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ABSTRACT

This study was commissioned to study the status of the structural and infrastructural
practices that affect operations strategies and to investigate the effect of these
decisions on firm operational performance. The study was in an operational
environment in a niche steel making industry in the South African context.
Operations strategy is conceptualised as a set of decisions or practices with regard
to structure and infrastructure variables. These strategic decisions influence a firm’s
abilities to successfully to attain competitive priorities such as cost, quality, delivery

and flexibility.

The research was quantitative. Primary data on competitive priorities, decision areas
and manufacturing strategies was collected through a questionnaire from a sample
of 86 managers while secondary data on organisational performance was collected
from the financial data on the public domain and customer feedback surveys. The
response rate was 66%.

The study found high levels of strategy awareness, strategy formality and a dominant
top-down approach to strategy formulation. A trade-off between flexibility, costs,
quality and delivery existed. The niche producer is pursuing a flexibility priority while
sacrificing the other objectives. On one hand, the results did not support the

‘sandcone’ theory.

The existence of strong relationships between priorities [flexibility, cost and delivery]
with structural decision [plant production capacity] was evident as well as that of
flexibility and cost with facilities outstanding. The manufacturing strategy could not
be clearly delineated: the niche producer is pursuing a mixed approach with

elements from several manufacturing strategies.

The financial performance of the organisation was poor over the five year period of
study. Despite the strategy efforts, the manufacturing strategy is not attaining the
desired organisational performance. Therefore, the company is urged to re-consider

its manufacturing strategy approach.
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CHAPTER ONE: INTRODUCTION AND PROBLEM DEFINITION

1.1 Introduction to the Research

In the existing dynamic business world, operations strategy is becoming more pivotal
to a firm’s success (Aboelmaged, 2012; Bostrom & Krol, 2018). In order to sustain
competitive advantage, as opined by Hanafizadeh and Osouli (2011), firms are
expected to continuously adapt their business operations in response to the
inevitable changes. These changes are not limited to shift in markets and
competition, but extend to innovations and adaptive knowledge capability that

sustain operation and process practices (Soosay, et al., 2016).

Furthermore, businesses should offer competitive products in relation to quality, cost,
delivery and flexibility in order to match customers’ needs. Businesses that practice
this are in a superior position to create and maintain sustainable competitive
advantage (Rosenzweig & Easton, 2010). According to Aboelmaged (2012),
operations strategy therefore echoes the key means by which firms can impact and

shape their competitive position and thus attain desired goals.

Thus this study is being undertaken in the operations or manufacturing strategy set-
up. It is a case study of a manufacturing company in a niche steel market segment in
the South African context. The research focuses on the structural and infrastructural
decisions at play in the creation of a firm’s competitive advantage and operational
performance. Russel and Millar (2014) alluded that the strategic concept of
operations as a competitive weapon is indispensable. Therefore to attest and assess
this, a local firm that produces niche steel products has been selected for study.

A descriptive research approach is adopted where the status of the decisions at play
and the operations performance is derived and evaluated. The aim is to provide the
status evidence of a relationship between the organisational performance and the
decisions at play in a niche environment. From this, the manufacturing strategy or

strategies being pursued will be established.



In this chapter, a background to manufacturing strategy and the problem statement
will be introduced; the aim and objectives of the study will also be introduced
together with the method to be used to achieve the objectives. At the end, an
overview of the research report will be given by briefly describing the contents of

each chapter

1.2 Background to Manufacturing and Performance

The existence of a connection between manufacturing strategy and business
performance has been supported by research. Several studies have attested to this
notion (Diallo & Mingaine, 2013). Manufacturing companies make products that are
offered to customers for profits (Pearce, 2009). These companies have to deploy
their scarce resources into the process of transforming inputs into useful outputs. In
doing this, the central goal of the manufacturing function is to ensure long term
survival and profitability of the companies (Doane and MacGillivray, 2001; Silva, et
al., 2016; Bostrom & Krol, 2018).

In his ground-breaking work ‘Manufacturing — the missing link in corporate strategy’,
Skinner (1969) emphasised the importance of the operations function in the planning
and achieving of a competitive edge. An operations strategy is viewed therefore as
the effective use of resources to achieve business and corporate goals (Kim and
Arnold, 1996; Maldaner & Kreling, 2019).

According to Bradford (1994), a firm establishes critical micro economic foundations
for competitiveness based on variables such markets, operations and delivery
systems. Most of these elements can be directly controlled by the firm. It therefore
follows that such manufacturing companies need to be strategically aware in order to
be successful in today’s dynamic and uncertain as well as globalised environments
(Diallo & Mingaine, 2013; Soosay, et al., 2016;).

Operations management can be deliberated as an operations instrument to achieve
these competitive goals defined at strategic business level (Hayes & Wheelwright,
1988). In their research, Papulova and Papulova (2006) posited that genuine
competitive advantage means that companies are able to fulfil customer needs more

effectively than their competitors. Lear (2012) summarised up and stated that any

2



decision by management has strategic implications on competitiveness and

translates to a highly important component for organisational success.

As suggested by Russel and Millar (2014), a strategy is a mix of firm’s structural and
infrastructural manufacturing decisions and its competitive priorities. Tomas and
Antonia (2015) identified that structural decisions require significant investment and
have a long-term impact concurring with several authors (Swamidass & Darlow,
2000; Russell & Millar, 2014; Rodriguez-Espino & Gil-Padilla, 2015). These refer to
decisions about capacity strategy, location, process technology, vertical integration /
relationships with suppliers and development & organisation. They have a significant
effect on physical assets, and once they have been implemented, they cannot be
modified in the short term (Silva, et al., 2016).

On one hand, infrastructural decisions have a short-term impact and serve to support
the production processes. They include the organisational structure; work force
management; and the systems for planning, stock control and quality management
(Bakare, 2016; Camfield & Sellitto, 2018; Maldaner & Kreling, 2019). According to
Slack and Lewis (2011), these are the operations’ resources. Furthermore,
infrastructural decisions serve to support the production processes and have short
term effects on firm’s performance because they do not require large investments
(Diaz-Garrido, et al., 2007)

As stated by Diaz-Garrido, et al., (2007), content dimensions include strategic
decisions in structure (technology process, plant capacity and location, vertical
integration) and in infrastructure (quality management systems, planning and control
process that influence a firm’s ability to successfully obtain their competitive priorities

(cost, flexibility, delivery and service).

Furthermore, Leong (2015) advanced that within manufacturing, there are five
dimensions of competitive priorities: cost, flexibility, quality, speed and dependability.
These are the aspects that satisfy market requirements. Slack and Lewis (2011),
categorically said that any manufacturing operation is expected to pursue and satisfy

these.



In addition, Leong (2015) argues that any organisation needs to make trade-offs
within competitive priorities. In a competitive market, no business can normally be on
top in all aspects. He states that the purpose of the priorities is to assist in the

mission of positioning an organisation with an advantage over its rivals.

However, it is vital for niche producers to maintain competitiveness since their
customers often order small quantities of highly value—added products at infrequent
intervals (Yannopoulos, 2011). Usually, successful strategies become subject to
price competition, and current market leaders are therefore continuously seeking to

reduce cost and develop new attractive strategies as opined by Storck (2009).

Rodriguez-Espino and Gil-Padilla (2015) posited that operational performance can
be undertaken from two different standpoints. One refers to the results achieved in
the different competitive priorities such as cost, quality and service while the other
dwells on the overall performance resulting from the application of policies and
practices (Hwang, et al., 2014; Azim, et al.,, 2015). Performance measures are
necessary for managers to understand the state of the system and take appropriate

corrective action when required (Diallo & Mingaine, 2013).

Garrido et al., (2007), observes that there is a growing interest in the study of
relationship between operations strategy and competitiveness in different fields such
tourism, hospitality, IT and vehicle assembly industries. By contrast, the effect of
structural and infrastructural decisions of operations strategy and their effect on
performance in a niche steel manufacturer have received less attention worldwide.

Such a study has not been undertaken especially in a South African setting.

Therefore, the study aims to fill the gap. There is no significant academic research
that addresses the status of structural and infrastructural decisions areas in the

targeted niche steel producing firm.

1.3 Company Context
The firm under research is an integrated steel producing company in a South African
operations setting. An integrated steel mill has all the functions for primary steel

production such as coke making (converting coal into metallurgical coke for feed into
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the blast furnace); Iron making (conversion of solid raw materials input into liquid pig
iron in a blast furnace); Steel making (conversion of pig iron into steel); Casting
(solidification of the liquid steel into blooms, slabs or billets); and Rolling (conversion
of the slabs, blooms and billets into final products or finishing shapes, sizes and
lengths)

The firm has a multi-layered management structure complete with departments such
as Human Resources, Production, Engineering & Maintenance, Sales & Marketing,
Finance, Planning & Logistics, Quality, Corporate Management and Support

Services.

One of the units is in a niche market and is the subject of this research. The unit
employs over 640 people. Niche suppliers should be flexible as they supply small

guantities of high valued products that can be ordered infrequently (Hallgren, 2007).

1.4  Problem Statement

Manufacturing strategy is designed to improve the economics of manufacturing and
make companies more competitive (Hallgren, 2007; Azim, et al., 2015). Accordingly,
Slack and Lewis (2009) state that operations strategy heavily impacts business
competitiveness. Furthermore, operations management has to make decisions that
should impact positively on the bottom-line (Lujie, 2015). Hence management has to
consciously choose a calculated balance between structural and infrastructural
decisions areas and the competitive priorities in order to attain and sustain
competitiveness. This then is a paradox of operations strategy as the impact of such
decisions may be difficult to categorise in their fuliness (Pozo, et al., 2017)

The chosen firm has been in decline as evidenced by the poor performing share
price on the Johannesburg Stock Exchange. Share price was R420 in February 2014
but was trading at R12 per share in January 2020. Figure 1 below show the trend of

the share performance.
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Figure 1. Share Price performance in 2020 (Source: Fin24)

The figure above attests to the steady decrease the share price since 2015 for the
niche company. If shares falls by a large amount, a company might be forced to
borrow to raise money instead, which is usually more expensive (Barney, 1986).

Declining shares are symptoms of an unhealthy organisation (Harshaw, 2015).
In addition, the Return on Assets (ROA) values from 2014 are shown in table 1

below. This financial ratio is indicative of the operations’ efficiency in utilising assets
to generate profit (Tugas, 2012).

Table 1.Average ROA since 2011. (Source fin24)

_ _ Industry
Financial parameter 2014 | 2015 | 2016 | 2017 | 2018 | 2019

Index
Return on Assets -0.48 | -26.99 | -15.28 | -16.58 4.59 -18.33 8.65
Return on Equity -0.76 | -50.52 | -34.84 | -47.48 17.1 -82.21 17.93
Return on Invested Capital -0.03 | -39.98 | -24.7 | -28.46 18.7 -39.31 15.26

In this case, the figures are negative since 2014. However, they were positive in
2018 although they were still below the industry index. This 2018 high ROA was due
to the capital injection from disposal of capital assets — a division was sold (Faku,
2018). The negative return on assets (ROA) for the selected firm is a general
symptomatic indicator of problems in effectively harnessing the structural and

infrastructural decisions areas for competitive advantage (Barney, 1986).



While writing in the Engineering News, Montiea (2015) stated that the global
oversupply of steel compounded by shrinking demand and heavy subsidies
especially on imported Chinese steel (comes in cheaper than local) are some factors
that have contributed to the decline in steel industry. This has inevitably led to a
decrease in global steel prices, further squeezed the profit margin and reduced
capacity utilisation. The steel industry is associated with high fixed costs and running
at less capacity means reduced efficiencies (Harshaw, 2015). This further
compounds the problem.

However, since organisations are continuously seeking to reduce production cost
while maintaining quality, quantity, flexibility and shareholder value, it is imperative
for management to get a handle on what drives the competitive edge (Storck, 2009).
Given this, steering the strategic course of large organisations becomes a competing
exercise in a quest to satisfy the diverse approaches (Pozo, et al., 2017). Therefore,
there is need to evaluate the status of the content structural and infrastructural

decisions in the firm and relate them to the resultant operations’ performance.

The research will examine the existing status of the decision areas. These will be
used to explain their effect on firm performance in terms of financial ratios and
competitive priorities such as quality, delivery, cost and service matrix
measurements. The role these decisions areas play in shaping the manufacturing
strategy and competitive advantage will be examined and the relevant manufacturing

capabilities identified.

1.5 Research Aim

The principal aim of the research is to determine the status of structural and
infrastructural factors and their effect on operational and organisational
competitiveness in niche steel producing in a South African setting. These, in turn

define the operations strategy.

Furthermore, it will seek to determine whether the current status of these decision
areas is commensurate with a niche sector as suggested by previous researchers.

This will help the firm to define, emphasise and develop some strategies based on



these factors in order to sustain a successful competitive position given the negative

return on assets values.

1.6 Research question
To what extent do decision areas affect the manufacturing strategy of a niche steel

making company in South Africa?

1.7 Research Objectives
In order to meet the research aim, address the problem statement and provide
answers to the research questions, the operations paradigm in the selected firm is

the key focus for this study. Therefore, the objectives are

1. To determine which structural and infrastructural decisions areas are being

pursued by the selected company and what the factors mean for the company

2. To establish the relationships between decision areas and competitive priorities

and the operational performance.

3. To determine the dominant manufacturing strategy or strategies being employed.

4. To compare the findings to the existing theory on manufacturing strategy

1.7  Scope of Study

Due to the size and complexity of the steel manufacturing industry, the study is
limited to niche steel manufacturing firm that deal with high value (less volume)
products: as a case study. The primary data will include a measure of the status of
the decision areas in the operations mix while the secondary data will include the
financial performance measurements, the end user evaluations of the competitive

aspects such as quality, price, service and service delivery.

1.7.1 Delimitations of the study
This research work is taken in South Africa within the steel manufacturing industry.
The scope of the study is limited to one selected company which is a niche steel

producer. This study confines itself to interviewing a sampled population,
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inclusive of all managers to make a sample of 86 participants. As an academic
research, the sample size so determined satisfies the minimum regulations regarding
the depth of the study.

1.7.2 Assumptions

A fundamental assumption has been made that key custodians that influence the
manufacturing strategy of the niche company are managers at all levels. Secondly, it
was assumed that management personnel formulates and enforces the operations
strategy. Furthermore, the third assumption was that the company has a functioning

manufacturing strategy and that it has been in place for at least five years.

1.7.3  Ethics Clearance
Permission to conduct this research on this case was granted. All ethical issues were
cleared

1.8 Chapter Outlines

Chapter 1: Introduction and Problem Statement - This chapter introduces the
research by providing the background on the subject matter. The aims and
objectives of the study are presented, and the problem statement and research

guestion with associated objectives defined.

Chapter 2: Literature Review - This chapter contains a comprehensive review of the
manufacturing strategy literature as it has evolved through the years.

Chapter 3: Research Methodology - This chapter outlines the methodology used to
conduct the research, which includes the research design and research instruments
used, the approach taken for data collection, and analysis and a discussion on the

validity and reliability of the study.

Chapter 4: Results and Analysis - The chapter presents and analyses of data
collected



Chapter 5: Discussion of Research Findings — This chapter discusses the findings of

the study

Chapter 6: Conclusion and Recommendations - This chapter contains the final

conclusion of the research and recommendation on possible further work.
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CHAPTER TWO: LITERATURE SURVEY

2.0 Background to manufacturing strategy

Manufacturing strategy matters as it provides clear-cut path to firms (Agigi, et al.,
2016). By implementing a strategy, a firm defines its manufacturing position relative
to its rivals and this is expected to translate into a competitive advantage (Pisano &
Hitt, 2012). Viewing manufacturing strategy as an intended direction has implications
for almost every aspect of managing a firm. It implies that the key to a long-term
success is being able to outperform the competition (Thomson, 1998; Dekkers,
2000; Wang, 2014; Soosay, et al., 2016).

In a stable environment, a competitive manufacturing strategy is about staking out a
position, and the manufacturing strategy focuses on streamlining the aspects
necessary to defend that position. In turbulent environments, however, the goal of
manufacturing becomes of strategic importance (Pisano & Hitt, 2012; Bostrém &
Krol, 2018).

Today’s manufacturing enterprises are operating in fiercely competitive markets
(Raj-Reichert, 2018). Customer demands are changing rapidly (Egboro, 2015). The
business environment has become technologically innovative. Technological
innovation and adaptive customer needs have always influenced the organisation of
manufacturing companies (Hofmann & Knébel, 2013). Henry Ford moving assembly
line is a typical example of technological innovation (Henry Ford Foundation, 2016).

According to Raj-Reichert (2018), such turbulent environments are inherently
characterised by low profit margins. This, in turn, unavoidably influences the
organisation of manufacturing companies as opined by Singh (2016).

Furthermore, as explained by Hayes and Pisano (2004), in such competitive

environments, a firm has to search for strategies that specify the sought after or
desired competitive advantage in the marketplace and articulate how that advantage
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is to be achieved. Thus the operations strategy of successful enterprises has always

been a key part of their competitive advantage (Wang, 2014; Katz, et al., 2016).

In a world dominated by transformation and growing globalised economy, leaders
should understand that operating with the old mind-set will not suffice in facing
customer behaviour changes or new types of competition (Stucke, 2013).
Companies should look for ways to improve their market share (Anon., 2016). In
addition, many excellent firms have learned how to beat competition through the
implementation of new management and manufacturing techniques (Dirisu, et al.,
2013).

Likewise, having the power of constantly challenging the status quo will allow leaders
and their organisations to positively embrace a culture of change (Morrison, 2013).
As stated by Motorcycle USA (2008), Harley-Davidson is one of those companies
that challenged the traditional mind-set when they faced imminent solvency issues in
1985.

In support of the above approach, Brannen, et al., (2012), opined that in 1985, the
CEO of Harley Davidson (Richard Teerlink) convinced lenders to accept a
restructuring plan. Using management principles and manufacturing techniques
adopted from the Japanese, Harley improved quality and began the long battle to
regain its market share. In 1987, a complete turnaround was registered (Brannen, et
al., 2012).

On one hand, Nokia’s demise from being the world’s best mobile phone company to
losing it all by 2013 is a classic case of business failure. According to Jia and Yin
(2015), Nokia ignored that consumer needs had changed from a mobile phone to a
smart phone. The executives continued to focus on perfecting the mobile cell phone

as a priority instead of embracing the smartphone era.

Therefore manufacturing strategy concerns the problem of how to pursue specific
competitive priorities efficiently and effectively in cognisance of the current changes
in corporate strategy as well as the internal and external environment (Kathuria, et

al., 2018). In addition, manufacturing strategy involves the setting of goals, policies,
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and constraints. According to Camfield and Sellito (2018), the primary objectives of
executing a production strategy is to achieve the competitive priorities assigned to
the manufacturer. These objectives are to adapt the processes and improve basic
capabilities. Such initiatives can create a competitive advantage for the company in

the industry in which it operates, they further opined.

Manufacturing strategy is associated with primary factors such as capacity strategy,
location, process technology, vertical integration / relationships with suppliers and
development & organisation] and other factors [organisational structure; work force
management; and the systems for planning, stock control and quality management]
(James, 2011, Slack & Lewis, 2011; Lewis, 2015). An operations or manufacturing
strategy is viewed as the effective use of these resources to achieve business and
corporate goals (Kaviani & Abbasi, 2014).

However, these various dimensions of manufacturing performance often conflict. For
example, low cost and high varieties often require different types of equipment and
different plant layouts. Moreover, a manufacturing system, like any other engineering
design, cannot optimize all dimensions simultaneously (Skinner, 1969; Hayes &
Wheelwright, 1988; Pagell, et al., 2000; Russel & Millar, 2014; Kathuria, et al., 2018)

In addition, the question of which dimension is the most important constantly shifts in
many firms. Near the end of the month, delivery is most important. After the first of
the month, labour cost is most important. In the same vein, when an important

customer complaints, quality is most important (Slack & Lewis, 2011)

2.1 Definition of manufacturing strategy

Manufacturing strategy has undergone considerable development as well as debate
over the years (Dangayach & Deshmukh, 2001). According to Slack and Lewis
(2014), there is no universal agreement on how operations strategy should be
described. They argued that different authors have varying views to the subject.
However, all researchers seem to agree that it is a plan specifying how an

organization will allocate resources in order to support infrastructure and production
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Skinner (1969) was the forerunner in giving manufacturing strategy its prominence.
Skinner (1969) noted that manufacturing was not being rendered its appropriate role
and place in corporate strategy development. Firms had simplistic views of
manufacturing and therefore missed several critical aspects of manufacturing
(Jimenez, et al., 2019).

According to Skinner (1969), manufacturing strategy refers to harnessing certain
properties of the manufacturing function as a competitive weapon. On one hand,
Hayes and Wheelwright (1985) have defined the same as a consistent pattern of
decision making in the manufacturing function which is linked to business strategy. In
the same vein, Hill (1987), Swamidass and Newell (1987) described it as a tool and
a coordinated approach which strives to bring consistency and effective use of

manufacturing strength as a weapon to bring success in the market.

Furthermore, Cox and Blackstone (1988) saw it as a collective pattern of decision
that acts upon the formulation and deployment of manufacturing resources. On one
hand, Lim, et al., (2007), defined manufacturing strategy as ‘a pattern of decisions,
both structural and infrastructural, which determine the capability of a manufacturing
system and specify how it will operate to meet a set of manufacturing objectives

which are consistent with overall business objectives

Slack and Lewis (2011) expressed manufacturing strategy as a total pattern of
decisions that shape the long term capabilities of any type of operation and their
contribution to overall strategy through the reconciliation of market requirements with

operations resources.

A more detailed review of the literature on Manufacturing will be given in section 2.6.

2.2 The Manufacturing Strategy mix

Camfield and Sellitto (2018) indicated that there has to be compatibility between the
content of the production strategy and the competitive priorities of the company in
order to increase the strategic performance. Slack and Lewis (2011) had pointed to
operations strategy as the intersection of the performance objectives / targets with its

structural and infrastructural decisions areas. In order to create value, an operations
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strategy needs to achieve these performance objectives or targets (Awwad, et al.,
2013; Fiorentino, 2016).

The nature of company operations are determined by structural and infrastructural
decision areas of its production process (Slack and Lewis, 2011; Varakavi, 2015).

This is summarised this in figure 2 below.

Resource usage
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Figure 2.The operations strategy mix which shows the meeting points between

objectives and decision areas. Source Slack and Lewis (2011)

The resource usage interrelations can be classified too indicate which relationship is
pivotal, very critical, critical and secondary for an organisation as per Slack and
Lewis (2011).

2.2.1 Performance Objectives / Competitive Priorities

Previous research on manufacturing strategy has covered extensively the
competitive priorities that act as strategic capabilities. These, in turn help firms to
create, develop and sustain the competitive edge (Awwad, et al., 2013). Krajewski
and Ritzman (2001) defined competitive priorities as the dimensions that a firm’s

production system should possess in order to support the demands of the markets.
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Further, Berglund and Stohm (2015) stated that competitive priorities are objectives
that a firm sets up in order to guide management’s decisions and actions. These
represent the company’s future emphasis of the manufacturing. Additionally, they
indicate the strategic position desired in the marketplace and supports the corporate

strategy as well (Hung, et al., 2015)

Manufacturing firms are forced to respond efficiently and effectively to changing
business environment (Coetzee, et al., 2014). One of the strongest challenges that
firms face is gaining and developing competitive advantage in such changing
environments (Brauns, 2015). The main challenge is the extent to which a firm is
able to create and maintain a defensible position over its competitors under such
circumstances (Awwad, et al., 2013). The findings of their research suggested that
linking competitive priorities to competitive advantage is the master key for a firm to
survive in a turbulent environment. Operational and marketing strategies should
place emphasis on competitive priorities such as quality, cost, flexibility and delivery

to achieve, develop and maintain competitive advantage, they further argued.

Competitive priorities are generally mentioned in four different dimensions.
Rosenzweig and Easton (2010) identified them as cost, quality and delivery while
Slack and Lewis (2011) includes flexibility. Some studies suggest four additional
priorities, innovativeness (Peng, et al., 2011; Pozo, et al., 2017), after-sales services
(Frohlick & Dixon, 2001), sustainability (Johansson & Winroth, 2010) and know how

(Kavitha, et al., 2013). Table 2 summarises these priorities.

Table 2. Literature on competitive priorities

Identified Priority Authors

Cost (Boyer & Lewis, 2002), (Ward & Duray, 2000), (Golec, 2015) (Takala,
2002) (Nair & Boulton, 2018) (Jabbour, et al., 2012) (Swafford, et al.,
2006) (Dangayach & Deshmukh, 2006) (Martin-Pena & Diaz-Garrido,
2008) (Wang, 2008) (Camfield & Sellitto, 2018) (Awwad, et al., 2013)
(Jitpaiboon, 2014) (Russel & Millar, 2014) (Berglund & Stohm, 2015)
(Narwal, 2014) (Slack & Lewis, 2011) (Storck, 2009) (Phusavat &
Kanchana, 2007) (Russell & Millar, 2014) (Slack & Lewis, 2011)
(Garo & Guimaréaes, 2018) (Kavitha, et al., 2013) (Pozo, et al., 2017),
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(Cai, 2018) (Maldaner & Kreling, 2019) (Rosenzweig & Easton, 2010)

Quality

(Boyer & Lewis, 2002), (Ward & Duray, 2000), (Golec, 2015) (Takala,
2002) (Nair & Boulton, 2018) (Jabbour, et al., 2012) (Swafford, et al.,
2006) (Dangayach & Deshmukh, 2006) (Martin-Pena & Diaz-Garrido,
2008) (Wang, 2008) (Camfield & Sellitto, 2018) (Awwad, et al., 2013)
(Jitpaiboon, 2014) (Russel & Millar, 2014) (Berglund & Stohm, 2015)
(Narwal, 2014) (Slack & Lewis, 2011) (Storck, 2009) (Phusavat &
Kanchana, 2007) (Russell & Millar, 2014) (Slack & Lewis, 2011)
(Garo & Guimarées, 2018) (Kavitha, et al., 2013) (Pozo, et al., 2017),
(Cai, 2018)(Maldaner & Kreling, 2019) (Rosenzweig & Easton, 2010)

Delivery time

(Boyer & Lewis, 2002), (Ward & Duray, 2000), (Golec, 2015) (Takala,
2002) (Nair & Boulton, 2018) (Jabbour, et al., 2012) (Swafford, et al.,
2006) (Dangayach & Deshmukh, 2006) (Martin-Pena & Diaz-Garrido,
2008) (Wang, 2008) (Camfield & Sellitto, 2018) (Awwad, et al., 2013)
(Jitpaiboon, 2014) (Russel & Millar, 2014) (Berglund & Stohm, 2015)
(Narwal, 2014) (Slack & Lewis, 2011) (Storck, 2009) (Phusavat &
Kanchana, 2007) (Russell & Millar, 2014) (Slack & Lewis, 2011)
(Garo & Guimaraes, 2018) (Kavitha, et al., 2013) (Pozo, et al., 2017),
(Cai, 2018)(Maldaner & Kreling, 2019) (Rosenzweig & Easton, 2010)

Flexibility

(Boyer & Lewis, 2002), (Ward & Duray, 2000), (Golec, 2015) (Takala,
2002) (Nair & Boulton, 2018) (Jabbour, et al., 2012) (Swafford, et al.,
2006) (Dangayach & Deshmukh, 2006) (Martin-Pena & Diaz-Garrido,
2008) (Wang, 2008) (Camfield & Sellitto, 2018) (Awwad, et al., 2013)
(Jitpaiboon, 2014) (Russel & Millar, 2014) (Berglund & Stohm, 2015)
(Narwal, 2014) (Slack & Lewis, 2011) (Storck, 2009) (Phusavat &
Kanchana, 2007) (Russell & Millar, 2014) (Slack & Lewis, 2011)
(Garo & Guimaraes, 2018) (Kavitha, et al., 2013) (Pozo, et al., 2017),
(Cai, 2018) (Maldaner & Kreling, 2019)

Innovation

(Peng, et al.,, 2011) (Russell & Millar, 2014) (Awwad, et al., 2013)
(Pozo, et al., 2017), (Maldaner & Kreling, 2019) (Rajapathirana & Hui,
2018)

After sales service

(Frohlick & Dixon, 2001) (Davis, et al., 2001) (Tan, et al., 2007)
(Pozo, et al., 2017),

Know how

(Johansson & Winroth, 2010) (Phusavat & Kanchana, 2007)
(Nurcahyo & Wibowo, 2015) (Kavitha, et al., 2013)

sustainability

(Johansson & Winroth, 2010) (Longoni & Cagliano, 2015)
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The business strategy should be aligned with the competitive priorities. Failure to
recognise this important synergy could lead to less company productivity (Berglund
& Stohm, 2015).

Although researchers have identified competitive priorities as quality, cost, delivery,
flexibility, innovativeness, know-how and sustainability, it seems that there is general
agreement that the major competitive priorities comprise the following dimensions:
cost, quality, delivery and flexibility. From his study of 41 journal articles, Pakhomova
(2016) made this summary below. He found that quality, flexibility, delivery and cost

are the most topical priorities.

Table 3. Types of priorities studied in selected for the analysis 41 articles

Competitive Priority Number of times a
name priority was mentioned
quality 27
flexibility 27
delivery 26
cost 21
innovation 12
speed 5
After sales service 4
know how 4

Source: Pakhomova , 2016

2.2.1.1 Quality as a competitive priority

According to Awwad, et al., (2013), quality is related to low defect rate, effective
performance and reliability while Camfield and Sellitto(2018) simply stated that it is to
offer products with features and functionality that are superior or absent in

corresponding competitors’ products.

Among all competitive priorities, quality is unique in that it has been widely regarded
as essential to business outcomes (Rajapathirana & Hui, 2018). Further, its
importance across strategic groups is supported by strong empirical evidence. It has
been commonly showed that a requirement of all permanent improvement in

manufacturing capabilities is the improvement in quality performance (Cai, 2018).
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As articulated by Kavitha, et al., (2013), the main factors considered under quality
are given as: low-defect rate, performance quality, product durability, environmental
aspects, certification and product reliability. Furthermore, Siddiqui (2018) atriculated
the quality dimensions as Performance - the primary operating characteristics;
Features - optional extras (the "bells" and "whistles"); Reliability - likelihood of
breakdown; Conformance - conformance to specification; Technical durability -
length of time before the product becomes obsolete; Serviceability - ease of service;
Aesthetics - look, smell, feel, taste; and Perceived quality - reputation.

An earlier definition as “fitness for use or purpose” was promulgated by Juran
(1974.p23 ). This invoked the customers’ perspective in defining quality. It implies
that it is the customer who decides what goods or services best satisfy his/her
needs. Several researchers came to this conclusion (Deming, 1986; Garvin, 1987;
Ishikawa, 1989; Feigenbaum, 1991; Crosby, 1996; Narasimhan, 2011). Therefore,
customer perspective is critical to any definition of quality. Achieving customer
requirements can thus be viewed as a main source of competitive advantage
(Awwad, et al., 2013; Csikosova, et al., 2018).

Further, researchers have linked quality to competitive advantage (Porter, 1980;
Prajogo, 2007; Arasa & Gathinji, 2014; Altuntasa, et al., 2014; Nderitu, 2015). They
supported the notion that quality has evolved from an operational consideration to a
strategy defining one. Consequently, in manufacturing strategy, quality is associated
with both conformance to specifications and customer expectations and is a
reflection of the competitive strategy for firms (Awwad, et al., 2013; Nderitu, 2015;).

This conclusion should lead firms to positively view quality as a competitive weapon.
As such, quality should be adopted as a strategy to be used in creating and
sustaining competitive advantage (Madadipouya, 2015). A manufacturing strategy
that establishes quality as a dominant competitive capability requires higher quality
among standard products or offers wider features or performance characteristics that

are superior when compared with other competitors (Ocampo & Clark, 2015).
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2.2.1.2 Flexibility as a competitive priority

Many researchers define flexibility similarly. The definitions share a common thread;
understanding (Phusavat & Kanchana, 2007; Martin-Pena & Diaz-Garrido, 2008;
Wang, 2008, Slack & Lewis, 2011), mastering changes (Wang, 2008; ; Storck, 2009;
Slack & Lewis, 2011; Awwad, et al., 2013; Kavitha, et al., 2013; Russell & Millar,
2014) and meeting uncertainty resulting from internal and external business
environments (Phusavat & Kanchana, 2007; Martin-Pena & Diaz-Garrido, 2008;
Wang, 2008; ; Storck, 2009; Slack & Lewis, 2011; Awwad, et al., 2013; Kavitha, et
al., 2013; Russell & Millar, 2014; Jitpaiboon, 2014; Russel & Millar, 2014; Narwal,
2014; Berglund & Stohm, 2015; Pozo, et al.,, 2017; Garo & Guimaraes, 2018;
Camfield & Sellitto 2018).

According to Kaschel (2014), flexibility refers to the ability of a manufacturing system
in responding, cost effectively and rapidly, to changing production needs and
requirements. This capability is becoming increasingly strategic for the design and
operation of manufacturing systems, as today’s operating environments are highly

variable and unpredictable.

Awwad (2007), argued that flexibility enables firms to respond efficiently to changing
circumstances, particularly, when dealing with the turbulent environment that may be
characterized by rapid changes such as short and uncertain product life cycles,

innovative process technologies, and customized products.

Jabbour, et al.,, (2012) further articulated the main dimensions of flexibility as
iimplementing rapid changes in product design; implementing rapid changes in the
variety of products; rapid introduction of new versions of existing products or of
brand new products and offering a wide range of products; changes in production

volumes in response to changing demand.

As summarised by Awwad, et al., (2013), the different types of flexibility defined

within such classifications and argued in the literature are tabulated below:

20



Table 4. Types of flexibilities (Awwad, et al., 2013)

Product flexibility

the ability to add or substitute easily new parts

Product mix » the ability of a firm to produce different combinations of
flexibility products economically and effectively

New product | the ability of a manufacturing system to introduce and
flexibility manufacture new parts and products

Labour flexibility

the ability of the workforce to per-form a broad range of
manufacturing tasks economically and effectively

Process flexibility

the ability of a manufacturing sys-tem to process a given set of
components with different processes, operations sequence and

materials

Machine

flexibility

the ability of a machine to perform different types of operation
without requiring a prohibitive effort in switching from one to

another

Market flexibility

the ability to adapt to a changing market environment easily

Expansion

flexibility

the ability to increase capacity and capability easily when needed

Volume flexibility

the ability of a manufacturing system to vary total production

volume economically

Garg, et al., (2017), in their topical research, concluded that a substantial competitive
advantage can be realised by having unique and incomparable position in the market
through flexibility in a firm. Furthermore, flexibility denotes a strategy that could
enable firms to introduce new products more quickly in the market or to rapidly

change its capacity to address sudden demand fluctuations (Ocampo & Clark, 2015).

2.2.1.3 Delivery as a competitive priority

Delivery means ensuring the right product (as ordered by the customer) is supplied
in the right quantity, right place, right time, from the right source and with the
As

argued by Ramachandran and Neelakrishnan (2017), on-time delivery (OTD) is one

accompanying right service (Awwad, et al., 2013; Camfield & Sellitto, 2018).
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of the top industrial metrics that needs to be met by the firm’s original promised date
(OPD) to the customer.

In the same vein, Peng and Lu (2017) postulated that delivery performance
dimensions (on-time delivery rate, early delivery inaccuracy, late delivery inaccuracy,
and delivery speed) are strategic in nature and have varying impacts on unit prices

and future customer transaction quantities.

Furthermore, delivery measures the level of success at providing products and
services to the customer. This metric cannot be substituted in supply chain
management as it integrates the measurement of performance right from supplier
end to the customer end (Raoa, et al., 2011). Thus delivery is a competitive priority
as customers dictate their levels of needs and wants. Manufacturers are in turn

forced to satisfy these.

2.2.1.4 Cost as a competitive priority

Cost is defined as offering products at a lower cost than competitors (Russell &
Millar, 2014). The factors considered under the cost domain are given as: low costs,
value added costs, continuous improvement, activity based measurement and
guality costs (Kavitha, et al., 2013). Competitive advantage, as argued by Porter
(1980), can be achieved by adopting one or more of the following generic
competitive strategies:

= Cost leadership: low product cost relative to competitors, on related and
standardised products, and on economies of scale. Furthermore, a cost
leadership strategy requires intense supervision of labour and a tight cost
control on expenses,

» Focus: this tactic implies a focus on a narrow strategic target (buyer group,
product line or geographic market) through differentiation, low cost or both,

= Differentiation: this approach is described in terms of product uniqueness, an

emphasis on marketing and research, and a flexible structure.
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Zhao, et al., (2002) described this priority as the ability to reduce overheads, labour,
raw materials costs and production cycle time. The researcher reviewed 41
published papers (listed in table 2). They all categorised cost as an indispensable
priority. De Melo and Leone (2015), Berglund and Stohm (2015), Kavitha, et al.,

(2013) linked cost leadership to competitive advantage.

Competing on cost requires a manufacturing strategy that curtails inefficiencies in
manufacturing operations in order to offer products that are at a low price (Ocampo
& Clark, 2015).

2.2.1.5 Innovation as a competitive priority

Russel and Millar (2014) defined innovation as the introduction of new products and
processes. This includes the firm’s ability to make improvements to existing products
and processes. IBEF (2016), took a more similar route and argued that it is the
introduction, at any level, of value additions entailed in the production process and
the change successfully commercialised after. On one hand, Dangayach and

Deshmukh (2001) defined it as the introduction of new product and processes.

In addition, it is the ability to implement new technologies and the ability to create
new markets according to Zhao et al., (2002). This includes the adoption of new

technology, reduction of product development time and introduction of new products.

IBEF (2016) and Pozo, et al.,(2017) further stated that innovation plays a strategic
role in any manufacturing activity, as it brings added success in the near term, while

being indispensable for sustainability in the long run.

Furthermore, it can be measured with respect to performance and growth, led by
upgradation in efficiency, productivity, quality, competitive positioning and/or market

share of the company (Awwad, et al., 2013; Pozo, et al., 2017).

2.2.1.6 Speed as a competitive priority
According to Slack and Lewis (2011), speed indicates the time between the
beginning of a manufacturing process and its end. Competing on speed requires an

organisation characterised by fast moves, fast adaptations and tight linkages.
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Decision-making is pushed down the organisation as levels of management are
collapsed and work is performed in cross-functional teams (Wawasan Open
University, 2018).

In addition, close contact is maintained with both suppliers and customers. Forming
alliances is one of the most effective avenues for competing on speed. With speed
as a competitive priority, the process is designed to improve the flow of information,
standardise recording systems and reduce turnaround time along the entire supply

chain.

2.2.1.7 After Sales Service as a competitive priority

After sales service is the new buzz word. It refers to the care and continuous
interaction given to customers by the seller throughout the post-purchase product life
cycle (Ladokun, et al., 2019).

Devine (2018), in his insightful paper, argued that the rising customers’ expectations
and increased competition for new product sales are catapulting manufacturers to
transform their after-sales service functions to maximise product uptake. The
intention is to deliver a superior customer experience and improve financial

performance.

It was further argued that After Sales Service is becoming increasingly important and
strategic focus area for manufacturers around the world strategically (Devine, 2018).
Recent studies from multiple third-party research organisations supported this
notion: a report from Bain & Company 2018 (a global management company)
suggested that after sales service business averaged a gross margin of thirty nine
percent, which is much higher than margins on most new products being twenty
seven percent. The study also revealed that manufacturing companies’ after sales
service business grew by nine percent annually, compared to a five percent growth

rate captured on the product side of the business (Bain & Company, 2018).
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2.2.1.7 Know How as a competitive priority

Know how in the manufacturing context was defined as “a package of practical
information, resulting from experience and testing, which is: secret; substantial and
identified” (The Manufacturer, 2015, p12).

Awwad, et al., (2013) opined that know how includes knowledge management,
creativity and skills development. All this has a trend of decreasing product life
development cycles which allows companies to develop new products relatively

faster than competitors (Calantone, et al., 2017).

2.2.2 Decision Areas — an overview
Decision areas are both structural and infrastructural. Their use shapes the
manufacturing strategy and which, in turn, permits companies to guarantee high

performances (Silva and Ferreira, 2017).

However, strong manufacturing strategies are only attained if and when firms strike a
balance between their structural and infrastructural decisions areas (Rodriguez-
Espino & Gil-Padilla, 2015). Failure to do this leads to a company overstating one
particular action while neglecting others. This may lead to underutilisation of potential
and can create an imbalance in the allocation of resources leading to long term
problems (UKEssays, 2018).

According to Diaz-Garrido, et al., (2007); Idris, et al., (2010) and Lewis (2015),
structural decisions are the ones that define the building blocks and architecture
associated with a particular operation. Structural elements are grouped as capacity,
facilities location, vertical integration/networking, and process technology. They are
directly related to the tangible aspects for product manufacturing

On one hand, infrastructural decisions affect the organisational culture, control
systems, team management, team and quality management and leadership
(UKEssays, 2018). They relate to the people, systems, and culture that tie together
the operations activities (Lewis, 2015).
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Over the years, researchers are increasingly in agreement that the major decision
areas comprise the following elements as summarised in table 5 below. These
authors researched in diverse industries where the full context of operations strategy
may differ as firms elect to compete differently. This necessitates the inclusion of

different areas within each of the two types of decisions and they also use different

terminology (Rodriguez-Espino & Gil-Padilla, 2015)

Table 5. Content of operations decisions (summarised by researcher).

References Structural decisions Infrastructural decisions
Skinner (1969) |= Plant and Equipment * Production and planning and control
= Organisation and Management
= Labour and staffing
» Product design/engineering
Hayes and = Capacity * Production and planning and control
Wheelwright = Facilities = Quality
(1984) = Technology = Workforce
= Vertical integration = New product development
» Performance measurement system
Buffa (1984) = Capacity/location = Strategic implications of operations
= Product/process decisions
technology =  Workforce and job design
= Suppliers strategy and = Position of production systems
= vertical integration
Fine and Hax = Capacity * Product quality
(1985) = Facilities = Human resources

= Processes and

technologies

= Scope of new products

Kim and Arnold
(1996)

= Capacity
= Facility
= Technology

= Vertical integration

= Workforce
=  Quality
* Planning and control

= QOrganization

Krawjewsky and
Ritzman (2000)

= Technological innovation

= Capacity and localization

= Product and process
selection

= Definition of operations

= Work force
= Quality management
= Raw material supply

»= Process and product design
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objectives

(Boyer, et al., Processes Human Resources
2005) Capacity Products
Facility Location Planning and control
Facility Layout Organisation
Supply distribution Work Study
Quality management
Hallgren and Process technology Organisation

Olhager, 2006

Facilities
Capacity

Vertical integration

Manufacturing planning and control

Quality
New production technology

Ward et al.
(2007)

Capacity

Technology

Supplier management
New product

development

Workforce empowerment
Workforce development programs
Manufacturing planning and control
systems

Just in time

Quality

Delegation

Cross-functional activities

Di"az-Garrido et Technology Production and inventory planning and
al. (2007) Facilities control systems
Vertical integration Organizational structure and design
Work force management
Quality management
James, 2011 Process type Planning and control
Layout Inventory management
Facility location Capacity management
Process technology Supply chain management
Product/Service design
Job and work design
(Rodriguez- Facilities Quality management
Espino & Gil- Technology Production and planning systems
Padilla, 2015) integration Development of new services and

processes
Organisational structure

Human resources management
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(de Miranda = resource capacity » Relationship with suppliers

Filho, et al., = facilities » Managerial philosophy
2014) = machines * Production planning and control,
= technologies = Workforce management

= Quality control

Slacks and = Capacity = Quality management
Lewis (2011) = Supply networks * Production and planning systems
= Process technology = Development of new services and
= Development and processes
organisation = Organisational structure

= Planning and control

* |nventory management

= Capacity management

2.2.3 Structural Decision Areas

Companies have developed competitive priorities by taking into consideration the
main structural and infrastructural decisions in the operations area and their
relationships with organisational performance (Rodriguez-Espino & Gil-Padilla,
2015). Some companies may place certain emphasis on some as opposed to others
as a response to the operations decision area or areas that influence their
competitive advantage the most (Bakare, 2016).

For purposes of this study, structural decisions were identified as Capacity decisions;
Supply networks/facilities; Process technology; Development and organization and

Vertical integration/outsourcing (Slack and Lewis, 2011).

2.2.3.1 Capacity Decisions

Capacity decisions abound in manufacturing (Biwer, et al., 2018). Balancing various
capacities reflects how a company approaches business. Capacity determines the
rate of output and how a manufacturer balances raw materials, machinery, labor and
storage to match demand for products. Decisions about production capacity can be
strategic and operational, both in the long and short term (Bakare, 2016).

Competitive priorities most closely tied to capacity decisions are those related to

output, volume, quality, delivery and flexibility (Boyer & Lewis, 2002). Factors
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affecting production capacity interrelate to such a level that a change to one
potentially affects all (Silva, et al., 2016; Shpak, 2019).

Closely related to capacity is capacity utilisation (Okunade, 2018). Capacity
utilisation is a measure of the extent to which the productive capacity of a business is
being used (Addae-Korankye & Nyamekye, 2018). When manufacturing capacity is
increased (through acquisition, expanding factory, restructuring), the resulting
increase in capacity will normally enable a firm to lower unit production costs, as a
result of economies of scale and the experience effect. In addition, the variety of
products a firm manufactures also has an influence on capacity (Urgal-Gonzéalez &
Garcia-Vazquez, 2007; Silva, et al., 2016).

Capacity utilisation plays a central role in evaluating economic performance of
manufacturing firms (Okunade, 2018). Over- or under-utilisation of plant capacity can
reduce plant competitiveness by increasing operating costs (Seguin & Sweetland,
2014). When market demand grows, capacity utilisation will follow the trend. In the
same way, if demand weakens, capacity utilisation slackens. Therefore, capacity
utilisation is a strategic factor to be considered when an increase in productivity and
expansion of firm’s production is being considered (Okunade, 2018).

2.2.3.2 Supply Network / Facilities

Supply networks comprise interconnected chains through which goods and services
flow from original supply sources to end customers (Harland, et al., 2016). They
describe lateral links, reverse loops, two-way exchanges and related ones,
encompassing the upstream and downstream activity, with a focal firm as the point
of reference, whose primary purpose is the procurement, use and transformation of
resources to provide packages of goods and services (Lamming, et al., 2000;
Harland, et al., 2016).

Bakare (2016) argues that if a firm is located close to suppliers, savings on

transportation costs can be realised. In the same vein, shipping costs can be low if

the entity is located close to customers. The opposite of this is true.
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Demir (2019) argued that survival may significantly depend on the location strategy
alone. The location decisions vary with the business sector. For instance, in
manufacturing, location is chosen to minimising costs as the main goal, while for
service organisations, the focus is to maximise revenue (Lapinskaiteé & Kuckailyte,
2014). In addition, location can affect delivery times, flexibility, response and affect

the efficiency of the operation (Ilvanov, et al., 2018 ).

2.2.3.3 Process Technology

Several studies have argued positively that the use of advanced manufacturing
technology is associated with a wide range of benefits such as improvements in
market share and profitability (Hofmann & Orr, 2005; Swink & Nair, 2007), improved
delivery (Kotha & Swamidass, 2008; Kong, et al., 2016), flexibility, cost reduction,
and quality as well as enhanced manufacturing productivity and efficiency Hofmann
& Orr, 2005; Swink & Nair, 2007; Kotha & Swamidass, 2008; Kong, et al., 2016). In
addition, improved process technology fosters firms’ competitive advantages and

manufacturing performance.

Through automating a manufacturing process, labour costs and inventory on hand
can be reduced as technology removes human errors, variability in quality and
completion times, thereby improving quality and repeatability (Bakare, 2016).

Some companies are currently improving their processes through the Fourth
Industrial Revolution (4IR) technologies. This is a collective force behind many
products and services that are fast becoming indispensable to modern life. It is a
fusion of advances in exponential technologies such artificial intelligence (Al),
robotics, the Internet of Things (loT), 3D printing, genetic engineering, quantum
computing, nanomaterials and other technologies (Penprase, 2018; Philbeck &
Davis, 2018; Xu, et al., 2018). As a result of this, a torrent of technologies, the Fourth
Industrial Revolution is paving the way for transformative changes in the way we live
and radically disrupting almost every business sector. However, further discussion of

these technologies is outside scope of the study.
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2.2.3.4 Development and Organisation

Operations management plays a crucial role in an organization as it handles issues
like design, operations, and maintenance of the system used for the production of
goods (Diaz-Garrido, et al., 2011). The development and organisation of operations
capabilities allow firms to achieve sustainable competitive advantages (Kak & Sushil,
2002).

According to Nigel and Slack (2011), companies that are able to turn their
organisations into sources of competitive advantage are those that can harness
various improvement programs to the growth of unique operating capabilities. These
programs can include; small, continuous or big radical improvement projects;
learning and enhancing process knowledge through control; benchmarking against
other operators; and performance measurement techniques with a view of process

improvement

2.2.3.5 Vertical Integration

Vertical and horizontal integrations are strategies used by businesses in the same
industry or production process (Lara, et al., 2018). According to Nigel and Slack
(2011), vertical integration is the extent to which an organization owns the network of
which it is part. Vertical integration benefits companies by allowing them to control
the process, reduce costs, improve efficiencies and allow companies more
immediate access to consumers as well as assessing the wisdom of acquiring
suppliers or customers (Roder, 2007). However, vertical integration has a major
disadvantage in that significant amounts of capital investment are required
(Osegowitsch & Madhok, 2003).

In a horizontal integration, a company takes over another that operates at the same
level of the value chain in an industry and this take over allows companies to expand
in size, diversify product offerings, reduce competition, and expand into new markets

(Adeleke, et al., 2018). Figure 3 below shows the extent of vertical integration.
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Figure 3. Vertical integration (Slack and Lewis, 2011)
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2.2.3.6 Outsourcing

Dolgui and Proth (2013) defined outsourcing as the act of obtaining semi-finished
products, finished products or services from an outside company if these activities
were traditionally performed internally. Mohammed, et al., (2016) positively identified
the benefits gained from implementing an outsourcing strategy by industrial
companies in Jordan in terms of cost reduction, focus on core competencies, and

access to specialized resources and quality improvement.

However, in contrast to common belief and management practices, extensive
outsourcing of manufacturing activities has a strong negative impact on a firm’s profit
and total factor productivity (Kinkel, et al., 2016). The advantages and disadvantage

of outsourcing are outlined in the table below.

32



Table 6. The pros and cons of outsourcing/ vertical integration (Dolgui & Proth, 2013)

Desired objectives

Possible adverse consequences

Search for a vendor whose prices are as low
as possible

- Unemployment in the country of the buyer

- Permanence of a low social status in the
vendor's country

- Risk of quality problems if the vendor is
involved recently in this type of product

Reduce staff in the buyer's company

Unemployment in the buyer’s country

Taking advantage of external expertise

This is only possible if the vendor has a high
technological level, but in this case the
prices it offers are probably less interesting.

Free employees from tedious tasks

Unemployment in the buyer’s country

Improve financial flexibility by selling assets
that have become unnecessary as a result of
outsourcing

The sale of assets reduces the possibility of
future extensions of the buyer. This is a
strategic constraint that the buyer applied to
himself. In addition, he/she becomes
dependent on the vendor.

Gain access to external technology

This is an advantage only if the technology is
used occasionally. If the need for this
technology is permanent, then this may
favour the vendor who becomes dominant
partner.

Vendor provide quality activities

Unwarranted assertion

2.2.4 Infrastructural Decision Areas

For purposes of this study, infrastructural decisions areas were identified as Human

resources management; Planning and control; Inventory management; Quality

management and Performance/reward systems (Slack and Lewis, 2011)

2.2.4.1 Human Resource Management

Human resource is a strategic field in management (Heizer, et al., 2017). In order to

attain better economic performance, organisations require unmatched internal

efficiencies to sustain competitiveness. The most valuable resource any organization

has is its employees and this is the only competence that competitors cannot

replicate (Elrehall, et al., 2019).
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It is agreed that human resource activities are mostly accepted to play a central role
in connecting employee capabilities with the performance requirements of a firm (Li
2000) as humans possess skills, knowledge that have economic value to
organisations (Cetin, 2010). Furthermore, the objective of a human resources
management strategy is to manage the workforce and design work so that

employees are utilised effectively and efficiently (Heizer, et al., 2017).

Several studies have been carried out to examine the influence of human resource
practices on manufacturing performance. These studies showed that HRM factors
are related to specific manufacturing competitive dimensions: quality, flexibility, cost
and time. It was concluded that the HRM factors are strongly related to their

respective manufacturing performance dimensions (Cetin, 2010)

Of specific importance, Challis, et al., (2005) investigated the relationships between
aspects of integrated manufacturing, consisting of total quality management,
manufacturing technology, various organizational improvement initiatives, such as in
leadership, teams, human resource management, and benchmarking, and employee
and manufacturing performance. They concluded that manufacturing aspects of total
guality management and delivery are pointedly connected with organisational and

human resource practices.

Furthermore, it was found out that high-performing firms place substantially more
emphasis on 'soft' human resource management practices and rely on total quality
management principles half as much as low performing firms (Challis, et al., (2005;

Izvercian, et al., 2014).

2.2.4.2 Planning and Control
Planning and control is concerned with the reconciliation between market demand

and what the operations resources can deliver (Lahlouaa, et al., 2018). Accordingly,
planning is a formulisation of what is intended to happen at some time in the future
while control is the process of coping with changes in operational variables (Stouten,
et al., 2018).
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Planning and control activities provide the systems, procedures and decisions which
bring different aspects of supply and demand together (James, 2011; Taylor &
Francis, 2017). Customers change their minds about what they want and when they
want it. Suppliers may not always deliver on time, machines may fail or staff may be
absent. Control makes the adjustments which allow the operation to achieve the

objectives (James, 2011)

The strategic purpose is to make a connection between supply and demand that will
ensure operations processes run effectively and efficiently and produce products and

services as required by customers (Du Toit & Vlok, 2014).

2.2.4.3 Inventory management
Inventory control involves managing the inventory that is already in the stock count.
It means having accurate, complete and timely inventory transactional record and

avoiding differences between accounting and real inventory levels (Kiisler, 2014)

Holding the inventories is associated with significant costs (Sheakh, 2018). Despite
the all efforts and technological innovations, inventories essentially tie up cash.
Unreasonably high inventory levels lower the company's profit and return on assets
(Atnafu & Balda, 2018).

Inventory management involves determining when, how and how much to order
products as well as identifying the most effective source of supply for each item in
each stocking location (Christopher, 2011).

Furthermore, inventory management includes all activities of planning, forecasting
and replenishment (Afolabi, et al., 2017). The main purpose of inventory
management is to minimise the variances between customers demand and
availability of items (Nemtajela & Mbohwa, 2017). These differences can be caused
by: customers demand fluctuations, suppliers’ delivery time fluctuations, quality
issues, breakdowns and inventory control accuracy (Christopher, 2011,
Muchaendepi, et al., 2019)).
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According to the research by Atnafu and Balda (2018), higher levels of inventory
management practice can improve competitive advantage and enhanced
organisational performance. In addition, competitive advantage can have a direct,

positive impact on organisational performance.

2.2.4.4 Quality management

A quality product helps to maintain customer satisfaction, loyalty and reduces the
risk and cost of replacing faulty goods (Handoko, 2016; Csikosova, et al., 2018). Orr
(2010) examined the role of quality management in strategic manufacturing decision-
making in the Australian wine industry. Strategic quality management was found as
the second most important area of manufacturing process decision-making, after
plant and equipment. It also found that quality is the most important competitive

priority for wine producers, followed by product cost.

Increasingly, the role of quality is to protect organisations by assuring compliance to
regulatory and statutory requirements, including industry-specific standards, safety,
health and environmental regulations (Jacobs & Cordova, 2010). Furthermore,
companies can build a reputation for quality by gaining accreditation with a

recognised quality standard.

Making good decisions when it comes to quality can provide for better relationships
with suppliers, better processes and ultimately less wastage (Bakare, 2016). With
regard to response times, strategic quality decisions can reduce potential delays that

may arise from quality problems during manufacturing, Bakare (2016) further adds.

2.2.4.5 Performance / Reward Systems

Performance incentives are to develop policies and practices which will attract, retain
and motivate high quality people to the organization (Asaari, et al., 2019). Incentives
are considered one of the pivotal factors that encourage workers to put forth great

efforts and work more efficiently (Nwokocha, 2016)

This is because incentives and reward system direct workers capabilities to support
the achievement of business goals (Asaari, et al., 2019). Employees want their

performance to be appreciated (Syed, et al., 2019). Providing appropriate rewards
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and benefits package can be an effective medium to ensure the continuation of
relationship with talented employees in the organization (Alfandi & Alkahsawneh,
2014).

Such incentives are a significant factor in encouraging employees and increasing
their enthusiasm at work which results in improving the general performance and
increasing the productivity (Abuhashesh, et al., 2019). Incentives, also, help in
attaining job satisfaction which increases the interaction between the employee and

the organization (Nwokocha, 2016).

On one hand, the absence of the suitable incentives may negatively affect the
hardworking employee's performance; it may also weaken their productivity at work
which decreases the chances of attaining the goals of the organization (Syed, et al.,
2019). Therefore, increased motivation from rewards will increase the quality of the

employees output (Bakare, 2016).

2.3 Manufacturing Performance
Manufacturing companies strive to achieve the best operational performance in order
to compete in the global markets and remain profitable (Esmaeel, et al., 2017).

Profitability is the ability of a business to earn a profit (Grimsley, 2015).

According to Azim, et al., (2015), operational performance refers to the
measurable aspects or metrics of the outcomes of an organization’s processes.
These can be financial and non-financial, such as quality, reliability, financial ratios

such as return on investment, return on assets and share price.

Hwang, et al., (2014) stated that well-formulated metrics can increase the chances of
organisational success. Metrics review the performance of the entire manufacturing
process in the company and generate insightful details. The end result of the
performance measurement delivers the company’s competitive advantages through

correcting the company’s performance shortcomings (Asaari, et al., 2019).
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Therefore performance management becomes a fundamental activity in evaluating
the competitiveness of a company. In turn, operational performance affects business
performance measures such as market share and customer satisfaction (Nurcahyo &
Wibowo, 2015). Thus performance measurement systems were developed as a
means of checking and sustaining organisational control to ensure goals are
attained (Hwang, et al., 2014). In addition, operational performance has a major
impact on product cost, product reliability, cycle time, etc (Nurcahyo & Wibowo,
2015.

2.3 Measures of performance

Performance measures play a vital role in any business as they are often viewed as
forward- looking indicators that assist management to foresee and predict a
company’s economic performance and often times reveal the need for possible

changes in operations (Sundstrom & Tollmar, 2018).

According to Hwang, et al., (2014), there are hierarchy levels in company’s
management components. Top management in strategic level needs financial
measures for management level decisions. For example, return on investments
(ROI), profitability, share price and other financial measures are usually
measurements on a strategic plant level (Hallgren, 2007). On one hand, lower
management involved in tactical and operational levels need operational measures

for daily business. These measures are summarised in table 7 below.

Table 7. Performance measurement metrics (Hwang, et al., 2014; Azim, et al., 2015)

Level Performance Metrics

Strategic Return on Assets, Return on Investment, Lead time, Quality level, Cost
saving, Supplier pricing, Order cycle time, Cash

flow, Total cash flow time, Capacity, Rate of return on investment, Level
of customer perceived value of product, Net profit vs productivity ratio,
Range of product and services, Variations against budget

Tactical Accuracy of forecasting techniques, Effectiveness of master production
schedule, Flexibility, Customer service satisfaction, Customer query time,
Order entry method, Flexibility

Operational | Unplanned losses, Planned losses, Machine availability, Defect free rate,
Capacity utilization, Lead time, Range of product and services,
Effectiveness of scheduling techniques, Incoming stock level, Work in
progress, Finished goods in transit
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Alfnes (2015) also summarised the items to measure the extent of success in
fulfilling the performance objectives. In order to support it's performance objectives,
each firm needs to determine the relevant performance measurements to use and

the performance levels to achieve.

According to Slack and Lewis (2011), the five performance objectives; quality,
speed, dependability, flexibility and cost are really composites of many smaller
measures and operational performance of a firm or organisation should be based on
them. Each of the smaller measure does give a perspective on the cost performance
of an operation (Slack & Lewis, 2011). Table 8 shows some of the partial measures

which are used to judge an operation’s performance.

Table 8.Some typical measures of performance (from Slack & Michael, 2008)

Objective Some typical measures

Cost Utilization of resources

Labour Productivity

Added Value

Efficiency

Cost per hour

Speed Customer query time

Order lead time

Frequency of delivery

Actual versus theoretical throughput
Cycle time

Quality Number of defects per unit

Level or number of customer complaints
Customer satisfaction score (index)
Warranty claims

Prime first time quality yield

Scrap & Rework

Delivery Order lead time

% of products on time and in full

Actual versus theoretical throughput time
Manufacturing cycle time

Percentage of orders delivered late
Schedule adherence

Flexibility Time needed to develop new products or
services

Machine change-over time

Average capacity or Maximum capacity
Time to change schedules

Range of products or services

Adapted from Slack and Lewis (2011, p225)
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However, most researchers identify cost, quality, delivery, and flexibility as the
common priorities. For purpose of the study, the measures of performance pertaining
to the four priorties (cost, quality, delivery, and flexibility) will be used as measures of
performances (Kyengo, 2014).

2.4 Trade-Offs and counterview point

Researchers contend that manufacturing performance is measured along
competitive priorities such as cost, quality, delivery, flexibility, and innovation (Hayes,
Wheelwright & Clark, (1988). This performance, in turn, depends on the firm's
manufacturing strategy. The strategy is pinned on the blend of structural decision
components of a firm: capacity, supply networks/location, process technology,
development and organisation, and vertical integration (see section 2.2.3) and
infrastructural decision components human resource management, quality control,
production planning and inventory control, performance / rewards systems and

organisational structure (see section 2.2.4).

According to Kathuria, et al., (2018), researchers continue to ponder whether
competitive priorities are pursued at the cost of one another or in tandem. Skinner
(1996, p8) articulated the strategic trade-off law..... “trade-offs are inevitable; one
system cannot be outstanding enough at meeting all criteria to create competitive

advantage...”. The notion of trade-offs in the manufacturing strategy literature
suggests that a company cannot excel simultaneously on all competitive priorities
(Russel & Millar, 2014). Furthermore, it is practically impossible for a company to
perform well on all competitive criteria (Lohmann, et al., 2019). As a result, trade-offs
are defined by the conflict between objectives where a better performance of a
com