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A B S T R A C T 
 
Today businesses in the food sector face many problems: decreasing profitability, 
increasing competition, and rapidly changing consumer demands, resulting from the 
global crisis. Decision support systems have recently proved themselves to be helpful 
tools and are becoming essential to stay competitive within most sectors of the food 
industry. The development of the digitalization of Hungarian enterprises is essential to 
increase competitiveness and efficiency. That is why the initiative of the strategic task 
for the food sector digitalization is vital. For the development of the strategy, it is 
advisable to know the position and opinion of the players in the sector. In this research, 
set out to create a pre-study work. In the article, the research examined the conditions of 
decision support and management support that are necessary for the company to operate 
more efficiently to make better decisions. So focus was on integrated enterprise 
information systems, management support systems, business intelligence systems, 
industry 4.0 technologies, and issues related to their application. An analysis based on a 
questionnaire survey covered the Hungarian food processing sector. According to the 
survey, the sector needs significant improvement and creating a digitalization strategy. 

  

1. Introduction 

In terms of production value, the food industry is the third largest in Hungary, the first in Hungary 
in terms of the number of employees, and the first in Europe in the processing industry, as well as a 
significant user of resources. Agri-food enterprises operate in a complex and dynamic environment 
(Wolfert et al. 2010) and facing different challenges, such as financial issues, lack of technical skills and 
investment in the business etc. (Sing et al. 2019, Zhang 2012). In this sense, several key factors can help 
food SMEs. Therefore, increasing productivity and efficiency in the food industry is extremely 
important, and the application of Industry 4.0 and digitization offers many new opportunities. In this 
way, new products, new services, new solutions, and approaches can be developed to use resources 
better, improve quality parameters, create new skills, and competencies. 

According to Shirazi (2018), distributed enterprise resources planning (ERP) can be customized to 
the specific requirements of each segment in networked structures for upgrading the small & medium 
enterprises' (SMEs) value chain. The implementation and control processes of distributed ERP systems 
are challenging in enterprises having limited resources. His study proposed a multi-criteria optimization 
method on ERP systems assessment in food industry networked enterprises. The remarkable points of 
the method capabilities are the multi-criteria optimization of food ERP and SMEs collaboration in the 
value chain's distributed platform. 
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There are many methods to make a decision, and there is a vast range of domains in which decisions 
are made. The concept of DSS is vast. DSS is an IT system, which supports our decision making. When 
we make a decision, we choose between alternatives. DSS supports the estimation, the evaluation, and/or 
the comparison of alternatives, that is how it helps us to make the right choice (Alter 1980). There are 
five generic DSS types, which are determined based upon the dominant technology component. These 
are Communications-driven, Data-driven, Document-driven, Knowledge-driven, and Model-driven 
Decision Support Systems (Power 2004). 

Communication-driven: Group Decision Support Systems (GDSS) were developed in the early 
1980s, which benefits from expanded communications capabilities that became available in the 
computing architecture. It was the first wide category of DSS. The development of networking 
technologies in the last 30 years made this type of multi-participant decision support much more 
powerful and more ordinary. Groupware supports electronic communication, scheduling, and other 
group productivity and decision-support-enhancing activities. For example, the two-way interactive 
video, chat tools, email, and electronic whiteboard are included in this category. 

Data-driven: Executive Information Systems (EIS) and data-driven spatial Decision Support 
Systems, management reporting and file drawer systems, data warehousing system, and Online 
Analytical Processing (OLAP) are included in this group. These systems emphasize access to and 
treatment of a great database of structured data, particularly a static time-series of internal company data 
and in some systems, external data. The simple file systems make available the most basic level of 
functionality by query and retrieval tools (Power 2004). Dhar and Stein said that the highest level of 
functionality and decision support are provided, what is linked to the analysis of large collections of 
historical data by OLAP with the Data-driven DSS (Dhar et al. 1997). 

Document-driven: Swanson and Culnan called it a Document-based system. These are formation to 
help managers handle and regain the unstructured web sites and documents. There are different kinds of 
storage and processing technologies integrated into it, to provide complete document retrieval and 
analysis (Sasvári 2011). The access is provided by the web to huge databases, for example, a database 
of videos, images, pictures (Fedorowicz 1993).  

Knowledge-driven: To the decision maker, these DSS can suggest or recommend actions, because 
they have a specialized problem-solving „expertise”. This means, these DSS knows the extraordinary 
domain, the DSS understands the problem with it and has proficiency at solving some of the difficulties. 
They operate with heuristic models, which are called inference engines (Power 2004). 

Model-driven: Simple analytical and statistical tools provide the most elementary level of 
functionality. These are rare data intensive. However, the decision maker himself or herself should 
provide the data, which will be analyzed to help the user. To the decision maker, these systems should 
provide a simplified representation of a situation, which is understandable for him (Power et al. 2007) 
Accounting, financial, optimization and representation models are used by the system (Power 2000). 

Wu says Business Intelligence (BI) is the successor of DSS. He writes in his article that the new 
generation of DSS applications evolved into BI systems (Wu 2000). According to Loshin (2012), BI 
includes data warehouses, business analytics tools, and knowledge management. In this wording, the 
author views Business Intelligence as a process, where it will generate information from data, and from 
information will be knowledge (Loshin 2012).  

We should talk about big data as well. With the fast development of information technology tools 
and the need for handling, analysis and interpretation of huge interrelated datasets resulted in a new 
scientific field. It is called big data, according to Baranyi et al. 2013. This application can be useful for 
companies, so it has also appeared in DSS.  

However, the cloud begins to form a major stream of business environments. Businesses are 
increasingly questioning "when and why" is there a need for the cloud, and at the end of the acceptance 
process, the "how" is being sought (KPMG 2013). According to Botos's study, micro-enterprises in the 
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agricultural sector do not look for cloud services or big data, because the enterprise management system 
is not used either (Botos et al. 2015).  

In order to carry out an economic activity, a functioning business association is needed (in most 
cases). There are the next categories of companies in Hungary: General partnership (kkt), Limited 
partnership (bt), Joint enterprise (kv), Limited liability company (Kft.) and Company limited by shares 
(Rt.) (Flanders Investment & Trade Market Survey). Categories and numbers of food, beverage, and 
tobacco companies in Hungary in 2016 are the following Kft: 5396, Rt: 176, kkt: 51, bt: 768. 

In this article, we examined, what DSS technologies are used and how widespread is the use of the 
different technical solutions by food companies. We also tried to determine the factors that influenced 
the success or failure of DSS from the incoming questionnaires. 

Hampel’s (2010) research focused on the sources of information, which was used in various areas of 
the operation and on decisions of a different subject. Also, it focuses on the main features and capabilities 
of information systems, which are used in businesses. He tried to involve 250 food companies in his 
research, but only 27 of them took part in it. Totally of 59 people participated in this survey. Almost 
half of the executives belonged to the top managers (47%), while 53% were among the middle managers. 
The proportion of the limited liability company (47%) and the company limited by shares (51%) was 
close to the same. The remaining questionnaires were returned from cooperative leaders (Hampel 2010).  

Sasvári (2013) investigated how widespread are the information systems in Poland. One hundred 
fifty-five companies completed the anonymous questionnaire. 26% of respondents were micro-
enterprises, 34% were small enterprises, 25% were medium-sized enterprises, and 15% were large 
companies (Sasvári 2013). Sasvári also studied single indicators, to get to know what existing 
information and communication technology is used by enterprises. He used the available Hungarian 
related reports issued by KSH, and international data (Statistical Office of the European Communities) 
as well. The author also worked with more than 6.000 items from secondary information sources (KSH 
2017).  

Botos et al. (2015) research focused on rural micro and small to medium enterprises about their 
significant economic role. With their survey, they wanted to get an answer to how firms use the internet, 
which are the relevant ICT for them and what it depends on. They asked several SMEs from a settlement 
– which is typical in the North Hungarian region, and its main profile is agriculture – to fill their survey. 
106 SMEs were interviewed. Their sample represents well the enterprises of this settlement. In most 
cases, these were service and commercial businesses and firms related to agriculture. Füzesi et al. (2016) 
analysed the ICT support in the Hungarian meat sector. They explored, systemized and analyzed the 
applicable identification technologies applicable for meat industrial product chains. The result was that 
the bar code technique is currently the absolute leader in the sector, although modern solutions provide 
numerous advantages. Botos et. al (2018) determined the main question groups which focus mainly on 
ICT solutions supporting the quality of communication and relationship between partners. As the basic 
IT tools are available in the major part even in the SMEs besides large companies, the two main issues 
will be the usage of advanced online services and the usage of high quality ICT solutions. Nagy et al. 
(2018) made an investigation of the era of industrial digitalization in Hungary. This research compared 
the sectors including food industry. The automotive industry and electronics companies operating in 
Hungary have already started Industry 4.0 developments but the food industry is behind these sectors. 

Smart Manufacturing and Industry 4.0 production environments integrate the physical and decision-
making aspects of manufacturing processes in order to achieve their decentralization and autonomy 
(Rossit et al. 2019). A data-driven architecture for scheduling with a data-driven engine that uses, in 
particular, Big Data techniques to extract vital information for Industry 4.0 systems. The ‘sensing, smart 
and sustainable (S3)’ concept is applied to develop new technologies that can respond to current 
challenges of agri-food industries. The work of Mirande et al. (2019) focuses on describing how S3 
technologies for the agri-food sector can be developed using a systematic process for new product 
development (NPD). The implementation of a framework proposed by Industry 4.0 (Lugue et al., 2017) 
is a need for the industry in general, and for Andalusian food industry in particular, and should be seen 
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as a great opportunity of progress for the sector. It is expected that, along with others, the food and 
beverage industry will be pioneer in the adoption of flexible and individualized manufacturing 
processes.  

The overall goal in the study of Demartini et al. (2018) was to help food companies toward 
digitalization, with a particular focus on the design and manufacturing processes. From the 
methodological point of view, Case Study has been used as research method. Furthermore, a 
questionnaire characterized by the different elements of the Manufacturing Value Modelling 
Methodology (MVMM) has been developed and used to gather information from companies.  

The planned Hungarian digitalization strategy focuses on the entire food economy from the chain of 
raw material production to the final consumer, to the issues of industrial food processing. At present, 
this is the area of the Hungarian food processing industry where a solution should be found as soon as 
possible to the problems of increasing productivity, resource efficiency, labour shortages, skills 
shortages and which can bring tangible benefits the fastest. 

Today, a wide range of management support systems and tools are available for the efficient 
operation of the company. The prerequisite for the application of these systems is the appropriate 
digitization of enterprises and their digital readiness. However, in order to develop the digitization of 
the food industry, it is necessary to get a picture of the situation. At what level are businesses, what 
tasks, what decisions, what functional areas are the current tools used, how do they judge the 
applicability of systems and tools and what plans do they have for developing digitization? 

In this article, the most important functions, features, and aspects of these technologies for 
managerial decision support were examined: network infrastructure and Internet usage; use of integrated 
enterprise information systems (ERP); management information systems (MIS); opinions on some of 
the most important information technologies in business intelligence tools (BI) and Industry 4.0. 

2. Material & Methods 

The research goal defined the research method. The use of information and decision support tools to 
support management was at the heart of the assessment of the situation of the digitalization of food 
business enterprises.The research (in 2019) examined the role and relationship of integrated enterprise 
information systems (ERP) or decision support, business analysis tools (BI), which are used 
independently of one another in the Food Industry 4.0 technology change (Figure 1).  

 

Figure 1. The main targets of the digital transformation survey 
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The study was carried out with the cooperation of the Agricultural Research Institute (AKI) and the 
National Chamber of Agricultural Economics (NAK). The anonymous online questionnaire was filled 
by Hungarian food industry companies, which contain 6 question groups with 44 questions. The question 
groups focused on the main IT topics in the digitalization transformation. 

The survey was only possible with a questionnaire survey. The preparation and implementation 
phases of the questionnaire were as follows. 

• Phase I: Preparing survey 
o Studying literature 
o Mapping of related statistical databases and surveys 
o Content design 
o Professional review of the questionnaire 

• Phase II: Developing the online survey 
o Selecting an online survey system (LimeSurvey on a cloud service in Germany) 
o Creating an online questionnaire 
o Testing survey professionals 
o Modifications of the questionnaire 

• Phase II: Carrying out (between April-May, 2019) 
o Create a mailing list server 
o Send invitations by e-mail (For 4500 food-processing companies) and publish the call 

on NAK, AKI website 
o Controlling the progress 
o Statistical evaluation of the survey after the deadline 

Questions groups were: 

• I. General enterprise information (geographical location, industry branch, ownership form, 
size, legal form, net sales) 

• II. IT infrastructure and Internet usage (ICT tools and computer network, Internet access, 
website usage, cloud-based services) 

• III. Enterprise information systems (ERP) (operating form, implementation, use, supported 
activities, satisfaction) 

• IV. Using Management Information Systems (CIS) (implementation of application; needs, 
expectations, benefits; who uses it and what are they used for?) 

• V. Using Business Analytics (BI) Tools (business analysis technologies; applied areas; 
advantages; future use) 

• VI. Industry 4.0 (digital technologies, digitalisation (present-future), investments, benefits) 

Within the above question groups the following types were used: Yes/No, List (radio), Multiple 
choices, Array (5 point choice), Date/Time, Array (Yes/No/Uncertain), Array dual scale, Short free text. 

The questionnaire was sent in twise by mailing list server in April and May 2019. The total number 
of fillings is 217; 92% of the responding enterprises are SMEs (33% micro enterprises), while 8% are 
large enterprises. Of these, 83% have domestic ownership, 11% have foreign capital, 3% have mixed 
capital, and only 2% are private property. In terms of net sales revenue of our 2019 research, the 
companie’s 30% over HUF 1 billion, 45% belongs to between HUF 50 and 1000 million group and 25% 
is below HUF 50 million. According to the main areas of activity, 12.4% of enterprises are engaged in 
fruit, vegetable processing, preservation, 17.1% in bakery, pasta production, 18.9% in meat processing, 
preservation and meat product manufacturing (Figure 2).  
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Figure 2. Number of answers by industry branches (N=232) 

3. Results 

3.1. ERP in the management support 

Of the 184 respondents, 60 companies (33%) have an integrated business management information 
system. 35% of these systems operate exclusively with internal operations and 53% with partly internal 
and partly external operations. Where ERP does not work, respondents have indicated the reasons which 
can be seen on Figure 3. From the results, it can be concluded that the proportion of small enterprises is 
high, where 81% of enterprises were designated as the reason. It is also not a negligible aspect that the 
limited financial capacity of the companies was set at 23%. 

 

Figure 3. Reasons for why not using ERP (N=128) 

Businesses are beginning to recognize the importance of digitization. One of the most important tools 
for enterprises is an integrated information system. It can improve the efficiency of corporate operation, 
the horizontal integration and the provision of appropriate information to management, and the 
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justification of certain management decisions in case of larger companies. In our survey, we asked the 
reasons and motivations for the introduction of the system that we considered to be more important. 
According to Figure 4, the organizational reasons were 81% and business consideration were 65% 
respectively. 

 

Figure 4. The reasons why companies implemented ERP (N=61) 

Organizations carrying out economic activities generate large amounts of information and data 
through their activities. Effective and fast processing of these can mean the difference between success 
or failure. One of the tools for managing these is integrated enterprise management systems that map 
enterprise business processes and have, in addition to their core functions, expanded functions that 
integrate their business relationships with customers (CRM) and vendors (SRM) into their information 
systems. Figure 5 shows the trend of using ERP in the asked food manufacturing company.  

 

Figure 5. The increase of applying ERP system 

The companies were asked about the used functionality. What functions are the most important in 
the ERP for the companies? Figure 6 shows the rank of the functions. The most important are inventory 
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management, production support, sales, and finance. The controlling and decision-making function are 
evaluated to a medium level.  

 

Figure 6. The rate and rank of supported functional activities in the enterprises (N=61) 

It is very interesting to examine the effects of the introduction of ERP systems. The most prominent 
effects are the improved information provision (89%) required for decision support, the improvement 
of internal communication (76%) and the improvement of corporate cost efficiency (76%) (Figure 7). 

 

Figure 7 Main effects of ERP implementation (N=61) 
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3.2. Management support system 

88.46% of ERP users agree that the use of information management by the corporate governance 
information system has improved and 51.92% use it regularly during the decision-making process and 
only 30.77% use customer relationship management (CRM) support. The rates and orders can be seen 
on Figure 8 according to by functionals. 

 

Figure 8. The rate of usage of MIS in different jobs (N=20) 

3.3. Decision support technologies and business intelligence (BI) 

In 2018, 70.58% of businesses with business intelligence applications used BI tools in middle 
management decision support, compared to 82.35% in senior management decision support. The most 
relevant analytical technology is the preparation of reports, monitoring and controlling, and analysis. 

 

Figure 9. The relevant rate of decision support technologies (N=20) 
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3.4. Food industry 4.0 technologies  

The next industrial revolution is poised to change the food and beverage industry forever. However, 
embracing the technology required for it will require sacrifices in several areas. While becoming an 
Industry 4.0 facility ultimately improves efficiency, technology may not be ready for this change. 

Industry 4.0 is a framework for addressing the digitalization of complex value chains and the efficient 
collaboration of businesses, IoT, technology providers, and consumers. Industry 4.0 extends beyond the 
digitization of physical assets with the vision of a digitally enabled industrial economy integrating 
business processes and data across multiple supply chains and value chain participants.  

Integrating Manufacturing Execution System (MES) with other business systems is key to real digital 
transformation and efficiency on the factory floor. Food and beverage manufacturers can achieve a more 
holistic view by taking advantage of an integrated suite, including Enterprise Resource Planning (ERP) 
and Enterprise Asset Management (EAM). ERP dictates, MES executes, and EAM ensures reliability 
and uptime.  

The companies were asked the most critical technologies in development, going towards Industry 
4.0. Of course, these technologies mostly belong to MES, but some of them can be used in ERP, EAM, 
and another system to increase the complexity. In the Hungarian food-processing sector, the companies 
who filled the questionnaire signed the following technologies (Table 1). 

Table 1. Technologies for Industry 4.0 

Technologies Answers Percent 
Mobile Devices 113 82% 
Cloud-based computing 43 31% 
Positioning Technologies (GPS, GNSS) 43 31% 
Sensor Technology 38 28% 
Digital Camera Technologies 26 19% 
Advanced Human Machine Interface (HMI) 23 17% 
M2M (machine-to-machine) communication 20 15% 
Robot Technologies 19 14% 
RFID (Radio Frequency IDentification) 14 10% 
IoT (Internet of Things) Platforms 14 10% 
3D Printing 12 9% 
Big Data Analysis and Advanced Algorithms 12 9% 
3D Scanning 9 7% 
Blockchain (Block Chain Technology) 6 4% 
Augmented Reality 2 1% 

4. Conclusions 

Nowadays, it is increasingly difficult to find a business where, directly or indirectly, there is no aspect 
of the e-economy. Even if one do not have a personal computer or perhaps a mobile phone, the 
accountant will need to process the company's certificates using IT tools. The emergence of the 
information economy - information as a factor of production poses new challenges. Economic actors 
often faced with the situation that they are forced to respond more quickly and efficiently to the 
economic challenges not only for their success but also for their survival. In this paper, shorty 
summarized the different types of decision support systems and tools. The paper listed the management 
information systems based on its time development and shortly mentioned the „future’s” applications. 
At the end of the introduction, the types of Hungarian companies and the number of Hungarian food, 
drink, and tobacco manufacturing companies were introduced. To sum up, it can be said that these 
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systems are not widely spread in the food manufacturing sector. It is essential to point out that in the 
research, the small and the micro-enterprises represented themselves in more significant numbers.  
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