Global Journal of Flexible Systems Management (September 2019) 20(3):237-256 q

https://doi.org/10.1007/s40171-019-00212-x

Check for
updates

ORIGINAL RESEARCH

Relationship of Manufacturing Flexibility with Organizational

Strategy

Somen Dey’ - R. R. K. Sharma’ - Balbir Kumar Pandey”

Received: 9 December 2018/ Accepted: 9 May 2019 /Published online: 21 May 2019

© Global Institute of Flexible Systems Management 2019

Abstract Manufacturing flexibility is an essential organi-
zational capability for supporting strategic intent of
organizations that seek to outperform competitors in an
environment of uncertainty. The specific nature of flexi-
bility characteristics exhibited by different manufacturing
organizations depends on their pursued organizational
strategic goals. Organizations pursuing a mass production
(or, defender strategy) will have a completely different
perspective on manufacturing flexibility requirements for
their products compared to those seeking differentiation
(or, prospector strategy). There are no prominent studies
to address the critical relationship between a specific
strategy and the type of manufacturing flexibility resource;
it should emphasize to remain stable, competitive and
performance oriented. The objective of the current study is
to draw and investigate the relationship between pursued
organizational strategy and manufacturing flexibility. The
theoretical framework considers manufacturing flexibility
as a multi-dimensional construct with twenty dimensions
(MF1-MF20), representing the various activities involved
in a production system from procurement of raw materials
from suppliers to different production processes in the core
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company to the distribution of finished products to market.
All these twenty dimensions are studied with reference to
the two strategy types, to establish the research framework
in the form of the hypotheses (HIl.a—H20.a and HI.b—
H20.b). The findings of the empirical investigation on the
data collected from 212 manufacturing firms operating in
diverse sectors confirm adequate support for the developed
research framework.

Keywords Defenders - Differentiation -
Environmental uncertainty - Manufacturing flexibility -
Prospectors

Introduction

Manufacturing organizations are continuously striving to
sustain in the competitive environment, making continuous
efforts to match their products’ functional attributes,
quality and capability to the dynamically fluctuating cus-
tomer requirements and market orientation. Flexibility is
the unique feature organizations are looking to attain
within their operations, which will differentiate them from
their competitors to tackle and serve the customers better
under these volatile conditions. The concept of manufac-
turing flexibility has until now not been established to
match the strategic orientation of organizations (Gupta and
Somers 1996; Zhang et al. 2003; Chang et al. 2003). The
manufacturing companies with mass production opera-
tions, i.e., defender or cost leadership strategy (Miles et al.
1978; Porter 1980), will require a set of flexibility measures
which are very different from firms with a prospector or
differentiator strategy (Miles et al. 1978; Porter 1980). The
mapping of the organization’s strategy with its pursued
manufacturing flexibility characteristics is vital. The
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manufacturing flexibility construct is conceptualized by
focusing on its significant dimensions identified from the
exhaustive review of the literature. Organizational strategy
is considered from the view of mass production and pro-
duct differentiation. The idea of aligning manufacturing
flexibility with the firm’s strategic orientation is put for-
ward by developing the research framework motivated by
the grounded theory. Based on a sample of 212 responses
collected from a survey with various Indian manufacturing
organizations across multiple sectors, we validate the
developed theoretical model by testing the research
hypotheses using independent-samples ¢ tests. The results
obtained through empirical investigation strongly support
our proposition that strategic orientation defines the notion
of manufacturing flexibility characteristics for an
organization.

Literature Review

In this section, we review the literature on the essential
constructs, i.e., organizational strategies and manufacturing
flexibility used in the study.

Organizational Strategy

A lot of researchers in the past have made significant
attempts to study, understand and classify strategies based
on an organization’s production capabilities and product
characteristics (Mintzberg 1978; Miles et al. 1978; Porter
1980; Miller and Friesen 1984; Gupta and Govindarajan
1984a, 1984b; Miller and Roth 1994). The typology pro-
posed by Miles et al. (1978) gained much attention in the
subsequent strategic management literature. Their work has
received over ten thousand citations, making it the most
widely acknowledged and validated typology. The authors
proposed four basic business strategies and termed them as
defenders, prospectors, analyzers, and reactors based on a
set of attributes which included product-market charac-
teristics, technology adaption, and implementation, com-
petitive pricing, human resource abilities, the role of
research and development (R&D) and finance departments.
Porter (1980) added another prominent strategic classifi-
cation framework to the body of knowledge. The product
differentiation strategy was aimed at creating high quality
and innovative products (Miller and Friesen 1986) by
incorporating multiple high-end design features to enhance
the product’s functionality. Extensive R&D activities on
product designs and investment in marketing expenditures
for promotional activities help in realizing the brand value.
The cost leadership strategy aimed at making firms become
the lowest cost producers in an industry by concentrating
on building efficient-scale facilities, rigorous pursuit of
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cost reductions from experience, fixed cost, and overhead
controls, cost minimization in areas of R&D, salesforce
and advertising. There exist evidence indicating relation-
ships between the various typologies proposed in the lit-
erature (Hambrick et al. 1982; Smith 1997). Defenders as
suggested by (Miles et al. 1978) pursue the cost leadership
strategy (Porter 1980), while prospectors (Miles et al.
1978) follow the product differentiation strategy (Porter
1980), which forms the basis for the strategic framework in
our study.

Manufacturing Flexibility

Manufacturing flexibility or operations/supply chain flexi-
bility are the alternative names with which it is termed, has
become a vital element in the field of operations manage-
ment owing to the competitive environmental conditions
and the pressure to perform better to deliver value to the
customers. A substantial amount of work can be found in
the literature adhering to the concept. A search for relevant
papers generated the following results in the EBSCO
database. Using the keywords ‘manufacturing flexibility’ a
total of 1042 papers were listed, with the keywords ‘op-
erations flexibility’ a total of 712 papers were listed and
with keywords ‘supply chain flexibility’ a total of 405
papers were listed. It shows the importance of the topic and
the rigorous research interests demonstrated by various
researchers. Manufacturing flexibility is defined as the
ability of the firm to manage production resources and
uncertainty, cost-effectively to meet customer requests
(Behrbohm 1985; Gerwin 1993; Watts et al. 1993; Ben-
jaafar and Ramakrishnan 1996; Tsourveloudis and Phillis
1998; Kathuria and Partovi 1999; Koste and Malhotra
1999; D’Souza and Williams 2000). A lot of researchers
captured the multi-dimensional nature of manufacturing
flexibility through different dimensions categorizing them
into three major groups, namely inbound, in-house and
outbound (Singh and Acharya 2013; Sushil 2018). Inbound
flexibility addresses the unstable nature of customers for
the procurement of raw materials or components from
multiple sources for the manufacture of the product. This
includes dimensions related to supplier flexibility and
sourcing flexibility. In-house flexibility captures the orga-
nization’s capability of absorbing changes to effectively
convert the raw materials into finished products and
includes flexibility dimensions related to the product,
machine, labor, routing, processing times, volume, process,
operation, material handling, and postponement. Outbound
flexibility represents the transportation of finished products
from plants to markets. It mostly depends on the logistics
capabilities of organizations and includes dimensions of
transshipment flexibility, access flexibility, and delivery
flexibility. Some significant contributions made by various
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researchers in the past to identify and study the different
dimensions of manufacturing flexibility are presented in
Table 1.

Theoretical Framework

The previous section has presented an overview of the past
studies on various concepts from which the present
research framework is derived. The research gap lies in the
fact that no prominent studies exist to address the critical
relationship between a specific strategy and the type of
manufacturing flexibility resource it should emphasize to
remain stable, competitive and performance oriented. We
argue that manufacturing flexibility depends heavily on
organizational strategy or instead it is a reflection of
strategy. We identify twenty dimensions of manufacturing
flexibility representing the various functions involved in a
production process. All these functions are grouped into
inbound, in-house and outbound categories. We relate
these dimensions to two types of organizational strategies,
i.e., defenders (or cost leadership) and prospectors (or

differentiators) in the form of hypotheses (H1-H20). Fig-
ure 1 depicts the theoretical research framework of the
study.

Suppliers Flexibility (MF1)

Suppliers’ flexibility represents the responsiveness of the
suppliers regarding the procurement and delivery of raw
materials, components or finished products. It is seen as the
supplier’s capability to fulfill uncertain demand levels and
adjust orders as per fluctuating production schedules (Chu
et al. 2012). It helps manufacturing firms to efficiently
adapt to the changing requirements of the quantity ordered,
product variety and delivery (Lau 1999; Handfield et al.
2000; Narasimhan and Das 2000; Pujawan 2004; Swafford
et al. 2006; Shibin et al. 2016). With flexible suppliers,
manufacturing firms can transfer and reap the benefits such
as quick response time, high quality, consistent delivery,
low price, and excellent design embedded in the supplier’s
products to its final products (Jin et al. 2010; Kazemian and
Aref 2016; Lu et al. 2018). Defender-type organizations
operate in a stable environment with minimum product

Table 1 Literature review on different dimensions of manufacturing flexibility

References Identified dimensions

Zhang et al. (2003)
Lummus et al. (2003)
Koste et al. (2004)

Machine, labor, material handling, routing, volume and mix flexibility
Operation system, logistics, supply, organizational design and information system
Machine, labor, material handling, mix, new product and modification based upon four parameters,

i.e., range number, range heterogeneity, mobility and uniformity

Shukla et al. (2010)

Single v/s multiple suppliers, global v/s domestic sourcing, supplier selection, supplier relationships,

internal and external integration, logistics flexibility (i.e., physical supply, purchasing, physical
distribution and demand management)

Rogers et al. (2011)

New product, modified product, operation/process plan, machine/equipment, material handling,

routing, process/mix, delivery, volume

Chang (2012)

Elementary flexibility (machine, material system, operational); system flexibility (process, routing,

product, volume, expansion); Aggregate flexibility (program, production, market)

Jain et al. (2013)

Singh and Acharya (2013)

Machine, operation, routing, volume, expansion, process, production, product, material handling,
market, program, and labor

Classified all flexibility dimensions into three categories, namely inbound, in-house and outbound

Inbound consisted of demand management, sourcing, information system, and coordination flexibility

In-house included manufacturing, product, machine, labor, routing, volume, process, operation, new
product development, information system, material handling, coordination and postponement

flexibility

Outbound consisted of physical distribution, response to market, access, transshipment, logistics,
information system, delivery, and coordination flexibility

Kim et al. (2013)

Gualandris and Kalchschmidt (2013)
labor, material handling

Barad (2013)

Machine, labor, new product development, market flexibility
Product and process modularity, postponement strategy, product, mix, volume, delivery, machine,

Machine flexibility, production flexibility, logistics flexibility, delivery, product diversity, new

products, volume, mix, time to market, customer-oriented flexibility, interchange flexibility, R&D
flexibility, and configuration flexibility, human aspects/versatile operators, versatile machines, short
setups, inventory reduction without increasing risk

Kemmoe et al. (2014)

Volume, mix and storage flexibility
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strategy

Organizational

Direction of Inh flexibility dimension. Direction
Inbound flexibility process ouse Texibily CImensions of process
dimensions _ Prod?ct, Volume, New Product Outbound flexibility
. . Development, Routing, Operation, dimensions
Supplier, Sourcing Process, Expansion, Machine,
Labour, Material Handling, Transhipment flexibility,
Continuous Improvement flexibility, Access flexibility,
Throughput Time Reduction, Ramp- Delivery flexibility

up Time Reduction,
point, Postponement flexibility

Decoupling

Fig. 1 Theoretical research framework

variety, serving a narrow market segment. Their supply
requirements are also fixed, fulfilled by a limited number of
suppliers with pre-defined capabilities. On the contrary,
prospector-type organizations produce a range of products
or variants of a single product, in different batch sizes,
depending upon specific customer demand arising from the
market. They introduce enhanced features to their existing
products to increase their value, gain competitive advan-
tage and expand customer reach. Hence, they look for a
definite degree of flexibility in their suppliers who could
fulfill their changing production requirements. We, there-
fore, hypothesize:

Hl.a Supplier flexibility is low for defender type of
organizations.

H1.b Supplier flexibility is high for prospector type of
organizations.

Sourcing Flexibility (MF2)

Sourcing flexibility is the capability of an organization to
have multiple suppliers for the same raw materials, com-
ponents or finished products in situations of an urgent or
sudden rise in demand. This dimension of flexibility
enhances the purchasing power of organizations over their
suppliers. It empowers the organizations to look for alter-
nate supply options in situations when one particular sup-
plier is not competent enough to supply large quantities of
production requirements or when the material or product
received from a supplier is not of acceptable quality
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standards (Singh and Acharya 2013). Most of the raw
material requirements for defender-type organizations are
fixed and predictable. These organizations operate with a
fixed number of suppliers over a long period, building trust,
effective coordination and long-term commitments. On the
contrary, prospector-type organizations have multiple
sources of raw material supplies, as they operate under
uncertain conditions as compared to defenders. Their
requirements keep changing as per changes proposed in the
existing products. Hence, they rely on multiple supply
sources for different product requirements. We, therefore,
hypothesize:

H2.a Sourcing flexibility is low for defender type of
organizations.

H2.b Sourcing flexibility is high for prospector type of
organizations.

Product Flexibility (MF3)

This flexibility dimension represents the amount of adapt-
ability or responsiveness for making any future changes in
the existing product design, including new products or
derivatives of existing ones. Some researchers have also
defined it as the ability to changeover to produce a new set
of products economically and quickly (Browne et al. 1984;
Sethi and Sethi 1990; Koste and Malhotra 1999). Product
flexibility is the combination of new product flexibility and
modification flexibility (Dixon 1992). Defender-type
organizations produce products, characterized by fixed
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design features and functional characteristics targeted to
serve a narrow market segment. The product design is not
easily modifiable and remains in the market for a consid-
erable amount of time. Contrary to this, prospector-type
organizations emphasize making frequent and continuous
changes in product design as per customers changing tastes
and fluctuating market conditions. We, therefore,
hypothesize:

H3.a Product flexibility is low for defender type of
organizations.

H3.b Product flexibility is high for prospector type of
organizations.

Volume Flexibility (MF4)

Volume flexibility measures the degree of ease with which
the organizations can absorb or accommodate the fluctua-
tions in aggregate production output levels without incur-
ring high transition penalties and any significant negative
impact on operational performance (Koste and Malhotra
1999). It is also defined as a production system’s capability
to operate profitably at different production output levels
(Browne et al. 1984; Sethi and Sethi 1990; Katic
and Agarwal 2018). Defender-type organizations generally
work on a single-product mass production strategy. Pro-
duction output volumes can be easily varied and managed
for a dedicated product based on market sales data. On the
other hand, prospectors pursue the production on demand
strategy following batch production. The disruptions in
production volume shifts are not manageable for a full
product range and variety. We, therefore, hypothesize:

H4.a Volume flexibility is high for defender type of
organizations.

H4.b Volume flexibility is low for prospector type of
organizations.

New Product Development or Launch flexibility
(MF5)

This flexibility dimension is defined as the ability to
develop and introduce new products with enhanced fea-
tures to cater to highly volatile markets (Singh and Acharya
2013). It equips organizations with a competitive edge
through which they can launch new products in the market
and spread wings in diversified product range, ahead of
anticipated time than its rivals. Timing and frequency of
introducing new products into the market are crucial for the
long-term growth and survival of manufacturing organi-
zations. It requires proper coordination and timely support
from all related functions including production, marketing,
finance and R&D. Defender-type organizations focus on
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increasing efficiency and value of existing products rather
than look for launching new products. On the contrary,
prospector-type organizations continuously experiment
with new products to differentiate themselves from other
competitors. We, therefore, hypothesize:

HS.a New product development flexibility is low for
defender type of organizations.

HS.b New product development flexibility is high for
prospector type of organizations.

Routing Flexibility (MF6)

Routing flexibility is the ability to move the required parts,
components, semi-finished products through different
routes in a manufacturing system by making alternative
facility arrangements to produce the final finished product.
This flexibility characteristic is advantageous for organi-
zations to continue uninterrupted production during inter-
nal disturbances, breakdowns or failures. Viswanadham
and Narahari (1992) noted that internal failures result from
machine breakdowns, tool breakages or inability of con-
trollers. The corrective action initiated to rectify these
might take some time to bring the system under normal
conditions. During the downtime or repair period, routing
flexibility provides space capacity and redundancy for the
continuity of the production process through the use of
interchangeable and versatile machining facilities (Jain
et al. 2013). Defender-type organizations produce a limited
product mix. Accordingly, the manufacturing facilities are
set up in the shop floor catering to the specific requirements
of the products. The routing sequence is fixed. On the other
hand, the prospector type of organizations produces a wide
range of products catering to a diversified market. This is
accommodated by varying the routing sequences on the
available facilities. Therefore, we hypothesize:

Hé6.a Routing flexibility is low for defender type of
organizations.

H6.b Routing flexibility is high for prospector type of
organizations.

Operation Flexibility (MF7)

Operation flexibility is the ability of the production system
to alter the sequence of manufacturing operations for a
given product or part (Jain et al. 2013). The system can
produce a product in different ways (Singh and Acharya
2013). Operation flexibility increases the machine utiliza-
tion levels by interchanging sequence of operations or
using a substitute operation with a designated one, due to
its unavailability (Parker and Wirth 1999). It is generally
dependent on the precedence of a sequence of operations in
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production scheduling. Operation flexibility differs from
routing flexibility as a part with a single operation sequence
has no operation flexibility but can be processed using
possible alternate routes (Jain et al. 2013). Defender-type
organizations require a specific set of operations and
routing sequence. On the other hand, prospector-type
organizations produce a wide range of products with dis-
tinguishable features which need a combination of
machining and routing sequences. These combinations
vary periodically based on the changes made in the product
design. Therefore, we hypothesize:

H7.a Operation flexibility is low for defender type of
organizations.

H7.b Operation flexibility is high for prospector type of
organizations.

Process Flexibility (MF8)

Process flexibility refers to the capability of producing
different kinds of products or part types using the same
production facilities of the manufacturing system at the
same time (Singh and Acharya 2013; Jain et al. 2013). This
flexibility dimension significantly reduces buffer stocks,
work in process inventories, batch sizes, inventory costs
(Sethi and Sethi 1990) and promotes sharing of facilities in
the plant instead of procuring redundant one (Carter 1986).
Process flexibility is significantly related to other flexibility
measures such as machine flexibility and multi-skilled
workers (i.e., labor flexibility). Defender-type organiza-
tions procure specialized production facilities catering to
their fixed set of products. Contrary to this, prospector-type
organizations produce a wide range of products which
requires flexible plant layout to support different sequence
of operations and multi-purpose production facilities.
Therefore, we hypothesize:

H8.a Process flexibility is low for defender type of
organizations.

H8.b Process flexibility is high for prospector type of
organizations.

Expansion Flexibility (MF9)

Expansion flexibility is defined as the ability to expand or
increase the capacity of the production system with ease in
a modular fashion in response to a rise in demand (Browne
et al. 1984). It leads to heterogeneous expansion of pro-
duction capacity, without incurring high transition penal-
ties or degradation in performance (Parker and Wirth
1999). Defender- and prospector-type organizations
embark on expansion flexibility, but with a completely
different perspective. Defenders move for expansion to
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accommodate the rise in demand for their limited and
dedicated product range. There is only expansion regarding
production capacity not in product diversification.
Prospectors, on the other hand, expand to include the
production of new products and spread its presence in
diversified markets. Therefore, we hypothesize:

H9.a Expansion flexibility is high for defender type of
organizations.

H9.b Expansion flexibility is high for prospector type of
organizations.

Machine Flexibility (MF10)

Machine flexibility is defined as ease of making adjust-
ments to the machine settings so that it can perform a
variety of operations without requiring any excessive
efforts in switching between different activities, incurring
high penalty costs or degradation in performance outcomes
(Browne et al. 1984; Sethi and Sethi 1990; Lummus et al.
2003; Koste et al. 2004). Tsourveloudis and Phillis (1998)
state that machine flexibility is the most elementary kind of
flexibility a production system possesses and constitutes
the building block to assess the total flexibility framework.
Distinguishing characteristics of production systems
exhibiting this flexibility includes quick setups and tool
changeover times, short load—unload times and versatility
(regarding the number of motion axes, maximum accuracy,
the range of cutting speeds, number of fixtures) (Jain et al.
2013). Defender-type organizations procure specialized
machines and production facilities capable of performing
operations which are product specific and cannot be mod-
ified or tailored easily for other activities without incurring
high setup costs. Prospector-type organizations work with
flexible product designs, incorporating continuous design
changes to their products. The production facilities and
machines are adjustable to accommodate the changes. The
machines can be modified easily as per manufacturing
requirements. Therefore, we hypothesize:

H10.a Machine flexibility is low for defender type of
organizations.

H10.b Machine flexibility is high for prospector type of
organizations.

Labor Flexibility (MF11)

Labor flexibility captures the human resource capability to
perform a variety of functions or tasks; which forms an
essential driving factor in manufacturing organizations
(Karuppan 2004; Yazici 2005). Researchers establish that
human resource capital significantly contributes to overall
performance and firm’s flexibility (Bhattacharya et al.
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2005; Dyer and Ericksen 2005) through effective use of
technology and productivity (Jin et al. 2010). Wright and
Snell (1998) conceived human resource flexibility as a
combination of three essential dimensions. Skill flexibility
represents the sum of all potential alternative tasks to
which employee skills can be redeployed; behavioral
flexibility signifies the range of possible behavioral scripts
possessed by employees through which they can respond
effectively to different demand situations; and HR prac-
tices flexibility represents the degree to which employees
can be adapted and applied across variety of conditions.
Defender-type organizations procure human resources with
specialists and definite skills set well suited to their
stable and fixed manufacturing requirements. Prospectors,
on the other hand, work with employees having general
abilities or multi-tasking skills, so that they can be easily
trained and motivated to engage in performing a variety of
operations as per manufacturing requirements. Therefore,
we hypothesize:

Hll.a Labor flexibility is low for defender type of
organizations.

H11.b Labor flexibility is high for prospector type of
organizations.

Material Handling Flexibility (MF12)

Material handling flexibility reflects the ability to move the
product or different parts effectively within a production
facility (Suarez et al. 1996; Lummus et al. 2003; Kara and
Kayis 2004; Koste et al. 2004; Ali and Murshid 2016). It
includes multiple activities such as loading—unloading
operations, storage, and inter-machine transportation under
various situations of the production schedules (Sethi and
Sethi 1990; Tsourveloudis and Phillis 1998). The ability of
the material handling system to transport a large number of
different parts efficiently also enhances routing flexibility
and process flexibility. Defender-type organizations oper-
ate with fixed layouts and sequence of production opera-
tions. These organizations procure material handling
systems which are rigid and possess fixed capabilities
regarding the transportation of components, parts or prod-
ucts through the shop floor. On the contrary, prospector-
type organizations procure material handling systems
which are flexible enough to accommodate changing pro-
duct-related requirements either design or manufacturing.
Therefore, we hypothesize:

H12.a Material handling flexibility is low for defender
type of organizations.

H12.b Material handling flexibility is high for prospector
type of organizations.

L 4

Continuous Improvement Flexibility (MF13)

Manufacturing organizations embark on policies of con-
tinuous improvement to improve the overall efficiency and
productivity of their systems. This flexibility dimension is a
combination of several strategies (i.e., empowered work-
force, making periodic adjustments in the production pro-
cess, reconfiguring assets), which are implemented with
regular monitoring mechanisms within production systems
to focus on continuous improvements, thus improving the
efficiency (Lummus et al. 2003). Empowered workforce
refers to a situation when shop floor workers responsible
for the actual manufacturing operations are empowered or
authorized to take quick and instant operational decisions
of the shop floor. The machinery, production facilities and
other assets directly aiding the manufacturing process
should be continuously monitored and reconfigured as per
the latest technological standards or market trends.
Strategies and effective mechanisms should be deployed to
continuously monitor the production process, identify
bottlenecks and make suitable adjustments. Defender-type
organizations consistently implement improvement strate-
gies to become more efficient and remove bottlenecks,
reduce waste to cut cost. Prospector-type organizations are
more focused on expanding their market domain by
introducing a variety of products to cater to a large cus-
tomer segment instead of achieving efficiency and cost-
cutting measures. Therefore, we hypothesize:

H13.a Continuous improvement flexibility is high for
defender type of organizations.

H13.b Continuous improvement flexibility is high for
prospector type of organizations.

Throughput Time Reduction Flexibility (MF14)

Manufacturing throughput time is defined as the total time
duration between the release of an order to the shop floor
and its receipt into final product inventory or its shipment
to the customers (Johnson 2003). Reduction in throughput
time results in essential benefits which include lower work
in process and finished goods inventory levels, enhanced
quality, small forecasting errors and a significant decrease
in production costs. It becomes a vital factor for organi-
zations experiencing high market pressures, for shorter
delivery lead times of customized products. Efforts of
reducing the manufacturing throughput time is a daunting
task and depends on a number of factors including setup
time, processing time per part, production batch size,
transfer batch size, arrival and process variability and
resource utilization (Flynn 1987; Garza and Smunt 1991;
Burgess et al. 1993; Hopp and Spearman 2001). Defender-
type organizations emphasize continuous improvement
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measures in their existing small product range to cut the
down the extra costs. Prospector-type organizations focus
more on product variety catering to changing tastes of
customers rather than on production process efficiency and
cost-cutting measures. Therefore, we hypothesize:

H14.a Throughput time reduction flexibility is high for
defender type of organizations.

H14.b Throughput time reduction flexibility is low for
prospector type of organizations.

Ramp-Up Time Reduction Flexibility (MF15)

In manufacturing setup, ramp-up time represents the period
between product development and maximum capacity
utilization. The ramp-up phase is characterized by exten-
sive product and process experimentations and improve-
ments through pilot production by trying with a large
number of prototypes. The ramp-up phase marks the
changeover between the completed product development
phase and the actual production phase (Elstner and Krause
2014). The primary task within the production ramp-up is
the realization of the desired performance standards related
to product’s quality, cost and time for the defined pro-
duction target. The complexity lies in the initial assimila-
tion of various design objects (such as technologies,
processes, products, supply chain) and functions (such as
product design, logistics, production, purchasing). Defen-
der-type organizations focus on standard and predeter-
mined manufacturing facilities for their target products.
Their capability of ramp-up is predictable due to less
environmental uncertainty regarding design changes and
production requirement changes. Prospector-type organi-
zations continuously innovate and make product design
changes. They focus on strategies to push their product into
the market to gain a competitive advantage and capture the
market share. Therefore, we hypothesize:

H15.a Ramp-up time reduction flexibility is low for
defender type of organizations.

H15.b Ramp-up time reduction flexibility is high for
prospector type of organizations.

Decoupling Point Flexibility (MF16)

The decoupling point or customer order decoupling point
(CODP) is an essential input parameter to the design of
production systems and supply chains to match with the
market demand requirements. The CODP is a specific point
in the material flow where the product is related to par-
ticular types of customer order situations (i.e., make to
stock (MTS), assemble to order (ATO), make to order
(MTO) and engineer to order (ETO). These different
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situations reflect the manufacturing systems ability to
accommodate product customizations (Olhager 2010). The
CODP is the point where final product specifications gets
fixed and represents the last position at which the inventory
is held (Sharman 1984). Firms with mass production of
standardized products (defenders) utilize level planning,
made to stock, rate based and pull strategy all lying above
CODP. On the other hand, firms with low-volume pro-
duction of customized products (prospectors) choose a
chase-planning, time-phased, make to order and push
strategy all of them lying below CODP (Berry and Hill
1992; Olhager 2003; Vollmann et al. 2005; Mishra et al.
2017). For physical efficient supply chains, pertaining to
functional type products, all operational activities lie above
CODP, whereas the features of the market responsive
supply chain are useful for operations downstream of
CODP. Defender-type organizations embarks on mass
production strategy characterized by well-defined produc-
tion schedules and demand certainty. They are accustomed
to performing daily routine operations leading to the final
delivery of product in a prior specified way depending on
the requirements. Prospector-type organizations, on the
other hand, manufacture the product as per customer
requirements and possess the capability to alter the final
configuration of the product within a short period by
modifying the manufacturing planning and control sched-
ules. Therefore, we hypothesize:

H16.a Decoupling point flexibility is low for defender
type of organizations.

H16.b Decoupling point flexibility is high for prospector
type of organizations.

Postponement Flexibility (MF17)

In the manufacturing context, postponement or delayed
differentiation is a strategic move of suspending the regular
activities involved in the production cycle until the receipt
of exact customer orders with the prior intention of mass
customization. Hoek (2001) in his work made a clear dis-
tinction between traditional operations and postponement
opportunities regarding uncertainties arising out of product
volume, variety, lead time and supply chain approach. The
strategy of delayed differentiation significantly affects the
structure of the supply chain as postponement activities lie
close to the market (Hoek and Remko 1997, 1998, 2000).
Postponement enables organizations to understand the
exact requirements of consumers and plan the delivery
schedules accordingly by initiating the entire design—pro-
duce—ship cycle, on availability of a clear demand signal
from the market (Yang et al. 2005; Singh and Acharya
2013). It is opposed to mass production strategy which
might not favor postponement. Postponement flexibility
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(Barad and Sapir 2003; Sanchez and Perez 2005) reflects
the capability of keeping products in their generic, stan-
dardized and modular form for a considerable amount of
time and incorporate the customer’s specific product
requirements by quickly switching between strategies, i.e.,
MTS, MTO, ATO, ETO to vary the configuration of the
final product in later stages. Defender-type organizations
adopt a mass production strategy for manufacturing stan-
dardized products. The flow of production in the plant is
continuous and stable and follows a definite sequence to
get converted into a finished product. They seldom change
or disturb their final product configuration by altering the
production strategy. On the other hand, prospector type
organizations focus on final product customizations by
adjusting the production strategy, i.e., through delayed
differentiation based on specific customer preferences.
Therefore, we hypothesize:

H17.a Postponement flexibility is low for defender type
of organizations.

H17.b Postponement flexibility is high for prospector
type of organizations.

Transhipment Flexibility (MF18)

Transhipment flexibility measures the organization’s abil-
ity to relocate or distribute the products among different
stocking locations through appropriate replenishment
strategies in response to rise in demand (Sanchez and Perez
2005; Singh and Acharya 2013). These shipments are the
monitored movements of material between different posi-
tions within the same echelon. This flexibility dimension
provides an efficient mechanism for balancing and recti-
fying the differences between observed demand during
forecasting and the actual available inventory levels.
Defenders produce products and stock them accordingly in
various locations. These organizations can efficiently
replenish inventory levels at different stocking locations
instantly. On the contrary, prospector-type organizations
are weak or lag when it comes to replenishment strategies
across the various stocking locations as they embark on a
make to order strategy. Therefore, we hypothesize:

H18.a Transhipment flexibility is high for defender type
of organizations.

H18.b Transhipment flexibility is low for prospector type
of organizations.

Access Flexibility (MF19)
Access flexibility is the ability to provide a broad and

intensive distribution coverage, expedited by the efficient
coordination of downstream activities in the supply chain
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(Sanchez and Perez 2005; Hua et al. 2009). This flexibility
dimension measures an organization’s effectiveness in
getting its products to reach customers (Vickery et al.
1999). Access flexibility is closely related to physical
distribution and demand management mechanisms; the
realization of these two will improve the firm’s perfor-
mance. Day (1994) suggested that access flexibility
depends on inside-out and outside-in capabilities. Com-
petitive threats, market compulsion and external opportu-
nities drive inside-out capability, whereas outside-in ability
is to connect the organizational functions with the external
environment to anticipate demand opportunities ahead of
competitors. Defender-type organizations develop their
specific distribution channels to reach out to their cus-
tomers who are the essential users of their products. On the
other hand, prospector-type organizations accommodate
several differentiating features within their products to add
value and attract customers. Their target customer base
looking for enhanced and high-end features reaches out to
products even paying a high price, without any individual
efforts made by prospectors in terms of access flexibility.
Hence, we can hypothesize:

H19.a Access flexibility is high for defender type of
organizations.

H19.b Access flexibility is low for prospector type of
organizations.

Delivery Flexibility (MF20)

Delivery flexibility is the ability of an organization to plan
the delivery schedules of their products as per customer’s
requirements. It requires the adaptability of production lead
time according to the delivery schedules (Kumar et al.
2006; Stevenson and Spring 2007; Singh and Acharya
2013). The philosophy of just in time (JIT) is an example
of delivery flexibility in which the suppliers deliver the
products to the customer at the right quantity, place and
time. Defender-type organizations have well-planned and
defined production schedules. These organizations stick to
their manufacturing plans, and accordingly, delivery dates
are also fixed to push their products into the market. The
delivery dates are mostly independent of customer
requirements and market conditions. Prospector-type
organizations work toward fulfilling customer requirements
and deliver products as per customer. Therefore, we
hypothesize:

H20.a Delivery flexibility is low for defender type of
organizations.

H20.b Delivery flexibility is high for prospector type of
organizations.
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Research Methodology

The study utilizes a deductive approach for establishing the
research framework. We begin the process of theory
building by reviewing the available relevant literature on
organizational strategy and manufacturing flexibility.
Based on our review, we proposed the theoretical frame-
work and conceptualized the different constructs of the
research model through appropriate design of questionnaire
items. Empirical investigations in the form of independent-
samples ¢ tests technique were carried out on the data to
interpret and validate all the research hypotheses. For, the
purpose of analysis, Statistical Package for Social Sciences
(SPSS) software version 21 was utilized. Conclusions were
drawn based on the final results.

Operationalization of Research Constructs

For data collection purpose, all the research constructs are
operationalized using items borrowed from the existing
literature. Table 2 summarizes the literature from where
items are chosen to measure the different constructs.
Organization’s strategic orientation is captured, identified
and measured based on factors comprising competitive
pricing, implementing frequent design modifications, abil-
ity to accommodate shifts in volume, delivering quality and
high-performance products, rigorous promotion through
advertising and distribution, offering a broad product line,
on-time delivery, expertise of top managers in their
respective operational areas and work standard patterns.
All these attributes are used to differentiate between the
two strategic groups, i.e., defenders (or cost leaders) and
prospectors (or differentiators) as proposed by Miles et al.
(1978) and Porter (1980). To make the strategic classifi-
cation more robust, a second approach to capturing the
organization’s operating strategy is also attempted based
on structural attributes. The items representing five exten-
ded structural characteristics, i.e., standardization, spe-
cialization, formalization, centralization, and complexity of
workflow (CWF) are incorporated within the research
framework to understand the structural complexity of
organizations as proposed by Pugh et al. (1968). Finally,

Table 2 Research constructs and their measures

the twenty manufacturing flexibility dimensions are mea-
sured using items from existing literature with proper
modifications to satisfy our purpose. The responses to the
different constructs were captured on a scaled numeric
value, utilizing a five-point Likert scale. The pretesting
exercise of the survey questionnaires involved a pilot
study. The sample questionnaires were floated among forty
executives enrolled in Visionary Leadership in Manufac-
turing (VLM) postgraduate program (2016-2017 Batch)
jointly conducted by IIT Kanpur, IIT Madras, and IIM
Calcutta. These working executives have relevant work
experience (with average work experience of more than
5 years) in diverse manufacturing sectors. Their valuable
feedback and comments on different questionnaire items
were taken into consideration to redesign and improve the
instruments.

Target Population and Data Collection Process

The sampling frame considered for the present study is a
set of manufacturing organizations operating in diverse
sectors. The sample ranged from industries such as auto-
motive, metallurgical (iron and steel, copper, aluminum),
construction, food and consumables, textile and clothing,
FMCQG, leather, fabricated metal products, petroleum and
natural gas, industrial and commercial machinery. Data is
collected through the questionnaire designed for the study,
administered through three different mediums, i.e., (i) of-
fline, i.e., making a visit to the concerned manufacturing
organization and taking responses from executives (re-
spondents), (ii) online through a mail survey and (iii)
questionnaire was floated in various online platforms and
professional groups. An industry-wide mailing list was
sought from an online portal. Most of the respondents
agreed to respond to the questionnaires on conditions of
anonymity for themselves and their respective organiza-
tions citing reasons of corporate secrecy, competitive
threats and reputation of the organization in the market. A
cover letter describing the purpose of the survey and its
sole use in the academic domain was attached to the
questionnaires, to accelerate the data collection process.
Reminder emails were given to the respondents. The data

Constructs

Literature

Organizational strategy

Organizational structure (standardization, specialization,
formalization, centralization, complexity of workflow)

Manufacturing flexibility dimensions

Miles et al. (1978)
Pugh et al. (1968)

Jain et al. (2013), Roger et al. (2011), Chang (2012), Koste et al. (2004),

Lummus et al. (2003), Kim et al. (2013) and Mishra et al. (2017)
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collection process was carried on for 9 months. After
removing the mismatching, unsuitable and incomplete
responses, a total of 212 responses are obtained. A per-
centage-wise breakup of the data received through different
mediums is presented in Table 3.

Psychometric Measurement of Scale

The survey-based research methods involve the collection
of data through a multi-item scale, which should be
assessed for reliability, validity and other psychometric
properties.

Scaling Reliability and Scaling Validity
Reliability of the different items used in the questionnaire
to measure a particular construct was assessed through the

Cronbach’s alpha value which should be higher than 0.7
(Nunnally 1978; Hair et al. 2006). The exploratory factor

Table 3 Percentage-wise breakup of the data collected

SL Description Percentage
no.
1 Mode of collected data
Online platforms and professional networks 28
Mail surveys (online) 48
Physical visits to organizations (offline) 24
2 Manufacturing sector-wise
Automotive industry 12
Metallurgical industry
Construction industry
Food and consumables industry 13
Textile and clothing industry 16
Consumer goods or FMCG industry 14
Leather industry 9
Fabricated metal products or metal processing 9
Industry
Petroleum natural gas and other related industry 3
Industrial and commercial machinery 9
3 Level of management
Top-level management 21
Middle-level management 64
Lower-level management 15
4 Departmental functions-wise
Production (shop floor or plant) 31
Production planning and control (PPC) 27
Materials Dept. 16
Research and development (R&D cell) 6

Industrial engineering dept. or work-study cell 24
Systems department 21

analysis technique is utilized to assess the validity of the
items of the questionnaire. The various output measures of
factor analysis, i.e., Kaiser—Meyer—-Olkin (KMO > 0.5),
measure of sampling adequacy, Bartlett’s test of sphericity
(significant value p < 0.05), load values (factor load-
ing > 0.40 and cross-loading < 0.35), eigenvalues > 1.0
and total variance explained, were found to be significant
as shown in Table 4.

Data Analysis and Results

The collected data in the form of responses after being
examined and prepared are clustered into the two groups
based on their identified strategy using the k-means clus-
tering algorithm. For the empirical investigation, inde-
pendent-samples ¢ test is conducted on the two groups to
assess the level of the twenty different dimensions of
manufacturing flexibility (i.e., dependent variables) across
the two independent strategic groups.

Cluster Analysis Using k-means Clustering
Algorithm

K-means clustering technique is used to group all the
responses into two separate groups or clusters based on the
questionnaire items of organizational strategy (Miles et al.
1978) and organizational structure (i.e., specialization,
standardization, formalization, centralization and com-
plexity of workflow) (Pugh et al. 1968; Sharma and Abidi
2006). The final mean values of most of the items related to
organizational strategy are higher for cluster 1 than for
cluster 2 as shown in Table 5. Therefore, cluster 1 corre-
sponds to prospectors, and cluster 2 corresponds to
defenders. The classification results were further verified
by examining the means obtained on items related to the
structural dimensions. Prospector-type organizations are
low in specialization, standardization, formalization, and
centralization but high in CWF. Alternatively, defender-
type organizations are high in specialization, standardiza-
tion, formalization, centralization and low in CWF. The
same is inferred from the mean values obtained from all the
five structural attributes as shown in Table 6. The distance
between the final groups formed is shown in Table 7.
Based on the results of cluster analysis, there are 130
firms in cluster 1, incorporating the strategic and structural
attributes of prospectors as discussed above. These firms
represent 61.4% of the total firms, considered for the study.
Similarly, there are 82 firms in cluster 2, incorporating the
strategic and structural attributes of defenders. These firms
represent 38.6% of total firms, considered for the study.
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Table 4 Reliability and validity results of the different constructs

Sl. no. Construct Cronbach’s alpha KMO statistics Eigenvalues Percentage of variance
1 Strategy parameters 0.778 0.714 - 74.56
Structural attributes

1 Specialization 0.798 0.709 2.178 72.616

2 Standardization 0.764 0.583 2.664 53.934

3 Formalization 0.924 0.813 3.844 76.874

4 Centralization 0.894 0.570 2.272,1.185 56.819, 29.611
5 Complexity of workflow 0.762 0.694 1.554, 1.424 38.861, 35.605
Manufacturing flexibility dimensions

MF1 Suppliers flexibility 0.827 0.601 2.244 74.806

MF2 Sourcing flexibility 0.725 0.500 1.455 72.748

MF3 Product flexibility 0.990 0.578 3.570 97.196

MF4 Volume flexibility 0.842 0.607 2.297 76.560

MF5 New product development 0.938 0.757 2.682 89.390

MF6 Routing flexibility 0.913 0.500 1.512 92.399

MF7 Operation flexibility 0.939 0.500 1.397 94.301

MF8 Process flexibility 0.895 0.500 1.109 90.590

MF9 Expansion flexibility 0.779 0.871 1.119 84.710

MF10 Machine flexibility 0.787 0.500 1.651 82.562

MF11 Labor flexibility 0.837 0.500 1.722 86.085

MF12 Material handling 0.896 0.697 2512 83.724

MF13 Continuous Improvement 0.933 0.784 3.965, 1.035 79.293, 20.707
MF14 Throughput time reduction flexibility 0.763 0.500 1.622 81.090

MF15 Ramp-up time reduction flexibility 0.733 0.500 1.583 79.136

MF16 Decoupling point flexibility 0.856 0.779 1.847, 1.002 61.577, 33.401
MF17 Postponement flexibility 0.822 0.630 1.716 85.786

MF18 Transshipment flexibility 0.834 0.500 1.716 85.775

MF19 Access flexibility 0.992 0.700 1.493 78.741

MF20 Delivery flexibility 0.800 0.690 2919 74.220

Independent-Samples ¢ Tests

The independent-samples ¢ test examines the mean values
of a continuous dependent variable between two indepen-
dent groups. The null hypothesis for the test assumes that
the means of two populations are equal (i.e., Ho: p; = 1)
or different (i.e., alternate hypothesis Ha: 1ty # 1,) when a
sample of observations representative of each population is
available (Landau and Everitt 2004). For our study, we
separated two independent samples using a k-means clus-
tering technique. These two independent samples represent
two strategic groups, i.e., defenders and prospectors. The
dependent variable in our study constitutes each of the
twenty dimensions of manufacturing flexibility, considered
separately for each of the two samples.

@ Springer

Assumptions of ¢ Tests

Before proceeding with the independent-samples  tests, the
data is examined for the three assumptions of the 7 tests.
The first assumption of homogeneity of variances is
assessed through Levene’s test for homogeneity. The two
independent samples are checked for equal variances, and
hence, the t-static varies accordingly. The results of the
Levene’s test are shown in Table 8. The second assumption
of normality is reviewed through the Shapiro—Wilk test and
the Kolmogorov—Smirnov test as shown in Table 9. The
results indicate that most of the data collected for the
measurement of the manufacturing flexibility dimensions
(dependent variables) do not strictly follow a normal dis-
tribution. Lucake (1996); Landau and Everitt (2004)
establish their view that independent-samples ¢ tests can be
applied conveniently ignoring the indications given by the
preliminary examination of data that the assumptions of
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Table 5 Final cluster centers (means) for the strategy variables

Strategy variables Cluster 1 Cluster 2
STR1 3.83 3.59
STR2 3.07 2.48
STR3 3.54 3.52
STR4 4.10 3.73
STR5 437 3.75
STR6 4.10 3.61
STR7 4.14 3.52
STR8 397 3.11
STRY 3.89 2.57
STR10 4.24 3.20
STR11 4.03 2.32
STR12 3.57 2.61
STR13 4.04 3.16
STR14 3.67 2.84
STR15 3.69 2717
STR16 4.21 3.45
STR17 4.17 3.30
STR18 4.20 3.02
STR19 2.51 3.16
STR20 4.16 3.14
STR21 3.54 3.07

Table 6 Final cluster centers (means) for the structural variables

Structural variables Cluster 1 Cluster 2
Specialization 3.59 3.83
Standardization 2.48 3.07
Formalization 3.52 3.54
Centralization 3.73 4.10
CWF 4.37 3.75
Table 7 Distance between the final cluster centers

Clusters 1 2

1 4.068

4.068

normality and homogeneity are not strictly valid. The third
assumption follows that the observations made on the
group members should be independent of each other. The
groups or clusters thus formed are independent of each
other as any member of the defender is not associated with
the prospector group. There is no overlap between the
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groups as one cannot be a member of more than one group
simultaneously. After satisfying and validating all the three
assumptions, we proceed with the 7 tests.

Results of the ¢ Tests

The null hypothesis for the independent-samples 7 test
assumes that there is no significant difference between the
mean values of the manufacturing flexibility dimensions
(dependent variable) considered separately for each of the
two independent strategic groups, i.e., defenders and
prospectors. Alternatively, we can reject the null hypoth-
esis or accept the alternate hypothesis, if there exist sig-
nificant differences between the mean values of the
manufacturing flexibility dimensions, considered for two
independent strategic groups. Table 10 shows the results of
the group statistics for all the twenty manufacturing flexi-
bility dimensions examined among two independent
strategic groups. Table 11 shows the results of ¢ tests for
equality of means, showing the t-static, degrees of freedom
(df), significance, mean difference, standard error
difference.

Discussion of Results of ¢ Tests

The results of the ¢ tests reveal that most of our hypotheses
find support entirely or partially. Hypotheses sets H1, H2,
H3, HS, H6, H7, H8, H10, H11, H12, H15, H16, H17, and
H20 find support through rejection of the respective null
hypothesis. The mean values corresponding to these flexi-
bility dimensions are higher for prospectors than for
defenders, i.e., (Uprospectors > HUDefenders). 1he second set of
hypotheses, i.e., H14, H18, and H19, also finds support
through rejection of the null hypothesis. The mean values
of these flexibility dimensions are higher for defenders than
for prospectors, i'ew (HDefenders > ,uProspectors)' HypOthﬁSCS
H9 and HI3 representing expansion flexibility and con-
tinuous improvement flexibility find partial support. The
results show that expansion flexibility is high for
prospectors (supported), but it is low for defender organi-
zations (not supported). This behavior is attributed to the
fact that defender-type organizations are all giant estab-
lished firms operating with limited products, having
expertise in operations (design, materials procurement,
manufacturing process, machinery, facilities, etc.) specific
to their products. The expansion activities, whether related
to product expansion or expansion in existing production
capacity, is a strategic decision, involving substantial
financial input, exhaustive market research, and top man-
agement involvement. Owing to all these factors, the
expansion decision is not so frequent and sudden in
defender-type organizations. Continuous improvement
flexibility (i.e., H13) is high for defenders (supported), but
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Table 8 Results of Levene’s test for equality of variances

Sl. no. Construct F value Sig (p value) Variance
MF1 Suppliers flexibility 2.210 0.140* EV
MF2 Sourcing flexibility 12.098 0.001 UEV
MF3 Product flexibility 1.378 0.243* EV
MF4 Volume flexibility 12.370 0.001 UEV
MF5 New product development 1.772 0.186* EV
MF6 Routing flexibility 1.807 0.182* EV
MF7 Operation flexibility 0.108 0.743* EV
MF8 Process flexibility 2.953 0.088* EV
MF9 Expansion flexibility 0.061 0.805* EV
MF10 Machine flexibility 7.523 0.007 UEV
MF11 Labor flexibility 0.046 0.831* EV
MF12 Material handling flexibility 5.782 0.018 UEV
MF13 Continuous improvement flexibility 7.643 0.007 UEV
MF14 Throughput time reduction flexibility 3.325 0.071%* EV
MF15 Ramp-up time reduction flexibility 0.922 0.339* EV
MF16 Decoupling point flexibility 1.545 0.217* EV
MF17 Postponement flexibility 0.143 0.706* EV
MF18 Transshipment flexibility 1.285 0.259* EV
MF19 Access flexibility 1.229 0.270* EV
MF20 Delivery flexibility 1.284 0.145% EV
EV equal variance assumed, UEV unequal variance assumed

*Significant at 0.05 confidence level

it comes out to be low for prospector organizations (not  Conclusions

supported). The probable reason for this result is prospec-
tor-type organizations simultaneously work and focus on a
variety of products implementing multiple enhanced
functional characteristics and design attributes at the same
time. Their primary strength lies in offering product variety
and diversification, and hence, less focus is laid on the
improvement of the existing product range. Methods or
tools for continuous improvement such as cost-cutting
measures, quality improvement programs take a secondary
position in their priority list, and the primary focus is on
product diversification by introducing multiple products
simultaneously. Hypothesis H4 is not supported. The result
obtained for hypothesis (H4) comes out to be opposite, i.e.,
volume flexibility is high for prospectors and low for
defenders. The reason for this result is attributed to the fact
that prospectors work in different shifts to utilize the
workforce resources to fulfill the different volume
requirements of specific products. On the contrary,
defenders use their maximum production capacity (by
already operating in three shifts) for a single dedicated
product. Production and volume targets are predetermined
from past sales data, and accordingly, arrangements are
made giving no room for changing production volumes
frequently.
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Literature review suggests that there have been a signifi-
cant number of studies in the past both qualitative and
quantitative to conceptualize the notion of flexibility.
Rapidly changing customer expectations for product cus-
tomization, high level of competition and volatile nature of
markets, resulting in frequent supply chain disruptions,
pose significant challenges to firm operations (Ivanov et al.
2018). Flexibility is accepted as a competitive strategy and
a measure to tackle these uncertain conditions prevailing in
the environment. A number of authors studied the idea in
terms of different manufacturing functions (Ojha et al.
2015; Mendes and Machado 2015; Perez et al. 2016; Kaur
et al. 2017; Mishra et al. 2017; Kok 2018; Chaudhuri et al.
2018; Kulkarni and Francas 2018). But there has been no
such significant study which draws a clear relationship
between organizational strategy and the flexibility
requirements of manufacturing. This study tries to address
this gap by drawing upon the existing theory of organiza-
tional strategies and manufacturing flexibility. The study
only considers large organizations for empirical investi-
gation, as they possess the required capabilities for mass
production to achieve low cost due to economies of scale or
product differentiation. From the results, it can be
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Table 9 Results of Kolmogorov—Smirnov and Shapiro—Wilk tests for normality

Sl. no. Flexibility dimension Clusters Kolmogorov—Smirnov Shapiro-Wilk
Statistic df Sig Statistic df Sig
MF1 Supplier flexibility 1 0.214 130 0.000 0.876 130 0.000
2 0.247 82 0.000 0.909 82 0.002
MF2 Sourcing flexibility 1 0.235 130 0.000 0.834 130 0.000
2 0.131 82 0.055 0.942 82 0.027
MF3 Product flexibility 1 0.303 130 0.000 0.838 130 0.000
2 0.239 82 0.000 0.835 82 0.000
MF4 Volume flexibility 1 0.218 130 0.000 0.879 130 0.000
2 0.232 82 0.000 0.896 82 0.001
MF5 New product development 1 0.215 130 0.000 0.871 130 0.000
2 0.223 82 0.000 0.817 82 0.000
MF6 Routing flexibility 1 0.205 130 0.000 0.902 130 0.000
2 0.276 82 0.000 0.808 82 0.000
MF7 Operation flexibility 1 0.144 130 0.001 0.894 130 0.000
2 0.246 82 0.000 0.853 82 0.000
MF8 Process flexibility 1 0.299 130 0.000 0.773 130 0.000
2 0.304 82 0.000 0.780 82 0.000
MF9 Expansion flexibility 1 0.326 130 0.000 0.740 130 0.000
2 0.252 82 0.000 0.849 82 0.000
MF10 Machine flexibility 1 0.194 130 0.000 0.891 130 0.000
2 0.238 82 0.000 0.871 82 0.000
MF11 Labor flexibility 1 0.222 130 0.000 0.897 130 0.000
2 0.290 82 0.000 0.841 82 0.000
MF12 Material handling flexibility 1 0.167 130 0.000 0.904 130 0.000
2 0.181 82 0.001 0.900 82 0.000
MF13 Continuous improvement flexibility 1 0.181 130 0.000 0.917 130 0.000
2 0.237 82 0.000 0.869 82 0.000
MF14 Throughput time reduction flexibility 1 0.226 130 0.000 0.900 130 0.000
2 0.296 82 0.000 0.846 82 0.000
MF15 Ramp-up time reduction flexibility 1 0.252 130 0.000 0.855 130 0.000
2 0.342 82 0.000 0.760 82 0.000
MF16 Decoupling point flexibility 1 0.160 130 0.000 0.938 130 0.002
2 0.313 82 0.000 0.867 82 0.000
MF17 Postponement flexibility 1 0.257 130 0.000 0.885 130 0.000
2 0.370 82 0.000 0.692 82 0.000
MF18 Transshipment flexibility 1 0.192 130 0.000 0.892 130 0.000
2 0.228 82 0.000 0.923 82 0.000
MF19 Access flexibility 1 0.222 130 0.000 0.905 130 0.000
2 0.383 82 0.000 0.710 82 0.000
MF20 Delivery flexibility 1 0.284 130 0.000 0.829 130 0.000
2 0.342 82 0.000 0.790 82 0.000

concluded that our research propositions find adequate
support. The flexibility dimensions concerning supplier,
sourcing, product, volume, new product development,
routing, operation, process, expansion, machine, labor,
material handling, ramp-up time reduction, decoupling
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point, postponement, and delivery are high for prospector-
type organizations. It shows that prospectors exhibit a high
degree of flexibility in almost all the activities (i.e.,
inbound, in-house and outbound) involved in a manufac-
turing setup to achieve their strategic objective of product
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Table 10 Group statistics

Sl. no. Construct Cluster N Mean SD Std. error mean
MF1 Supplier flexibility 1 130 3.4614 0.74489 0.08903
2 82 2.6727 0.81337 0.12262
MF2 Sourcing flexibility 1 130 3.7000 0.51358 0.06138
2 82 2.9886 0.89240 0.13453
MF3 Product flexibility 1 130 3.7643 0.90378 0.10802
2 82 2.3409 1.03863 0.15658
MF4 Volume flexibility 1 130 3.8626 0.56663 0.06773
2 82 3.1586 0.99294 0.14969
MF5 New product development 1 130 3.5806 1.22636 0.14658
2 82 2.3948 0.89328 0.13467
MF6 Routing flexibility 1 130 3.2857 1.03059 0.12318
2 82 2.1818 0.97701 0.14729
MF7 Operation flexibility 1 130 3.0929 1.31682 0.15739
2 82 2.6477 1.09215 0.16465
MF8 Process flexibility 1 130 3.9643 1.05748 0.12639
2 82 3.0682 1.08687 0.16385
MF9 Expansion flexibility 1 130 4.0071 1.03732 0.12398
2 82 3.0568 0.91636 0.13815
MF10 Machine flexibility 1 130 3.7429 0.80191 0.09585
2 82 29773 1.02840 0.15504
MF11 Labor flexibility 1 130 3.7786 0.79689 0.09525
2 82 2.9318 0.97998 0.14774
MF12 Material handling flexibility 1 130 3.5429 0.97193 0.11617
2 82 2.7968 0.73029 0.11009
MF13 Continuous improvement flexibility 1 130 2.8682 0.94887 0.14305
2 82 3.6743 0.71276 0.08519
MF14 Throughput time reduction 1 130 2.7614 0.82468 0.12433
2 82 3.4714 1.02110 0.12205
MF15 Ramp-up time reduction 1 130 3.9000 0.63474 0.07587
2 82 2.5455 0.67184 0.10128
MF16 Decoupling point flexibility 1 130 3.5286 0.71285 0.08520
2 82 2.7955 0.60921 0.09184
MF17 Postponement flexibility 1 130 3.4143 0.80744 0.09651
2 82 2.64717 0.82532 0.12442
MF18 Transshipment flexibility 1 130 3.1818 1.04598 0.15769
2 82 3.7857 0.92302 0.11032
MF19 Access flexibility 1 130 2.7614 0.45095 0.06798
2 82 4.0714 0.56649 0.06771
MF20 Delivery flexibility 1 130 3.8743 0.73557 0.08792
2 82 2.9682 0.70175 0.10579

differentiation. On the other hand, the results indicate that
defender-type organizations have limited flexibility capa-
bilities as compared to prospectors. The flexibility dimen-
sions concerning continuous improvement, throughput
time reduction, transshipment, and access are high for
defenders which helps them become low-cost producers in

@ Springer

the market. Manufacturing flexibility strategy as a function
is dependent on an organization’s operating strategy. This
alignment will ensure smooth functioning of the various
manufacturing operations and give a competitive edge to
parent organizations over its rivals in situations of envi-
ronmental turbulence and uncertainty. The independent-
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Table 11 Results of independent-samples ¢ tests

t test for equality of means

Null hypothesis

Sl. no. ¢ df Sig Mean difference Std. error difference 95% confidence interval of the difference
Lower Upper
H1 MF1 5311 112 0.000 0.78870 0.14850 0.49446 1.08294 Rejected
H2 MF2 4.811 61.117 0.000 0.71136 0.14788 0.41568 1.00705 Rejected
H3 MF3 7.724 112 0.000 1.42338 0.18427 1.05827 1.78848 Rejected
H4 MF4 4.284 60.818 0.000 0.70394 0.16430 0.37538 1.03249 Rejected
H5 MF5 5.551 112 0.000 1.18580 0.21362 0.76254 1.60906 Rejected
H6 MF6 5.679 112 0.000 1.10390 0.19438 0.71876 1.48903 Rejected
H7 MF7 1.873 112 0.032  0.44513 0.23768 — 0.0257 0.91605 Rejected
H8 MF8 4358 112 0.000 0.89610 0.20564 0.48866 1.30354 Rejected
H9 MF9 4976 112 0.000 0.95032 0.19097 0.57194 1.32871 Rejected
H10 MF10 4.200 75.296 0.000 0.76558 0.18227 0.40250 1.12867 Rejected
H1l MFI1  5.049 112 0.000 0.84675 0.16771 0.51445 1.17906 Rejected
H12 MFI12 4.661 108.351 0.000 0.74604 0.16005 0.42880 1.06327 Rejected
H13 MFI13 4842 73.174 0.000 0.80610 0.16649 0.47430 1.13791 Rejected
H14 MF14 3.883 112 0.000 0.71006 0.18287 0.34774 1.07239 Rejected
H15 MF15 10.845 112 0.000 1.35455 0.12491 1.10706 1.60203 Rejected
H16 MF16 5.646 112 0.000 0.73312 0.12985 0.47583 0.99040 Rejected
H17 MF17 4.893 112 0.000 0.76656 0.15667 0.45613 1.07698 Rejected
H18 MF19 3229 112 0.001 0.60390 0.18701 0.23335 0.97444 Rejected
H19 MF19 5835 112 0.000 1.05909 0.18150 0.69946 1.41872 Rejected
H20 MF20 6.516 112 0.000 0.90610 0.13905 0.63059 1.18162 Rejected

samples ¢ test results for the different manufacturing flex-
ibility dimensions revealed that group representing a
prospector strategy have overall high flexibility in com-
parison with the other group representing a defender
strategy.

Managerial Implications of the Study

The research has far-reaching implications and strategic
knowledge base which can be exploited by the manage-
ment community. Keeping in view with the results of the
study, the management community should direct their
resources and focus in maintaining specific levels (high or
low) of different manufacturing flexibility dimensions
ranging from suppliers to in-house production activities to
delivery of final products to customers, based on their
organization’s strategy, i.e., either mass production or
product differentiation. The results of the study can serve
as a guiding map for operations managers of various firms
and emphasize on a particular dimension of manufacturing
flexibility as per their strategic orientation.

L 4

Future Scope of the Study

The study takes a macroscopic view of the manufacturing
flexibility construct and establishes its relationship with
organizational strategy. The manufacturing flexibility is
composed of twenty dimensions representing various
activities involved in manufacturing a specific product. The
future scope lies in the fact that the study could be nar-
rowed down for each of these dimensions separately in a
detailed manner to get a more clear understanding of its
relationship with strategy in various situations. There exist
synergistic relationships among different manufacturing
flexibility dimensions. A detailed investigation of these
relationships is also a prominent direction for further study.
Several other aspects may also be included in the construct
to define manufacturing flexibility more comprehensively.
The knowledge of organizational strategy can be extended
further apart from mass production and product differen-
tiation to cover other operating strategies and subsequently
investigate its relationship with manufacturing flexibility.
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Key Questions

1. What are the different dimensions of manufacturing
flexibility which represent all the activities (i.e., inbound, in-
house and outbound) involved in a manufacturing system?

2. Organization’s manufacturing strategy is considered either
from the view of mass production (i.e., defenders) for
achieving economies of scale or product differentiation (i.e.,
prospectors).

3. How are the firms operating under different strategies related
to the different dimensions of manufacturing flexibility?
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