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ABSTRACT 

The main purpose of the study is to investigate factors that encourage, as well as those 

that remain barriers to technology adoption of MSMEs.An adoption analysis approach considers 

the process from the organization attributes, resulting in a plan for carrying out the adoption of 

technology that is rooted in an organizational context and addresses issues of concern to the 

intended user. This study uses existing literature as evidence to formulate this study and fit it into 

Empirical Research Design. The researcher adopted Stratified Random Sampling allowed to 

classify with different sectors for MSMEs.  

The highest mean value is observed from the respondents consider that financial support 

is the major challenge for adopting technology mean value of 4.18. It means 83.6% of the 

respondents agreed that financial support is the major challenge for adopting technology and 

secured first rank for determining challenges and barriers for implementing technology. 

This study has identified the factors influencing technology adoption and challenges for 

technology adoption and its impact on business performance. This would help the organisation to 

formulate the feasible plan to implement the technology adoption in MSMEs.  

Keywords: Technology Adoption, Information Intensity, Perceived Relative Advantages 

 

1.1 INTRODUCTION 

Technological advancements have potential to reform the entire industries as they 

produce the opportunities for new concerns to emerge and for established concerns to reinvent 

themselves (Day &Schoemaker, 2000
1
; Loftus, 1997

2
). The last decade or so has witnessed the 

propagation of technologies like e-commerce, superior information technologies, Internet-
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enabled solutions, customer relationship management policies, and communication edges, among 

others that have changed the dynamics of competition 

Today world is becoming a single economy village i.e. Globalization. In the era of 

globalization the enterprises are facing competitive challenges. It is very difficult to survive; so 

many enterprises are diverting to change in order to survive.  To compete in these global 

markets, many manufacturing MSMEs need to develop new business strategies and employ new 

technologies (Bridge, O’neill, & Cromie, 1998)
3
. It is said that information is a vital resource in 

development activities of any business and technology is the vehicle of growth.  

Information technology is described as any technology that helps to produce, manipulate, 

store, communicate, and/or disseminate information (D. Li, F. Lai and J. Wang, 2010)
4
.  The 

importance of information technology in businesses is widely accepted. Now, it is believed that 

information technology is main driver for economic growth. In the context of MSMEs, IT 

facilitates, the expansion of new market, cost effectiveness, bridging the cultural gap etc. The 

business world today stands on the threshold of revolutionary change, change that will affect 

every aspect of doing business in future. 

 

1.2 STATEMENT OF THE RESEARCH PROBLEM 

Many researchers had tried to elaborate on MSMEs’ adoption of technology. The broad 

generalizations that were made was that one ought to look into the Characteristics of the firm, 

Competitiveness and management strategies of the firm, Influences of internal and external 

parties on the adoption decision process, andCharacteristics of the technology adopted (Lefebvre, 

Harvey, & Lefebvre, 1991)
5
. In addition, the issues facing adoption of technology is unique to 

MSMEs, which eventually tend to underestimate the time and effort to implement those 

technologies (Riemenschenider et al., 2003). However, there is still a scarcity of research in IT 

adoption among MSMEs (Palvia, 1996).
6
 

If the Indian MSMEs will not transform to technology adoption, the day will come when 

MNC’s and foreign countries will capture the home market. Hence, in the age of IT, 

liberalization, globalization, it is a need of the hour to investigate the factors that encourage 

technology adoption and the factors that remain barriers to technology adoption.  These issues 

have created many questions in minds of researchers that require a comprehensive study to find 

International Journal of Pure and Applied Mathematics Special Issue

2704



3 
 

out the appropriate answers. Hence, researcher has made an attempt to study the technology 

adoption among MSMEs. 

 

1.3. OBJECTIVES OF THE STUDY 

This study has five research objectives to cover an empirical study across 260 MSMEs, 

which are as follows: 

1. To know the profile of Micro, Small and Medium Enterprises.  

2. To profile the different type of technologies adopted by MSMEs.  

3. To investigate factors that encourage, as well as those that remain barriers to technology 

adoption. 

4. To construct the relevant model for Technology Adoption among MSMEs  

1.4 NEED FOR THE STUDY 

The review of literature on various aspects of technology adoption concludes that 

transformation is taking place and technology adoption is playing vital role in bringing this 

transformation and it is need of the hour to manage this transformation with MSMEs. The review 

of the existing literature clearly indicates that to no comprehensive and analytical study has been 

carried out on the adoption of technology by MSME’s with reference to factors which influence 

technology adoption, process of technology adoption, customer perspective and employees’ 

perspective. Therefore, there is a need for the comprehensive study for Indian MSME’s.  No 

study on this area is conducted for Indian MSMEs after Indian economic reforms.  

 

1.5. SCOPE OF THE STUDY 

An adoption analysis approach considers the process from the organization attributes, 

resulting in a plan for carrying out the adoption of technology that is rooted in an organizational 

context and addresses issues of concern to the intended user. Product and application design and 

development are also significantly influenced by this approach. The scope of this study is to 

analyse the technology adoption and readiness among the MSMEs. In further, this study may 

extend to cross national and cultural validation, may compare the performance of organisation 

and consumer perception towards technology adoption.   
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2. TECHNOLOGY ADOPTION OF ENTERPRISES  

Not only the relative advantage, compatibility, and complexity, but also trialability and 

Observability are factors impacting MSME adoption of Enterprise System. 

Retailer of domestic appliances claims that benefits that were the initial motives to 

adoption of an Enterprise System were very limiting, because other benefits, such quick 

customer response rate, were not initially stated. Prospectors expressed their concerns with 

regard to which of available Enterprise System could deliver their business needs(Princely 

Ifinedo2011)
7
. 

Manufacturer of paints and powder coatings were designed a system internally to take 

care of bill-of-materials. Changes in management consultancy expressed its comfort with 

producing the quotes manually, because of its limited customer base (Nor Hazana Abdullah, et.al 

2013)
8
. 

Manufacturer of paints and powder coatings and Manufacturing System seem to be 

deterred from adopting these technologies because Enterprise System has perceived to be 

complex systems for the complex organizations. Early adopters of Enterprise System have 

expressed that they are comfortable with complexity level of the adopted systems
7
. 

Early adopters agree that Enterprise System is adopted by many firms in industry in 

which they operate. However, stragglers are unaware of any firms that adopted such systems. 

Prospectors seem to have the mixed views of visibility of Enterprise System in their industries 

(Fatima Ajmal and NorizanMohdYasin, 2012)
9
. 

In addition to technological characteristics mentioned earlier, found that top management 

support, organizational readiness, Information Technology experience, and size are also factors 

impacting SME adoption of Enterprise System
8
.Information Technology was found that laggards 

and prospectors have less enthusiastic top management compared to early adopters
9
. 

Information Technology and management services consultancy has the resources to adopt 

an Enterprise System, but the main reason of not adopting Information Technology yet is not 

being aware of its potential (Idrissia, M. O., Amaraa, N., Landrya, R. 2012)
10

. 

Prospectors can be categorized as medium level ICT users. These firms had implemented 

at least one software application. Either they have not found an Enterprise System that has all the 

functions they need (Information and Communication Technology and management services 

consultancy and retailer of pcs and components) or they could not commit to any vendor 
7
. 
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Manufacturing System expressed that Enterprise System are not needed at this stage 

because Information Technology only deals with 10 invoices a week and one or two purchase 

orders a day
8
. 

In addition to technological characteristics and organizational characteristics, this found 

that industry, market scope, competitive pressure, and external Information Technology support 

are factors impacting SME adoption of Enterprise System
10

. 

Although Levy et al. (2001)
11,12&13

 claim that evidence shows that the sector has a little 

influence on ICT adoption, the industry of which the SME is a member has been found to be 

factor impacting the adoption of Information Technology innovations (Levenburg et al. 

2006
14&15

; Raymond 2001
16&17

). Because Information Technology has been shown that the 

industry is a significant factor in adoption of new Information Technology innovations (Goode 

and Stevens 2000)
18

, concentrated on three industries that make more use of ICT. Information 

Technology has been found that manufacturing and retail/wholesale firms are more likely to 

adopt Enterprise System than firms in service sector. 

Information Technology has been noted that service industry makes use of different 

systems than manufacturing and retail industries (Yap 1990)
19

. Although service industries are 

reliant on information and can be more prolific in the adoption of information systems (Goode 

and Stevens 2000)
18

, this has not been the case in adopting Enterprise System. 

With the availability of ICT, smaller firms are able to reach broader markets. Information 

Technology was harder for Small and Medium Enterprises to reach broader markets with their 

limited resources (Levenburg and Klein 2006)
14&15

.  

The use of Information Technology innovations to respond to competitors, provide 

enhanced customer service, and improve relationship with suppliers were driving the uptake by 

smaller businesses compared to their larger counterparts (Daniel and Grimshaw 2002)
20

.  

Driven by the need for lower costs, faster implementation, easier-to-use applications and 

effective use of scarce resources, internal information system development is increasingly 

moving to an external development and provision model: outsourcing (Ward and Peppard 

2002)
21

.  
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3. RESEARCH METHODOLOGY  

3.1 INTRODUCTION 

Research methodology is the detailed arrangement of conducting the study. Research 

methodology is the blue print of research study. It is the flow of arrangements of research 

activities starts from the problem identification to solution identification for the problem.   

3.2RESEARCH DESIGN 

Empirical research is a way of gaining knowledge by means of direct and indirect 

observation or experience. Empirical evidence (the record of one's direct observations or 

experiences) can be analyzed quantitatively or qualitatively. 

For this research study both primary and secondary data will be used. Primary data 

collected through well-structured questionnaire with the decision makers in Micro Small and 

Medium Enterprises. Secondary data will be collected from various journals, books, magazines 

and already published government sources related to the Micro Small and medium enterprises.   

3.3 SAMPLE DESIGN 

Nature of population for this study is finite. So, the probability sampling may applicable 

for this study. The researcher adopted stratified random sampling, which are random sampling 

techniques.  This technique allow researcher to classify the heterogeneous population into 

homogeneous sub set.  

3.5SAMPLE SIZE CALCULATION 

Researcher uses the following formula for deciding the required sample size for this study. 

n= z
2
* N *  σ

2
p /(N-1) * e

2
 + z

2
* σ

2
p 

Here,n= size of the sample, z= the value of standard variants at a given confidence level. Here 

the confidence level is 95% and assumed to be a normal distribution. So, the table value under 

normal curve is 1.96.e= acceptable error, σ
2

p= Variance of the population. Based on the trail 

survey this study has attained the value of 0.166. 

n=(3.84*3799*0.166) 

      (3798*0.0025)+(3.84*.166)  n= 255.69 

Researcher decided to take over the lower limit of sample size as 260 samples 

3.6SAMPLING TECHNIQUE   

Nature of population for this study is finite. So, the probability sampling may applicable 

for this study. The researcher adopted stratified random sampling, which are random sampling 
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techniques.  This technique allow researcher to classify the heterogeneous population into 

homogeneous sub set. This classification has done with different sectors for MSMEs. The 

MSMEs who are registered with DIC considered for this study. Strata construct on the basis of 

the nature of the business performed by the each enterprises.  

3.7SAMPLING PLAN  

a) Nature of universe: basically universe for this study is heterogeneous in nature. Around 3799 

units are registered in Tirunelveli district 

S.NO Name of the 

Block 

Micro Small Medium Total 

Total Sample Total Sample Total Sample Overall Sample 

1 Alangulam 217 15 130 9 87 6 434 34 

2 Ambasamudram 318 22 269 18 120 8 707 56 

3 Cheranmahadevi 58 4 39 3 97 6 193 15 

4 Kadayam 37 3 43 3 114 8 194 15 

5 Nanguneri 94 6 85 5 114 8 293 23 

6 Palayamkottai 989 68 790 54 198 14 1978 156 

  Total 1713 118 1356 92 730 50 3799 260 

300 Questionnaire distributed to the respondents out of which 260 questions were filled properly.  

3.8 STATISTICAL TOOLS USED  

Levene Statistics, Analysis Of Variance, Correlation, Weighted Arithmetic Mean and Structural 

Equation Modelling were applied in this study.  

4. DATA ANALYSIS AND DISCUSSION 

4.1 AMOS graphically exhibits the relationship variables to measure the Technology  

Adoption among Small and Medium Enterprises 
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7. Regression Weights: (Group number 1 - Default model) 

Variables 
Estim

ate 

S

.E. 
C.R. P 

CAT<---EF 0.558 0.12 4.65 .000 

Growth<---EF 0.646 0.12 5.38 .000 

CX<---EF 0.506 0.11 4.60 .005 

ST<---EF 0.617 0.12 5.14 .002 

CA<---EF 0.75 0.09 8.33 .003 

GS<---EF 0.503 0.1 5.03 .012 

OB<---IF 0.662 0.1 6.62 .000 

BAT<---IF 0.62 0.11 5.64 .015 

IS<---IF 0.585 0.09 6.50 .004 

Variables 
Estim

ate 

S

.E. 
C.R. P 

IN<---IF 0.727 0.1 7.27 .000 

II<---IF 0.514 0.09 5.71 .001 

CT<---IF 0.661 0.08 8.26 .001 

IM<---IF 0.6 0.11 5.45 .009 

MS<---IF 0.033 0.11 0.30 .021 

TY<---IF 0.554 0.08 6.93 .000 

TA<---EF 0.534 0.1 5.34 .000 

TA<---IF 0.449 0.12 3.74 .004 

TA<---BP 0.75 0.13 5.77 .027 

Challenges in Adopting Technology (CAT) has positive and significant influence to 

determine External Factor (EF) by 0.558, Growth of the organisation(GR) has positive and 

significant influence to determine External Factor (EF) by 0.646, Complexity in the 

organisation(CX) has positive and significant influence to determine External Factor (EF) by 

0.506, Satisfaction of stakeholders(ST) has positive and significant influence to determine 

External Factor (EF) by 0.617, Competitive advantages of the organisation(CA) has positive and 

significant influence to determine External Factor (EF) by 0.75, Government support to the 

organisation(GS) has positive and significant influence to determine External Factor (EF) by 

0.503. 

Observability of the organisation(OB) has positive and significant influence to determine 

Internal Factor (IF) by 0.662, Barriers in Adopting Technology (BAT) has positive and 

significant influence to determine Internal Factor (IF) by 0.62, Owners IS knowledge of the 

organisation(IS) has positive and significant influence to determine Internal Factor (IF) by 0.585, 

Innovativeness in the organisation(IN) has positive and significant influence to determine 

Internal Factor (IF) by 0.727, Information intensity in the organisation(II) has positive and 

significant influence to determine Internal Factor (IF) by 0.514, Cost consideration in the 

organisation(CT) has positive and significant influence to determine Internal Factor (IF) by 

0.661, Perceived Image of the organisation(IM) has positive and significant influence to 
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determine Internal Factor (IF) by 0.6, Management support has positive and significant influence 

to determine the organisation(MS) has positive and significant influence to determine Internal 

Factor (IF) by 0.033 and Uses of Technology in the organisation(TY) has positive and significant 

influence to determine Internal Factor (IF) by 0.554.  

Business Performance (BP) has positive and significant influence to determine 

Technology Adoption (TA) by 0.75, External Factors (EF) has positive and significant influence 

to determine Technology Adoption (TA) by 0.534, Internal Factors (IF) has positive and 

significant influence to determine Technology Adoption (TA) by 0.449 

 

5. SUMMARY OF FINDINGS  

The summary of findings is listed based on the Research Objectives.  

Research Objective 1- To know the profile of Micro, Small and Medium Enterprises. 

 61.92 % of the respondents are in the age group of 36 years to 45 Years. 

 61.15 % of the respondents are having business type of sole proprietorship  

 38.08 % of the respondents are in the age group of 36 Years to 45 Years are having 

Business Type of Sole Proprietorship. 

 35 % of the respondents are completed schooling 

 80.38 % of the respondents are in mechanical engineering 

 26.54 % of the Respondents (69 out of 260) are completed their schooling are in 

mechanical engineering 

Research Objective 2-To profile the type of technologies adopted by Micro Small and 

Medium Enterprises 

 84.2% are using Computer  Aided Manufacturing 

 84.6% are using Computer Aided Design(CAD) 

 16.2% are using Enterprise resource Planning 

 42.7% are using Billing 

 41.5% are using Word processing/ presentation 

 52.7% are using Fax Machine  

 

Research Objective 3- To investigate factors that encourage, as well as those that remain 

barriers to technology adoption. 
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a. Weighted Average Mean Score 

 83.6% of the respondents agreed that financial support is the major challenge for 

adopting technology and secured first rank for determining challenges and barriers for 

implementing technology. 

 75.4% of the respondents agreed and secured second rank for determining major barrier 

for implement the technology is high cost of machinery, training and related expenses. 

 73% of the respondents agreed and secured third rank for determining barrier for 

implementing the technology in an organisation is that they think about the manual 

methods were working well enough. 

 71.8% of the respondents agreed and secured fourth rank for determining challenges and 

barriers for implementing technologyis employee lack of knowledge. 

 67.2% of the respondents having moderate opinion and secured fifth rank for determining 

to follow the statutory mandates are major challenges for adopting technology. 

 66.2% of the respondents having moderate opinion and secured sixth rank for 

determining challenges and barriers for implementing technology is pay back of 

investment.  

 64% of the respondents agreed having moderate opinion and secured seventh rank for 

determining challenges and barriers for implementing technology is space constrain.  

 56.2% of the respondents having moderate opinion and secured eighth rank for 

determining challenges and barriers for implementing technology is fear about privacy 

and security of the concern. 

 54.8% of the respondents having moderate opinion and secured ninth rank for 

determining challenges and barriers for implementing technology is people who are 

managing the enterprises are not having proper awareness. 

 53.4% of the respondents having moderate opinion and secured tenth rank for 

determining challenges and barriers for implementing technology is providing or building 

infrastructure. 

b. ANOVA 

 Significance of F value for this hypothesis is .040, which is less than 0.05, so the null 

hypothesis is rejected. Hence it is concluded that “Management Support” of the 

respondents does vary with the “The owner have original ideas”. 
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 Significance of F value for this hypothesis is .023, which is less than 0.05, so the null 

hypothesis is rejected.  Hence it is concluded that “Management Support” of the 

respondents vary with the “The owner often risk doing things differently”. 

 Significance of F value for this hypothesis is .000, which is less than 0.05, so the null 

hypothesis is rejected. Hence it is concluded that “Government Support” of the 

respondents does vary with the “The owner have original ideas”. 

 Significance of F value for this hypothesis is .009, which is less than 0.05, so the null 

hypothesis is rejected.  Hence it is concluded that “Uses of technology” of the 

respondents does vary with the “Financial Support”. 

 Significance of F value for this hypothesis is .046, which is less than 0.05, so the null 

hypothesis is rejected.  Hence it is concluded that “Uses of technology” of the 

respondents does vary with the “Pay back of investment”. 

 Significance of F value for this hypothesis is .001, which is less than 0.05, so the null 

hypothesis is rejected. Hence it is concluded that “Challenges in adopting technology” of 

the respondents does vary with the “High cost”.                                                   

c. Correlation  

 The correlation occurred for Human resources support and Technical support is found to 

be relatively high and their correlation value is 0.783. 

 The correlation occurred for Customer satisfaction , and  Employee Satisfaction are 

found to be relatively high and their correlation values are 0.705 

 The correlation occurred for observes the success of technology initiatives by other 

companies and finds the use of technology will become essential is found 0.701. 

d. Regression Analysis  

 Stakeholders’ satisfaction is the dependent variable and which depends on Return on 

investment, Sales Growth, Growth in market share, Return on Sales explains 59% of the 

variance.  

4.3. SUGGESTIONS OF THE STUDY 

The following suggestions were given by the researcher based on the result revealed by 

applying various statistical tools.  

 The financial support is the major challenge for adopting technology 

- cost obtaining the new technology,   
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- building infrastructure,  

- space,  

- training of manpower, etc. 

 5.38% respondents are in the age group of more than 55 years and 1.54 % are in the age 

group of below 25 years. 

 10.77 % of respondents are in electronic engineering and 8.85 % are in the Rubber and 

plastic engineering.  

 Awareness level about the schemes and initiatives of Government must be disseminated 

properly by the Government Officials by organizing training programmes.  

 Enterprises must come forward to understand the benefits of adopting technology to 

improve efficiency in their business. 

  The success of technology adoption by the industries will depend on the initiatives by 

other companies 

 

5. CONCLUSION 

Most of the respondents (161 out of 260) are in the age group of 36 years to 45 Years, 

Majority of the respondents (159 out of 260 respondents) are having business type of sole 

proprietorship, Majority of the respondents (209 out of 260 respondents) are in the industrial 

sector of mechanical engineering and Majority of the respondents (158 out of 260 respondents) 

are sole proprietors. 

 The highest mean value is observed from the respondents consider that financial support 

is the major challenge for adopting technology mean value of 4.18. It means 83.6% of the 

respondents agreed that financial support is the major challenge for adopting technology and 

secured first rank for determining challenges and barriers for implementing technology. 
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