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The objective to study this research paper is to examine the impact of organizational
capabilities on different aspects of agility of manufacturing system in Indian. In this research
work survey of 119 manufacturing system have been done, the contribution of these
organizations played a major role in measuring the impact of different organizational
capabilities in managing agility. The correlations between organization capabilities and

managing agility in manufacturing system have been measured and evaluated by

implementing different statistical tools. The purpose of this survey focuses upon the

important and significant role of different organizational capabilities such as technological
capabilities, in-house R&D, manufacturing informatics and risk management capabilities
towards managing agility in manufacturing system.

1. Introduction

Indian manufacturing industries has undergone an
unexpected extent of transformation in the past years,
involving changes in different technology, product
customization, customer intentions, supplier association and
unpredictable market situation. These factors are responsible
for organizations to adapt according to market stress and
competitors requirements with increasing intensity to cater both
effectiveness and efficiency.

The manufacturing model has deviated from craft
manufacturing to volume production and then to lean
manufacturing (LM). The present era is of agile manufacturing.
Agile manufacturing is also describe as new approach of
manufacturing. The agility has ability to respond the changes
of business environment effectively with responsiveness and
convert them into opportunities (Zhang and Sharifi, 2000).
Therefore, agile concept is gaining importance in various
sectors but not restricted to manufacturing (Thilak et al., 2015;
Fayezi et al., 2015; Liu and Liang, 2015), software (Misra and
Singh, 2015; Mandal and Pal, 2015; Stettina and Horz, 2015),
healthcare (Tolf et al., 2015), etc. Yusuf and Adeleye (2002)
carried out a study taking inputs from manufacturing
organizations in the UK and found that the major lean
attributes (i.e., cost and quality) have a limited relationship with
business performance measures. They also analytically
established that organizations with agility had better
performance as compare with lean organizations and also
concluded that lean organizations have to motivate agility level
for increased competitive advantage. Sangari and Razmi
(2015) found from the empirical data (from automotive
manufacturing companies from Iran) that agility awareness
partially facilitate the bond between business intelligence
capability and agile performance of the supply chain.
Therefore, fierce competition and volatility in the current
automotive market had forced automotive organization to focus
both on cost and availability and had to adopt agile
manufacturing (AM) to win orders in the market (Elmoselhy,
2015). Gligor et al. (2015) empirically confirmed with the
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increase in agility supply chain increases and the organization
skill to meet the customers’ necessities and also it help to
achieve the customer related objectives regardless of the
manufacturing operating environment. . Shin et al. (2015)
studied the various connection associated between the agile
enterprises of korea and its aspects (technology capability,
collaborative innovation, organizational learning, and internal
alignment) using structural equation modelling. They studied
and concluded that agility has direct and indirect effect through
operational receptiveness on customer retention. Therefore, to
sustain in long run, all organizations have to put efforts for
enhancing the agility level. To become agile organization, AM
is prerequisite in manufacturing environment. It is the
competitive manufacturing paradigm enabling the mass
customization efficiently coupled with high responsiveness to
improve the performance of their businesses. In order to impart
agile manufacturing system in difficult working environments, it
is important to measure and improve the agility of the parallel
manufacturing systems (Routroy et al., 2015). Successful
benchmarking approach is applied in many areas and many
research papers are reported in literature to improve the
performance of the system, limited literature on benchmarking
is very approachis not available on the application of AM for
enhancing its agility performance. The agility, AM and some
significant aspects related to AM (i.e., frameworks, enablers,
impediments, outcomes and agility assessments, and
benchmarking).

2. Literature review

The literature review of agility, organization capabilities
and their relationship to achieve agility with different aspects in
the manufacturing system has been done. The various
techniques and methodology to conduct research reviewed
and presented.

The agile manufacturing concept in organizations came
about in 1991 and was first set out in a report entitled 21st
Century Manufacturing Enterprise Strategy Yusuf et al., (1999);
Cho et al., (1996); Hormozi, (2001); Vernadat, (1999).
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Yusuf et al., (1999) gave big contribution towards
competitive authority of agility as follows: speed, innovation,
profitability, quality, andproactivity. Different aspects of agility
which were proposed were related to different levels of
organization. Fundamental agility refers to specific resources
(people, machinery and management); micro-agility refers to
the enterprise, and macro-agility to the inter-enterprise level.
List of 32 agile attributes were proposed for describing an agile
organization.

Sharifi et al. (2001). Proclaimed different aspects of agile
manufacturing which were agility drivers, strategic abilities,
agility providers, and agility capabilities. These factors
represent the agility of the business situation creating instability
and impulsiveness of the changes which drive an organization
to adapt agility, Strategic abilities determined through factors
such as responsiveness, competency, quickness, and flexibility
were considered as main aspects of the agile organization that
allow transformation to changes. From different manufacturing
area the agility capabilities could be achieved. From
manufacturing areas agility providers can be derived:
organization, technology, people, and innovation. They
discussed that only by participating these benchmarks’ agility
could be achieved.

Tsourveloudis and Valavanis (2002) studied and
concluded that framework for knowledge-based is used for
capacity and valuation of manufacturing agility. Therefore
overall agility can be evaluated from an organization, further
agility parameters is proposed and grouped into production,
market, people and information infrastructures.

Gunasekaran and Yusuf (2002) carried out the analysis of
agile manufacturing definitions and therefore the results show
similar-meaning of all the concepts. Responsiveness, flexibility
and information technologies are the major keywords used in
agile manufacturing definition.

Achian (2003) studied and identified that to achieve the
concept of agile manufacturing information system has a major
role and also identified that the low performance of information
system is barrier to achive agility in the manufacturing system.
Coronda mondrgon (2004)proclaimed that agility of operations
in various SMEs in advance and high tech manufacturing and
concluded that information technology is a second most
important enabler to achieve agility.

Ismail et al. (2006) studied and proclaimed that framework
of strategic agility can combined outer limits and indicators for
the betterment of organization agile capability. This proposed
frameworkincludes business environmental audit with a
number of environmental disorder indicators and agility
capability indicators covering product, process, operation,
people, and organization. Customization was done as a
product dimension to categorize into the areas, re-use, and
ability to replace. This modelencourages the mass
customization pattern of manufacturing.

Sherehiy et al. (2007), also concluded that in

manufacturing flexibility dependent on workforce than on
technology aspect. The ‘agility’ describes and elaborate the
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intensity and potential face of internal and external events of
organization (Taleghani et al., 2014). There is also increased
ambiguity between the terms flexibility and agility. If flexibility is
considered as precedent or subgroup of agility, then there is
hardly any different while treating them exclusively (Thilak et
al., 2015; Routroy et al.,2015) and therefore at critical and
business network level, it must be flexible at process level for
an organization to become agile (Ali et al., 2014; Thilak et al.,
2015). Taleghani et al. (2014) investigated the main cause of
the different factors which are affecting the organizational
agility in a Sugar Company in Iran and they acknowledge that
there is a serious and positive relationship between the six
factors (i.e., speed, responsiveness, flexibility, competence,
empowerment and job security) and organizational agility of
the employees. Nejad et al. (2014) investigated the
entrepreneurial  orientation and agility relationship in
manufacturing firms using statistical analysis taking inputs from
100 manufacturing firms of Kerman Province. They confirmed
a positive and significant entrepreneurial orientation and agility
relationship. The agility in manufacturing organizations is the
need of the hour and they should put effort to continuously
enhance their agility. Liu and Liang (2015) proclaimed
thatadvance technology manufacturing industries to achieve
sustainable competitive advantage and concluded that it can
be achieved by regularly optimizing proper resource allocation
alignment with resource-based operations strategy supported
by the sense and respond idea of agile strategy
implementations. Agile manufacturing in manufacturing system
is one of the significant antecedents for a manufacturing
organization to become agile and also to have an efficient and
efficient agile supply chain. In the following sections, a
literature review on AM is carried out to give a clear insight
about them.

2.1 Organization capabilities

Organizational capabilities are highly valuable aspects of
an organization and build a strong foundation for stable and
sustainable competitive advantage. It is termed as an
organization’s capacity to engage in a range of productive
activities that are most critical for the generation.
Organizational capabilites importance has underline the
considerable research in achieving and sustaining new product
competitive advantage Grant(1996), Mateare (2004) and
Saw(2006). During R&D of new product design, an
organizations capacity for residing action depends upon in its
abilities (Lansiti and Clark, 1994). A resource-based model
was analyze which describe and identify organizational
capabilities and also identify the empirical literature on new
product further organizational capabilities was classified into
four major categories, namely:, external integrative,
technological, internal integrative and marketing
capabilitiesVerona (1999).Galbreath (2008) diverted the
organization internal perspective, has significant role on the
variation of organization success is explained by their
capabilities. Therefore, Adner (2003) proposed that some
capabilities are more demanding than others in determining
organization success. Also, investigation on organization
capabilities have deviated their attention from technological or
research and development capabilities to organizational
capabilities. Capabilities of organization capabilities, having
activities and procedures, embody individual, group and firm-
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wide knowledge. Organization historical background, indicate
that organizational capabilities are distinctive and may have
performance of high degree value, exception, instability and
non-substitutability (Kaplan and Norton 2004). Further
concluded that organizational capabilities entail an
organizationcompetence to extend a team of capable
employees to perform a set of tasks or activities. Three
categoriesof organization capabilities were categorizedbased
on their influence on the research by different authors that are
managerial capabilities, technical capabilities and output-based
capabilities.

2.2 Organizational agility

Organizational agility is always a main interest area of
researchers. Various researcher have revealed an immense
interest on the conception of organizational agility. Chen et al.
(2015) and Mao et al. (2014) studied Organizational agility
characterization for the capability of any organization which
deals with necessary market concerns by means of responses
which are rapid and technical modernization which canmodify
market changes into different prospects. Two important
attributes of agility are innovativeness and rapidness, where
rapidness represents timely realization and specific reply to
market changes and innovativeness focusses on the quality of
the reaction. With multiple backgroundresearchers have
inspected and analyzed organizational agility as an enhanced
order of ability that collaborate organization into quickly
sensing and answering to the changes in customers’
preferences and tastes, competitors’ actions, government
regulations, etc. and thereby generates augmented
performance over a longer time frame Sambamurthy et al.,
(2003); Tallon and Pinsonneault, (2011); Wu et al., (2006); Bi
et al., (2012); Cai et al., (2013). Further it was explain that
organizational agility promote active integration of available
resources, relationships and knowledge by means of precisely
and rapidly sensing the market-related changes and quickly
sending the signal to the organization so that in response to
the signal, necessary business reconfiguration takes place with
proper integration of the internal resourcesCai et al.
(2013),.This is certainly an extraordinary organization
capability that aid IT professionals to make immediate and
timely decisions regarding new product development or
modifying existing product features, lines, etc. therefore,
making organization more agile Nazir and Pinsonneault,
(2012); Mao et al., (2014); Chen et al., (2015).

The research work in the literature gives a platform for the
authenticity that organization capabilities were groundwork for
backing various pillars of agility. In the analysis and possibility
of this research work, agility having five dimesions particularly
market flexibility (MF), product customization (PC),
manufacturing performance (MP), and smart manufacturing
(SM) and supply chain capability (SCM) were determined.
Further, organizational capabilites have been classified into
four constructs namely technology capability (TIC), In-house
R&D (IRDC), manufacturing informatics (M), risk management
capability (RMC). Combining these associations between

dissimilar organizational capabilities and agility constructs for
resulting in attaining agility is characterize.

Literature review in detail

v

Problem Identification and preparation of research plan
! !

Industry database creation|

I L

Questionnaire pre-testing and validation

¥

Questionnaire generation

Questionnaire administration
L]
Reminders, phone calls and interviews

¥

Data collection, analysis of data and results

l

Evaluating the contribution of organization

Capabilities in achieving agility

3. Reliability tests for validation of data

Consistent reliability within the system is used for the
assessment of the survey instrument and scales by using
psychometric test. Credibility of the test can be checked,
Cronbach’s a is the basic formula which has been evaluated
for different organization capabilities and managing agility in
manufacturing systemwhich further ascertain dependent and
independent reliability from the data collected . Values of
Cronbach’s for different variables has been shown in Table I.
The Cronbach’s values for all the dependent and independent
categories, in excess of 0.6 indicates the significantly high
reliability of data for various dependent and independent
categories.

Basic principle of discriminate validity is that the index for
differentdesigns should not be so much correlated to each
otherso as to lead one to conclude that they measure the same
thing. This situation could arrive if there were definitional
overlaps between the various constructs. Also, discriminate
validity analysis represents the testing statistically whether two
constructs differ (as opposed to testing convergent validity by
measuring the internal consistency within one construct, as
Cronbach’s alpha does).

S.No. Construct Abbreviation

Cronbach Alpha SD

1. Technogical capability TIC
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0.916 0.703
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In-house R&D

2. IRDC 0.927 0.769
3. Manufacturing informatics Ml 0.952 0.788
4. Risk management capability RMC 0.913 0.701
5. Market flexibility MF 0.920 0.692
6. Product customization PC 0.912 0.855
7. Manufacturing performance MP 0.940 0.689
8. Smart manufacturing SM 0.937 0.693
9. Supply chain capability SCM 0.937 0.755
Table |

Correlated model representing 9 factor. This model is
used to test the each elements and examine the discriminate
validity. Various elements within-group and between-group
variances for all the constructs are contained in Table Il
Further diagonal cells contain the within-group variances, the
off-diagonal cells in the lower triangle contain the between-

group variances, and the off-diagonal cells in the upper triangle
represent correlations among the constructs. As can be seen
in the Table Il, the within-group variances of any two constructs
exceed the variance between those two constructs, thereby
supporting discriminate validity.

TIC IRDC MI RMC
TIC 501 676" 817" 790"
IRDC .368 592 767" 680"
M1 456 465 622 796"
RMC 392 367 440 492

Table Il Discriminant validity testing matrix (Independent)

MF PC MP SM SCM
MF .480 719" 863" 723" 729"
PC 426 733 718" 693" 655"
MP 409 420 468 815" 740"
SM .347 411 .386 .480 .658"
SCM | .381 423 .382 344 480

Table Ill Discriminant validity testing matrix (Dependent)

Therefore, the data has been tested for convergent and discriminant validity and result found was that it is free from any

systematic or non-random error.

4. Result and Analysis

As a precursor to canonical correlation analysis, the pair-wise correlations between variables were examined and variables
were selected to avoid problems of multi collinearity. Variables which are highly correlated. The significance of these correlations

has been evaluated
Canonical correlation analysis results with stability analysis IV

Results after deletion of
Results with all variables
TIC IRDC MI RMC

Canonical Correlation 0.878 0.864 0.878 0.863 0.867
Canonical Root 0.770 0.746 0.770 0.744 0.751
f statistic 0.000 0.000 0.000 0.000 0.000

Canonical
DEPENDENT VARIABLE cross Canonical Canonical loadings

Loadings Loadings
ME -0.683 -0.778 -0.790 -0.778 -0.761 -0.779

-0.569 -0.648 -0.673 -0.649 -0.681 -0.598
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PC
MP -0.781 -0.890 -0.896 -0.890 -0.889 -0.879
SM -0.685 -0.780 -0.786 -0.780 -0.793 -0.764
ScM -0.834 -0.950 -0.951 -0.950 -0.949 -0.946
Shared Variance 0.665 0.681 0.666 0.672 0.643
Redundancy Index 0.513 0.508 0.513 0.500 0.483

Canonical
INDEPENDENT VARIATE Ccross Canonical . .

; . Canonical Loadings

Loadings Loadings
TIC -0.817 -0.930 - -0.930 -0.943 -0.943
IRDC -0.668 -0.761 -0.773 - -0.774 -0.768
Mi -0.830 -0.945 -0.959 -0.945 - -0.962
RMC -0.805 -0.917 -0.935 -0.917 -0.942 -
Shared Variance 0.795 0.797 0.867 0.792 0.801
Redundancy Index 0.613 0.595 0.668 0.589 0.602

The primary objective of data analysis in this research
work is to examine the relationship between independent and
dependent variables. Since the interest centered on
investigating the relationships between a set of multiple
dependent and multiple independent variables with little prior
knowledge of such relationships, canonical correlation analysis
has been considered to be the most appropriate and powerful
multivariate statistical technique (Hair et al., 1998) to use. In
this research work, the sample size is 119, so maximum of four
variables can be taken for canonical analysis. Out of the two
highly correlated variables, it is tried to consider only one
variable and dropping another variable for further analysis to
avoid the problem of multi collinearity. The multicollinearity
poses a serious threat to further analysis by unnecessarily
attaching high weights to some of the variables. The bold
entries in table IV indicate the possible indications of
multicollinearity, hence out of these two highly correlated
variables, and one variable has to be dropped.

The canonical correlation analysis has been conducted
using SPSS software. One of the SPSS output giving the
results of canonical correlation analysis, with all variables
included, is shown in Appendix — D. The results shown in table
IV indicated a significant canonical correlation function (r =
0.878; p < 0.001) between sets of the independent and
dependent variables. The shared variance is 0.665 and 0.795
for the dependent and independent canonical variates
respectively. The redundancy indices were 0.513 and 0.795 for
the dependent and independent canonical variates,
respectively. The canonical loadings for various independent
variables ranged from 0.761 to 0.945.

Marketing flexibility, product customization, marketing
flexibility, smart manufacturing and supply chain management
also loaded strongly (0.778, 0.648, 0.890, 0.780 and 0.950) in
the dependent variate. Canonical loadings measure the
correlation between the individual variables and their
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respective canonical variates, and are similar in interpretation
to factor loadings. The cross loadings of independent variables
from this analysis indicate that manufacturing informatics has
largest loading on the dependent set with cross loading of
0.830. The next major factor affecting this set of dependent
variables is technological capability with cross loading of 0.817.
Similarly the cross loadings of all other factors are shown
against them in table IV. To assess the validity of the canonical
loadings, because of the modest sample size, stability runs
were made by dropping one variable at a time and re-
executing the canonical correlation analyses. Table IV also
shows the results of these stability runs corresponding to the
deletion of TIC, IRDC, Ml and RMC respectively. Stability runs
resulted in consistent canonical loadings throughout.
Therefore, second stage canonical correlation analysis was not
required to run.

5. Conclusions

Present research work proclaim the evidence relationship
between a parallel choice and auxiliary elements of
organizational capabilities for achieving agility in different
manufacturing industries in India. Further the recommended
research groundwork investigate the impact of various
organizational capabilities in managing agility in Indian
manufacturing system. Organizational capabilities of the
manufacturing system have a great impact on agility is also
proposed. Further contribution of this proposed model to the
existing literature in distinct ways.

It has been also acknowledge that considerable key
addition of this research work is recognition of various
organizational capabilities and agility for Indian manufacturing
system. Further, it has been described that manufacturing
industries are able to survive and compete not only due to their
ability to exploit but also the use their existing resources, and
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also they need to handle their ability to restore and expand
their organizational capabilities.

At last, for practitioners and academics alike, this research
work show an important role to presents the possibilities for
building organization capabilities, and this is the key elements
for the growth of different Indian manufacturing industries
pursuing to boost their agility.

In order to carry out smart manufacturing, the
organizations must structure their Technological and
manufacturing informatics capabilities. Which can be further
associated to the reality that manufacturing units ought to
strengthen and realign their In-house R&D capabilities by
establishing technological, infra structural and cerebral
capability in-house. Therefore, these capabilities can be
tactfully derived to initiate the fulfilment of increasing demand
of customized product capability in relation of feedback. Supply
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