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ABSTRACT

The study explores the relationship between technology and the competitive performance of SME’s involved in the
agro-food processing business in developing countries like India. The study focuses on describing firm level
competitiveness through the technology of selected agro-food processing firms of agriculture and horticulture rich
state of India i.e. Jammu and Kashmir. The study is exploratory in nature. The study is largely based upon the
primary data collected through a well-structured questionnaire. The results indicate a positive relationship between
technology competence & total competitive performance and supports the importance of the technology in
improving firm level competitiveness. The results of the present study will be helpful to the SME’s in shaping their
present and future competitive position as well as improving the competitiveness. The results can also be beneficial
to the policymakers in formulating competitiveness related policies and strategic development of the SME’s.
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INTRODUCTION

Developing economies, like India, are becoming the manufacturing hubs of the world and therefore require
specific strategic interventions for improving efficiency and effectiveness of the production processes in the firms,
especially in small & medium sized firms (Teece et al., 1997). With increasing global competition, changing
business models and consumers preferences, it is inevitable for firms to develop specific competencies that can
improve their competitive performance in industry and at the marketplace. Firms with distinctive competencies
compete in an effective manner in the competitive markets (Chaudhuri & Ray, 1997; Teece et al., 1997). Distinctive
competencies arise in a firm due to the firm’s internal resources and capabilities. Competencies, like technology,
describe the success and failure of a firm in an industry. Technology competence defines the efficiency of a
production process in a firm, besides also helps improves monitoring of competition dynamics, understanding
customer tastes & preferences, ensuring customer relationship management, database management, information
management & processing as well building innovative capabilities. Technology is a central pillar of the input-
transformation-output production model of a firm and it greatly influences the productivity of a firm and quality of
the final product. With the increasing technology advancements in the manufacturing sector accompanied with
reducing technology costs & easy availability, especially ICT based technologies, investing money for building &
expanding technology competence of a firm is a very much required from a firm operating in a high competitive
environment.

Manufacturing firms of developing countries such as India are largely small and medium-sized enterprise
and exploration of technology competence of such firms are still in an infancy stage. Further, the influence of
technology competence (including ICT capabilities) on the competitive performance of the small & medium sized
firms in India is still an unexplored area in certain industries such as agro-food processing industry, especially at the
regional levels. Thus, creating a scope for defining the technology competence and competitive performance of
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SME’s at the regional, which face multiple challenges in their day to day operations. Within this background, the
present study describes the competitive performance & technology competence of SME’s and also explains the
relationship & interaction between them. The study is significant in terms of understanding the competitive
performance& technology competence of the firms located in a hill & conflict driven economy as well as in
understanding their associations with each other. The study proposes technology and ICT as an inseparable element
for improving the competitive performance of the small &medium sized enterprises. The proposition has been tested
on small &medium sized enterprises involved in the agro-food processing industry, which are highly technology
driven in their operations. The paper ahead discusses the review of literature, research methodology followed by the
findings and discussions on the technology competence & competitive performance.

LITERATURE REVIEW:

Competitive performance is a significant thought for ensuring competitiveness as well as the growth of
firms, industries, and nations (Joshi et al., 2011). The industrial-organizational economies, research traditions
focused upon the firm’s superior financial performance and relative performance at the marketplace with respect to
their competitors, supplier, and influence upon the customers (Porter, 1980). Chamberlin’s heterogeneous demand
theory focused upon the substantial heterogeneous of intra industry demand where the product is defined broadly
(Alderson, 1957). Differential advantage theory of competition at a firm level focuses upon the firm's influence with
respect to the economic performance (Alderson, 1957). The prominence of competitive performance lies in
explaining the competitiveness at a firm level (Chenhall, 2005; De Toni et al., 1997). Firm-level competitiveness is
an essential & basic level of competitiveness which provides for enhancing industry & international level
competitiveness as it leads to the competitive firms which form the base for a successful industry & nation.
Competitive firms are revenue and employment generation entities. Thus, they lead to the growth of a nation and
increase the standard of its people (Buckley et al., 1988).

The importance of firm-level competitiveness lies in the competitive performance of a firm (Singh et al.,
2007). Performance measurement of a firm is an outcome of both financial and non-financial parameters, which
gives a holistic & broad picture of the competitive performance of a firm (Sanchez et al., 2012). Competitive
performance of a firm can be explained through the summation of measures of manufacturing, marketing and
financial performance (Cleveland et al., 1989). Manufacturing measures consist of cost, quality,
dependability/delivery and flexibility (Kim & Arnold, 1992; Kumar et al., 1999; Hung et al., 2015; Shahnawaz,
2015; Ward et al., 1998). Marketing performance can be explained by the sales performance (Lau, 2002; Sharma &
Fisher, 1997) and financial performance through profit after tax (Buckley et al., 1988; Fischer & Schornberg, 2007).
The inclusion of financial and non-financial explains the performance of a firm in an inclusive manner.

The resource-based view (RBV) of the firm provides insight towards the competitiveness of the firm’s
ability to combine the heterogeneous and imperfect mobile resources that may be tangible or intangible (Barney,
1991). The competitiveness affinity with the resource advantage can be traced with the industry organization
economies where the firm’s objective is the superior performance. The resource-based theory views firms as
efficiency seekers. It defines that the size and scope of the firm as a result of efficiency differences. However, it also
goes further to describe the competitiveness based upon the effectiveness gained out of new products and
technologies, though both of these have been attributed as the exogenous drivers of competition. It considers internal
competitive resources of a firm, both tangible and intangibles resources, like technology, marketing, human
resource, innovation capabilities etc. as its sources (Porter, 1990; Ambastha& Momaya, 2004; Prahalad & Hamel,
1990, Chaudhuri & Ray, 1997). However, there are certain complexities involved in understanding the role of
internal competencies in the firm level competitiveness. This is mainly due to the qualitative nature of the
competencies along with the availability of data on these competencies.

Firm in the industry needs to build competencies that lead to enhanced competitive performance and thus
firm level competitiveness (Pertusa-Ortega et al., 2010; Barney, 1991; Porter, 1990). Literature suggests multiple
internal resources that have the potential of improving competitive performance of a firm such as firm’s structures,
capabilities to innovate, the ability to market, technology, productivity, human resources management, operations
management, supply chain management etc. (Prahalad & Hamel, 1990; Ambastha& Momaya, 2004 and Chaudhuri
& Ray, 1997).Technology is an important factor for enhancing the competitiveness of the firms because technology
affects price structures by bringing flexibility in the operations & processes of the firm as well as leads to better
quality products. Technological competence provides high return and creates a position barrier for the firm. New
technology adoption or upgradation favors lowering of the production cost, enhancement of the quality and affects
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the firm level competitiveness (Kennedy et al., 1998). Technology helps small-sized firms to innovate at a faster
pace, respond to the customer needs quickly, fast production, customization and variety etc. (Meredith, 1987). Firms
with a strategic orientation for technological competence will have improved competitive performance and
capabilities (Day, 1994; Tracey et al., 1999). The technology essentially determines the prospectus of an enterprise
in an industry with high competition levels. Besides, manufacturing technologies the essence of the information and
communications technology (ICT) has increased manifolds in an organization in the recent past. This may be
attributed to the digital revolution taking place across the globe and industries. ICT is a computer-aided technology
for managing, storing, processing and communicating the data within an organization (Molloy &Schwenk, 1995).
ICT constitute embedded business processes and investments in the hardware, software, data and people (Reddy,
2006). Various studies advocate the implementation of the ICT in a firm because of its numerous benefits upon
which an organization can leverage. ICT provides for effective management of information in a firm and also
improves access to the information such as market information, customer information, supplier information,
inventory information etc. It has led to the efficiency and effectiveness of a firm through the electronic data
interchange (Boudreau et al., 1998; Reddy, 2006). It has reduced the reaction time of a firm towards business
problems and trails and thus has made them quick and responsive towards business environment (Ansoff, 1975).
ICT has improved the decision making proficiency of a firm through rapid and apt information transfer (Molloy
&Schwenk, 1995). ICT promotes effective & efficiency in a firm’s day to day operation which intrinsically leads to
improved competitive performance and thus firm level competitiveness.

The comprehensive review of the literature on competitiveness & competencies supports firm level
competitiveness as an outcome of the internal resources of a firm. From a strategic management perspective, firm-
level competitiveness is significant for strategic positioning of a firm in a national and international market. The
strategic positioning of a firm makes it indispensable to identify strategic areas of interventions which contribute to
the high performance, the firm’s strategic objectives and industry standards. This becomes more important in the
context of the developing nations, especially at their regional levels and in their small and medium enterprises.
There is a gap in the literature regarding understanding the competitive performance of small & medium enterprises
and influence of technology competence on their competitive performance in developing economies like India,
especially at the regional levels, which needs to be bridged in.

RESEARCH METHODOLOGY:

The key objective of the present study is to comprehend the relationship between the technology
competence and competitive performance of a firm and the influence thereof. The study on the basis of literature
review describes the competitive performance and technology competence of a firm. The data pertaining to
competitive performance and technology competence has been collected through a well-structured questionnaire
with Cronbach’s coefficient alpha of 0.83. The questionnaire has been administered on 82 manufacturing firms
involved in agro-food processing, out of which data from 61 firms have been found complete for the data analysis.

Construction of Performance Index (PI): Performance index in the present study has been defined by taking both
financial and non-financial variable, thus explaining Pl in a holistic manner (Sanchez et al., 2012). Multiple
variables show a holistic and broad picture of the competitive performance of a firm. Six variables i.e. cost, quality,
dependability/delivery, flexibility, sales performance and profit after tax (Cleveland et al.,1989; Kim & Arnold,
1992; Kumar et al., 1999; Hung et al., 2015; Shahnawaz, 2015; Ward et al.,1998; Lau, 2002; Sharma & Fisher,
1997; Buckley et al., 1988; Fischer & Schornberg, 2007). The data pertaining to these six variables have been
collected on five-point Likert scales by positioning of firms in comparison to other firms by assigning 1 to poor
performing firm, 2 to satisfactory, 3 to average, 4 to good and 5 to excellent. The data collected has been normalized
by log transformation. Each of the six variables was transformed into the six individual indices and aggregated to
form the competitive performance index. The collective aggregation of these factors described the performance level
of the selected firms.

Construction of Technology Competence Index (TCI): Technology has been held as an important and essential
element for improving the competitive performance of a firm and thus firm level competitiveness. Technology
competence of the studied firms has been described through two aspects i.e. manufacturing technology and ICT
aspect. The manufacturing technology aspect of the firms has been measured through the following statements: Use
of the automated machines for increasing the production; Use of the automatic machines for warehousing in the
firm; Use of automatic machines for packaging of the products; Level of the automatic systems for logistics in the
firm; Firm performance due to the investment in the technology on an average period of last five years; Standard of
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the technology being used in the firm in comparison to the national level; Standard of the technology being used in
the firm in comparison to the international level and Investment in automation/technology up-gradation with future
perspective. The ICT aspect of the studied firms has been measured through the following statements:- Usage of
internet-based information systems for forecasting & distribution management in the firm; Usage/level of E-
marketing system of the internet/intranet in the daily administration of the firm; Usage of computers in the firm for
file management; Usage of internet-based information system for the procurement of raw material in the firm; Usage
of internet-based information system for the procurement of packaging & other input material in the firm; Usage of
database management system for industry/market/customer information; Improvement in employee performance
due to the usage of ICT in the firm; Improvement in firm performance due to the investment in ICT on an average
period of last five years and Investments in ICT/ICT up-gradation with future perspective. The data pertaining to
mentioned statements have been collected on the five points Likert scale. Firms were requested to rate themselves
on these statements in comparison to their competitors by assigning value 1 for poor, 2 for satisfactory, 3 for
average, 4 for good and 5 for excellent. The data collected were normalized by log transformation. The scores of
these statements were aggregated to form the Technology competence index (TCI). The descriptive statistics of the
TCl is given table 1.

Measurement Method: To understand the relationship and interaction of technology competence index with the
competitive performance index of the studied units, a hypothesis has been formulated i.e.

Hy: Technology competence does not impact the competitive performance of a firm
H.: Technology competence does impact the competitive performance of a firm

To understand the impact of technology competence on the competitive performance index of a firm regression
analysis has been used with competitive performance index (PI) as a dependent variable and technology competence
index (TCI) as an independent variable (Cleveland et al., 1989; Saurabh et al., 2017). The validity of the model has
been validated at 5 percent level of significance with an F value of 37.60.

Table 1: Descriptive Statistics of Technology Competence Index (N = 61)

S.No. Statements Min. | Max. Mean Std.
Deviation

1 Use of the automated machines for increasing the production 1.00 | 4.00 1.9836 .86587

2 Use of the automatic machines for warehousing in the firm 1.00 2.00 1.9180 .27659

3 Use of automatic machines for packaging of the products 1.00 | 3.00 1.1311 46459

4 Level of the automatic systems for logistics in the firm 1.00 2.00 1.0492 .21804

5 Firm performance due to the investment in the technology on an 1.00 | 4.00 1.6557 75023
average period of last five years

6 Standard of the technology being used in the firm in comparison 1.00 | 4.00 1.6885 71974
to the national level

7 Standard of the technology being used in the firm in comparison 1.00 3.00 1.0984 .39602
to the international level

8 Investment in automation/technology up-gradation with future 1.00 | 3.00 1.8852 .60823
perspective

9 Usage of internet based information systems for forecasting & 1.00 4.00 1.2787 .60913

distribution management in the firm

10 Usage/level of E-marketing system of the internet/intranet inthe | 1.00 | 3.00 | 1.2951 49478
daily administration of the firm

11 Usage of computers in the firm for file management 1.00 | 3.00 | 1.6066 .55614

12 Usage of internet-based information system for the procurement 1.00 2.00 1.0820 .27659
of raw material in the firm

13 Usage of internet-based information system for the procurement 1.00 2.00 1.0492 .21804
of packaging & other input material in the firm
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14 Usage of database management system for 1.00 2.00 1.0820 .27659
industry/market/customer information

15 Improvement in employee performance due to the usage of ICT in| 1.00 2.00 1.2131 41291

the firm

16 Improvement in firm performance due to the investment in ICT on| 1.00 | 3.00 1.3279 50732
an average period of last five years

17 Investments in ICT/ICT up-gradation with future perspective 1.00 | 4.00 1.8197 .67102

Source: Authors estimation based on the primary data

ANALYSIS& DISCUSSIONS:

Competitive positioning of a firm is a result of its investments in the strategic resources, both tangible and
intangible. The competitive success of a firm primarily depends on the efficiency & effectiveness of its input-
transformation-output process, which largely depends on the firm’s technology orientation. Technology orientation
significantly influences the strategic growth and development of a firm and an industry in an economic system.
Technology, both manufacturing, and ICT contributes to the long terms success of the firm in an industry. The
competition based upon the technology and economics of performance are deep-rooted characters for a firm level &
industry level competitiveness. However, the resulting endogenous effect of investment in technology capabilities as
a direct source of competitiveness is restricted to the large manufacturing firms. While as, small and medium
manufacturing firms have remained unexplored, particularly at the regional levels in the developing countries like
India. The intervention of technology with the regional resource advantage is restricted to the research focused on
regional competitiveness. The present paper empirically describes the competitive performance of the firms based
on performance and technology competitiveness in the agro-food processing industry of Jammu & Kashmir, India.

Competitive performance of a firm described through financial and non-financial parameters represents a
comprehensive tool for analyzing firm performance (Saurabh et al., 2017). The study focused on describing the
competitive performance of the studied firms using six factors i.e. cost, quality, dependability, flexibility, sales and
profit after. The technology competence of the studied firms described manufacturing technology & ICT aspect of
technology orientation & infrastructure in the surveyed firms (refer to table 1). To understand the association and
interaction between the two constructed indices (i.e. PI& TCI) empirical estimation of the regression analysis is
measured. Regression estimation reveals a significant positive relationship between TCI &PI, with correlation value
“R”as0.627at 5 percent level of significance. The value of R? is found to be 0.394and thus independent variable i.e.
TCI explains nearly forty percent variability in the PI, which is a dependent variable in the present study. Thus, the
model measuring impact of TCI on the PI is described as

Y=c+aX; (1)
Where,
Y=PI.
X;=TCl
a = coefficient of technology competence index
c = constant

Thus, the relation is explained as
P1=0.94 + 5.56 (TCI) (2)

The validity of the model is tested through F-test, whose value is observed to be 37.64 statistically significant at 5
percent level of significance. Thus, test statistics conclude the overall goodness of fit of the model. Further, the
empirical results reject the null hypothesis and accept alternate hypothesis i.e. technology competence does impact
the competitive performance of a firm, which has been taken as a proxy for firm-level competitiveness for the
surveyed agro-food processing firms in the state of J&K in India. Test statistics reveals that with one unit investment
in building technology competence, competitive performance of the surveyed firms will increase by 5.56units.
Therefore, technology competence impacts the competitive performance in a significant and positive manner and
contributes towards firm level competitiveness in the long run.

The results reveal the essence of technology in building the firm level competitiveness of the studied
SME’s. The results hold technology as an essential factor contributing towards enhancing the competitive
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performance of the studied firms. In small & medium enterprises, technology competence significantly improves
efficiency, effectiveness, and flexibility in the operations and manufacturing processes as well as helps them in
producing better quality products. Technology competence on one side increases return to the firms as well as
improve their innovative capabilities, respond to market & customer needs at a faster speed, customization &
variety, lowering of the production cost, enhancement of quality and affects the firm competitiveness etc. (Meredith,
1987; Kennedy et al., 1998). Technology competence in terms of Information &communications technology (ICT)
aspect can be helpful to the firms in improving access to the market information, responding to the changing
customer preferences & taste, increase response to the environment threats & challenges, facilitates quick and
information-based decision making (Boudreau et al., 1998, Reddy, 2006; Ansoff, 1975; O Reilly, 1978; Molloy
&Schwenk, 1995).

During the survey, it has been observed that the SME’s of agro-food processing industry in Jammu &
Kashmir have started realizing the essence of the technology competence for improving firm level competitiveness
and thus have started investing in production technology, technology upgradation and most importantly in
information, communication and technology. However, during the survey, it was also observed that technology
management is being carried out without any proper planning and need evaluation. The present study observes that
the technology competence holds potential in defining the competitive performance of the SME’s and can also lead
to growth. Technology competence offers advantageous scope to the SME’s through automation of the key
production processes, up-gradation, creating linkages with employees, suppliers & buyers and network of
distributors. However, there may be certain challenges involved in the building technology competence among
SME’s. Most of the SME’s are family and traditional oriented business with a low orientation towards technology
advancements. Besides, financial implication associated with technology upgradation also act as the main hurdle to
the technology competence. Also, some SME’s are in transition from the first generation to the second generation,
which sometimes creates a conflict of opinion. These factors in SME’s need to be resolved amicably and efforts
should be directed towards leveraging upon investment in technology.

CONCLUSION:

The present study focused on analyzing technology competence and firm level competitiveness in SME’s.
The study reveals a positive relationship between firm-level competitiveness and technology competence of SME’s.
The study has been carried on Agro-food processing manufacturing firms in the state of J&K. The results reveal that
SME’s can improve their competitive performance through technology competence. Technology competence acts as
a tactical input towards the strategic intervention for the growth and development of the SME’s in developing and
regional economies. Implementation of the ICT along with the modern production technology goes in a long way
towards improving the competitive performance. The present study has a certain limitation in terms of availability of
absolute data, as small and medium firms do not have a proper database over the various variables as well as the
orientation of the SME’s towards research. However, the present study made an effort towards highlighting the role
of technology in firm-level competitiveness among SME’s. The results can be beneficial to entrepreneurs in
understanding the link between technology and competitiveness. It can also be advantageous to the policymakers in
framing policies for the SME’s.
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