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Abstract

Purpose — Agile manufacturing (AM) has the new scenario in the business system and it is widely
seen as a “New Revolution” in the manufacturing firms. AM, which continuously focusses on the
adoption of new methodologies and quickly respond to the customer expectation. For this reason,
many of the research studies are focussed on the AM environment and this system is mainly followed
in large sector only and most of the small- and medium-sized enterprises (SMEs) are not aware
of it. Especially in the developing countries which are still lagging behind in the implementation
of AM. Considering the above reason, the purpose of this paper is to assess the awareness of AM in
Indian SMEs.

Design/methodology/approach — By means of researching many literature reviews and empirical
data collected by using a self-administrated instrument distributed to the selected Indian SMEs and the
awareness about the AM was investigated. The authors have selected 100 SMEs in Indian service
sectors and sent the data sheets through by e-mail and also by directly visiting the company and
collected the information. A total of 68 useable survey data’s were identified from the final analysis.
The study data sample consists of a group of selected Indian SMEs, from different industries including
the pump and foundry industries. The collected data were analyzed using the graphical representation
method and by the statistical analysis.

Findings — The analysis revealed the significance and usage of AM in the Indian SMEs. The results
also suggested that the Indian SMEs are well aware of the AM system, through more efforts need to be
focussed on implementing this system properly and effectively to improve these standards. By the use
of agile models and frameworks in small and medium sized enterprises (SMEs), would result in cost-
effectiveness in their quality and services and can be continuously improving the ongoing agile practices.
Research limitations/implications — Indian SMEs managers seem to be stronger familiar with the
agile concepts and practices and they believe that agile environment would guaranteeing in their
services and high-quality products. Therefore, SMEs should concentrate and invest in agile practices
that would help them to improve their competitiveness in the global market. Further, Indian SMEs
managers and practitioners would concentrate more about this maintenance of standards and with this
dynamic approach it takes toward the agile environment to meet the future challenges.

Practical implications — The data collected and the results provided in this paper will help in
understanding, the awareness about the AM environment in Indian SMEs. Also, suggest some
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additional improvements in the knowledge of agile to the managers and practitioners in the Indian ©Emerald Group Publishing Limited

SMEs, which could enhance the level of agile implementation.
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Originality/value — The assessment of agile awareness in Indian SMEs, along with the concepts of
understanding the AM environment, has been explained in the literature on AM in the Indian SMEs.
Keywords Organizational change, Small and medium enterprises, Awareness,

Agile manufacturing, Agility index

Paper type Research paper

1. Introduction

In the global competitive environment, many small- and medium-sized enterprises (SMEs)
are focussing on ensuring their sustainability in their market. SMEs are “the life blood” of
the modern economy and many of them now focus on their continuous improvement by
adapting their technology advancement (Abor and Quartey, 2010). Due to the rapidly
changing tastes and higher expectations of their customers, SMEs are starting to consider
their situation and come up with strategies of how to face the new challenges caused by
the introduction of new products with increased competition in order to sustain their
business and position within the marketplace. Nowadays, many SMEs have started to
adopt quality improvement programs such as Six-Sigma, Agile Methodologies,
Continuous Quality Improvement, adoption of ISO 9000 series and Quality Assurance.

Agile manufacturing (AM) is popular in large enterprises, but has very limited
penetration in SMEs due to limited resources including capital investment, skilled labor,
knowledge of the employee, emerging new technologies and the erratic behavior of the
global market (Halabi ef al, 2010). According to Kotey and Sheridan (2004), managers
from the organization should practice the basic principles that would help the growth of
the industry. Awareness of agile processes in SMEs should become known to managers
by consciously updating their knowledge, behavioral changes, developing skills and
improving the ability of the person to perform his/her task efficiently and effectively
(Fabi et al,, 2009). It is the basic responsibility of the manufacturing firm to educate and
train their managers, so that agile processes can be implemented and create a successful
growth for the manufacturing firm (Barrett and Mayson, 2007). Whether AM processes is
a new approach or a well-known approach for a company, it is essential that all
participants in a manufacturing firm must have knowledge and awareness of its
principles, tools and techniques and concepts for its implementation (Coronado, 2003).
Therefore, the need for AM awareness among managers has been emphasized by
different quality experts and practitioners (Ingmar ef al, 2014).

Cooper (1983) devised the concept of AM, and predicted that future generations of
manufacturing firms would be adaptable, conditional and flexible. Most AM
enterprises are capable of responding dynamically to the changes in customer
demand and are able to sustain in the competitive market from time to time. Hence AM
firms are capable of operating profitability continually in a competitive environment
and with changing customer opportunities. Within the literature about agile practices
much less has been written about the manager’s awareness of AM, and this gap could
affect the industry. Most researchers have assumed AM is a new management
philosophy and requires special skills and work environment. Hence, in most situations
AM either failed or was abandoned. Agile awareness is an essential condition for
gradual progression toward developing an agile-based culture in the manufacturing
industry. To ensure sustainability, manufacturing firms in a competitive environment
should be flexible and quick to respond to market changes, as well as the ability to
innovate both product and process (Jenny ef al, 2006). While organizing agile
awareness, careful consideration should be given to major issues such as quality
problems, knowledge and skill levels needed to understand agile processes, challenges
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that face the industry, the organizational climate change toward the quality perception,
availability and suitability of training facilities and strengthening what is to be
different from the present practice (Youssef, 1992).

In view of the lack of awareness about AM and the absence of research on assessing
the agile awareness and understanding of the concept of being agile in the service
industries, our study therefore aims to address the awareness of agile production
programs in Indian SMEs (Ednilson and Mark, 2009). This research is particularly
important as previous researchers provide very little evidences concerning the
awareness of AM in service industries, particularly within Indian SMEs. Thus,
an assessment of AM awareness in Indian SMEs would have to be conducted in order
to bridge this gap. This research study also provides useful information to SME
managers and quality practitioners regarding AM environment issues and its usage in
Indian SMEs. Zhang and Sharifi (2000) asserted that the implementation of AM
practices benefits managers and practitioners of the industry and assessed the
awareness of AM of the service managers as well as other issues related to AM. The
purpose of the research assessment is to know the extent of the practitioners and
managers about the understanding of the concepts and issues of AM in Indian SMEs. It
was expected that service managers, who had a greater perception of AM concepts,
would have the most positive reaction in favor of the practitioners and manager
attitude toward customer satisfaction and the quality improvement (Van Assen, 2000).

2. Literature review

There is a limited amount of research about the agile concepts and methodologies.
Surprisingly, rigorous studies have not been performed on assessing the awareness of
AM and understanding the concept of agile in Indian SMEs. This research study will
play a major part in implementing the agile concepts on the manufacturing firms and
act as a baseline for work in the future to assess the agility level of the service company.

21 AM

The AM concept was first published by the Iacocca Institute at Lehigh University
(USA) in 1991. AM is a production model that has altered the environmental results
(Vokurka and Fliedner, 1998). Gunasekaran (1998) proposed that AM helps to create
new innovations in manufacturing and technologies through radical changes in
organizational structure and new marketing strategies. However, these changes in the
production model would help to combat future competition (Goldman et al, 1995), it
also could help encourage flexibility when adopting changes in a business environment
and fulfill the needs of customer demand, which alternatively could take firms into the
“world class manufacturing” environment.

The adoption of AM involves manufacturing capabilities responding
simultaneously to a wide range of competing objectives, including the quality, cost,
technology, morale and delivery of the products (Adeleye and Yusuf, 2006). Burgess
(1994) discussed that most of the studies about AM were either review papers or
conceptual articles and there were no single studies that focussed on all the constructs.
However, most of the articles on AM frameworks were developed using pragmatic
philosophy. From the literature studies, we have identified that many Indian
manufacturing sectors are still unaware about the use of AM (Goldman et al, 1995). Due
to focussing on competition for their survival, every industry is focussing the AM
environment, which shares the information from the top level down to the bottom level
and functions effectively and efficiently.

Indian small
manufacturing
firms

715




Downloaded by TASHKENT UNIVERSITY OF INFORMATION TECHNOLOGIES At 01:36 11 November 2016 (PT)

JOCM
29,5

716

2.2 Awareness about AM

The awareness about the AM environment is one of the most important factors in the
Indian service sectors. Sharifi et al. (2001) asserted that, in order to sustain and achieve
success in the global manufacturing environment, the collaboration and cooperation
among directors, managers and practitioners plays a key role in the enterprise.
Nowadays, most of the Indian SMEs are willing to improve and develop their business in
the competitive environment (Cho et al, 1996; Yusuf et al, 1999). To sustain success in
their field of business, AM plays a vital role. However, not all the SMEs are willing to use
or adopt the AM principles due to the lack of clear understanding about the agility and
their influence in practices which can cause failure. Due to specific reasons, the awareness
about the AM environment plays a vital role to the first step to success in manufacturing
firms. A 20 criteria agile measurement model has been prepared and was sent to selected
Indian SMEs and the data collected from the empirical results will show the agility index
level of the individual company and the awareness level of AM is identified.

2.3 SMEs growth in India

SMEs are the salient drivers of nation’s economy (Varun Kumar et al, 2014). Due to
increased competition in the global market, many SMEs are focussing on quality
improvement to sustain their business by providing low costs with timely delivery and
customer satisfaction. Nowadays, most large-manufacturing firms are highly dependent
on SMEs for their good quality of products and services (Khan and Pillania, 2008).

SMEs greatly contribute in terms of job creation, poverty reduction and serving to
boost the economic development in both developed and developing countries. In India
the business environment in the last decade has seen a radical change due to the
growth of SMEs and have become the backbone of the Indian economy. Due to
competition in the global market, SMEs have also focussed on quality improvement
and customer satisfaction as a way of sustaining their business and the Indian
economy has been growing at a healthy rate in the last 15 years. Due to the healthy
growth of SMEs, most of the large-scale manufacturing firms also depend on them for
good quality of products and services.

The fastest growth rate of SMEs and the increased manufacturing demand from the
large-scale production sectors are forcing large-scale manufacturing firms to depend on
SMEs, which could potentially lead to increase job opportunities and economic growth.
To increase the profitability and save costs, many of the large-scale original equipment
manufacturers are also focussed on outsourcing secondary jobs from SMEs. Due to the
increased outsourcing activity from large-scale manufacturing firms, a profitable
business strategy for the Indian SMEs has been created.

2.4 Why agility in SMESs?

Due to outsourcing activity from large-scale manufacturing firms and an increase in
growth rate, SMEs are also looking ahead to the next step for them to take toward
success in their business environment. From the increase in demand in the competitive
global market, SMEs are focussing on sustaining their Tier I suppliers and are moving
to the next level of the AM environment (Meredith and Francis, 2000; Hormozi, 2001).
The AM environment in SMEs will play a dynamic role in sustaining their business as
adopting new ideas and innovations for the customer ultimately requires agility. The
new concept of AM, which is mainly employed in the large-manufacturing firms
does not have a universally accepted definition (Cho et al, 1996; Gunasekaran, 1998)
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but it is predicted that the manufacturing agility of a firm will enable it to have the
ability to survive and make a profit in a competitive environment.

To survive in their business, manufacturing companies must continually strive to
innovate new concepts and speed up operational output. If SMEs focus on and develop
the next levels, they will experience success in their market as well as others. The main
role of assessing the AM environment in SMEs is to provide a good quality of product
at a low cost with quick, timely delivery and response to the customer. If the customers
and suppliers are satisfied, it would be possible to be sustained in the market business.
Most of the Indian SMEs are owned by unskilled workers that have a lack of
knowledge, training and others financial facets. To overcome this, the awareness of the
AM environment in Indian SMEs plays a major role and framed the 20 criteria in the
agile measurement model. This questionnaire is easy to complete by any
manufacturing firms employees or practitioners and the level of awareness about
the AM environment are identified according to the results.

3. Research methodology

We will discuss our research methodology in this section, which we have developed
and adopted in our present study. It is a very important study as it can guide the
researchers to accomplish their objectives.

3.1 Research design
The design of the research instrument is modeled on the 20 criteria questionnaire (see
the Appendix) and agility level is measured by gathering the information from the
manager or practitioners of the chosen company. In this study, questionnaires are sent
by e-mail and by directly visiting the company and gathering the information and
responses from the managers and practitioners (Kureshi et al, 2010). After collecting
the responses from the respondent, the AM experts/managers have to calculate the
marks against the questionnaire by referring the agility assessment marks from the
scheme.

From the marks scheme the agility index is assessed through each driver. Finally by
awarding marks to each driver’s and calculating the marks, the agility index level of
the company is identified. The agility index is computed using the formula:

Agility index = Total marks secured/1, 000

According to Ramesh and Devadasan (2007), the agility index from Figure 1 will fairly
indicate the level of which agility is practiced in the company and framed a criteria that
agility index with above 0.8 = smart company, 0.6 = agile is practiced, 0.5 = eligible to
adopt agile, 0.4 = weaker and 0.3 = cannot be practiced.

3.2 Research data collection

For our research study, we have selected a list of Indian SMEs which are located in and
around Coimbatore in Tamil Naidu. The minimum sample size of 100 SMEs are
selected for our survey and the research instrument prepared (20 criteria agile
measurement model) is sent to each companies by e-mail or by directly visiting the
company and gathered the responses from the managers, practitioners, directors, CEO
and others including customer relation officer and assistant manager. The collection of
the data profile from the respondents has two sections, and the general information
gathered from the company’s managers or practitioners is shown in Table II.
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Figure 1.
Organizational
structure versus
agile index in
manufacturing firm
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The other section of the main part of our study, were top and middle-level managers/
administrators and CEOs who have the sufficient level of experience and qualification
and are aware of the AM principle followed in their respective service companies.
We sent the cover letter and research instrument (20 criteria agile measurement model)
and asked them to respond within three to four weeks, and we also directly visited the
company and gathered responses.

After several follow-ups and personal contact from the 100 Indian SMEs, a total of
68 companies responded, approximately 68 percent of the sample size. However, only
52 were useable survey instruments for our study with 16 instruments being unusable,
yielding a response of 52 percent, which is well within the range for our research study.
The main reasons for the unusable instrument are: 12 respondents (75 percent) did not
complete their research instruments properly or having the missing data and four
research instruments (25 percent) were undelivered.

3.3 Research instrument

The 20 criteria agile measurement model (Ramesh and Devadasan, 2007; Yang and Li,
2002) has been utilized as a model of our research instrument. In order to implement
the AM environment in the SMEs or any other manufacturing firms, it is required to
measure the agility level practiced by them. The marks pattern is designed for the 20
criteria agile measurement model which has a range of 0-1,000 marks (Zhang and Sharifi,
2000). The research instrument developed was divided into two sections, one comprising
of the general information of their respondents, including their genders, a profession they
carried out and years of experience. While the other section, which collects the
information on the awareness about AM, and the agile measurement model has been
grouped into four categories (Sarkis, 2001): first, agility through management driver (500);
second, agility through technology driver (150); third, agility through manufacturing
driver (150); and finally, agility through competitive driver (200). The range of 0-1,000
marks are allocated against each drivers and they are grouped as shown in Table 1.
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Indian small

Category of agile Maximum .
manufacturing driver Agile manufacturing criteria marks allotted manufaCtu_rlng
Agility through 1. Organizational structure (50) 500 firms
management driver 2. Devolution of authority (150)

3. Nature of management (300)
Agility through 1. Design improvement (20) 150 719
technology driver 2. Production methodology (10)

3. Manufacturing networks (10)

4. IT integration (25)

5. Product life cycle (20)

6. Automation type (20)

7. Change in business and technical process (25)

8. Time management (20)
Agility through 1. Manufacturing setups (10) 150
manufacturing driver 2. Customer response adoption (100)

3. Employee status (30)

4. Product service (10)
Agility through 1. Status of quality (50) 200
competitive driver 2. Status of productivity (10) Table 1.

3. Cost management (20)
4. Outsourcing (20)
5. Employee involvement (100)
Total 1,000

Twenty criteria agile

manufacturing

measurement model

marks allotment

3.4 Research questionnaire design

Assessing the awareness of AM is addressed by studying the various literature
reviews in view of the importance of the awareness of AM in different aspects as well
as the absence of research in the Indian SMEs. Proposed objectives were constructed
during the course of our research and to fully carry out this process, a research
question was articulated as follows:

RQ1I. Are the Indian SMEs aware of the AM principles?
The corresponding hypothesis formulation of this research is:

HiI. Indian SMEs are well aware of AM principles?

4. Results and analysis

A scale range from the 20 criteria agile measurement model marks were obtained from
the range of 1, could not practice AM to 5, smart companies were used for obtaining
the opinion regarding the awareness of AM in Indian SMEs. Five statements were used
for measuring the awareness of the AM environment in Indian SMEs and the
graphical representation of data and statistical analysis were used to assess the
awareness of AM.

4.1 Respondents profile from Indian SMEs

The 20 criteria agile measurement model was created and sent to the selected SMEs in
and around Coimbatore. The data collected from the respondent’s profile in Indian
SMEs is shown in Table II and consists of position/role of the respondents, years
of experience, department/section and gender. The position/role of respondents consist
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Table II.
Respondent’s profile
from Indian SMEs

Frequency Percentage
Position/role of respondent
Director/managing director/executive director/CEO/general manager 4 3.846
Project manager/senior manager/senior engineering manager 16 15.384
Manager/technical manager/operation manager 20 19.230
Quality manager/HR manager/executive manager/sales manager 40 38.461
Others 24 23.079
Total 104 100
Years of experience
<5 40 38.4615
>5 64 61.5385
Total 104 100
Gender
Male 70 67.3076
Female 34 32.6924
Total 104 100
Department/section
Quality manager 16 15.3846
Product and services 24 23.0769
Customer relation 20 19.2307
Marketing 22 21.1538
Information management service 12 11.5384
Others 10 9.61538
Total 104 100

of the director/managing director/executive director/CEO/general manager (3.84
percent); project manager/senior manager/senior engineering manager (15.38 percent);
manager/technical manager/operations manager (19.23 percent); quality manager/HR
manager/executive manager/sales manager (3846 percent); and others including
workers and practitioners (23.07 percent). Comparing the length of experience, a total of
61.54 percent have experience of more than five years in their respective fields and the
remaining 38.46 percent have less than five years of experience. With regard to the
respondent’s profile gender, 67.30 percent are male and 32.70 percent are female. The
results from the respondents suggest that the majority of the Indian SMEs are male-
dominated companies.

The statistics test the differences between earliest and latest responses is used to
assess non-response bias from the mail surveys (Krause and Scannel, 2002). Using this
method, the first 10 respondents and the last 10 respondents answers’ were compared
with the test results. This issue will be validated by using ftests with 95 percent
confidence level of (p > 0.05) among the two groups with respect to the AM awareness of
the manufacturing firm. Kureshi et al. (2010) stated that the resulting analysis indicated
that there were no significant differences between the early and late respondents in term
of agile awareness (f = 0.6895, p = 0.2496) thus it is concluded that there was no evidence
of non-response bias from the data and it might not be a problem with this study.

4.2 Perceived level of agile awareness through graphical representation
According to Ramesh and Devadasan (2007), the agility index will fairly indicate the
level at which agility is practiced in the company and the awareness about 20 criteria is
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framed by the five-point scale. If the agility index is above 0.8 =smart company,
0.6 = agile is practiced, 0.5=eligible to adopt agile, 0.4 =weaker and 0.3 = cannot
be practiced.

Figure 2 shows the mean awareness of the AM of 20 criteria agile measurement
model and the respondent’s results of all the statements loaded is above the moderate
mean value of the agility index, that is 3. From the result, it suggests that the many
SMEs are eligible to adopt the AM concept and they are aware of it. Hence it is
concluded that the level of agile awareness in Indian SMEs is moderately high and they
have reasonable knowledge about the principles and concepts of agility.

4.3 Descriptive statistics for the AM awareness

The statistics analysis are mainly used to explore the data collected through the 20 criteria
agile measurement model questionnaire from the survey results. This data are
summarized and describes the means, standard deviation, variance, skewness and kurtosis
of all 20 statements related to the AM awareness and were computed and analyzed for
estimating the agility level of the Indian SMEs and are displayed in Table III.

From the empirical survey results, the statement of the 20 criteria agile measurement
model has the mean score of statement and is above average with a range from 3.15 to
4.33. The standard deviation range from 0.2290 to 0.6289 and variances range from 0.0415
to 0.3956. On the five-point scale (Ramesh and Devadasan, 2007) it was clear that the
eligible agility index of the manufacturing firms is to adopt the AM to be above 0.5. Table
III indicates that the respondents of the Indian SMEs fairly received all the awareness
statement with a mean more than three (eligible to adopt the AM). This statement with the
range of awareness of above 0.5 on the overall range, which they were aware of the AM
principles and were eligible to adopt the methodologies. The values of standard deviation
and variance indicate the dispersion of higher values in a widely spread distribution
which states that the AM awareness and its measuring statement are approximately the
same as the normal distribution. From Table III, the skewness and kurtosis are generally
close to values, indicating that the assumption for normality appears not to be violated
and it can be seen that the mean score of the statements ranges from the 3.15 to 4.33,
with the scores corresponding to the above agility level and that they were aware of
the statements. Hence it may be concluded that the AM viewed a strategic approach in
the Indian SMEs.

5. Discussion and conclusions

Our research paper presents the survey results of some selected Indian SMEs
regarding the awareness of the AM environment and various other factors concerning
it. As a result, this paper successfully accomplishes the desired objective by assessing
the opinions of the practitioners and service managers concerning the awareness of
AM in Indian SMEs. From the empirical results, it is concluded that Indian SMEs are
well aware of AM systems. Thus, H1 is supported.

From the empirical results, this paper also further suggests that the AM environment
has started to enter the consciousness of practitioners and managers in Indian SMEs. They
understand that AM enhances the quality of products and services, with quick customer
response and should be practiced throughout the organization to get the desired results.
Managers and practitioners also believe that it is a guiding philosophy for the success
of manufacturmg firms. Many SME managers and practitioners are practicing the agile
concepts, areas in which they were previously unaware of due to a lack of training
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Figure 2.
Perceived levels of
agile awareness in
Indian SMEs
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Statement Mean SD Variance Skewness Kurtosis
Organizational structure 3.15 0.5435 0.2954 —0.4528 1.8213
Devolution of authority 3.33 0.5526 0.3053 —0.547 -0.7713
Nature of management 3.25 05373 0.2887 —0.5844 1.9532
Product life cycle 358 0.6136 0.3765 0.3269 0.9894
Design improvement 347 0.6289 0.3956 0.0685 -0.137

Production methodology 412 0.4297 0.1846 -0.2367 1.5386
Manufacturing network 4.25 0.5396 0.2912 —-0.8286 0.1068
Automation type 3.16 0.5422 0.294 —0.7556 0.955

IT integration 3.67 0.2038 0.0415 —0.8055 1.2238
Change in business and technical 4.33 0.4531 0.2053 —0.2048 —0.4805
Time management 3.87 04737 0.2244 —-0.1362 —1.6899
Manufacturing setups 3.23 0.4799 0.2303 —0.2466 0.9953
Employee status 428 0.229 0.0525 —-0.1624 1.937

Customer response adoption 3.82 0.621 0.3856 0.1067 —0.1528
Product service 345 0.4706 0.2214 0.928 —-0.6771
Status of quality 4.05 0.4169 0.1738 0.1984 1.3711
Status of productivity 35 0.2528 0.0639 0.1227 —0.8475
Employee involvement 348 0.2381 0.0567 0.2687 —1.2572
Cost management 3.75 0.2723 0.0741 —0.2652 —0.6176
Outsourcing 343 0.2821 0.0796 0.6459 —0.1561
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Table III.
Descriptive statistics
for the agile
manufacturing
awareness in

Indian SMEs

offered by employers. This research also pointed out some improvement that could be
made in few areas including training employees about its concepts and practices, and
the adoption of AM principle or framework in the company. If this could be
implemented, it will improve the company’s performance by providing effective results
in their quality as well as their services.

It is apparent that the AM environment has become a significant issue for Indian
SMEs. Every manufacturing organization is now focussing on it in order for their
survival and to stabilize their standards in the global market, and therefore there is no
opposition to the implementation of agile concepts. Most of the SMEs, managers and
practitioners accept agile principles and tend to see them as a part of a set of policies in
their company. Nevertheless, this paper suggests there is strong evidence of practitioners
and a managers awareness of various facets of AM principles and practices, but the
adoption of these aspects of AM is in response to the “need of the hour.” However, from
the empirical results, this effect is generated mainly from familiarity with AM concepts
and practices and the awareness of AM in Indian SMEs as shown in Figure 3. From the

B Smart companies

M Agile is practiced

L Eligible to adopt agile
B Weaker in agile

kd Cannot be practiced

Figure 3.
Awareness about
AM in Indian SMEs
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empirical results, the majority of the SMEs (46 percent) are eligible to adopt the AM
concept from our survey and are unaware about the practices and are lack in their
concepts; 19 percent are practicing the agile concepts; 8 percent are smart companies;
15 percent are weaker in practicing agile concepts and 12 percent of the SMEs were AM
cannot be practiced.

5.1 Managerial implications and future research

The results and findings of this paper could play a major role in implementing the AM
concepts and practices in Indian SMEs. It also suggests that Indian SME managers and
practitioners should be more concerned with their standards and in preparing their
company to be more effective in the global market for future challenges. This dynamic
approach toward the AM environment takes a company to the next level by improving
their quality of products and services. SME managers and practitioners should bring a
wide functional experience to their current roles and by partaking in continuous
training and education that helps them to update their knowledge and skills regularly.
This could bring improvements in their quality techniques, and their capabilities to
evaluate the range of alternative approaches and practices which could produce the
effective results for their company. If more concentration was given by SMEs about
adopting AM practices, it could lead them to sustain drastic growth in their respective
areas. Finally, the findings from the survey results could contribute a better
understanding for both the managers and practitioners in how best to implement the
AM environment in SMEs.
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Appendix. Questionnaires to assess agility index

Questionnaires to
Assess Agility Index

1. DRGANISATIONAL STRUCTURE

Preamble

An agile maayfacturing company requires building teams o serve

cusiomers ' demands dymamically. The quick huMngqfwm mdﬁnlﬂhaqg
d throsgh

4. I3 the orzanisational streciure
(@) Departmentalized? | ] [

customers” dynaniie demands?
a) Yes[ ]
(b Mot at each stage [ ]
(e} Mof}
6. How is the final decision made by the President of the company!
(@) By himsel([ ]

Are there teams matkable 10 make decisions al cach stage of Tulfilling
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of customers’ dynamic demands will be
structures with minimum lavers and the incorporation of modern leadership
style, motivarional programmes and employes empowerment.

1. What is the type of organisational structure existing in your company 7
{a) Flatened [ |
() Combination of (a) and (c} | |
{e) Wertical (traditsonal) [ ]
LA I it is vertical, how many layers are there?
=30 (b) 4tw6] ]
(€) T[] ) =91 ]
1B, If the organisational stracture is vertical, how is it distributed?
ia) Individual departments [ ]
{b) Cluster of departments [ ]
1LC. Isﬂwoumpmy prepared to change ils organisational structure 1o

(a) Yes| ] (b} Pamially [ ]
(e} Mo ]

2. How much time will it take nunuk:-demum:rmypmbaun arises
whibe fulfilling customers’ dynamic demands? .

3. 1s the flow of information smooth and without hardles?

(b By g with the 1] i ]
7. ls interchangeability of personnel possible from one section 16 the
other?™
(a) Yes| ]
(b} Mol ]
() Mot fully [ ]
5 2. DEVOLUTION OF AUTHORITY
Preamble

fo thedy ds af ih

In arder to react quickly i
the concerned emplovees need 1o e pmndcd with secessary athorities.
These necessary auth will allaw I 10 make decisions an their
awn o react do the customers " dynaemic desands, Thr mﬁm!g is af cowrse
to emsre istency herween collective and fndi ! decision making. In
arder to svercome this difficuin. a system containing necessary guidelines
Sfor appropriately wsing authorities becomes a need in agile manufacturing
ORI

1. s every personnel’s responsibility clearly defined?

(a1 es, clearly defined | | b} MNof[ ]
2 s every persannel’s authority clearly defined?
{a) Yes, clearly defined [ ] (b Mol ]

() Yes[ ] ) Nof ]

4. Does any circumstance exist such that the responsibility is assigned 1o

the personnel bul without authority?
(a) Mo[ ] (b} Yes[ ]

5. Do you think that offering authority 1o the personnel would affect the

Can the persoanel make decisions without consulting their superiors?

(a) Yes[ ] working of the company?
(b} Mot fully [ ] (a) Mol ] (b) Yes[ ]
fc) Mol ] 6. Has any training been imparted to the personnel on appropriate usage
of authority?
(a) Yes[ ] (b) Mol ]
3. MANUFACTURING SET-LPS 4. STATUS OF QUALITY
Preamble Preamble
T atgeilee mierestafens fering: evviresens, i i doessaladar tes il Apile manufacturing companies need to be guality conscious. Quality is

predce wnltigrle and diverse prodhaos, il 1o utickly upgrade and -wf«ug:
fts prreshavin it wveve effiectent peodietion changeovers, This implies that
the conmpaany's mfacturing fooil hewled free copable of efficiently
respuanaling: to K ctustomers dynamic deands. Cne of the ways of achieving
this poal v to devedog system and fueilities thar would facilitate easy
s turing: Sl ups

exceeding the expectations of customers. It means that all the processes
in the company should be customer centric. Each activity showld assist in
previding additional value to the customer. There must be a culture of total.
ueality throughout the business. The mle of managers and engineers would
B to audit quality and gather feedback, Every fault found must be seen as

an oppornimity o improve the quality of the products and services.

b Is your manufuctoring set - up

fap Bighd? [ | th} Flexible? | |

2 Can the machinen be moved Trom one position 1o the other quickly?
fa) Yeu, within leas possible time [ ]
fhy Me| |

3. What is the time nken for changing the machine set-up to set a new
Jobs¥

4. Are the machines upgradable 1o a higher level

operting syslem is ded frewm Winds 9K 10 20007)
fa) Yes| | (h) Naf ]

5 Are the machines suitable for fulure modifications (retrofitting),

without any difficulty?
(a) Yes, possible without any diffieulty [ ]
(b) Possible with some difficulty [ ]

{c} Naf ]
6. Are jigs and fixtures wsed for processing jobs?
(a) Yes| | thy Mol |

fa) il yes, can they be used for processing other jobs by effecting
sligeht smadifications?
(a) Yes| | th} Mol |

7. Are automated tools used o enhance the production?

() Yo, used fully | ]
(h)  Yes, used partially | |

fe) Nof |

%, Do you have an active policy to help keep work arcas clean, tidy and
uncluttered?
(m) Yes| ] thy Na| |

1.

o you believe that your company’s products exceed the expectations
of your customers?
(a) Yes[ ] () No[ ]

2. Do you keep looking for new ideas that can be incorporated in your
company's products?
(@) Yes[] (b) Nel ] :

3. Are you conducting surveys/studies to improve the stams of quality
practised in your company?
{a) Yes[ ] (h) Maf ]

4. Are the quality characteristics ensured al every stage?
(a) Yes[ ] (b) Nof ]

5. Do the operators have the authority to “stop the line” in case of
detecting quality problems?
(a) Yes[] (b) No[ ]

6. What is the minimum quantity 1o be produced with the highest quality
level if the cusiomer wants a new product?
(a) Below 10[ | (b) Between 10 and 100[ |
(&) Above 100 [ ]

7. Are TOM (total quality management) tools such as bar chans, Kaizen,
ete. used in your company?
{a) Yes[ ] (h) Mol ]

8. I quality improvement achieved at the expense of productivity?
fa) Yes[ ] (b) In some cases [ |
(e} Mol ]

5. STATUS OF PRODUCTIVITY
Preamble

Wastes are found in companies in the form of overproduction, waiting,
conveyance, poor quality, inventory and motion. Waste eliminarion is the key
Jor increasing productivity. It is vital to detect defeets and errors immediately
and provide high quality feedback inmmediately. Agility enkances through the
elimination of wastes,
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Are efforts exerted in your company to improve productivity in all
functions?

5. AT so, what type of training and education is impared?

e} Yei[ } (al ON the job ‘
: b | ] (b) OFF the job | |
::: ::!; iln some functions | ] 6. Do all the personncl know who the compuny's customers are and the
y/ i 11 h k. o
2. s productivit ment achieved i ar the expense PEaX S gt and
u;'iut:‘.;'_‘- ity mmproves achieved in your company expel @) Yes| ] ) Naj |
@) Yes| ]
(b) In some cases | | 7. EMPLOYEE INVOLVEMENT
. " Preambie
3 been linked to the prosy N:l’ult Emple ey are expected fo invelve in decision making in agile manféctieing
: ) [ iy . The emplayer inval i requiived fo react guickly in response
. ) Nof ] 10 the cusiomers” dynamic demands. The driving force required to exercise
5. ls there an organized programmeidedicated team in place to — = g0t
progressively eliminate wastes occurring in the company™ - y ”
(@) Yes[ ] :sb] Nol ] 1. Does a strong spirit of cooperation prevail among employees for
achieving the company's objectives!
6. EMPLOYEE STATUS (a) Yes[ ]
(b) Not strong [ ]
Preamble (e) Mol |
Multi-skillod employ fed tordevelap agil 2. Do employees know what is expeeted from them?
Agile i ies are less an systems, but more (@) Yes[ ] (b) Ne[ ]
dependent an intelligence and expertise of the personnel. The capability, 3. Are employees asked for their suggestions?
invol i p af peaple within the company @) Yes[ ]
are critical to implement agile ing paradigm. Agile manufacturing - e S
pnmdhgmhw;:n the emplavees to be creative and freewheeling, It will e} Na[ ]
reqguire thar the i b educare th fves on mew and 4. Do your employees have all the tools they need to lish theis
provesses which will enable themi 1o better carry out their duries. jobs? ¥ sccomplish their
1. Are your personnel resilient 1o changes? (a) Yes[ ]
{a) Yes| | (b) Not all the tools [ ]
(b} Mot fully resilient to changes | ] (e) Nol ] : )
© Mol ) 5. Are empku;_ﬂen provided with all the necessary information required
2. Are the personnel prepared to accept adoption of new technologies? :ﬂ)t:rmn?in]sh their jubs?
ta) Yes| | () Nal[ ] ..
3. Are the personnel of your company {b) Not fully [ ]
(@) Multi-skilled? | ] (&) No[ ] ]
(b} Specialists in one area? [ ] & ::‘;?”"(' - properly recognised for their conrib
4. Is the system of rotation of jobs implemented in your ] th
" ompany’?
X & st
& Are education and cross-training imparted continually to all the z
existing and new employees? 4 7. Do your employees thoroughly enjoy their jobs?
) Yes| | ) Naf | (a) Yes[ |
(b) Mot fully [ ]
B Is the company incorparated with training and education facilitics that () Nof )
T —— | Dot scomion et s e
: ; : ) Yes| | (b) No
?c,; ml[d; T e e 1] 2. Does any system exist to receive the customer complainis from all the
sources through all the possible communication media”
B. NATURE OF MANAGEMENT (a) Yes, fully [ ] (b) Yes, partially [ ]
(€} Nol ] = e
Ergamble 3. Does the company encourage the custemer to submit feedback™
A company’s culture is unique and kighly influenced by the management's {a) Yes[ ] ) Nol] o
viston. In an agile ing company, the must be able 4. At what speed, is the feedback into the
1o articulate the vision and culture. The management must encourage the compeny’s products? i
employees” autonomy, so that they express their apinions and share the (a) Within a day [ ] ::: ::::":.;:r;':gmdk J E 1
knowledge they possess in a totally encouraging emviroRment = (e} ‘:I.I::“h“,l month [ :{ the s A
i P by 50% [ ]
L. Are participative type principles followed? (a) 100% ] (
(a) Yes[ ] () Nol ] (c) As per your own schedule [ Im: (d) ll\h!'{ 1
2l kg of e coplyes g o s b e gt O (LS emons e R,
y Yall (b) Mol J 1 who in contact with the customers have the
3 ::}mevs;sqll ?{ﬂ: management clearly known 1o all the personnel? & :)nmdunl_‘!pemm N et I:) resolve P ?
b) No
(b) Mot clearly known [ ] (=) Yes[ ] ) Hel-3
$&3 Novioown st all | ] 10. PRODUCT LIFE CYCLE
4. Is the involvement of management felt in each and every stage of
functioning of the company? Preamble )
{a) Yes[ ] (b) No| | Ome of the i v tar’qg-;- i .ﬂf i H{a that the
5. In addition to profit motivation, is due respect given for humanitarian products manufactured by them have very short life cycles. Hemce, new
approach? i N products are to be developed and produced before the expiry of the life of
{a) Yes[ ] (b) Mel | the existing products, This implies mu&umm M\fopmﬂ: : ‘T
Dioes transpare: ist in i i d important aspect of agility. In an agile many) ing company, emphasis is
“ (8) Yes[ ] By SR m!onnalmn‘ih]m;i_[ ] wrphmdminlma\rmpmdn:rdeuﬂmuurmehmm_owmngnmq
7. Are employ meetings cond regularty? that products can be developed through external collaboration toa.
(a) Yes[ ] 1. Are you stating the life of your product to the customer? For example,
(b) Not regularly [ ] Microsoft siates that Windows 2000's support will be phased out in
{c) Not conducted at all [ ] 2005-2006. & ML
B, Are employee suggestions rapidly evaluated and implemented? {a) Yes| ] ~ .
(a) Yes| ] (b) Nol | LA, If yes, what is the specified life in years?
9. CUSTOMER RESPONSE ADOPTION 2. Does your pany L itch 1o new model!
Preambile (a) Yes[ ] (h) Mol ]
In 19935, Goldman et al. identified four di ions af agile i 3. How do your company’s products perform in the field, for a stipulated
The very first dimension iz enriching the customer. This entails a quick period?

wnderstanding of the unigue requirements of vach individual customer and
rapidly reacting to them.

{a) By consuming least maintenance cost [ ]
(b) By consuming excessive maintenance cost [ ]
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10 PRODUCT

VIR

Preamble
Mocdular design iy o requirement of aohicving agliie iy modilen of
atehassembly cam e replaced within me time josestore the peror i e In

this case, cnctomer response fx imy
Product serviee s miianised $osts g

w aen the Bimie svganed 0 caree i
WIS RS T T i

prihict seroe are ssmimised. Al imemion: megieiremenis il

5

k5

Are your companys bt desiged B casy serviceabaling

) Yes| | b Nu| |

Are your company”s prodicts incormirated witly msdils dessgi!
() Yes| | thy Nu| |

Are your company s serviee centres well equipped with spares”
@) Yes| | i M

What ks the mininum time required o cany ont seevice of o delevtive
product b restore to its sriginal performanes?!

12, DESIGN IMPROVEMENT

Preamble

An agile mamfacniming company i sequired o develop mes sodels of evisting
procucts and services as well ax mew products amd seevdees themselves,
awder to carry out this fask, the dexign of evisting prodinets amd seevices i

Is there any system adopled in your cOmpany 1o camy oul fegular
experimens on designed products and services?
1al Yes| | ) MNal.]

13, PRODUCTION METHODOLOGY

Preamble

The production of all companents in-house is not sconamieally foasible who
freoutiect life eyeles are shoviening and enstonters want customised goliions,
Hence, mamgacniring of most components is required fo e oursourced. fn
howse produciion ix alve requived to be carried ou in Floxible Mamficrring
Sistems. Hewce, in an agile mamifacturing compeany;, the focus will be on main
assembly, fexible manfacting, evernal manufactring and PrecHremeal
af componenis.

1. Are all the components of any one of your company's products
processed fully in the company itself?

(@) Yes| ] b) Mo ]
2. Whatisthe rype of ion adopeed i ing
and products?
(a) Fully automatic [ ] b)) Semi-automatic | ]
{e) Mamsal [ ]
3. What is the type of inspection followed?

(a) 100%][ ] (5} Sampling plan | ]
4. Is the management interested in investing to develop Flexible
Manufacturing Systems?

er et dmyproved by making use of modern iechaolegivs and mamgicnring {a) Yes[ ] ) Nef ]
management models. Besides, sew fechnologics manfaeuwing managenest 5. Are lean manufacturing principles like kenban and waste elimination
madels need to be adopred for designing new produces aml sorvices, being applied?
= (@) Yes|[ ] (b) No[ ]
L Is:r’vmw:s fltqlllmll\‘" b o briing owd view mordole af prosucts mad 6. Isthe management interested in the concept ofdm]opmglhe produﬂs
@ Nal] i Rt oLy
2 wh.l I'.'M avernge development tite of a new model of products ve 7. Are the production quantities equalised with customer required
services” quantities?
i Yes ) No
3. Are all your design personnel trained in all nspects of design? ® i { Il
(a} Yes| | by Nel | 14. MANUFACTURING PLANNING
4, Are dnw:lopmml projects emulnd with ke g of
from severn] fi Preamble
a) Yes| | () Mol ) In an agile the 7 vices and models are
5. lsthe manngement prepared 1o invest on latest design technologies like varied frequentdy. Hence, mamyfacturing ,Mmmng m span long duration is
Rapid Prototyping/CATVCAM, cie.? to be avoided in agile
(a) Yes| | by No| | planning is to be carried for aquduug m‘hr imvesiment and bulk procurement.
6. Are DFMA {design for manufuciure and asscbly) concepts, axioms 1. What is the type of system followed 1o carry owt manufacturing
and guidelines used? planning?
() Yes| | (b} Nel |
{a) Longterm [ ] by Short term | | 2 What is the l)‘pc of automation existing in your o
(e} NIT technigue [ ] fa) Fixed | | (b) Flexible [ ] 5
2. What is your company s procurement palicy™” 3. I it is flexiblo, what is the p e of T in the
(a) Entire lot purchase | | avtomated system?
(b} Based on time schedule | |
{c) Whenever required | | = agement interested in investing 1o adopt full automation?
3. Does the company take care o avoud adle investment? in) Yes[ ] b MNel |
{a) Yes| | ihy Naf |
17. INFORMATION TECHNOLOGY (IT) INTEGRATION
15. COST MANAGEMENT Preamble
FPreamble Availahi plete, pertinens and ion is a key
Tradivional cost management systems are suitalde for impl i s A agility. This could ensure that all customer contaces
mdh«:rm environments. I1 is found Mwo(nvﬂr—m.vfd (wr.fn; ia.mrmbltﬂ'!r lm' thorough and satisfactory. Given the volume of data and information to
in agile o coiting be processed to achieve this gosl, the need of deploying IT infrastructure
essentially adopts a ige cost all uave with from and e-commerce in achieving agility is highly realised.

the general ledger being astributed to adop activities within the Enterprise
and subsequently allocated 1o cost ohjects (products, services or cusiomers)
wsing cost drivers.

¥ 3

What is the costing method followed while pricing the

() Activity based [ ] (b) Traditional [

Does the present costing system focus on the identification of value-
ndding and non—value—adding activities?

(a) Yes| ] b} Mol ]

Does the p ion of future resource
consumption?

fa) Yes[ ] ) Mol ]

Your company's product-cost is fixed

{n) Based on the competitor’s product’s price [ ]

(b) Based on customer’s willingness to pay the price [ ]

{e) By own decision [ ]

16. AUTOMATION TYPE

Preamble
In order w adurw agiliny, mlmm.ron !NnnM be flexible enough o
product

In order to meet agile

uf@ciiring mmm should be configured with modular compoments, This

should he simple and cheap. The

enables rewse and rapid redeplayment of existing design and infrastructure
o achieve agilin:

Is your company incorporated with automated systems?

(a) Yeu[ ] hy Mol )

LA If yes, what ge of i " 4 in your

company?

L. s your company nourishing the utilities of e-commerce?
(a) Yes[ ] (b) Mol ]

2. Is your company making use of IT devices/utilities such as internet,

intranet, videoconferencing. etc.?

(a) Yes[ ] ) Mol |

2.A. I yes, are these utilities paying dividends to the company in the
form of reduced manufacturing lead time, quicker information
accessing, lesser cost, etc.?

(a) Yes| ] (b} Mol |

IT utilities are incorporated with

(a) Manual style of working [ |

b} Reengineered patiem of working [ ]

18. CHANGE IN BUSINESS AND TECHNICAL PROCESSES
Preamble
An agile manufacturing company must be capable of adapting to changing
business and technical scenarios that emerge in the world, Particularly, the
agile manufacturing company should be capable af recovering quickly and
effectively from the disruption caused by the changes.

L. Is your compw s business system flexible enough to accommeodate
in the way of working?

() Yesf ] b} Not fully flexible [ |
() No[ ]

2. Is your company i ing to o
changing business and technical scenarios nm emenge in mem
(a) Yesf | (b} Mol ]

3. Is your employee's attitude tuned to accept the changes?

tlJ Yes (] b} Nel ]

Indian small
manufacturing
firms

729
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4, Does your company’s environment permit to conduct pilot study on
new production/business processes?
(@) Yes[ | (b) Nel |

19. TIME MANAGEMENT

Preamble

As the agile manufacturing company is required to react quickly in response
to the customers ' dynamic demands, managing the time is very imporiant.
Particularly in the agile manufacturing company, no time should be spent on
non—value adding activities,

L. s every activity scheduled?

(a) Yes[ ] (b Nel ]

1.A. If scheduled, what type of ication system is followed?
(a) Written documents [ ] (b) Oral[ ]

{c) IThased[ ]

2. s there any training programme imparted 1o personnel regarding the
time management concepis?

(a) Yes[ 1 (b) Nol ]
3. Are time compression technologies adopted in your company?
{a) Yes[ ] (b) Mol ]

20. OUTSOURCING

Preamble
In an agile ing T aften the prod) ices produced
are incorp, { with new technologies. As acquiring new technologies and

imparting training to the employees to produce this type of product and
service are time= and money-consuming processes, an agile manufacturing

is required to its op ions and which are not
its core tasks,

1. What is the of p which are d7

2. Are supply cha

adopted for enhancing the
efficiency of outsourcing?
(a) Yes[ ] (b) Nal ]
2. () IT yes, are IT utilities exploited in managing the supply chains?
(a) Yes[ ] (b) No[ ]
3. Are suppliers involved in product devel 7
(a) Yes| ] (b) Mol ]
4. Are you working towards o smaller number of qualified suppliers?

(a) Yes[ | (b) Nol ]
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