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ABSTRACT

The purpose of this study was to examine the implementation of Total Quality Management (TQM)
as a business strategy in the Greek food and drink industry, along with the examination of the
Information Technology (IT) adoption in the field. A research project was carried out in the sector
companies based in Greece, using the questionnaire method. Findings showed a strong relation
between IT implementation and impact of IT on TQM. Company size also seemed to affect TQM
implementation, and the majority of IT implementation constructs, while company performance was
not significant in terms of net profit margin and value added per employee.
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1. INTRODUCTION

According to Gabriel et al. (2000), the term Information Technology (IT) is used to describe a set
of instruments, other than computers, machines and systems for collecting, storing, processing and
communicating information. Furthermore, IT refers to anything related to computing technology,
such as networking, hardware, software, the Internet, or the people that work with these technologies
(Christensson, 2006). Since the 1980s, IT has been a facilitator of change in the business world,
advancing processing speeds and the capacity to store and share information through seamless
integration of an organization’s processes and systems (Davenport, 1998), irrespective of time and
distance (Chandiwana & Pather, 2016). As stated by Lee (2005), IT is reshaping business performance
and economic growth globally, by reducing the cost of coordination, communication, and information
processing.

The modernization of enterprises (both manufacturing and service providers) through the use of
IT, is a critical factor for their success, competitiveness and growth. As larger businesses are exploring
the benefits offered through IT, the smaller ones are called to follow their steps, risking otherwise
of not being competitive (European Commission, 2017). Moreover, an improvement of the quality
management is expected via the application of IT (Khanam et al., 2014).

Porter and Millar (1985), recorded three ways in which IT influence competition, offering a
comparative advantage (McFarlan, 1984) to companies that use them. More specifically, have led to
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changes in the structure and competition of industries, used to support the creation of new businesses
and create competitive advantage for the companies using IT, so to outweigh their competition.

On the other hand, the concept of quality is hard to be defined, based on the literature. It is worth
noting that even the quality gurus who have dealt with the theory in depth (Crosby, 1979; Deming,
1986; Garvin, 1984; Juran, 1988; Juran & Gryna, 1993) have defined quality in their own specific
way. As an example, researchers notice that the English Oxford Living Dictionary (English Oxford
living Dictionaries, 2016) defines quality as “a degree or level of excellence”, while the definition
given by the American National Standards Institute (ANSI) and the American Society for Quality
Control (ASQC) is “the totality of characteristics of a product or service that is capable of satisfying
given needs”. Garvin (1988) in his book “Managing Quality - The Strategic and Competitive Edge”
highlights the peculiarity of the definition of quality, describing the concept as “an unusually slippery
concept”, which is easy to depict, but also extremely difficult to define. For Feigenbaum (1983)
quality is defined as “being about value”, while Crosby (1979) defines quality as “conformance to
standards, specifications or requirements”. On the other hand, Juran (1988) suggests that quality is
“fitness for use”, while Peters and Waterman (1982) claim “quality as excellence” and Parasuraman
et al. (1985) suggest that “quality is concerned with meeting or exceeding customer expectations”.

The available literature includes numerous studies regarding the adoption of TQM by Greek
companies (Bouranta et al., 2017; Dervitsiotis, 1999; Fotopoulos & Psomas, 2009; Gotzamani et
al., 2006; Kampouridis et al., 2015; Psychogios & Wilkinson, 2007; Tsiotras & Gotzamani, 1996;
Vranaki et al., 2015). In the present study, an attempt is made to approach the relationship between
IT and TQM, particularly in food and drink companies based in Greece.

Quality is a very important factor in the food industry, as it deals with highly sensitive products.
Maintaining quality standards and adhering to quality requirements are imperative for the companies
of the sector. In order to maintain customer satisfaction and loyalty and reduce the risk and cost of
defective products, food companies pay particular attention to maintaining quality through TQM and
IT. This is the main reason that this study focuses on the food industry.

This paper is constructed as follows. In section 2, literature review regarding the research area
is presented. Section 2 reviews previous studies related to TQM and IT implementation and their
impact to companies’ organizational and quality performance. Section 3 describes the importance of
the Greek food and drink sector, for country’s economy, being dynamic, competitive and extroverted
and a main driving force of manufacturing in the country. In the fourth section, the methodology
followed, as well as the questionnaire used, are presented, followed by the findings of the analysis
(section 5). Finally, section 6 summarizes the results and section 7 presents certain limitations and
recommendations for further research.

2. LITERATURE REVIEW

Numerous researchers have dealt with TQM, trying to enlighten several issues that have emerged
from its application in business administration. References are mentioned below. Douglas and Judge
(2001) discovered a strong support on the relationship between the extension of TQM implementation
and the competitive advantages achieved. Several studies explored the impact of TQM adoption to
organizational and quality performance (Agus et al., 2007; Fuentes & Montes, 2006; Talib et al.,
2013), while others tried to identify the relationship between TQM practices and organizational
culture, resulting in different subsets of TQM practices to be determined by different types of culture
(Prajogo & McDermott, 2005).

Using the confirmatory factor analysis approach, Isaac et al. (2004) identified critical success
factors in TQM implementation in the software industry and suggested a framework for quality
management. Sila (2007) developed a model combining the effects of seven TQM practices on four
measures of organizational performance. The effects of theses performance measure on each other,
by using survey method. studied Sajjad & Amjad (2012) attempted to determine the various benefits
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deriving from the application of TQM practices for an organization, or the relationship between
TQM and quality outcomes/benefits in the services sector of the telecom industry of Pakistan, while
Siddiqui & Rahman (2007) conducted a study to access the role of TQM and Information Systems
(IS) in an effort to achieve organizational goals in Indian industry.

According to the European Commission (2017), the use of IT by companies in both manufacturing
and services is a critical factor for success in innovation, competitiveness and growth. Tsakanikas et al.
(2014) in their report about ICT Adoption and Digital Growth in Greece, mention that IT represents
the key for innovation and growth of national economies worldwide, while adopting this form of
innovation could be a basic policy priority for developed economies. IT penetration in businesses
and especially in SMEs makes an effective contribution to the improvement and implementation
of productivity, innovativeness and generally to the competitiveness of businesses. According to
Tsakanikas et al. (2014), “new digital technologies and innovations evolve rapidly affecting many
industries and value chains”, while the use of IT can help businesses identify and take advantage of
new opportunities and challenges.

Concerning research about both IT and TQM implementation, many attempts have been conducted
to approach this research issue. It is noticeable that interest remains stable in this ever-evolving field.
Some examples of research are presented below. Eng et al. (2003) investigated the level of practice on
TQM elements, identifying critical factors perceived by the enterprises, focusing on the importance
of TQM adoption to “meet upcoming challenges”. Dewhurst et al. (2003) and Martinez-Lorente et
al. (2004) investigated the interaction between TQM and IT in Spanish companies, analyzing the way
in which TQM is influenced by IT, indicating that “the most intensive users of IT perceive a bigger
impact on their TQM dimensions”.

Companies’ competitiveness could be improved by Quality Management and the role of IT
in this equation is crucial, based on Ahmed et al. (1999), Demirbag et al. (2006), Perez-Arostegui
et al. (2012), and Reed et al (2000). Ginige & Samarasinghe (2008) presented an empirical study
which examines the interrelationship between IT and TQM and the importance of these practices
on organizational performance in terms of quality effectiveness. Perez-Arostegui et al. (2012) used
structural equation modeling to analyze the complementarity between IT and Quality Management
Practices (QMP) in Spanish firms, showing a positive and significant relationship between IT and
QMP. Matta, et al. (1998) described a theoretical framework that analyzes the impact of a set of
IT tools in the enterprise for successful implementation of QM practices. Moreover, Keramati &
Albadvi (2009) explored the effects of integration of IT and TQM on the performance of SMEs in
the Swedish industry. Tiwari & Chaudhri (2012) investigated the effect of IT on TQM, through a
survey of industries based in India, while Ang et al. (2000) explored measures to assess the impact
of IT to support TQM processes in the Malaysian public sector.

Parzinger & Nath (2000) assessed the relationship between TQM implementation and certain
measures of software quality. Abdi et al. (2013) analyzed the relevant knowledge of TQM theories and
principles to facilitate improving IT product/services practices, while Sanchez-Rodriguez et al. (2011)
provided an insight into IT and TQM theory and practices, on operational & quality performance
of the firm. The role of IT in implementing TQM was also investigated by Siam et al. (2012). Other
researchers (Alqgahtani et al., 2017; Bandyopadhaya, 2003; Gunasekaran et al., 2006;) suggested
specific frameworks for implementing TQM and IT, like TISIT, TQMIS etc. Perez-Arostegui et al.
(2015) examined the relationship between the efficient use of IT and Quality Management (QM),
concluding that the effective use of IT in the enterprise has a direct and positive impact on QM
implementation (measured by seven QM practices).

None of the above-mentioned studies focused on the food industry. Some of them included food
companies in their sample, but not exclusively. This study aims to examine the current situation on
the Greek-based food and drink companies. The main purpose of this study is to assess the effect of
TQM and IT implementation on business performance, regarding companies in the food and drink
sector in Greece, since there is not such a similar research in the field. Moreover, this study examines
the impact that IT has on TQM implementation and the role of IT.



International Journal of Agricultural and Environmental Information Systems
Volume 10 - Issue 3 « July-September 2019

3. GREEK FOOD AND DRINK INDUSTRY

Nowadays, the Greek food and drink industry maintains a fundamental role to the Greek manufacturing
industry and to country’s economy. The sector has consistently been one of the most important ones of
the domestic economy. It is considered as a main driving force of manufacturing in the country, being
dynamic, competitive and extroverted, with significant investment and business activity in Greece,
the Balkans and across Europe. The food and drink industry has maintained its fundamental role
over the years, even in the prolonged period of recession for Greek economy, having demonstrated
that it has the prerequisites to remain key growth driver (FEIR, 2017).

The Greek food industry accounts for 25% of all Greek processing enterprises, ranking first
among the manufacturing sector, while it is also the largest employer of domestic manufacturing,
employing more than 28% of the total employees, compared to 9% in metal products and 6% in the
clothing sector. Moreover, food and drink industry is among the first manufacturing sectors, as its
production value reaches 20% and gross value added exceeds 26%. The sector holds the second place
in terms of turnover (FEIR, 2017).

A recent study of the Foundation for Economic & Industrial Research (Tsakanikas et al., 2014)
showed that ICT adoption in Greek SME’s, increases, approximately 4-9%, their probability to
innovate, while ICT penetration in Greek SME’s, facilitates significantly their internationalization,
since it increases approximately 1.5-4%, their likelihood to export.

4. METHODOLOGY

A structured questionnaire with closed-ended questions was used to collect the data. The instrument
was originally suggested by Martinez-Lorente et al. (2004) and was adapted based on the current
status, availability and use of IT in enterprises and the structure of the food sector in Greece. Changes
made to the given questionnaire relate to the IT technologies used by food and drink companies, as
IT service providers reported particularly regarding the food industry. The suggested questionnaire
was then tested by specialists in quality and technology industry, in order to be applied thoroughly,
not to leave ambiguous notions and to be understood by business quality managers.

The survey was conducted in a sample of 250 industrial enterprises of the food and beverage
sector based in Greece, which were chosen based on two criteria. The first selection criterion for the
companies was their average turnover recorded in the past three-year period, as turnover seems to be
related to the adoption of IT and TQM, shown by previous studies. Moreover, each company of the
selected sample had also to record profit in 2014. It’s worth noting that only 48.3% of the total food
companies were profitable both in 2013 and 2014, while 11.1% recorded a profit in 2013 and loses
in 2014, and 26.9% were loss-making in 2013 and remained loss-making in 2014 (Korfiatis, 2017).
Thus, 250 profitable companies in 2014 with the highest average turnover (2012-2014) were selected,
from both food and beverage sector. Official balance sheets of the enterprises were requested, through
the General Commercial Register, the websites of the companies and the local chambers.

The questionnaires were sent via email to the quality managers of each company. In addition,
personal interviews were conducted in order to increase the number of questionnaires answered,
reaching a total of 39 questionnaires in the end of the research. Five questionnaires were found to
be invalid and were removed from the total, while the analysis proceeded with the remaining 34
questionnaires.

The questionnaire response rate was 15.6%, less compared to similar studies. Reference should
be made to the period of implementation of the survey, as well as to its subject. Greece is going
through a period of financial crisis and many enterprises are facing serious economic problems. It
is worth noting that firms that were among the most profitable in their sector in 2014, were found to
suffer losses the next years. In addition, several companies did not respond to the questionnaire due
to limited-time pressures of the quality manager, following staff reduction due to crisis.
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In order to measure IT implementation, 6 categories were used (Martinez-Lorente et al., 2004),
based on the purpose of the use of each IT. Those are: Administrative IT, Communications-related
IT, Decision support IT, Production planning IT, Product design IT and Production control IT. TQM
implementation construct was formed by a total of seven items in the present study, as proposed
by Martinez-Lorente et al. (2004). To measure the impact of IT on TQM dimensions, 8 constructs
were used, regarding each one of the eight TQM dimensions: top management support, workforce
management, employees attitude and behavior, customer relationship, supplier relationship, product
design process, process flow management and quality data and reporting.

Moreover, operational performance and quality performance, used as indicators of the overall
company performance, were measured by a 5 and 4-scale item, respectively. Net profit margin and
value added per employee, were calculated, based on the public balance sheets of the companies.

Data analysis was performed using IBM SPSS (v.24).

5. FINDINGS

In the cases to follow, concerning correlations between the adoption of IT and TQM with various
parameters relating to quality, performance and competition as well as business characteristics, both
the dimensions of the two basic concepts of the study (IT and TQM) and the other measurements are
expressed in a continuous measurement scale, and therefore in all cases the Pearson criterion was used
to detect the correlations between them. In all cases statistically significant were the correlations, in
which the observed significance level (Sig. Or p-value) was less than 0.05. For these correlations,
Pearson index values may range from -1 to 1 with the sign (-), denoting relationships that the sizes were
inversely proportional. In all cases, Pearson’s absolute values rating up to 0.6 were characterized as
weak, values at least 0.6 are considered moderately strong and values greater than 0.9 as very strong.
To estimate the dimensions of concepts represented by more than one question, the dimensions of IT
adoption were the average of the responses given to the corresponding five-tier scale.

The sample companies were mainly from the “other food sector” (41.2%), while 20.6% were
from the beverage industry and 17.6% from the dairy sector. The majority of questionnaires was
answered by quality managers of the companies (73.5%), while the remaining 26.5% was answered
by the CEO of the company.

Based on the EU’s report on the size of a firm (European Commission, 2015), companies were
divided into four categories: micro (<10 employees), small (10-49 employees), medium (50-249
employees) and large enterprises (> 250 employees). 58.8% of the companies that participated in this
survey were medium-sized, while 35.3% were large and 5.9% were small. There was no company in
the “micro” category, based on its employees. Regarding the years of operation of the enterprises,
it was noticed that 25% of them were active in the industry for more than 40 years, and none of
them were new entrants, in the sense that they operate less than 10 years. Table 1 shows the rates of
business responses.

In addition, previous studies have investigated the type of production process (Martinez-Lorente
et al., 2004), and no significant effect was found on TQM or IT implementation. In the present
study, the number of production lines were recorded, in order to check whether this factor affects the
adoption of IT or TQM. The majority of the companies (47.1%) had less or equal to five production
lines, while only 20.6% of them has more than 10 production lines.

To measure company performance, four indicators were used, being operational performance,
quality performance, Net profit margin and value added per employee, indicated as an alternative
measure to profitability on sales turnover (PTS) and profitability per employee (PE), used by
Martinez-Lorente et al. (2004), where both (PTS and PE) were not significantly related to TQM
and IT implementation. Value added per employee is operating profit added to salaries, wages and
payroll expenses and then divided by the average number of employees. Net profit margin is typically
expressed as a percentage, showing how much of each dollar/euro collected by a company as revenue
translates into profit. To calculate net profit margin, net profit was divided by revenue.
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Table 1. Company characteristics

Factor Scale %
Size Micro: <10 0
(based on number of employees) Small: 10-49 employees 5.9
Medium: 50-249 employees 58.8
Large: >250 employees 353
Size Small: 2-10 million euros 8.8
(based on sales tarnover) Medium: 10-50 million euros 50.0
Large:> 50 million euros 41.2
Sector Vegetable & animal oils & fats 8.8
Dairy products 17.6
Drinks 20.6
Meat / meat products 11.8
Other food items 41.2
Years of operation 1-10 0
11-20 59
21-30 8.8
31-40 11.8
>40 73.5
Production lines 1-5 47.1
6-10 324
>10 20.6

5.1. Company Characteristics and Implementation of IT and TQM

As mentioned above, the size of a company, regarding business characteristics, was measured in terms
of number of employees and sales turnover. The results, as shown in Table 2 and 3, showed that sales
turnover and number of employees of the company are positively and significantly related to TQM
implementation (Table 2), while they were also positively and significantly related to the majority
of IT implementation scales, except for IT construct for production planning (Table 3). Moreover,
it seemed that administrative IT construct was not related to sales turnover, though related to the
number of employees. (For all the cases to follow, correlation significant at the 0.01 level (2-tailed),
is marked **, and correlation significant at the 0.05 level (2-tailed) is marked *).

Regarding the number of production lines of each company, the results confirmed a positive and
significant relation to TQM implementation and three out of six IT constructs, that being Decision
Support IT, Production planning IT and Production Control IT (Table 4).

Moreover, the sector that a company operates and the number of years of active operations in
the industry did not appear to affect either the IT implementation, nor the TQM implementation.

5.2. Company Performance

Company performance was described by a number of variables, being net profit margin, value added
per employee, quality performance and operational performance. As regards company’s quality
performance, it appeared to affect the implementation of IT and TQM, as p<0.05 for all the IT and
TQM implementation constructs. In addition, Operational performance appeared to be positively
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Table 2. Correlation between TQM implementation and size of the company (in terms of sales turnover and number of
employees)

Sales turnover Number of employees

TQM Implementation 371 S513%*

Table 3. Correlation between IT implementation and size of the company (in terms of sales turnover and number of employees)

ADMINIT COMMIT DECIT PLANIT DESIGNIT | CONTROLIT
Sales turnover .199 558%* 534%* 174 460%* 484%*
Number of 372% 322 505%* 237 .382% A436%*
employees
Table 4. Correlation between TQM and IT implementation constructs and number of production lines
ADMINIT | COMMIT DECIT PLANIT | DESIGNIT | CONTROLIT TQM
Implementation
Production lines 241 187 4607 342% 313 4947 490

related to TQM implementation, and to limited IT constructs, that being Administrative IT construct
and production planning IT construct, though correlation is not strong enough. Additionally, net
profit margin and value added per employee were found insignificant regarding the IT and TQM
implementation (see Table 5).

5.3.IT and IT Impact on TQM

Based on Martinez-Lorente et al. (2004), if IT has an impact on TQM, then it is reasonable to suppose
that when IT is employed intensively, the impact on TQM will be greater. Correlation appeared
moderate for the majority of the factors, while only correlation between employees’ attitude and
production design support, was not significant at the level 0.05 (Table 6).

6. DISCUSSION

The present study is an attempt to implement the suggested IT and TQM analysis model in food
and drink companies in Greece. In order to test the relationships, an updated form of the instrument
suggested by Martinez-Lorente et al. (2004) was used, bringing up-to-date IT to the question. All
scales were tested to be reliable according to Cronbach’s alpha criteria.

Company size (based on terms of sales turnover and number of employees), affects the TQM
implementation, and the majority of IT implementation constructs. Though, in particular administrative
IT construct is not related to sales turnover, nevertheless related to the number of employees. This
means that investments in administrative IT are made irrespective of turnover, as the information
processed by an enterprise on a daily basis is not inherent in its economic efficiency. On the other
hand, the influence of IT implementation on the number of employees may indicate that the volume
of information to be handled, as well as the number of people who deal with it, is interdependent.

The number of production lines of companies was also tested, leading to a positive relation among
certain IT constructs and TQM implementation. As a result, it may be assumed that the perception of
benefits of TQM and IT, are related to the number of production lines, and the number of end-products
manufactured by the companies, based on the fact that IT constructs related to them, were the ones
dealing with production planning, production control and decision support systems.
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Table 5. Correlation between TQM and IT implementation constructs and companies’ performance

ADMINIT COMMIT DECIT | PLANIT DESIGNIT CONTROLIT Implgntzel:lllta tion
Net profit margin -202 -313 -.160 -.033 -.334 -.320 -.088
Value added per employee | .106 332 225 145 172 .023 151
Quality Performance 6897 4637 607+ .506%* A2k A647 .661%*
Operational Performance .350% .060 270 406* 199 265 556%*

Table 6. Correlation between TQM and IT implementation constructs and number of production (Pearson Correlation)

ADMIN | COMM DEC PLAN | DESIGN | CONTROL
IT IT IT IT IT IT
Top Management Support ITTQM .586%* S501%* S54T7H* 563%* A3T7H* 718%*
Customer Relations ITTQM .667** 408%* T25%% | 582%* 588%* .666**
Supplier Relations ITTQM 1407 541 .6287%* 657 493k 687
Workforce Management ITTQM .649%* .524%%* .656%* S19%* A490%* 732
Employees Attitude ITTQM .364* .365% .342% .500%* 144 A4397%*
Production Design Process ITTQM .665%* 659+ .618%* 588%* 528%* 795%*
Process Flow ITTQM .685%* 536%* 137k 525%% 627%* .691%*
Quality Info ITTQM TTTHE 706%* I5TH* .645%%* L6247+ T79%*

Company performance was not significant in terms of net profit margin and value added per
employee. No conclusive results are given about company performance as only quality performance
appears to affect IT and TQM implementation. Regarding the relation between IT and TQM
implementation and company’s performance, the current financial situation in Greece, which is
considered doubtful, should be taken into consideration.

Results show that there is a moderate relation between IT implementation and impact of IT on
TQM. This indicates a connection, not so strong though, between the two implementations and that
drivers affecting IT adoption may also lead to TQM adoption by the company. It’s worth mentioning
that IT industry is characterized by rapid growth, thus may also drift enhancement in the TQM field.

7. LIMITATIONS AND RECOMMENDATIONS

Certain restrictions arise: The results have been promulgated on the basis of opinions expressed by
one individual of a firm due to the fact that per each organization only one questionnaire was mailed
to the quality manager of the company. Many researchers find that the respondent’s judgment may
sometimes not reflect the true situation in regard to the representing business. Future research should
focus on covering both aspects of IT manager and business administrator.

The size of the sample in each survey is crucial for further generalization of its effects. In the
present study, attempting to collect questionnaires was not as successful as expected. This may be
due to the structure of the questionnaire, the availability of quality managers at the given time, and
the orientation of the survey to profitable companies with the highest turnover. In a subsequent
survey, it is suggested to include in the sample, the total number of food and drink enterprises based
in Greece, irrespective of turnover, as it is expected that quite interesting results will be retrieved
from these companies.



International Journal of Agricultural and Environmental Information Systems
Volume 10 - Issue 3 ¢ July-September 2019

Finally, the rapid development in the IT industry, as well as the constant quest by companies
for more efficient ways of managing their information and their entire processes, as well as human
resources, make both TQM and IT research sectors, suitable for further development and analysis.
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