
 
 

40                                                   Trakia Journal of Sciences, Vol. 19, Suppl. 1, 2021 

Trakia Journal of Sciences, Vol. 19, Suppl. 1, pp 40-48, 2021 

Copyright © 2021 Trakia University 

Available online at: 

http://www.uni-sz.bg 

       

                                                                       ISSN 1313-3551 (online)       doi:10.15547/tjs.2021.s.01.006 
 

                              

SUCCESSFUL DEVELOPMENT OF RURAL AREAS IN NORTHEASTERN 

BULGARIA BY CREATING AND IMPLEMENTING A SOFTWARE PRODUCT 

FOR MILK AND DAIRY PRODUCERS 
 

G. Slavova*, S. Stoev 
 

Department of Agricultural Economics, Faculty of  Economics, University of Economics -Varna, 

Varna, Bulgaria 
 
 

ABSTRACT  

A large portion of the territory of Bulgaria, more than 80%, falls within the so-called rural areas. The situation 

is similar with the European Union, with more than 85% of its territory falling within these specific areas, 

whereas rural areas in the United States of America encompass more than 90% of the territory of the states. 

Naturally certain nuance differences exist in the definitions that different countries in the world use to define 

an area as a rural area and this report reviews these specifics.  A portion of these particular activities are 

related to the development of livestock breeding and the production of milk and dairy derivatives. 

The purpose of this report is to encompass and analyze the advantages of the creation, the implementation 

and approbation of software product in the production and processing of milk and dairy products in 

Northeastern Bulgaria. 

Several main conclusions have been made in the scientific report, with the general conclusion being that on 

the basis of the computer program developed and implemented in practice, an easier method of work is 

ensured, while taking into account the specific pre-production and production processes, as well as processing 

operations in the area of dairy production and the creation of complete dairy products with added value. 
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INTRODUCTION 
Rural areas are characterized with the 

development mostly of agrarian business, as well 

as fewer people per square kilometer and their 

homes and farms situated at a significant distance 

from one another (1). Agriculture is the main type 

of activity in most rural areas. Most people 

among the ones who live in rural environment 

deal with crop production, livestock breeding or 

related to them processing activities or value 

adding activities. This is typical for all areas 

around the world, however some small 

differences exist between the specific definitions 
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for a rural area in European Union member states, 

the United States of America and other countries,  

by way of example the United States of America, 

the US Census Urban and Rural Classification 

defines them as populated areas with population 

less than 1 000 people over a territory of 2.6 

square kilometers (a square mile). (2) In the 

United Kingdom, rural areas are the ones which 

fall within the rural environment areas and in the 

area of local governance, their share of the 

population is more than 26% of all population, 

residing in a rural environment. Germany is 

divided into 402 administrative areas, out of 

which 295 are rural areas. In all European 

countries, rural areas are known as areas falling 

behind in their development, with the exception 

of Germany and Switzerland, where most of the 

residents of these areas work in the crop 

production and livestock breeding sector, 

including production of milk and dairy products. 
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According to the perceptions of the United States 

of America, a rural area is: “Open territories and 

settlements with fewer than 2,500 residents, 

whereas the territories defined as rural areas can 

have population density 999 per square mile or up 

to 1 person per square kilometer” (3). The 

definitions referred to hereinabove evidence that 

certain differences exist in the number of 

residents per square kilometer, but what’s 

common for all these definitions is that these are 

territorially individualized units in areas falling 

behind in their development, distinctive with its 

lower rate of urbanization and high degree of 

employment of the local population in the area of 

agrarian activities and the business processes, 

related thereto. The main characteristics of rural 

areas on a global scale are the following: People 

residing in these areas are always closer to the 

environment. This is also the main reason why 

they are more connected to crop raising and 

livestock breeding processes and are affected to a 

much higher degree by the environment. (4) 

Rural communities are much smaller than urban 

communities and population in rural 

communities is significantly lower. Everyone 

knows everyone else in villages, and agriculture 

is the main type of profession which provides 

income of the population residing in these areas 

and it also is the source of food of plant and 

animal origin. Rural communities are 

homogeneous in nature, most of them are mainly 

related to the agrarian business and the products 

produced and processed as the result of agrarian 

business and despite the fact that some portion of 

the population is occupied in other activities as 

well, the numbers of workers in other sectors are 

much lower than the agricultural business sector.  
 

METHODS  
Rural environment residents interact with one 

another and communicate much more than urban 

residents. They know each other well and they 

often start business ventures together and add 

value to a certain product. This is the case for 

milk production and milk processing in dairy 

farms with the purpose of creating a finished 

product. Rural areas are also typical for certain 

customs in the production of foods, with certain 

holidays, festivals and traditions that help rural 

areas realize a portion of the completed 

production. Despite everything listed 

hereinabove, Europeans consider these areas 

disadvantaged and lagging in their development 

and therefore the European Union has established 

and applies a special program to support these 

areas, known under the name Operational 

Programme “Rural Development”. The objective 

of this program is supporting entrepreneurial 

initiatives in the area of development of 

agricultural and non-agricultural activities in the 

rural environment, which will secure funds for 

the development of the business of people 

residing therein. During the first programming 

period, which encompasses the period 2007-

2013, mostly agricultural activities and forests 

have been supported, as well as activities which 

ensure the competitiveness of people residing in 

such areas. During the second programming 

period encompassing the period 2014-2020, 

emphasis has been applied not only on main 

agricultural activities, related to crop production 

and animal breeding activity, but also on 

implementation of new technologies and 

innovations in the rural environment. Therefore, 

development and implementation of software 

products not only signify a courageous research 

project, but also a well-thought out strategy for 

development of the specific agrarian business. In 

this particular case this refers to implementation 

of software for the production and processing of 

cow’s and sheep’s milk and yogurt and the 

production of derivative products. The 

advantages stemming from the application of 

such software are: decreased number of multiple 

manual entries and collection of paper invoices, 

reporting documents and physical media; 

Facilitations and centralized access to 

information from the developed software 

information product, which provides full data 

about the milk received, the quantity and prices 

of said milk, and the method of using the milk to 

produce the end feedstock. The production of 

milk in Bulgaria has always had an important 

strategic importance for our country due to the 

fact that it has numerous pastures and population, 

which values and loves this high-value food 

product. Processing this product and the 

production of cheese from this product is viewed 

as inseparable part of the process of adding value 

to the initial product, widely covered in the main 

trends under Operational Program “Rural 

Development” during the third programming 
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period. The European dairy sector crisis has 

resulted in decreasing purchase prices of dairy, 

but over the course of the last few years it has 

additionally stimulated the development of this 

sub-type of agrarian activity in the country with 

the objective of creating added value and 

production of end product-cheese, yellow cheese, 

curd. This has created prerequisites for looking 

for new adequate solutions in the development of 

software product, which has provoked our 

scientific research interest toward the 

development and implementation of this software 

product in several prominent dairy farms in 

Northeastern Bulgaria. Bulgaria has excellent 

potential for export of dairy products outside of 

the country. The demand for good quality white 

brined cheese and yellow cheese, produced using 

traditional Bulgarian recipes. During the first 

programming period, which encompasses the 

period 2007-2013, mostly agricultural activities 

and forests have been supported, as well as 

activities which ensure the competitiveness of 

people residing in such areas. During the second 

programming period encompassing the period 

2014-2020, emphasis has been applied not only 

on main agricultural activities, related to crop 

production and animal breeding activity, but also 

on implementation of new technologies and 

innovations in the rural environment. Therefore, 

development and implementation of software 

products not only signify a courageous research 

project, but also a well-thought out strategy for 

development of the specific agrarian business. In 

this particular case this refers to implementation 

of software for the production and processing of 

cow’s and sheep’s milk and yogurt and the 

production of derivative products. The 

advantages stemming from the application of 

such software are: decreased number of multiple 

manual entries and collection of paper invoices, 

reporting documents and physical media; 

Facilitations and centralized access to 

information from the developed software 

information product, which provides full data 

about the milk received, the quantity and prices 

of said milk, and the method of using the milk to 

produce the end feedstock. The production of 

milk in Bulgaria has always had an important 

strategic importance for our country due to the 

fact that it has numerous pastures and population, 

which values and loves this high-value food 

product. Processing this product and the production 

of cheese from this product is viewed as inseparable 

part of the process of adding value to the initial 

product, widely covered in the main trends under 

Operational program “Rural Development” during 

the third programming period. The European dairy 

sector crisis has resulted in decreasing purchase 

prices of dairy, but over the course of the last few 

years it has additionally stimulated the development 

of this sub-type of agrarian activity in the country 

with the objective of creating added value and 

production of end product-cheese, yellow cheese, 

curd. This has created prerequisites for looking for 

new adequate solutions in the development of 

software product, which has provoked our scientific 

research interest toward the development and 

implementation of this software product in several 

prominent dairy farms in Northeastern Bulgaria. 

Bulgaria has excellent potential for export of dairy 

products outside of the country. The demand for 

good quality white brined cheese and yellow 

cheese, produced using traditional Bulgarian 

recipes, significantly increases among the 

Bulgarians which have emigrated abroad, but the 

demand is also increasing for other groups. This 

necessitated the expansion of production facilities 

and committing less time to the processes of 

documentation and administration, which is 

determining for seeking options for implementation 

of software products in this sector of the agrarian 

business. 
 

RESULTS 

The information system for servicing the dairy 

processing companies has been created in 1994. 

The product’s initial version has been developed 

on Turbo C and a CXL library has been used to 

build the windows and menus. The database is 

realized on the basis of BTRIEVE 5.10. (12) With 

the development of technology, it has been 

further developed for a Windows version of the 

Delphi 7 (13) database and the operational 

environment of the Firebird 2.5 database. (7, 8 

and 9) At this stage, the system has been used in 

more than 8 dairy processing companies.  
 

The conceptual layout is shown in Figure 1. The 

information system has been realized on a 

module principle, depending on the technological 

features of the processing activity. 



 

 
SLAVOVA G., et al. 

Trakia Journal of Sciences, Vol. 19, Suppl. 1, 2021                                                     43 

 

 

(1) Basic Module

 

(2) Estimated 

Payments

 

(3) Аctual 

payments 

 

(4) Estimated 

production

 

(4) Stock 

availability

 

(5) Quotas

 
Figure 1. Main information system modules. 

 
The functional capacities of the separate modules 

are the following: (1) Basic Module. This is the 

main information system module. It is used for 

input and processing of day-to-day information 

and its summarization in defined monthly reports.  

The main assignment of one information system 

in the area of the dairy processing industry is 

grading and evaluation of the dairies purchased. 

Most of the enterprises in this sector do not 

process their own produced milk, and instead 

they rely on their purchasing by tens, and in 

certain cases hundreds medium and small 

producers. This necessitates the performance of a 

complex and labor-intensive process on 

evaluation of milks with different characteristics. 

To this end, the primary document on purchasing 

and evaluation of milk is the transportation list of 

a particular buyer (Figure 2). 

 

 

 
Figure 2. Sample screen of purchased milk per certain rate 
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The information that it contains support the dairy 

processing company in grading the milk 

purchased on the main indicators: quantity, fat 

content, density, availability of water impurities, 

temperature and acidity. On the one hand, the 

data determine the obligations to the dairy 

producers, and on the other hand they are 

compared to the indicators of the milk delivered 

to the enterprise. The objective is to determine the 

differences between the purchased and delivered 

(paid and processed) milk. On the grounds of the 

day-to-day documents, the monthly payable to 

each producer is calculated using the method of 

average weighted values.  
 

In many processing enterprises, the value of milk 

is not determined only on the basis of quantity. 

For this purpose, the term “adjusted liters” is 

defined. This means that the physical liters are 

transferred using some of the indicators: fat 

content, density or DFFR (dry fat-free residue, 

which includes the indicators fat content and 

density).(9)Adjustment is performed to base 

values. The assignment of base values requires 

the constant maintaining of several categories, 

because differences exist between the standards 

for milk originating from different animal 

species. A total of 18 categories of milks with 

specific characteristics are maintained in the 

developed system. Another main functionality 

from the module is summarizing the monthly 

results. The decisions taken on the basis of the 

monthly results shall be related to: 

- analysis of the monthly results of margins 

between the purchased and delivered milks with 

the purpose of minimizing losses (Figure 3); 

measures shall be taken in case of existence of 

specific quantities of low quality milks; data for 

payables to producers shall be summarized and 

the projection payments shall be prepared 

(sample screen on Figure 4). During the initial 

years of the realization of the information system, 

a formula of ratio to standard indicator has been 

used: Qresult = Qi Indikatori / Indikatorstandart , 

Q result-represents adjusted liters, Q i are the 

purchased physical liters, Indikator i are the 

indicators of the purchased milk, Indikator 

standart is the standard value for the particular 

indicator. 

 

 
Figure 3. Excerpt of a monthly reference for losses from purchased and delivered milk. 

 

At the next figure, you can see the 

summarized data from the monthly reference 

for the obligations to the producer. 
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Figure 4. Excerpt from the monthly reference for debs to producers. 

 
After 2005, the methods for calculation has been 

changed according to an order by the Ministry of 

Agriculture, Foods and Forestry and until now the 

adjustment method is applied by adding or 

subtracting one tenth of the standard indicator. 

The method of adjustment of physical liters is 

very important, because using different 

calculations methods enables the receipt of large 

limits in the sums of money payable to the 

producer.  (2) Estimated payments. The objective 

of this module is the projected determination of 

the sums of money payable to each dairy 

producer. This means it provides an opportunity 

for the management of the enterprise to determine 

the projected monthly payables on the basis of 

several criteria, which are: cost of raw materials 

for processing; value of different categories of 

milk (cow’s, sheep’s, etc.); payables to the 

specific producers. Other than the assignment of 

particular prices for each producer, the system 

also allows a choice of a particular method for 

calculation of the adjusted liters. The objective is 

for the enterprise to have the freedom of 

renegotiating the conditions for each particular 

producer. (3) Actual payments. The module 

presents functionalities on the actual payment of 

dairy products depending on the type of dairy 

producer. If the supplier is a company, an invoice 

and a payment order shall be issued. In case the 

milk has been purchased by a group of producers, 

a pay sheet and a cost order shall be completed 

for each member of the group.Naturally the 

deliverables form the projected and actual 

payments often differ. The reasons for this may 

vary: payment of additional commissions, 

renegotiating terms and conditions, etc. The 

existence of a module for projected payment is 

necessary due to the following reasons: planning 

of monthly costs for raw materials (respectively 

determining the prime cost of the ready 

production); planning of cash availabilities for a 

particular period of time during which the 

payables can be paid off; minimizing in future 

periods of the margin between actual and 

projected payment. (4) Estimated production. 

The operation of this module is directly related to 

the production of a specific dairy product. 

Algorithms have been assigned for expected 

quantity of complete production, depending on 

the yield (raw material consumption per unit of 

output) and quality indicators for the available 

quantity of milk in the enterprise. The objective 

is to optimize the production process and the 

technologists shall have obligations for specific 

results. Parallel to the production of a particular 

product, a technological map shall be completed. 

It shall contain information such as: date, time, 

lot, team, quantity of raw materials, projection 

product quantity, actual produced quantity. On 

the one hand, this map allows for observing the 
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waste of raw materials, and on the other hand it 

supports the optimization of algorithms for 

projected production. Updating algorithms is 

mandatory due to the fact that each enterprise 

purchases milks with different characteristics 

and/or produces specific products. (5) Stock 

availability. This functionality module is 

approximating a warehouse information system. 

It provides the option to report the following data: 

storage of a particular lot of products with 

characteristics such as: product type, production 

date, packaging type, quantity, price; follow-of 

the process of storage and ripening of the 

complete production per lots; sales to clients; 

turnover and availabilities per type of product; 

transferring the product from one type of 

packaging to another type of packaging; 

observing the availability of packaging materials. 

The system offers a flexible approach to change 

the nomenclatures settings for the types of 

products and the number and type of warehouses 

for ripening of the complete production. Sample 

screens have been shown in Figures 5 and 6. 

 

 
Figure 5. Excerpt from reference for a period of reported production quantities. 

 

 

 
Figure 6. Excerpt from a reference for turnover of production quantities. 
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(5) Quotas. After the accession of Bulgaria to the 

European Union in 2007, the directive for 

production quotas for certain agricultural 

production has been applied to the sector of milk 

production. Therefore, a module “Quotas” has 

been developed to the information system to 

service the processes for follow-up of the 

producers’ quotas. For this purpose, the following 

functionalities have been developed: maintaining 

information for individual quotas for separate 

producers of cow’s milk; daily follow-up for 

filling the individual quotas; monthly reports for 

performance and outstanding balance on the 

individual quotas, with the purpose of 

renegotiating the conditions with the producers; 

reports according to the form of Fund 

“Agriculture” for formation of the state quota for 

production of cow’s milk. 
 

The module also supports restrictions for the 

purchased milk in order to avoid penal measures 

in case of over-performance of the individual 

quotas. A portion of the realization of the 

database in separate modules is apportioned into 

separate months with the purpose of optimizing 

the processes on information processing. This 

principle is applied in full with the modules 1, 2, 

3 and 5. (10) Module 4 has its own database, 

without having a direct connection to the data of 

the remaining modules. (11) The information 

system has been developed and maintained since 

1994 and is functional to this day, and many 

functionalities have been added or removed from 

this information system, depending on the 

regulatory or technological provisions in the 

sector. 
 

CONCLUSION 

Development of the milk sub-sector as a main 

unit in the livestock breeding economy of our 

country is the main part of the opportunity for 

development of rural areas in Bulgaria. An 

additional incentive for this development is 

created by the specific measures and sub-

measures to the Operative Program for 

development of rural areas to the programs of the 

European Union. Parallel to this, the 

implementation of new information technologies 

and innovations in the sector create good 

prerequisites for a more rational and effective 

implementation of the production and realization 

processes in the specific agrarian business. 

The developed specialized information system in 

the area of milk production and processing of 

dairy products encompasses all important 

elements, inherent to the pre-production, 

production and commercial processes. This 

includes the specific criteria for 18 categories of 

milk with specific characteristics, type and 

quality. 
 

An important functionality of the computer 

program is that it summarizes monthly results. 

Based on these monthly results specific decisions 

are taken regarding the received monthly results 

as regards to the differences between the 

purchased and the sold milks with the purpose of 

minimizing specific losses. Concrete measures 

are also taken in case of established quantities of 

low-quality or poor quality milk, which ensures 

higher quality of the end products offered; 

The developed and implemented information 

system for milk and dairy products processing 

and production has been approbated and 

implemented successfully in 8 independent dairy 

processing enterprises and dairy farms. It has 

been tried since the time of its creation and 

implementation and over the quarter of a century 

(25 years) it has successfully undergone all stages 

of upgrading and replacement of a large portion 

of its functional teams. During this time period of 

significant duration, the information system has 

successfully provided the necessary data to 

determine payables to dairy producers, by 

creating an opportunity for comparison of the 

specific indicators of the milk delivered to the 

dairy companies and the quality and the quantity 

of the produced end products. The differences 

between the purchased and the delivered 

(processed) milk shall be determined on the basis 

of that. 
 

In conclusion we can summarize that the 

existence of the specific information system to a 

large degree facilitates and simplifies the 

organizational, administrative, production, 

processing and commercial processes in the 

specific dairy companies. This gives us the 

grounds to conclude that the software product is 

not just innovative in its parameters, but is also 

extremely useful and significant for the 

operational and management processes of dairy 

production and processing. Furthermore, its 

implementation and use in the real practice 
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allows the improvement of the work processes 

and strict compliance with the EU standards, 

related to the specific milk quotas. The 

information system application on multiple 

occasions has facilitated the organizational, 

administrative, production and commercial 

processes, and also creates real prerequisites for 

exercising an easier and more organized access to 

a richer data set and information required for the 

management process. 
 

Through the implementation of the information 

system, the companies become more independent 

and self-operating; 

It is easier for companies to communicate with 

their counterparties, by maintaining separate 

batch databases for all of their suppliers, and also 

for their clients. 
 

Much of the functionality of the information 

system and its high economic significance and 

effectiveness can be explained with the high level 

of diversity of functionalities, which are included 

in the component structure of the computer 

program. The highest grade for the quality and the 

practical significance and availability of the 

software product is the long service life, the 

practical application and the constant updating of 

the specialized information database and the 

specific functional modules which the 

information system successfully operates with in 

the current highly competitive market conditions. 
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