier firms.

The results of our study revealed three capabilities in the company dyads in Case 1:
() the operational capability of improvement, which was only identified in the first
supply link (T1<—OEM); (b) the operational capability of customisation, which was
identified in two supply links (T2«T1 and T1<OEM); and (c) the operational
capability of cooperation, which was found between T1 and Distributor.

Two operational capabilities were found in the dyads in Case 2: (a) the operational
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capability of improvement, which was developed in Supplier T2b (T2b«—T1b) and (b)
the operational capability of customisation (T2b—T1b). It is worth noting that
operational capabilities occurred only in the relationship between Suppliers T2b and
T1b.

The operational capability of responsiveness was found in the relationship between
Supplier T1 and OEM on Case 3.

In our analysis of the operational capability of improvement that was identified in
Cases 1 and 2, we noticed that this particular operational capability emerged from
practices that involved the quality area and communication technologies (Lean Six
Sigma and VMI in Case 1; OEE and Kaizen in Case 2). In both cases the focus on
adopting these practices was at the strategic level.

In Case 1, this occurred in the first link in the supply chain between T1<—OEM.
There is a bargaining balance in the relationship between these firms because both are
large multinational companies. The Lean Six Sigma practices proposed reducing costs
and improving OEM’s quality process. We noticed that there were mutual benefits in
developing operational capabilities. The firms shared tacit and explicit knowledge
(information sharing was bilateral). Consequently, there was an increase in operational
competences due to Supplier T1 offering to train OEM's employees. There was also
rapid access to market information relating to new products and competitors in the
market, arising from the trust and long-term partnership established. We observe that
TQM and NPD practices may affect the development of improvement capabilities.

In the automotive sector (Case 2, T2b«Tlb; T1b<—OEM and T2a«Tla;
Tla—OEM), although some practices were present in the four dyads (for example,
information technology practices, milk-run and quality management control practices),
such practices were not enough for developing operational capabilities. The adoption of
these practices was reactive, since the companies adopted them to control product
quality and supplier stocks. In this case, there was a shallow collaborative relationship.
T1b complained that OEM did not provide support for new investments and any
improvements in product development or the manufacturing process are very slow.

Our results reveal that operational capabilities occurred only in the second link of
the automotive supply chain (Supplier T2b«T1b), where there was a multinational
company (T1b) and a local company (T2b). We identified a collaboration relationship
that was both profound and close, including multifunctional teams and intra-firm
communication. These collaborative relationships were aligned with supply chain
practices, such as Kaizen, OEE and integrated product development. Therefore, there
was tacit, unidirectional and bidirectional knowledge sharing in the processes analysed.
The operational capability of improvement arises from unidirectional knowledge, since
there was demand fluctuation and Supplier T1b supported Supplier T2b in the Kaizen
and OEE programmes in order to increase production capacity and reduce waste. So the
improvement capability resulted in increased competence, reduced waste and increased
output. On the other hand, Supplier T1b increased its operational performance with low
costs and responsiveness to buyer needs. Krause et al. (1998) stated that companies
tread an evolutionary path to supplier development. The first step is the adoption of
TQM practices, followed by supplier evaluation and a reduction in the number of
suppliers, with the most advanced stage being related to supply development strategies.
In Case 1 and Case 2, the operational capability of improvement resulted in quality
management practices as well.

Additionally, in the T2b«TIb dyad (automotive industry), the operational
capability of customisation was present in integrated product development. Supplier
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T1b invested Supplier T2b with tools and devices for new product development. Both
suppliers share knowledge to achieve robustness and low component costs.. In Cases 2
(T2b«T1b) and 3 (T1<—OEM), investment in proper tools and equipment is a relevant
action, as are investments in training by Supplier T1b for T2b.

We identified that all four operational capabilities resulted in profound and close
supply chain collaboration between firms. The common supply chain collaboration
method adopted in the development f these four capabilities involved cross-functional
teams and collaborative communication. Krause and Ellram (1997) also found that
involvement in buyer-supplier relationships and cross-functional teams is critical to
supplier development. Moreover, there was bilateral knowledge transfer when firms
learned from each other. These findings confirm Hardy, Phillips and Lawrence’s (2003)
suppositions regarding what involvement is necessary for first-order learning, allowing
partners to identify key resources and, consequently, to develop core competences and
achieve competitive advantage. Based on the previous literature and current findings,
we suggest the following hypotheses:

e Hypotheses Hla to H3d: Supply chain practices of TQM, new product

development and information technologies positively affect the development of
the operational capabilities of (a) improvement, (b) customization, (c)
responsiveness and (d) cooperation;

e Hypothesis H4a to H4d: Inter-organizational collaboration between buyers-
suppliers positively affects the development of the operational capabilities of (a)
improvement, (b) customization, (c) responsiveness and (d) cooperation;

e Hypothesis H5a to H7d: Inter-organizational collaboration between buyers-
suppliers moderates the development of the operational capabilities of (a)
improvement, (b) customization, (c) responsiveness and (d) cooperation based
on supply chain practices of TQM, new product development and information
technologies.

We tested our hypotheses using ordinary least squares regression, with moderated
regression analysis being used to test for interaction effects. The results are presented in
Table 3 (Appendix).

While prior studies have found TQM is a foundation for supplier development in
strategic and reactive perspectives (Krause et al., 1998) and TQM affects supplier
performance (Flynn and Flynn, 2005), our study found that TQM has a positive and
direct effect on three operational capabilities (improvement, responsiveness and
cooperation) (H1a, H1c and H1d).

From the case studies we observe the operational capabilities of improvement and
responsiveness related to quality management practices: a) Case 1/ T1«<—OEM,
operational capability of improvement in the buyer firm; b) Case 2/T2b<«Tlb,
operational capability of improvement developed in Supplier T2b; and c) Case
3/T1<—OEM, Operational Capability of responsiveness developed in Supplier T1. Firms
in the global chain develop capabilities simultaneously in order to remain competitive.
The adoption of quality management may well be the foundation for achieving other
capabilities, such as improvement, responsiveness and cooperation (H1a, H1c and H1d).
The operational capabilities of improvement and responsiveness can be achieved
through quality management practices. Quality management practices reduce process
variance, enable short batch and reduce the inventory cycle and rework. Consequently,
the quality improvement process allows for a better schedule and a faster response to
market demands.

This research extends the examination of NPD practices in the supply chain and
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found that this practice has a positive and direct impact on four operational capabilities
(H2a, H2b, H2c, H2d). When suppliers are involved with product and process
development, they will have a faster product cycle and better product quality (Kotabe et
al., 2003). Additionally, the relationship between buyers and suppliers over the last 2-3
years contributes towards improving performance and transferring knowledge between
partners (Galbraith, 1990). Consequently, partners may transfer technologies and
develop competences to design, modify and extend processes and products to better
serve customer needs.

H3a to H3d proposed that information technology practices would have a direct and
positive influence on four operational capabilities. However, our survey showed
positive and significant effects only on responsiveness (H3c). In Case study 3, the
operational capability of responsiveness was found in the electronics sector in periods
of fluctuating demand. The electronics sector has shorter product cycles and employs
information technologies for handling changes in operations planning in accordance
with consumer needs (Catalan and Kotzab, 2003, Kapuscinski et al., 2004). Other
studies have confirmed that agility in order and production planning can be improved by
information sharing between members of the supply chain (Banerjee et al., 2012, Gligor
and Holcomb, 2012, Roh et al., 2014).

Unlike prior studies, we analyses the moderating effects of inter-organizational
collaboration by testing the relationship between operational practices and capabilities.
The results indicate that the moderating effects of inter-organizational collaboration on
the relationship between operational practices and capabilities were positive and
significant for IT and three operational capabilities (customization, responsiveness and
cooperation) (H7b, H7c and H7d). Surprisingly, collaboration weakens the relationship
between NPD practices and the responsiveness and cooperation capabilities (H6¢ and
H6d).

Our study shows that IT practices can work by way of interfirm collaboration for
developing the operational capabilities of customization, responsiveness and
cooperation. The operational capability of cooperation refers to skills in information
sharing and decision-making for solving problems and settling inter-organizational
conflicts during troubled periods (Wu et al., 2010). Firms need to cooperate in order to
deal with problems that happen in a global environment, such as supplier diversity
(number of suppliers, nature of the relationship with specific suppliers, location of
suppliers) and labour diversity.

The results of our survey support the findings of Cases 1 and 3. In these cases, in
periods of changing demand, view-sharing between first-tier suppliers and OEM was
important for solving problems of inventory management and producing products on
time. It was also relevant in negotiations with second-tier suppliers located in Asia. In
Case 3, the first supplier and OEM should have dealt with the suppliers’ cultural
diversities in order to manufacture products on time when OEM’s demands changed.

The results of the moderating effects of collaboration on the relationship between
NPD practices and the operational capabilities of cooperation and responsiveness are
negative. Although firms may collaborate very well during the product development
process, the buyer's ability to improve responsiveness and cooperation capabilities
remains limited, since these capabilities focus more on activities for improving volume
capacity when there are fluctuations in demand and on the ability to solve problems in
order to take decisions faster, etc. On the other hand, NPD practices concentrate more
on supplier involvement in product design and on improving customer satisfaction by
way of customised products. Therefore, the benefits of collaboration for achieving
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responsiveness and cooperation capabilities are diminished.

Conclusion

This study advances in the findings of previous literature (Krause et al., 1998, Flynn and
Flynn, 2004, Wu et al., 2010), since we analysed the relationship of three practices with
four operational capabilities. We contribute to the development of new practices from a
strategic perspective and on the view of capabilities as a specific set of skills, processes
and routines. These practices allow for the development of the operational capabilities
of improvement, customisation, responsiveness and cooperation. However, their effects
on operational capabilities are different. Additionally, we investigate the moderating
effects of interorganisational colaboration between operational practices and
capababilities. Our study provides evidence that interorganisational collaboration has a
positive and significant moderating effect on IT and three operational capabilities
(customisation, responsiveness and cooperation). On the other hand, interorganisational
collaboration weakens the relationship between NPD practices and the responsiveness
and cooperation capabilities.
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Appendix —

Table 3. Moderated regression analysis results (n=146)

DV: Operational Capabilities of Improvement:

Model 1(Stepl)

Model 2 (Step 2)

Model 3 (Step 3)

Direct effects Beta FIV | Beta FIV | Beta FIV
VI1-Total quality management (TQM) (H1a) 0.24*** 169 | 0.21** 1.82 | 0.19** 2.15
VI2-New product development practices (NPD) | 0.60***  2.68 | 0.58*** 2.74 | 0.60*** 2.84
(H2a)

VI3-Information technologies (IT) (H3a) -0.06 1.97 | 0.03 2.10 | -0.05 2.33
VM-Inter-organizational collaboration (I0C) (H4a) 0.11* 1.65 | 0.11* 2.13
Moderating

TQM X 10C (H5a) -0.74 2.41
NPD X 10C (H6a) 0.01 3.71
IT X 10C (H7a) 0.03 3.13
Adjusted R? 0.61 0.62 0.61

F 76.63*** 58.92*** 33.31***

DV: Operational Capabilities of Customization:

Model 1(Stepl)

Model 2 (Step 2)

Model 3 (Step 3)

Direct effects Beta FIV_ | Beta FIV | Beta FIV
VI1-Total quality management (TQM) (H1b) 0.08 1.69 | 0.06 1.82 | 0.06 2.15
VI2-New product development practices (NPD) | 0.56***  2.68 | 0.55*** 2.74 | 0.55*** 2.84
(H2b)

VI3-Information technologies (IT) (H3b) 0.17** 197 | 0.07* 2.10 | 0.10 2.33
VM-Inter-organizational collaboration (I0C) (H4b) 0.08 1.65 | 0.10 2.13
Moderating

TQM X 10C (H5b) -0.03 241
NPD X 10C (H6b) -0.11 3.71
IT X 10C (H7b) 0.22** 3.13
Adjusted R? 0.55 0.55 0.56

F 61.58*** 46.13*** 27.61***

DV: Operational Capabilities of Responsiveness: Model 1(Stepl) | Model 2 (Step 2) | Model 3 (Step 3)
Direct effects Beta FIV | Beta FIV | Beta FIV
VI1-Total quality management (TQM) (H1c) 0.29** 1.69 | 0.26%** 1.82 | 0.27*** 2.15
VI2-New product development practices (NPD) | 0.24** 2.68 | 0.26*** 247 | 0.25** 2.84
(H2c)

VI3-Information technologies (IT) (H3c) 0.28** 1.97 | 0.20*** 2.1 0.19** 2.33
VM-Inter-organizational collaboration (I0C) (H4c) 0.13* 1.65 | 0.06 2.13
Moderating

TQM X 10C (H5c¢) 0.00 2.41
NPD X 10C (H6c) -0.37*** 371
IT X10C (H7c) 0.22** 3.13
Adjusted R? 0.50 0.48 0.55

F 49.98*** 39.02*** 26.58***

DV: Operational Capabilities of Cooperation Model 1(Stepl) | Model 2 (Step 2) | Model 3 (Step 3)
Direct effects Beta FIV | Beta FIV | Beta FIV
VI1-Total quality management (TQM) (H1d) 0.47***  1.69 | 0.38*** 1.82 | 0.38*** 2.15
VI2-New product development practices (NPD) | 0.42** 2.68 | 0.37*** 2.74 | 0.37*** 2.84
(H2d)

VI13-Information technologies (IT) (H3d) -0.03 197 | -0.11* 2.10 | -0.14** 2.33
VM-Inter-organizational collaboration (I0C) (H4d) 0.29*** 1.65 | 0.24** 2.13
Moderating

TQM X 10C (H5d) -0.04 2.41
NPD X 10C (H6d) -0.38***  3.71
IT X 10C (H7d) 0.29***  3.13
Adjusted R? 0.62 0.67 0.73

F 81.30*** 76.95%** 56.38***

Note: *p<0.10; **p<0.05; ***p<0.01.
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