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Background
The Ministry of Environment of Republic of Korea (hereinafter referred to as MoE) has been trying to reduce solid waste and to increase resource circulation since the 1990s. The Framework Act on Resource Circulation established in 2016 is one of the efforts by the MoE to shift the focus of its waste management policy from proper treatment to resource circulation. However, the amount of hazardous wastes has increased continuously from 3,660,000 tons in 2011 to 4,810,000 tons in 2014, and recycling rate has been stalled at around 57% since 2011. Therefore, it is necessary to improve hazardous waste management system by analyzing the performance of hazardous waste reduction policy and the appropriateness of collection, transportation, and treatment of the waste. 
Importance of the topic
Hazardous waste contains harmful chemicals causing headache, paralysis, nervous disease, cardiogenic and vascular disease, and cancer. The Wastes Control Act stipulates the classification of hazardous wastes and proper treatment in compliance with the Act. However, higher cost for proper treatment can lead to improper treatment or illegal dumping by hazardous waste producers. The inappropriate treatment of the hazardous waste can cause serious environmental pollution including food chain contamination and diseases by harmful leachate and contaminants. The topic involves field inspection for the hazardous waste management policy. Selection of sample case representing improper treatment is very important for the audit to make appropriate recommendations. In order to do so, an integrated approach was used including selection of sample case based on IT-based waste management system run by the MoE, field environmental sampling and chemical analysis. This means that the topic has an importance in the audit technology as well as the management system of the toxic wastes. 
Objectives and Scope of the Audit

The objective of the audit was to systematically monitor the overall status of hazardous waste treatment including the reduction of such wastes, as well as discharge, collection and transportation, and treatment. Then, based on the analysis of policy performance, the audit would present improvement measures to strengthen efficiency of hazardous waste reduction policy and ultimately to remove those factors that might cause waste-induced environmental quality degradation and threaten the public safety.    
The scope of the audit was to check hazardous waste except medical waste management system including regulations and performances on reduction, discharge, collection, transportation, and treatment of the hazardous waste conducted by the Headquarters of MoE, local offices of MoE, and the Korea Environment Corporation (KECO) since 2011.
Audit Period: Nov. 2016 ~ Dec. 2016  
Methodology 

The MoE installed an IT-based waste management system (“Allbaro” system) for more effective waste management. The system tracked all processes of the hazardous wastes management including discharge, collection, transportation, and treatment.   The audit was conducted by performing a field inspection on such problems that were preliminarily identified in the management of hazardous wastes as a result of the analysis on the measurement and analysis data from the Allbaro system and the National Institute of Environmental Research (NIER) as well as the statistics on waste treatment from the MoE. During the audit, performance index have been set to check each relevant policy. 
There is limitation in the hazardous waste management audit because there are many actors in this field: the MoE establishes the policy; the local government and regional environmental offices also perform their own management works including supervision and control; many private businesses discharge different types of hazardous wastes; and transporter and disposer of such wastes are scattered throughout the nation. Therefore, it is not easy to monitor all the areas in a short term. 
In this context, the audit selected the target, mainly focusing on hazardous wastes that would take a large portion in quantity, or have high chances of public exposure including wasted fluorescent lamps, manufacturing process sludge, flying ash, dust, and the wastes containing Polychlorinated Biphenyls (hereinafter referred to as PCBs). Then the treatment procedure was checked on the field in a phased manner to identify problems and come up with improvement measures. 
According to the Wastes Control Act, a waste discharger should commission professional waste analysis agencies to analyze which hazardous waste criteria its wastes might fall into. And it should enter if it generated wastes, and how such wastes have been treated on the Allbaro system. Also, the professional waste analysis agencies should receive the evaluation conducted by the MoE(NIER) and record the evaluation result. 

So, the audit compared the hazardous waste data in the Allbaro system with the evaluation results of the professional waste analysis agencies to select those businesses that haven’t done proper treatment on their wastes even though they fell into the hazardous waste criteria. After the selection, the audit checked the appropriateness of waste treatment by visiting selected businesses or analyzing a solid waste sample. In the case of detecting any offences against the law, the audit checked upon whether an official in charge has done the right works and even whether there is a need to improve the relevant system.
Audit Findings, Recommendations and their Implementation:
The MoE can effectively check if hazardous wastes are illegally treated with the waste analysis data that the professional waste analysis agencies are using for analysis commissioned by the waste discharger. In this way, during the audit this time, four waste dischargers were selected for field inspection and as a result, three out of four waste dischargers were detected for their illegal treatment of hazardous wastes. However, the MoE is not making the best use of its authority even though it can collect the data and receive the data from professional waste analysis agencies for evaluation. Accordingly, it was not easy to check if waste dischargers have illegally treated their hazardous wastes.
In addition, the MoE tries to ensure proper management of wastes containing PCBs through the registration of such wastes. With this measure, proper management can be checked by comparing the records on the Allbaro system with the registration record of PCBs-contained wastes. This audit used this method to check 32 units of PCBs-contained wastes, and as a result, 6 units were illegally recycled. However, the MoE has not been using such a method and failed to check if the PCBs-contained wastes are properly treated.
The Korean government has operated various databases for waste management system that might meet different needs of each Ministry, including registration information of product status, measurement and analysis information, and Allbaro system. Therefore, it is possible to check proper waste management by comparing electronic data for each phase throughout the generation to treatment of hazardous wastes. However, there is a limited access to database of another Ministry based on the purpose, or limited authority might be given to extract data, making it difficult to fully use the data from another Ministry. So, there is a need to improve a relevant system. In addition, the reliability of data should be secured so that such data can be used for audit and detection of illegal acts.  
IT Application in Audit by the SAI of Korea
Based on excellent IT infrastructure, Korea has computerized not only budgeting and settlement of government fund, but also overall administrative works related to licensing and management of major projects. In terms of environmental administration, major data have been computerized on measurement of water quality, air quality, and wastes, registration and management of chemicals, results of environmental impact assessment, and the consultation of development plan. 
As seen in the audit case of hazardous waste management, the Board of Audit and Inspection (BAI) of Korea has made efforts to analyze various government databases, collect any illegal or improper administrative acts, and identify the best administrative practices or system improvement cases. Also, the BAI has been operating the information system to ensure effective data analysis and audit results processing. 
(1) Audit Data Analysis 
When conducting an environmental audit, illegal acts can be found and system improvement can be sought by comparing administrative decision on licensing with the measurement data on the field. However, such a method can increase the burden of both auditor and auditee, and extend the audit period, because the auditor should look at the huge amount of licensing documents and measurement data for analysis. To resolve this, the BAI set up the Audit Data Analysis system (BARON system) that can collect and analyze data from major government information systems and databases. The BARON system develops a data analysis scenario according to a specific purpose, and then compares and analyzes the data from major administrative databases based on the scenario. Also, the system includes the Risk Analysis Indicator among its functions where the system can identify risk factors by analyzing the pattern of executing government funds. 
(2) Electronic Audit Management
The BAI of Korea conducts audit based on the following processes: collection of data and identification of expected problems; development of audit plans; field audit; writing of an audit report; submission to the Audit Council for determination of audit results; implementation of audit results; and follow-up management. In particular, since the audit results have the huge amount of documentary evidence as attachment, it will take longer time to check and confirm documentary evidence with a hard copy audit report. To resolve this problem and ensure more effective auditing, the BAI has been operating the electronic audit management system called BEST (BAI’s Electronic System). Based on this system, the BAI of Korea can save major documentary evidence in a PDF format and link them to an audit report that is written online. Such audit report and documentary evidence are uploaded to the system for electronic approval, deliberation, implementation, and follow-up management.        
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