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SUMMARY
Cereal production is one of the priorities of crop farming and this significantly affects the quality of life in rural areas. Therefore, it is vital to educate farmers and other rural residents on the topic of entrepreneurship, and to involve the youth in the business and rural development processes happening in Lithuania. The creation and deployment of modern information technology tools in virtual space will help make cereal crop cultivation on farms more effective, model and optimize technological processes for maximum economical gain, and comply with environmental regulations, as well as help prepare investment projects, etc.
This project is a case study for the creation of a virtual open access mathematical economic cereal growing model, which consisted of surveys to identify the need for a mathematical economic cereal growing model by interviewing crop growing farms, consulting, training, and educational authorities and institutions, an overview of development and implementation of parallel virtual tools worldwide, and an analysis of the feasibility of implementing virtual mathematical economic cereal growing model on a public website.
The virtual economic cereal growing model is expected to be implemented on an open access Nemunas Valley website and will be available for cereal growing farmers as well as consulting, training, and other institutions.
This information system has been implemented using the Visual Studio.NET 2008 program.
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INTRODUCTION
Crop farming is one of the priority sectors of agriculture in Lithuania. According to the data collecting in the Agricultural Census of Lithuania conducted in 2010, 199,913 farms were registered in Lithuania, of which 67.75% were crop production farms. Of that number, 6,704 were primarily field crop farms, 6,021 gardening farms, 1,468 perennial crop farms, 29,570 mixed crop farms, and 41,689 mixed crop and livestock farms. Recently, globalization has become more intense and the crop sector has been affected by many multilayer macro and micro economic factors, the monitoring, correct evaluation, and prediction of which is very complicated and requires significant resources. This requires an improved information environment and encouraging agricultural businesses to streamline their business plan using modern mathematical methods and tools. To compete successfully in the market economy, you must not only have good economic resources, but also know how to properly them use in production, which is not possible without proper expense and production cost account handling. Cost calculation is an important tool for a company's activities and frugal use of resources. Reducing the cost of production is the main source of increasing profits, an important prerequisite for saving. Consequently cost and profit are among the most relevant economic indicators.
In some countries, farmers have long used the most advanced information technology to solve the mentioned above problems. For example, Næsgaard MARK, ERP MegaAGRO, Accoda, Compuagro, AgroWin, and others. Many of them are wide ranging agribusiness companies or businesses that collect farm data to form systemic indicators and, in some cases, to predict them.
The Lithuanian Institute of Agrarian Economics presented a spreadsheet in January 2011 prepared using Microsoft Office Excel to model the cost of production. Cost is modelled in the spreadsheet using the averaged statistics of Lithuanian farm data, but it is not intended for use modelling using individual economic data. 
And accounting software has been designed for use in Lithuania to carry out indicator accounting for all farm business processes. Such programs are offered by UAB Debetas, UAB DB Topas, UAB Labbis, and UAB Būtenta. However, these programs are not designed to model the cost of production and profitability of a farm.
One of the main objectives of this project is to carry out preliminary trials to create a virtual decision-making support information system designed for:
· cereal farmers, to help them plan and organize their business more rationally, to model and predict farm economic indicators in a virtual environment (the Internet), using farm statistics and the accessible information sources of factor data required for modelling cereals costs.
· consultants, to help them assist in the search for economically efficient solutions using available statistical data reference sources online for modelling on the farm being consulted or others.
· training and research institutions, to help them conduct virtual cereal farm cost-effectiveness modelling.
The plan is to launch the virtual cereal cultivation economic model on the Nemunas Valley Association public-access website.
After preliminary trials a prototype was developed. 
MS.NET platform was used for the development of the information system.
The criteria for the selection of the MS Visual Studio .NET 2008 C# program were:
- the opportunity to work with the open source components: .NET Framework 3.5, MS Visual Studio.NET 2008, and SQL Server 2005 as well as the widely used Windows 7 and Windows XP operating systems
- using the C# programming language and tools transferring C++ language skills and knowledge to the .NET environment can be done effectively 
1. A STUDY OF THE NEED FOR A VIRTUAL ECONOMIC CEREAL PRODUCTION FARM MODEL
1.1. The Lithuanian grain sector in the context of global markets
According to the Eurostat database data for September, the EU-27 is expecting a 287.8 million ton yield of grain this year. Lithuania’s contribution to the overall EU granary is about 1.4%.
Preliminary data indicates that three EU countries, France, Germany and Great Britain grow almost half (47%) of the EU grain harvest: France around 70 million tons, Germany about 44 million tons, and in Great Britain about 21 million tons of grain. Our neighbour Poland awaits about 26 million tons of grain harvested, Italy about 19 ​​million tons, Spain about 17 million tons, Romania about 13 million tons, Hungary about 11 million tons, and Denmark over 9 million tons.
Wheat accounts for the largest share of the EU grain harvest, about 44.4% or 127.7 million tons. In Lithuania the wheat share is higher, more than 60%. About 19-20% of the total harvest of grain in the EU consists of corn, barley about 18%.
The average grain yield in the EU is about 4.97 tons/ha and is 30% higher than in Lithuania (3.47 tons/ha), grain yield is 5.62 tons/ha (30% higher than in Lithuania 3.93 LTL/tons) rapeseed 2.88 tons/ha (17% higher than in Lithuania 2.39 tons/ha).
This year, the world is expecting up to a 660 million ton wheat harvest, which is 5.2% less than last year. This is due to the expected lower wheat harvests in Russia, Ukraine, Kazakhstan, Turkey, as well as in the southern states of the European Union.
Every year, more than 110 million tons of wheat are grown in China. This Asian country is second following the EU-27 according to the amount of wheat grown. India produces around 90 million tons, the US about 60 million tons, Canada and Australia about 26-27 million tons of wheat each.
It is forecast that the EU will export about 22 million tons of grain during the 2012-2013 marketing year. Considering that Lithuania expects to export about 2 million tons of grain, Lithuania's contribution to the total grain exports would be about 9-10%.
Statistics Lithuania reports the area sown with grain crops has increased steadily since 2003. 
According to the data collecting in the Agricultural Census of Lithuania conducted in 2010, 199,913 farms were registered in Lithuania, of which 67.75% were crop production farms. Of that number, 6,704 were primarily field crop farms, 6,021 gardening farms, 1,468 perennial crop farms, 29,570 mixed crop farms, and 41,689 mixed crop and livestock farms. 
In Lithuania, small farmers’ opportunities for rational business analysis, development planning, and diversification invoking consultants is often very limited, and the availability and accessibility of services must be increased for farmers: the development and deployment of virtual mathematical models for solution support systems and other IT tools can run on the internet, because Lithuania has developed a broadband network infrastructure.
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Figure 1.1 Grain crop cultivation area in Lithuania 2001-2012 (* 2012 declared area)
After the accession to the European Union, Lithuanian farmers and agricultural companies and businesses modernized their farming techniques, and then grain crop yields began an upward trend.
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Figure 1.2 The 2001-2012 grain harvest in Lithuania 
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Figure 1.3 The 2001-2012 grain crop productivity in Lithuania 
The results of the analysis [1] indicate that grain purchase prices in the Lithuanian market are strongly correlated with grain purchase prices in neighbouring and other countries, such as Poland, Latvia, Estonia, Germany, France, Slovakia, and others. However, it's not always the countries with the most grain trading that have the greatest purchase price correlation. 
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Figure 1.4 The correlation grain purchase prices in Lithuania with grain purchase prices in neighbouring and other countries of the world from January 2009 to June 2011
For example, in Germany, to which Lithuania exports mainly wheat, purchase prices have a direct and strong impact on Lithuania’s purchase prices (the correlation coefficient is equal to 0.91). The strongest correlation of Lithuanian wheat purchase prices is with Bulgaria and Poland (0.96). According to the amount of wheat exported to Lithuania, Poland is sixth, and by imports second. Meanwhile, the purchase price of grain in Bulgaria, with which Lithuania grain trade is minimal, has a strong, though indirect, correlation. The global (OECD) consumer price index (r = 0.87) had the greatest impact on wheat purchase prices of any macroeconomic indicators in the short term (2009 01-2011 06), as well as the dietary wheat purchase price in the Canadian market (r = 0.83), and the world’s industrial manufacturers output price index (r = 0.81). However, the purchase prices of wheat in the Lithuanian market has a strong correlation with the Canadian wheat market that is indirect, because, as the foreign trade statistics demonstrate, Lithuania does not have any direct wheat trade with Canada. 
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Figure 1.5 The 2011-2015 wheat procurement quantity and price long-term forecast in the Lithuanian market
The wheat harvest and the purchase price are projected [1] to gradually increase until 2015, with characteristic Lithuanian market seasonality. Seasonal price fluctuations are a very sensitive period, which is often associated with considerable losses: if farmers and companies are not prepared for it technologically and financially, such as there is a rainy harvest time, but storage capacity is too small to take in the abundant harvest of grain and prepare it for storage and trade. In such cases they have to buy expensive drying, cleaning, and storage services. 
During the projected long-term period (until 2015), the purchase of wheat is expected to increase by 0.4%, while the European Commission predicts a 4.7% increase in the quantity of wheat procured. 
Based on the results of the study [1], the purchase price of wheat in 2015 should be 787 LTL/ t, i.e. 7.13% higher than in 2011. 
The Lithuanian rye market is forecast to show a steady supply-demand balance, so in the long term (2015) price should remain stable. Based on the study results [1] it can be predicted that the purchase price of rye in 2015 should be 624 LTL/t, and the amount procured 66,600.
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Figure 1.6 The 2011-2015 rye procurement quantity and price long-term forecast in the Lithuanian market
The study [1] found that, as in the wheat market, rye quantity and price dependence is very weak. Calculating the correlation coefficients in the long term, the wheat quantity procured and price correlate weakly to r = 0.126.
Examining barley purchase prices and macroeconomic indicator correlation between the indicators established [1] that the global consumer price index (r = 0.82) and the world’s industrial producer price index (r = 0.78) have the greatest impact. Dietary wheat purchase prices in Poland (r = 0.46), the quantity of barley exports (r = 0.42), and dietary wheat purchase prices in France, Hungary, Canada, the US, and Germany (respectively: r = 0.38, r = 0, 37, p = 0.36, r = 0.35 and r = 0.34) have a strong influence.
The microeconomic indicators with the strongest influence on the purchase price of barley in Lithuania are competing product purchase prices such as rye and wheat, respectively r = 0.99 and r = 0.93, and population (r = 0.91). Meanwhile, competing product purchase prices, barley, oat, and rye prices (r = 0.99, r = 0.92, r = 0.77), and barley reserves in Lithuania (r = 0.66), gross capital formation (r = 0.53), rye flour bread average retail price (r = 0.45), and the average monthly salary in Lithuania (r = 0.45) are the most significant indicators of the quantity of barley and microeconomic indicators influencing it.
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Figure 1.7 Barley purchase prices in Lithuania and microeconomic correlation factors determining them
The 01/2009 –06/2011 period 
Barley purchase prices and the long-term and short-term quantity forecasts presented in Figure 1.8. 
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Figure 1.8 The 2011-2015 barley procurement quantity and price long-term forecast in the Lithuanian market
1.2. Opinions of farmers, agricultural companies, and firms about the virtual crop cultivation model research
A survey questionnaire was prepared for the research (Appendix 1) and sent to 2,148 farmers, agricultural companies, and business leaders via e-mail.
The questionnaire was also posted in a virtual environment at http://apklausa.lt/f/poreikio-galimybiu-studijai-virtualiam-javu-auginimo-ekonominiam-modeliui-su dt6tgm6/answers/new .fullpage
Respondents were informed and invited to participate in the survey through an informational notice (the survey invitation, Appendix 2).
Below the questionnaire results are submitted.
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1.3. A review of analogous virtual tool creation and implementation in other countries
A Danish company has developed a web platform program, Næsgaard MARK, characterized by continually expanding new modules. The program is convenient for presenting data from any location, using online communication, and is accessible to consultants and farm accounting personnel. The program is universal and can be used for crop farming and animal husbandry, business process planning, accounting, monitoring, record accumulation and storage, reports and results for economic analysis, modelling, and decision-making.
Quite a few IT companies in Germany have developed a series of computer programs for both general purpose and specialized:
·  DSP, designed for management of agricultural businesses’ agricultural landed property, crop farming, animal husbandry, financial accounting, inventory, payroll, etc. data storage and economic analysis
·  Agraris online platform to collect data and make decisions regarding farm activities about plants, varieties, herbicides, fertilizers, and other measures
·  HARVEST, designed for management of harvesting processes: combine harvesting rates, grain transportation, payroll calculations
·  AGROSTAR, designed for management of agricultural businesses’ accounting processes: invoicing, inventory, price calculations, performance analysis, fertilizer balances, taxes, banking, and other operations
However, in other countries IT companies offer agricultural businesses various computer programs, for example in Spain:
·  ERP MegaAGRO, designed for the centralized management of one or more business processes at large agricultural businesses to flexibly configure things according to their specific business situation, store, analyse data, and make decisions
· Accoda, designed for promotion of the use of innovative IT tools and solutions for business organizations, web platforms, planning and organization of the business environment, optimizing and managing demand generation and sales capabilities
· AGROPLANETA, designed for agricultural business process management and business performance expertise storage, analysis, and solutions support; also, this program offers opportunities for purchase/sale and financial transactions online.
· Compuagro, put in use by Chilean agricultural businesses: It is designed for monitoring agricultural business processes according to their manufacturing-marketing chain, based on demand-supply flow analysis and balancing and optimizing, using new technologies and innovative solutions for all levels in the chain.
1.4.  A study of the information environment required to create virtual economic cereal cultivation model
During the study electronic Lithuanian scientific and applied research data sources were analysed, which provided information about the dairy sector. Below are links to the relevant bodies and institutions websites:
http://www.lmaleidykla.lt/zemesukiomokslai/
http://www.asu.lt/erd/lt/31383
http://www.vic.lt/?mid=151
http://www.vic.lt/?mid=246
http://www.vic.lt/?mid=338
http://www.vic.lt/?mid=343
http://www.vic.lt/?mid=345
http://www.vic.lt/?mid=347
http://www.vic.lt/?mid=352
http://www.vic.lt/?mid=379
http://www.vic.lt/?mid=385
http://www.vic.lt/?mid=457
http://www.laei.lt/?mt=leidiniai
http://www.laei.lt/?mt=informacinės_db
http://www.lgi.lt/
http://www.lzukt.lt/
2. CROP FARMING COST AND PROFIT ANALYSIS OF A FARM
Crop Farms can apply the classical methods for calculating the cost of production. The cost of production is closely linked to the company's entire economic and financial activities and conditional on its basic indicators: production technologies, job resources, use of assets, provision of material resources, profit and profitability, financial position, and other economic indicators. Reducing the cost of production is the main source of economic profit improvement and it is an objective necessity for economic development.
Cost calculation is in a sense the company/farm's trade secret. As a result, companies, especially start-ups, face a number of practical problems when calculating costs.
Given the nature of making business decisions, a number of different production costs are calculated that have an independent function:
1. Cost of Production: describes the production costs of the company: 
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The production cost shows how much expense the company needs to incur to produce one or another product, and also product cost changes throughout production by changing one material to another or changing the raw materials processing technology. The cost indicator is the most difficult to reduce because its reduction reserve is the most limited. Production quality cannot be reduced because that leads to production problems. 
2. The full cost: this is the cost that includes all costs for the output, as well as general (GE) and administrative expenses (AE):
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 3. Commercial cost: the full cost plus sales expenses (SE), i.e.: 
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Given the features of ongoing sales activity, costs of sales can be included in the cost of goods sold by the direct method. This is the final cost indicator used in pricing. 
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Figure 2.1 Cost indicators
Before calculating the output costs, in particular, one must be aware of what costs there are and how much they are attributed to one or another output cost indicator. This information's reliability and objectivity depends on precise costs incurred attributable to output cost. Direct and indirect costs netting in calculating objects is directly interrelated to the problem of the entire calculation system's validity, economic role, accuracy, and efficiency.
Based on the recommendations for agricultural companies and other companies engaged in the agriculture business, for the management (internal) of accounting, variables, constants, and direct and indirect costs in the crop sector can be divided according to Table 2.1.
Table 2.1 
Variable, fixed, direct and indirect cost types at an agricultural company
	Types of expenditure in relation to the volume of business
	Types of expenses by offsetting the cost

	Dairy farming variable costs:
	Direct
	Indirect

	Feed
	+
	

	Bedding
	+
	

	Medicinal products
	+
	

	Veterinary services
	+
	

	Work payment and social and health insurance contributions (GE)
	+
	

	 Hired agricultural services (GE)
	+
	

	Water (GE)
	+
	+

	Other variable expenses (GE)
	+
	

	Variable costs of the farm's own technical equipment and its use:
	
	

	Fuel (diesel, natural gas, gasoline) (GE)
	+
	+

	Oil (GE)
	
	+

	Repair costs (GE)
	
	+

	Electricity (GE)
	+
	+

	Work payment and social and health insurance contributions (GE)
	
	+

	Production building deterioration (GE)
	+
	+

	Production building repairs (GE)
	+
	+

	Instillation deterioration (GE)
	+
	+

	Production building and equipment rental (GE)
	+
	+

	Production building and equipment insurance (GE)
	+
	+

	Fixed company costs
	
	

	Land and land rent taxes (GE)
	
	+

	Other taxes (GE)
	
	+

	Administrative building and equipment rental (AE)
	
	+

	Administrative work payment and social and health insurance contributions (AE)
	
	+

	Business trip expenses (AE)
	
	+

	Automobile expenses (AE)
	
	+

	Administrative building and equipment deterioration and repair (AE)
	
	+

	Acquisition of accounting forms (AE)
	
	+

	Stationary (AE)
	
	+

	Mail and telephone expenses (AE)
	
	+

	Interest (GE)
	
	+

	General purpose property insurance (GE)
	
	+

	Advertising expenses (SE)
	
	+

	Representation expenses (SE)
	
	+

	Other fixed company costs (GE)
	
	+


Note: The “Types of expenditure in relation to the volume of business” column notes the following expenses:
GE – General, AE – Administrative, SE – Sales.
Depreciation costs of equipment and machinery and buildings used in production are included in farm industrial purpose operating assets depreciation expenses, and are calculated according to the selected depreciation calculation methods. The asset depreciation costs mentioned, which are calculated using the straight-line method, are classified as fixed farm costs. In this method, depreciation (DEP) is calculated according to this formula:
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· Here BV is the equipment (building) acquisition price (value), LTL; 
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- the equipment (building) residual price (value), LTL; N is the number of years of the equipment's (building) use.
In order to determine the actual complete production costs, all of the farm's fixed costs should be allocated to individual cost accounting objects. Milk yield is the basis for the breakdown of expenditures in the information system being developed.
As already mentioned above, the calculation of cost indicators has a significant impact on profit calculation, which is obvious from the formula for the calculation of gross profit:
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- where 
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 cereal sales volumes for the j period, t; 
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cereal (purchasing) price of the j period, 
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 cost of commercial milk for j period, LTL/t.
Thus, reduction of the cost of production is the main source of increase profit. Clearly cost indicator modelling has a direct impact on gross profit modelling.
3. FEASIBILITY RESEARCH FOR THE CREATION OF A VIRTUAL ECONOMIC CEREAL CULTIVATION MODEL
3.1. Project section
3.1.1. Concept



Figure 3.1 The concept of a virtual economic cereal cultivation model
The cereal cultivation economic model created is virtual, so users can access it on the internet (Figure 3.1).
Compiled user data is sent to the server in the virtual model and DB, from which the XML report is formed.
3.1.2. Hardware subsystem diagram
The hardware subsystem diagram is in Figure 3.2.
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Figure 3.2 Principal hardware subsystem diagram
3.2.  Information subsystem project
3.2.1.  Use case diagrams
Two participants are involved in the virtual model being created: the user and the IS Administrator. The interaction between the participants is presented using the UML Use Case diagrams method. Figure 3.3 shows the administrator operational diagram.
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3.3 Figure Administrator Use Case Diagram
Figure 3.3 shows the user operational diagram.
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Figure 3.4 User Use Case Diagram 
3.2.2. Class diagram
A diagram of the virtual model classes created by the user is presented in Figure 3.5. The class diagram of the relationships between the virtual model user classes. User: the user data and login/logout methods class. Year: the modelling date of the farm indicators class. Farm_Indicators: the main farm indicator modelling class, which describes the system's object, including all of the profit and cost indicators for modelling the necessary data and the cost modelling results. 
The attributes of the Farm_Indicators class are calculated from other classes: Crops (crop listing, crop area, yield forecasting, purchase price), Cult_D_Exp (cultures' direct costs), O_Exp (other expenses), and Mach (agricultural machinery).
Cult_Id: culture identification code from Crops object crop listing.
C_Income_Pes, C_Income_Tik, C_Income_Opt: income from culture production sold (cultures are outlined by Cult_Id). These attributes are calculated using the Crop class attributes.
Id_Tech_Nusid: the culture’s tillage equipment depreciation, outlined by Cult_Id, calculated from Technika object attributes.
Tr_Tech_Nusid: the culture’s fertilizing equipment depreciation, outlined by Cult_Id, calculated from Technika object attributes.
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                    Figure 3.5 Diagram of classes in the virtual model created
Tr_Kom_Nusid: the culture's tractor, combine, and other machinery depreciation, outlined by Cult_Id, calculated from Technika object attributes.
S_Tech_Nusid: the culture's sowing equipment depreciation, outlined by Cult_Id, calculated from Technika object attributes.
Seeds: the culture's total expenses for seeds, outlined by Cult_Id, calculated from Cult_D_Exp object attributes.
Fertilizer: the culture’s total expenses for fertilizer, outlined by Cult_Id, calculated from Cult_D_Exp object attributes.
Plant_Protection: the culture’s total expenses for plant protection products, outlined by Cult_Id, calculated from Cult_D_Exp object attributes.
Sales_Exp: the culture's total sales expenses, outlined by Cult_Id, calculated from O_Exp object attributes.
Gen_Exp: the culture’s total general expenses, outlined by Cult_Id, calculated from O_Exp object attributes.
Adm_Exp: the culture’s total administrative expenses, outlined by Cult_Id, calculated from O_Exp object attributes.
The Crops, Cult_D_Exp, O_Exp and Technika class methods are used in the Farm_Indicator class manufacturing (GSav_Pes, GSav_Tik, GSav_Opt), capacity (PSav_Pes, PSav_Tik, PSav_Opt), and commercial (KSav_Pes, KSav_Tik, KSav_Opt) cost attribute calculation. And the Farm_Indicator class attributes are calculated according to the Profit class attributes, which are outlined by Sk_O_Id.
The T_Isl_Sar (list of direct expenses), Kt_Isl_Sar (list of other expenses), Tech_Sar (list of agricultural machinery), Kult_Sar (list of cultures) administrator classes are made up of their respective expenses and machinery list attributes and their management methods. The administrator classes interact with the farmer classes, i.e., the farmer class attributes can create administrator class attributes. 
Comments:
(1) The pessimistic production culture cost estimate calculation: 
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(2) The pessimistic capacity cost estimate calculation: 
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(3) The pessimistic commercial cost estimate calculation: 
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(4) The pessimistic culture income calculation: 
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Similarly, GSav_Tik, GSav_Opt, PSav_Tik, PSav_Opt, KSav_Tik, KSav_opt, K_Paj_Tik, and K_Paj_Opt are calculated; calculation formulas are divided from the relevant version's projected yield.
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Figure 3.6 Database ER diagram
3.3. Database realization
Figure 3.7 contains the realized database.
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Figure 3.7 The realized database
4. THE REALIZATION OF THE VIRTUAL ECONOMIC CEREAL CULTIVATION MODEL
4.1. Graphical user interface realization and experiment results
The homepage of the virtual economic cereal cultivation model website is presented in Figure 4.1: after entering the login data users or administrators access the model control panel. Click the link on the homepage website: Registration, access to the registration window (Fig. 4.2).
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Figure 4.1 The homepage of the model created
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Figure 4.2 User registration window
A notification appears on the registration page after entering the correct data, i.e., after successful registration (Figure 4.3).
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Figure 4.3 A notification of successful registration
The administrator connects to the administrator control panel model (Figure 4.4) after entering his login on the site’s main login window (Fig. 4.1).
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Figure 4.4 The administrator's virtual economic cereal cultivation model control panel
The following administration options are available to the administrator on the model control panel created: user administration (Fig. 4.5), cultures (4.6), agricultural machinery (Figures 4.7-4.11), seeds (Figure 4.12), fertilizers (Figure 4.13), plant protection products (Figure 4.14) and other costs (Figure 4.15), and administration. 
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Figure 4.5 The website’s user administration window (Administrator Use Case )
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Figure 4.6 Culture listing window (Administrator Use Case )
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Figure 4.7 Administered agricultural equipment selection window
(Administrator Use Case )
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Figure 4.8 Land tillage machinery administration window 
(Administrator Use Case )
[image: image52.png]DEMO VERSIJA

Atgal Atsijungti

SEJIMO TECHNIKOS ADMINISTRAVIMAS

Pagaminimo

Modelis
metai

Platintojas

[2010 v

[ o]

Marké Modelis Pag. metai Kaina, Lt. _Platintojas
Trinti | Redaguoti Séjamoji S0 12000.00 |UAB 'Litagra”
Trinti | Redaguoti Séjamoji S1 21000.00 |UAB 'Gerbivis”
Trinti | Redaguoti | VAZ-2 |GR2 180000.00| UAB "Litagra”
Trinti | Redaguoti | FFFF-6 | 784 5600.00 |UAB'Gerbivis”
Trinti | Redaguoti Séjamoji S10 18050.00 | UAB 'Gerbiivis"

AN W R AR T YN (RS

'\




Figure 4.9 Sowing machinery administration window 
(Administrator Use Case )
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Figure 4.10 Fertilizing machinery administration window
(Administrator Use Case )
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Figure 4.11 Tractor, combine, and other administration window
(Administrator Use Case )
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Figure 4.12 Seed administration window
 (Administrator Use Case )
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Figure 4.13 Fertilizer administration window 
(Administrator Use Case )
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Figure 4.14 Plant protection product administration window
 (Administrator Use Case )
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Figure 4.15 Other expense administration window 
(Administrator Use Case )
Modelling their agricultural economic indicators, users have access to the administrator summaries of crops, agricultural machinery, seeds, feed, plant protection products, and other expense data. 
The following are the virtual economic cereal cultivation model's user features. 
The user is logged in to the model, first at the setting of the modelling date window (Figure 4.16). In this window, the user can select a prior modelling version date or create a new model. 
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Figure 4.16 Setting the modelling date window (User Use Case)
Selecting the new model development function, the user opens the agricultural crop structure harvest forecast options & sales parameters input window (Figure 4.17).
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Figure 4.17 Crop structure & harvest forecast data input window (User Use Case)
In the following stages farm modelling costs are formulated. A separate culturing cost is modelled in each stage of modelling. Figure 4.18 shows the depreciation deductions for agricultural tillage machinery modelling. The tillage machinery list made by the administrator can be used to select machinery (Figure 4.19).
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Figure 4.18 Cultivation machinery data entry window (User Use Case)
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Figure 4.19 The tillage machinery list made by the administrator 
(User Use Case)
In the same way, in the virtual economic cereal cultivation model the user has created he can simulate other expenses, too, modelling them by selecting the appropriate expenditure model spreadsheet from the control panel (Figure 4.20). 
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Figure 4.20 User model control panel (User Use Case)
The spreadsheets created in Figures 4.21-4:33.
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Figure 4.21 Sowing machinery data entry window (User Use Case)
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Figure 4.22 The agricultural sowing machinery list made by the administrator 
(User Use Case)
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Figure 4.23 Fertilization machinery data entry window (User Use Case)
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Figure 4.24 The agricultural fertilization machinery list made by the administrator 
(User Use Case)
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Figure 4.25 Tractor, combine, and other agricultural machinery data entry window
 (User Use Case)
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Figure 4.26 The tractor, combine, and other agricultural machinery list made by the administrator 
(User Use Case)
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Figure 4.27 Seed  data entry window (User Use Case)
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Figure 4.28 The seed list made by the administrator 
(User Use Case)
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Figure 4.29 Fertilizer data entry window (User Use Case)
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Figure 4.30 The fertilizer list made by the administrator (User Use Case)
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Figure 4.31 Plant protection product data entry window (User Use Case)
[image: image75.png]DEMO VERSIJA

AUGALY APSAUGOS PRIEMONIY SARASAS

Vasariniai kvieGiai +

Pavadinimas | Gamintojas |Kaina, Lt/kg | Seiga, kg/ha





Figure 4.32 The plant protection product list made by the administrator (User Use Case)
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Figure 4.33 General, administrative, and commercial expense entry window (User Use Case)
Analyse logged user data and results can be carried out in the virtual economic cereal cultivation model created by the user (Figure 4.34):
· benefit-cost ratio analysis 
· expenses, revenue, and profit analysis
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Figure 4.34 Modelling results analysis method selection window (User Use Case)
Figures 4.35-4.36 present the relevant analysis method windows 
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Figure 4.35 The website’s window for analysing expenses,  
revenue, and profit (User Use Case)
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Figure 4.36 The website’s window for benefit-cost ratio analysis (User Use Case)
Conclusions
1. The grain farm operations and requirements analysis completed shows that cost calculation is an important measure for the company's operations and wise use of resources. Reducing the cost of production is the main source of increasing profits, an important prerequisite for saving. Consequently cost and profit are among the most relevant economic indicators. In order to profitably manage the farm, farmers must be able to choose the correct farm expenditure management method and direction. Profit and cost indicator modelling and IT tools can be used to select the optimal farm expenditure management method and direction.
2. The ability to create a virtual economic cereal cultivation model using modern programming tools.
3. The database project has been designed and implemented as well as the tables contained therein and the relationships between them. 
4. Graphical user and administrator interface projects were designed, where all the components, user window plans, and designs for each function are presented in detail. 
5. These functions were realized in the experimental part:
5.1.  The new virtual economic cereal cultivation model user registration
5.2.  The administrator and user data storage database
The administrator graphical user interface, where he can:
5.3.  Perform user registration and log data management
5.4.  Develop and administer the grain and oilseed list
5.5.  Get user modelling results: cost and profit indicators
5.6.  Develop and administer agricultural machinery (tillage, sowing, fertilization, tractors, combines, and other equipment) group lists and data
5.7.  Develop and administer seeds, fertilizers, plant protection products, and other expenditure lists
The user graphical user interface, where:
5.8. He can enter the crop structure, harvest forecast, purchase prices of agricultural machinery, fertilizers, seeds, plant protection products and other expenditure data. He can use the relevant data lists made by the administrator for data input. 
5.9. Machinery depreciation, fertilizers, seeds, plant protection measures and expenditure, revenues for marketed production, general expenditure, profit, and cost indicators were calculated according to the user’s data summaries.
5.10. Editing/removing the input data to model profit and cost indicators.
5.11. Editing/removing the input data to model profit and cost indicators.
5.12. A benefit-cost ratio analysis was completed. An analysis is underway filtering the data according to crop and modelling date. The “weighted” influence of expenditure cost is presented in a pie chart.
5.13. Analyses of profit were conducted by farming year, filtering for profit, revenue, and expense indicators. 
6. The experiments were carried out show that the information system created by the user he can not only model crop farm cost and profit indicators, but also carry out a detailed analysis of the data, to help the farmer to calculate his farm production costs and choose the most economical expenditure management solutions.
7. The virtual economic cereal cultivation model on the Nemunas Valley Association  website at http://pr.slenis-nemunas.lt/javu_modelis.
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1. Do you use specialized computer programs to model farming profitability indicators?


Yes


No





Do you use virtual tools to model dairy farming profitability?





Yes


No


No response





3.1.to carry out analysis and modelling of cost of production, profit, profitability, liquidity, or other indicators considering the actual production and predictive market prices?





Yes


No


No response





3.2.	to calculate and model individual indicators, e.g. cow breeds and the number, output, feed (selecting components in rations), salary, long-term and short-term financial obligations, technical (price, performance) and other influencing farm profitability, payback period, etc.?





Yes


No





3.3.to predict farm economic indicators (output, profits, and the like)?





Yes


No


No response





3.4.to model production business options in choosing the crop structure and to calculate and forecast production and economic indicators for each version individually?





Yes


No





3.5. to perform other functions (specify ones you believe are important)


It would be good if all these calculations and forecasts would be related to concrete farm conditions: farm geography, land efficient, and various other conditions. 


To forecast grain prices in internal markets for a period of a few weeks. 





4. Would you require a virtual economic cereal farm model (answers to questions and searchable solutions to problems, offering your own possible solutions, and so on)?


Yes


No





6.What other issues do you think are important for the development of the virtual mathematical models and information systems for this purpose?


So that it would be possible to monitor exchange developments related to agriculture.


More specific advice on what to do, how to solve a problem, for instance, in case of seed illnesses, what to read to avoid expensive consultants. 
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