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Abstract 

Technical and economic planning control and effective organization of management processes in current situations are 

particularly significant. This is essential to automate orders and handle them effectively. Hence, the solution of tasks 

associated with planning, accounting, and distribution of orders is of great practical significance. The financial 

information system that operates at the enterprise does not allow sufficient automation of the enterprise's work and 

divisions. Analysis of the information system has revealed that automation of document flow and information flows of 

employees of the "planning and economic Department" is inadequate. 

Consequently, research objects are the business process - "Technical and economic planning" and the task 

"Distribution of orders by teams." The subsystem «Technical and economic planning» was produced, indicating the 

subsystem's tasks and the functions of the tasks. A connection diagram was composed of the tasks of this subsystem 

with the tasks of other subsystems. The task «Distribution of orders by teams» was expanded and implemented as a 

software product in the 1C programming environment. The chief issues of ensuring the information security of 

enterprises and the direction of forming a system of protection of information resources, particularly of limited access 

resources, are considered. The effectiveness of the implementation of the task “Distribution of orders by teams” were 

assessed: the annual economic effect of the implementation amounted to 2237, 03 rub.; the cost of developing a 

software product – 25715,40 rub.; discounted payback period is 11 months. 

Keywords: information system, business processes, design, technical and economic planning, reengineering of 
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1. Introduction 

Organizations currently produce and accumulate vast amounts of data, such as orders. They, in turn, need fast 

processing and high-quality storage. For this purpose, enterprises use standard information systems aimed at solving 

problems of automation of accounting and enterprise management. But increasingly, standard information systems 

need to be refined and improved (Falko & Berzin, 2012). 

To date, the problem of implementing and improving the software product "1C: Enterprise 8.2"is relevant for the 

company. 

The purpose of the study is to achieve economic and managerial efficiency in the construction industry with the use of 

modern information technologies. The problem-oriented approach to the implementation of information systems 

allows us to present the company's activities as a set of business processes (Ivanov & Zyablov, 2013). This approach 

ensures information integrity. This allows you to increase the speed of transmitting operational information, maintain a 

high level of data reliability, improve the quality of data processing and optimize the effectiveness of decisions 

(Radchenko, 2013). 

2. Methods 

Business process reengineering is a radical redesign of business processes of enterprises to achieve sharp, spasmodic 

improvements in the main indicators of their activity: cost, quality, services and pace. It is aimed at ensuring that not 

only every link in the business is productive, but also that the entire system of their interaction strives to obtain the 

maximum effect of animation. 
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The reengineering process can be divided into stages: 

1. The desired image of the company is formed, which occurs as part of the development of the strategy of the company, 

its main guidelines and ways to achieve them. Of particular importance in a number of strategic goals is customer 

orientation. 

2. A model of the real or existing business of the company is created. This stage is called retrospective, or reverses, 

reengineering. Here, the system of actions and works is recreated, with the help of which the company realizes its 

existing goals. A detailed description and documentation of the main operations of the company is made, their 

effectiveness is evaluated. To create a model of an existing business, the results of the analysis of the organizational 

environment and controlling data are used. The processes in need of fundamental restructuring are determined. 

3. A new business model is being developed. There is a redesign of the current business - direct reengineering of 

business processes. 

In the process of reengineering, the following business processes are identified: 

Preparation for production, The main production, Logistics, Finance, Accounting, Transport support, Repair support, 

Staffing, Social security, Provision of core business, Information support, Management (management). 

Based on business processes, an analysis of the structural divisions of the enterprise information system is made. List 

of enterprise subsystems: Subsystem «Technical and economic planning»; The subsystem «Main production»; The 

subsystem «Logistics»; Subsystem «Accounting»; Subsystem «Finance»; Subsystem «Transport support»; Subsystem 

«Repair support»; Subsystem «Provision of labor resources»; Subsystem «Provision of core business». 

An economic information system is a system whose functioning over time consists in collecting, storing, processing 

and disseminating information about the activities of an economic object in the real world. The widespread use of 

technical means of processing and transmitting data in all spheres of the life of society leads to the fact that minor 

malfunctions in the work of the built-up technological chain often become the main cause of large information losses 

for the enterprise (Lisin, & Faizullin, 2013). 

Tasks to be automated: 

1. Subsystem «Production Preparation»: 

1.1. Subsystem «Technical and Economic Planning»: 

1.1.1 Drawing up a schedule of construction and repair work; 

1.1.2 Distribution of orders by teams; 

1.1.3 Formation of the composition and scope of preparatory work; 

1.1.4 Formation of a schedule for the preparation of production; 

1.1.5 Control, regulation of production preparation; 

2. The subsystem «Main production»: 

2.1.1 Calculation of capacity utilization; 

2.1.3 Calculation of the actual fund of working time; 

2.1.4 Formation of production tasks (orders); 

2.1.6 Control of marriage, accidents, organizational downtime; 

2.1.8 Assessment of the quality of reservoir studies. 

5. Subsystem «Finance»: 

5.1.2 Budgeting. Estimation of income and expenses; 

5.1.3 Analysis of the implementation of plans for parties and detachments; 

5.1.5 Forecasting economic activity; 

5.1.6 Control over the timely receipt of funds; 

6. Subsystem «Transport support»: 

6.1.2. Repair planning; 

6.1.3. Formation of applications for the purchase of spare parts; 
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6.1.4. Planning transport updates; 

6.1.5. Control of actual transportation; 

6.1.6. Control processing of waybills. 

7. Repair support: 

7.1.1. Calculation of the cost of repair and maintenance of the site; 

7.1.2. Calculation of the need for materials; 

7.1.3. Formation of applications for the supply of equipment; 

7.1.5. Formation of orders for maintenance and repair; 

7.1.6. Analysis of the work performed; 

7.1.7. Control of the movement of equipment, machinery, materials; 

7.1.8. Monitoring the preparation of the site for operation; 

9. Provision of core business: 

9.1.1. Ensuring the safety and security of life of the enterprise; 

9.1.2. Monitoring the availability of personal protective equipment; 

9.1.3. Carrying out measures to prevent industrial accidents; 

9.1.4. Legal support, compliance with legal regulations. 

The subsystem of technical and economic planning receives information about orders for construction and repair work. 

These orders are recorded and entered in the table «Orders» (Barsukov, 1997). 

Construction work on the road is carried out by the team, which is the main production unit of road construction 

enterprises. The team can perform all construction work or specialize in certain types of construction and repair work. 

Depending on the type of work, the teams are divided into procurement, perforating, assembly, technological design 

teams, etc. The team has mobile roadside installations, a cable lift, geodetic and ground equipment, and other means 

necessary for carrying out the work (Grigorevaet al., 2015). 

Orders are accepted by telephone. The dispatcher accepting the order must accurately enter the data on the order (road 

number, type of work, date of acceptance of the order, date of completion of the order). After that, he finds in the 

directory the numbers of the brigades that perform these types of work, clarifies the payroll of the team, and by the type 

of work he finds the cost of this order. After all that has been done, the dispatcher fills out an act-outfit for work. The 

dispatcher must confirm it within 2 hours after accepting the order (Gareeva, 2016) 

The results of the task: Distribution of orders by teams; Accounting for the list of teams; Accounting for the value of 

the order; Elimination of errors in the distribution of the order; Accounting for the performance of work. To develop 

the task, the configuration capabilities of 1C: Enterprise 8.2 was used. The algorithm for solving the problem is shown 

in Figure 1. 

Filling teams

Program start

Filling 
employees

Filling in the 
type of work

Filling orders

Program exit

 

Figure 1. Algorithm for implementing a software product 
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Software development costs are presented in Table 1. 

 

Table 1. Estimated cost of software development 

Naming of expenditures Before implementation After implementation Amount of savings 

1.Naming of expenditures    

labor costs 900,00 30,00 870,00 

accountant 1875,00 225,00 1650,00 

economist 721,50 66,30 655,20 

2. social security contributions    

3. depreciation of fixed assets    

software 37,81 2,10 35,71 

building 14,38 0,80 13,58 

office equipment 32,93 2,74 30,19 

4. other    

communication services 26,67 26,67 0,00 

electric power 21,80 2,33 19,47 

paper 3,90 1,82 2,08 

total cost of solving a business 

problem 

3633,99 357,76 3276,23 

 

Table 2 presents data on the costs of solving a business problem without using software. 

 

Table 2. Estimated cost of solving a business problem without using software  

Naming of expenditures consumption rate / laboriousness unit price / the cost of 

normo hours 

amount 

1.labor costs     

accountant 15 person / hour 60 900 

economist 25 person / hour 75 1875 

2. social security contributions    721,5 

3. depreciation of fixed assets     

software 0,0016  23000 37,81 

building    14,38 

office equipment 0,00110   32,93 

other     

communication services 2 day 13,33 26,67 

electric power 10,9 Kv/h 2 21,8 

paper 0,03 pack 130 3,9 

Total cost of solving a business problem    3633,99 

 

Table 3 presents the data on the costs of solving a business problem using software. 
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Table 3. Estimated cost of solving a business problem using software 

Naming of expenditures consumption rate / laboriousness unit price / the cost of 

normo hours 

amount 

1.labor costs     

accountant 0,5 person / hour 60 30,00 

economist 3 person / hour 75 225,00 

2. social security contributions    66,30 

3. depreciation of fixed assets     

software 0,00009  23000 2,10 

building    0,60 

office equipment 0,00009  30050 2,74 

other     

communication services 2 day 13,33 26,67 

electric power 1,165 Kv/h 2 2,33 

paper 0,014 pack 130 1,82 

Total cost of solving a business problem    357,56 

 

Table 4 shows the amount of cost savings after the implementation of software. 

 

Table 4. Savings after the implementation of software 

Naming of expenditures Before implementation After implementation Amount of savings 

1.labor costs    

accountant 900 30 870 

economist 1875 225 1650 

2. social security contributions 721,50 66,30 655,20 

3. depreciation of fixed assets    

software 37,81 2,10 35,71 

building 14,38 0,60 13,78 

office equipment 32,93 2,74 30,19 

other    

communication services 26,67 26,67 0,00 

electric power 21,80 2,33 19,47 

paper 3,9 1,82 2,08 

Total cost of solving a business problem 3633,99 357,56 3276,43 

 

Evaluation of the effectiveness of the implementation of the task implies the effectiveness of the automated 

transformation of economic information - the appropriateness of the use of computer technology in the formation, 

transmission and processing of information used. The stages of work on developing software for solving a business 

problem were identified. A cost estimate for the development of software for solving a business problem has also been 

compiled. 

The cost of creating (purchasing) software is determined by the following costing items: material costs; labor costs; 

depreciation of fixed assets; other costs (communication services, electricity, etc.). 
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Evaluation of the effectiveness of the implementation of the task implies the effectiveness of the automated 

transformation of financial information - the appropriateness of the use of computer technology in the formation, 

transmission and processing of information used (Kim et al., 2019 & Dale et al., 2019). 

We will calculate the economic efficiency of software development for solving a business problem on the basis of the 

«Cash Flow» method using the different approach. 

To assess economic efficiency, we determined the net cash flow for 1 year, minus the cost of one-time investments and 

taking into account alternative missed opportunities. To assess the missed opportunities, we will take the Central Bank 

of the Russian Federation refinancing rate (12%) as the comparison (discount) rate (Sapfirova et al., 2019). 

3. Results and Discussion 

The calculation of the economic efficiency of software development for solving a business problem was made on the 

basis of the «Cash Flow» method using the different approach. 

To assess economic efficiency, net cash flow for 1 year was determined minus the cost of one-time investments and 

taking into account alternative missed opportunities. To assess missed opportunities, the Central Bank of the Russian 

Federation refinancing rate (12%) was adopted as the comparison (discount) rate. 

The basic indicators characterizing the economic efficiency and effect of this project are calculated: the net present 

value of the project; internal rate of return for a project; return on investment index; payback period of investments 

(simple and discounted). 

The effectiveness of the implementation of the task «Distribution of orders by teams» was assessed: the annual 

economic effect of the implementation is 2237.03 rub.; the cost of developing a software product - 25715,40 rub.; 

discounted payback period is 11 months. 

The managerial effect is achieved due to the fact that the time for receiving and distributing orders, as well as receiving 

operational information from them, is significantly reduced, and the quality of processing information and documents 

is improved. The economic effect is achieved by reducing the time for processing information on orders and the 

distribution of teams. For the free time, the person performing this task can be assigned other tasks. 

4. Summary 

Any enterprise is considered as a system of interacting processes. In the process of reengineering, the following 

business processes were identified: production preparation, main production, logistics, finance, accounting, 

transportation, repair support, staffing, social security, core business support, information support, management 

(management). 

Based on business processes, an analysis of the structural divisions of the enterprise information system is made. 

List of enterprise subsystems: technical and economic planning; primary production; material and technical support; 

Accounting; finance; transport support; repair support; provision of labor resources; provision of core business. 

The paper presents an estimate of the costs of developing software for solving a business problem. The cost of creating 

(purchasing) software is determined by the following costing items: material costs; labor costs; depreciation of fixed 

assets; other costs (communication services, electricity, etc.). 

Evaluation of the effectiveness of the implementation of the task implies the effectiveness of the automated 

transformation of economic information - the appropriateness of the use of computer technology in the formation, 

transmission and processing of information used. 

The calculation of the economic efficiency of software development for solving a business problem was made on the 

basis of the «Cash Flow» method using the difference approach. 

To assess economic efficiency, net cash flow for 1 year was determined minus the cost of one-time investments and 

taking into account alternative missed opportunities. To assess missed opportunities, the Central Bank of the Russian 

Federation refinancing rate (12%) was adopted as a comparison (discount) rate. 

5. Conclusions 

Based on the survey, the most acceptable system was 1C: Accounting for the studied enterprise in the construction 

industry. This system is also valid for most medium-sized Russian enterprises. 

For all business processes, business tasks were allocated. All tasks of business processes are interconnected on a 

timeline and on object flows. In order to show this connection, organizational - logical schemes were built. 
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The process-task technology for managing business processes is based on a product model for organizing business 

processes. The main control element, in this case, is the business task and the products of its solution. The chief 

purpose of the enterprise management standard is to develop a technology to manage enterprise business processes. 

The study aims to achieve economic and managerial efficiency at the enterprise of the road construction industry using 

modern information technologies. 

The peculiarity of the enterprise analysis is that it enables you to observe the whole set of operations taking place in the 

enterprise. Moreover, it permits you to achieve the maximum managerial and economic efficiency of each of them. The 

process approach to managing the organization is oriented, first of all, not to the organizational structure of the 

enterprise, but to business processes, the ultimate goals of which are to create products or services of value to external 

or internal consumers. 

The business process «Technical and Economic Planning», which is a subprocess of «Production Preparation», was 

considered. Based on the analysis of the «Feasibility Study» business process, the tasks of this process and their 

relationship are identified. 

The primary toolkit for improving the business process, «Technical and Economic Planning,» is the information 

system. Based on the analysis of the existing enterprise information system, unrealized tasks were identified. This task 

includes the task «Distribution of orders by teams». 

An information system was designed based on the business processes of the enterprise. The scheme of the information 

system with an indication of information flows is built. 

A subsystem of «Technical and Economic Planning» was designed. With an indication of the tasks of the subsystem 

and the functions of the tasks, a diagram of the connection of the tasks of this subsystem with the tasks of other 

subsystems was constructed. The task «Distribution of orders by teams» was developed and implemented as a software 

product in the 1C programming environment. 

The main issues of ensuring the information security of enterprises, as well as the direction of the formation of a system 

of protection of information resources, especially of limited access resources, are considered. 

The effectiveness of the implementation of the task «Distribution of orders by teams» was assessed: the annual 

economic effect of the implementation is 2237.03 rub; the cost of developing a software product – 25715.40 rub; 

discounted payback period is 11 months. 

The managerial effect is achieved because the time for receiving and distributing orders, as well as receiving 

operational information from them, is significantly reduced, and the quality of processing information and documents 

is improved. The economic effect is achieved by reducing the time for processing information on orders and the 

distribution of teams. For the free time, the person performing this task can be assigned other tasks. 
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