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Abstract: Cost management is the issue that attracts the interest of all mining enterprises. Information for cost management comes from a variety of sources and different information systems in an enterprise like the input consumption norms system and the production information system. However, in most mining enterprises, these information systems currently exist separately with a lot of inadequate in such as isolated databases and difficulties in sharing information among management functions. The development of modern information technology has enabled mining enterprises to build their own integrated information systems in order to improve the inadequate of separated information systems. Because, this is a system built on a holistic approach to management at enterprise level. The system integrates information from multiple sources to share information resources for all management functions, especially cost management. Building an integrated information system, however, is not simple and is usually built on the open approach. This article suggests an integrated information system model for the cost management in mining enterprises.
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1. Introduction to the cost management information system
1.1. Analysing requirements of cost management information systems

There are many coal mining technologies: open pit mining technology, underground mining technology, gasification technology, ... At present, the main technologies, that applied in Vietnam, is open pit mining and underground technology.  There are different stages of production in each technology. Manufacture workshops are organized according to production stages. The method of cost accounting is also associated to the production stage. The main manufacture costs will be incurred directly at the sites, workshops. The workshop, site will be considered a cost center, where costs are incurred directly. Cost management is carried out in the cost center and closely follows every stage of the production line. Data about incurred cost will be updated first at the sites, workshops, then, is transferred to other relevant departments in the enterprise. From there, processed data provide information to managers. Managers need information on estimated cost, actual cost to control and analyze not only the costs at each stage but also the costs integrated to the final stage of the production line. Thus, in the mining enterprises, the management information system in general and the cost management information system must be organized throughout the production process, from the workshops, sites (of each production stage) to functional departments and to managers who need information for business decision making.
1.2. The requirements of a cost management information system
In the mining enterprises, costs incur in all activities of the production process. Cost management is carried out from cost estimating, actual incurred cost collecting and monitoring. In order to do that, it is necessary to collect data from multiple production stages, multiple sources and processes with a variety of information, including: cost estimating information, actual cost information, cost controlling and analysing information. In which:
· Cost estimating information is collected from data related to the economic-technical norms system, from production and business plans, from historical cost data, etc...
· Actual cost information is collected by the economic-statistical staff from cost centers and transmitted to the professional accounting department to aggregate the total cost for each cost objects. For the purpose of aggregating the cost for each object to ensure accuracy and reasonableness, the accounting information must be identified and monitored in details for the objects, classified direct costs and indirect costs, determined allocation criteria and methods of indirect costs. The report of actual cost must be flexible (depend on the cost object, the scope of the cost collecting, etc.) to meet the different purposes of cost management. 
· Cost controlling and analysing needs the information of both cost estimating and actual cost. In addition, in order to analyze the appropriateness of expenditures to find cost-containment measures, information about output and consumption of inputs for production (labor, machine equipment, materials, etc...) is required.
Information for cost management comes from a variety of management information systems, of which the most important is the accounting information system showing the actual cost. If the accounting information system for cost management is separated clearly, there can be three subsystems: Cost estimating information subsystem, actual cost information subsystem, cost controlling and analysing information subsystem. In which: 1.The cost estimating information subsystem carries out the initial recognition of the data, required for the norm establishment and estimating the cost. Next, this information will be processed, reflected and reported according to each stage and each cost object; 2.The actual cost information subsystem carries out: recording, processing, reflecting, archiving and reporting to provide information for users about actual incurred costs in reporting period; 3. Cost controlling and analysing information subsystem get data from the cost estimating information subsystem, the actual cost information subsystem and others sources to process and report on comparing estimated cost with actual cost (Figure 1)

In order to run the whole business operation as well as to manage costs, managers need to get overall and unified information from variety systems. In the information processing of this system, the information updated at one stage or another immediately becomes common information among others in the workflow, base on that the right decisions are made and the next appropriate stages are carried out. Finally, by working together on the same information system, it will helps to limit or eliminate unnecessary transmission of text, print, telephone, or face-to-face conversations. This common, unified information system needs to follow the general standards of the enterprise: unifying names of data collection criteria and calculating methodology for the needed indicators of business management in general and cost management in particular.
1.3. The application situation of the cost management information system in mining enterprises today
At present, in mining enterprises, there are two relatively independent information systems: the financial accounting information system and the management accounting information system. The accounting information system in enterprises only mainly deal with information of financial accounting, while information on management accounting is mainly collected and processed from related information systems such as: planning business production, cost management allocating... These systems record and process data; reflect and store data; report and provide accounting information separately. Some of the basic characteristics that can be found from these two information systems are:

·   Economic operation incurring in the cost centers are recorded and summarized in document by functional departments for the accounting department to record and process input data; 
· Input data is collected to accounting document in the form of daily document record. The detailed accounts are opened according to the special management requirements of the coal industry ensuring cost monitoring in each stage and each cost object. 
· A system of financial statements is created to reflect the overall financial situation of the enterprise and reflect in 
The disadvantages of present cost management information system is:

· Incurred cost information at cost centers is not directly recorded by the accounting department but is collected by economic statisticians at the workshop and site. Economic staffs at workshops collect data and information not only for financial accounting but also for cost management accounting, planning, production management... That is the reason leading to the possibility of data errors, uneven in the form of presentation, name, and period’s collecting... 
· Incurred costs are not collected from each specific equipment or task and not separately monitored, so the cost allocation to each task or each cost object may not be accurate. 
· At present, mining companies’ financial statements often have high delay because of limitation in the ability to provide input data for reporting. 
To get information for cost management accounting, apart from the accounting information provided by the accounting department, it is necessary to collect information about the consumption of inputs, production output (as planned, present...), the price of the inputs. This information comes from various sources: material management information systems, human resources management information systems, production information systems...  of the corresponding functions. This data and information is collected methodically according to statistical process of each enterprise by the economic staff in the workshop, site. However, separate information from different sources can easily be a reason for uneven recording, updating, processing and reporting due to the fact that monitoring and detailed allocation is usually done first by the statistician at the site, workshop and then by the enterprise accounting department. The accounting department of the enterprise will process accounting information, generally allocate and report. This method of organizing the accounting work in a combination of centralization and decentralization manner has a great impact on the synchronization and speed of the organization of information from the cost center (site, workshop) to comprehensive information processing unit and reporting department (Accounting department).
On the other hand, from an organizational point of view, the cost management accounting in mining enterprises is not performed by a specialized unit but by many other functional units in the enterprise such as accounting department, project management, cost management, materials management, human resource management, technology and technical department and so on. Each functional department has the corresponding information system with separate function. This information is not shared between the departments. Each individual information system has its own set of standards, which does not ensure unify throughout the enterprise. Accordingly, the recording and processing data for cost management is scattered in related departments. That leads to unevenness, unify in recording and processing information. At each site, workshop in the enterprise has an economic statistics department that records incurring economic events in a detailed way at the workshop site for each object. Other departments, such as planning, materials, labor, salaries and especially accounting departments, have close relationship with the sites and workshops in connecting information to create and process information of each object (recording information for setting norms, cost estimates, implementation and comparing analysis of implementation with plans, estimates ...) for managers in decision making. This may leads to the mistake, unevenness in data processing and high delay in information provided to managers. Therefore, the information system for cost management must be built in a way that follow and has close links with the incurring centers and there must be integration of information from different systems.
Base on the above analysis, it is necessary to have a unified information system, which is integrated the current systems of enterprises, uses the common database, be able to share information among functional departments, between other functional department and the cost management department. This information system is like the lifeblood of the human body. It not only communicates information to all functional management departments for cost management but also extends beyond enterprise, to superior management agency, to customers and suppliers.
2. Model of the information system integrating cost management in mining enterprises

Integrated Information System is a management information system that integrates information from variety sources and management functions to share information for all units and function departments in the enterprise. It is a multi-module solution that simulates and manages enterprise operations in a process by a database integrated and used for all enterprise operations management. Thus, the integrated information system is built on an overall, synchronic and unified approach to enterprise management based on the integration of all information about the general functions of the enterprise in the same system. It ensures the processing of information throughout the enterprise. This is an inter-functional system rather than software that "links" the outputs of individual systems.
	


The most fundamental difference between the use of integrated information systems and the existence of many other decentralized management information systems (such as financial management information systems, human resources management information systems, warranty monitoring, equipment maintenance information system, material management information system, etc.) is integration. The integrated information system can be considered as a single software system with its modules performing the same functions as the decentralized management software, but these modules are able to do more in the integrated environment. The integration of this information system is called "organic overall" because modules are closely related to each other as parts of our body. Because of this fundamental difference, the approach to building integrated information systems of software companies and the understanding of the software of an integrated system is different from the understanding of software of common information system.

The following specific situation can briefly describe how the integrated information system is organized: Cost management requires a variety of information from a variety of sources, such as the cost of inputs which may be from the regulation of the superior management agency or the economic-technical level system of the enterprise; Incurring cost data is collected from cost centers by economic statistician at unit incurring costs. The output data for analyzing and controlling information is also collected by economic statistical staff from the workshops. These data are collected into "integrated data centers", shared and used for any function department that need (Figure 2) 
On the other hand, cost management can be considered as a process. The concept of "process" in cost management is understood as follow: If the business management is organized vertically, the stages of the process are organized horizontally. A cost management process consists of a number of stages, from cost estimation to cost integration and cost analysing and controlling. Each stage has an information system or input data or output data. The input data of this stage is the output of the previous stage; The output data of this stage is also the input of the next stage. It is easy to see that a corporate governance process can relate to many functional departments of the business. That means in order that the cost management process reaches the final steps, information from these functional departments is necessary. Decentralized management software is usually used for a specific function department (such as a business department, accounting department, human resources department and so on) and as an "oasis" of management information system in other functional departments. The transfer of information from place to place is carried out manually (transfer text, copy files ...) with low productivity and uncontrollableness. However, the modules of the integrated information system will be used in the functional departments and moreover, it solves the relationship between functions when showing the operation of the cost management in process. The information is automatically transferred between the stages of the process, between the functional parts and is strictly controlled. Reports on the integrated information system can get information from many stages in the process and even from processes of other functions. This creates high productivity and effective information management for enterprises. With the development of information technology, especially communication technology, the information system model for cost-effective integrated management can be described in Figure 3
	


Important characteristic of an integrated information systems: (1) Whole systems use a common database with clearly defined data when the database structure is built. That means, all data daily incurring from the enterprise management functions as well as from the cost center is imported once and only once to the common database. There is no longer an information system follows each function isolating data by itself. When it necessary, program modules of each functions access database to get necessary data for processing, that serves for management by its own function. Processing results can be shared among modules easily. (2) The processing of data in an integrated information system is not processed in the same way as before (it means, data is obtained into the system, after a while, it is processed to reporting). Instead, they are processed in real time, online (data is processed as soon as it is obtained into the system).
The integrated information system has a number of advantages: (1) Helping senior managers getting totally and instantly information on every aspect of the business in their own relationship, not just the separate information and focusing on solving the needs of information processed at all three levels: leadership, management and execution. Integrity is created by the close relationships between modules, that helps to prevent isolating, interrupting or "obstructing" the communication between parts. The information is automatically transferred between the stages of the process and is strictly controlled. The information of the business is collected fully, on-time and able to share to all objects that need to use information such as customers, partners, shareholders. Leadership is also easy to control for the entire operation of their business through a centralized database and a centralized business process. (2) The integrated information system uses the unified and unique database for all modules, every module in the system are contributed base on a "data is center" point of view. As a result: Minimizing input costs (no data to be entered twice), ensure unify and accuracy of baseline data; Removing errors that can happen when more than one person enters a data; Workflow speed is increased when hard copies transferred from one department to another as previously are replaced by electronic reports transferred in the integrated system. "Obstructing" caused by the use of asynchronous software in the enterprise is no longer exist; Data is centralized in a unified database, not in many local and inconsistence databases, that is allowed to minimize the cost of data management and provide accurate and timely data for leader. So that, it is possible to analyze cost data in many different aspects (called "data mining") to make reports supporting business decision.

In an integrated information system, information is shared between different parts of the system. Information is entered into one place and is used throughout the system. Therefore, along with the overall solution of the information system, there should be an innovation in the way management of work, base on the online information systems and increasing of the speed of information processing. 

3. Conclusions and recommendations
The development of an information system for cost management in the direction of integrating with enterprise management information systems has solved the problems of current individual information systems, which leads to errors and unevenness in data and the ability to share and provide information for cost estimating, actual cost monitoring, cost controlling and analyzing. In particular, data is processed in real time, and by the connection among modules throughout the whole system, it will helps managers at all levels get information "immediately" not only on the business production cost but also on all side of the business production process and make the "wisest" decisions to run the enterprise.
However, investments in information technology are very expensive investments and require the determination and great effort of the whole enterprise management. Therefore, in order to efficiently deploy information system integration in enterprises, it is necessary to have thorough preparation in order to minimize the risks and challenges that may have to face. Specifically, enterprises belong to Vietnam National Coal – Mineral Industries Group are necessary to perform the following tasks:
· Identify the concrete route for deploying an integrated information system: Identify the needed works to be performed before, during, and after deployment.

· Prepare finance for investment in purchasing or ordering integrated software, investing in appropriate computer equipment, training staff using software ...

· Preparing for responding to the deployment of integrated information systems which can change the organizational structure of the management.
· There is a clear commitment through the whole system, different levels, unified and focused on steering the development of information systems and in particular, the need for standardization throughout the Coporation.

· Ask an independent consultant who has experience in both information technology and mining and mineral processing for advising on information technology development strategies to select suitable solutions for the Coporation.
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Fig.3. The integrated information system








