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INSTITUALIZATION OF ENERGY MANAGEMENT INFORMATION SYSTEM IN REPUBLIC OF SRPSKA 
Summary: According to the report Regular Review of Energy Efficiency Strategies in BiH gross total primary energy consumed per unit of GDP in Bosnia and Herzegovina is 2.5 times the average of 27 EU countries and higher than almost any other country in the south-east Europe. Republic of Srpska (RS) as a part of Bosnia and Herzegovina (BIH) is characterized with a low efficiency within the residential, non-residential/public, industry and service sector. In order to meet this energy intensive consumption demand, a significant amount of budget funds must be allocated for energy expenditures of public buildings (educational, health, municipal etc.).  At the same time, Bosnia and Herzegovina has one of the most significant energy conservation potentials in the region and could base its further development on energy efficiency improvement measures in the residential and public sector. 
Bosnia and Herzegovina also  signed various international conventions and obligations in the field of energy with the commitment to harmonize its legislative framework with global trends. According to this obligations, BiH is obliged to report to the Energy Community on energy consumption and energy savings on state level. Currently there is no energy management system in Bosnia and Herzegovina, as well in Republic of Srpska. In the residential and public sector, information about energy and water consumption are usually provided only on a monthly basis. This paper presents the implementation of an information system as a tool for energy management for public sector regarding buildings in Republic of Srpska.
Key words: energy management, energy consumption, energy efficiency, information system 

1. INTRODUCTION 
The purpose of every load monitoring is mostly to facilitate the conservation of the energy by taking energy efficiency measures like using less energy consumption devices, appropriate timing of the appliance usage and eliminating energy unwanted activities [1]. Home energy monitoring and automation can motivate the consumers to use the energy more efficiently and wisely by having the overview of their appliances consumptions [2,3]. There is identical and commercial settings, where load management is of vital importance consumed significant percentage of the total energy generated [4].This percentage depends on the level of industrialization of a country, hence the focus on energy monitoring and management is equally important [4]. Energy use in buildings currently account for about 32% of the global total final energy consumption in the world. In terms of primary energy consumption, buildings represent around 40% in most IEA (International Energy Agency) countries and 65% of the total electric consumption [5]. Buildings are also responsible for 36% of the EU CO2 emissions [5]. From an energy consumption perspective, Bosnia and Herzegovina is characterized as a country with very low efficiency within residential, non-residential/public, industry and service sector. At the same time, Bosnia and Herzegovina has one of the most significant energy conservation potentials in the region and could base its further mid-term economic development and generation of new employment on energy efficiency improvement measures in the residential and public sector. According to the Report “Regular Review of Energy Efficiency Strategies in BIH” prepared under the obligations of the Energy Charter Treaty, gross total primary energy consumed per unit of GDP in 0.938 toe/USD 2000and it is higher than almost any country in the SEE region [6].  Fig 1 shows energy consumption in Republic of Srpska for 2010.
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Fig 1. Energy consumption in Republic of Srpska for 2010 [7]
 
In accordance to this figure, most of the primary energy in Republic of Srpska is consumed within public and residential sector. The energy characteristic of these sectors is described as very energy-intensive duo to high energy inefficiency. There are several factors influencing the present energy (in) efficiency situation in Bosnia and Herzegovina, as well as in Republic of Srpska. Two most damping forces are the current energy prices (primarily for residential buildings) and the lack of legislative commitment factors within energy efficiency/renewable energy primary and secondary legislation (primarily for public buildings). Bosnia and Herzegovina has one of the lowest electricity price markets in the region and Europe. There is a legal basis for charging emission taxes for fossil fuels but this legal framework is not implemented. Electricity generated to large extent from fossil fuels is often used for heating purposes and district heating services are usually paid on fix-term basis while consumption based billing is very rare. If EU directives and primary and secondary legislation on energy efficiency and renewable energy are expected to be enforced in BIH/RS, it is essential that lower level governments understand BIH’s obligation on targeted energy savings, in particular goals set for public buildings, and develop energy management decision making capacities within their jurisdictions. Therefore project Green Economic Development (GED) implemented by United Nations Development Programme (UNDP) together with entity partners, target the municipal and cantonal/ministry level authorities with the aim to familiarize them with required energy management knowledge and skills and create understanding of BIH’s current legal obligations and upcoming cantonal/municipal responsibilities in the implementation chain [8]. Green Economic Development is implemented in Republic of Srpska with support of Ministry of health and social welfare, Ministry of education and culture and Environmental protection and energy efficiency fund. In Republic of Srpska and also on state level is lack of statistical data, as well as unadjustable energy related indicators and parameters required for systematic energy management decision making and reporting. Improvement of the current countrywide organizational set-up and implementation arrangements in the area of energy monitoring database management and reporting is one of the key energy related challenges. Large number of institutions collect data on various environment indicators, energy consumption and energy emission indicators from public buildings. These data are not recorded, monitored or analyzed in an organizational, structured way, and quality assurance is questionable too. In order to help to overcome these challenges, to provide authorizes with a reliable monitoring tool through which they can base their future energy efficiency and renewable energy investment decision on, and to contribute to BIH’s reporting obligations to multilateral agreements, United Nations Development Programme in BiH is guiding its efforts to develop structured and unified energy and CO2 emission monitoring and reporting system in both entities in BIH. This is possible through implementation Energy Management Information System (EMIS), which shall provide authorities the operational component for energy and emission indicator (consumption, costs, etc.), target setting and achieving, management and reporting monitoring tool. Moreover, it will enable state, entity and cantonal line institutions to develop their baseline building stock and statistical database of public buildings under their jurisdiction. 
2. LEGAL FRAMEWORK IN ENERGY SECTOR IN REPUBLIC OF SRPSKA 

Constitution of Bosnia and Herzegovina defines that entities have jurisdiction in establishment and implementation of policy in the field of energy. It also defines that the institutions of Bosnia and Herzegovina are responsible for the implementation of international commitments undertaken by Bosnia and Herzegovina. Bosnia and Herzegovina is a member of the following international agreements that directly regulate activities in the field of energy efficiency and climate change:

• Energy Charter Treaty,

• The Energy Community Treaty,
• United Nations Framework Convention on Climate Change.
On its way to European Union (EU) approach BiH has to transpose EU Directives into its legislation in the field of energy. The policy of energy efficiency in the Republic of Srpska is determined by the Energy Strategy of the Republic of Srpska up to 2030. Through this document, for the first time is in a comprehensive manner designed development of the energy sector based on sustainable development principles and encourage the introduction of energy efficiency measures. The strategy took into account the global world trends in energy and legislation of the European Union [9]. In order to implement energy efficiency policies the RS Government adopted Energy Efficiency Action Plan of the Republic of Srpska up to 2018. Energy efficiency in the Republic of Srpska is regulated by the following legislation:

• Law on Energy Efficiency Official Gazette of RS 59/13;
• Law on Spatial Planning and Construction Official Gazette of RS 40/13;
•The law on renewable energy sources and efficient cogeneration Official Gazette of RS 39/13);
• Low on Fund for energy efficiency and Environmental Protection RS and the financing of environmental protection (Official Gazette of RS 117/11, 63/14).
In order to legally regulate the energy efficiency and meet the obligations under the Treaty establishing the Energy Community of South East Europe, and promote and implement the energy efficiency improvement measures in final consumption, the Republic of Srpska has adopted the Law on Energy Efficiency in 2013 year. Article 14  of the Low on Energy Efficiency defines obligations and rules regarding energy management [10] and some of them are: a) appointment of a person responsible for energy management, b) provision of conditions for the energy consumption metering, c) periodic analysis (monthly, seasonal, and at least once a year) of energy consumption, f) keeping a database on energy consumption, and g) annual submission of data to the Fund for the purpose of keeping a database on energy efficiency.

3. ENERGY MANAGMENT INFORMATION SYSTEM

Energyy Management Information System (EMIS) is web based application for tracking, analyzing and evaluating energy and water consumption in public sector buildings. Energy managemnt includes strategic planning and sustainable managment of energy resources therefore, application as such represents necessary tool for energy management. In Croatia, 9000 public sector buildings are currently monitored via EMIS for Law on energy efficiency purposes [8]. EMIS is is also establishing in Serbia as a tool for energy management in public buildings. System can be accessed on the website www.isge.ba . Public buildings are enterd into EMIS system and every building has unique and invariable ID. To every public building is joined user account. Each user gets unique username and password to access EMIS. The system is designed in such a way that it can support an unlimited number of roles, with these five pre-defined: the system administrator (SA), an energy administrator (EA), energy manager (EM), user (U) and guest (G). For buildings owned by the public sector; municipalities, cantons and entities (administrative buildings, hospitals, schools, etc), the person responsible for managing energy, input relevant information about buildings that are under their jurisdiction. The EMIS users first enter static information about building, which include construction and energy properties of the building. Monthly consumption data is entered based on the utility bills that are delivered. This data is either entered manually, by reading it from the meters/energy bills (Fig 2), or automatically by installing automatic remote metering systems, which can provide hourly consumption data directly to EMIS. 
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Fig 2. Example of manually data entry for electricity consumption, role USER for one building (object)
Data entered into system is used for calculating, analyzing and control and enables a better understanding of where, when and how we consume energy and water in buildings. It also allows comparison of spending between the selected buildings as well as the identifaction of unwanted and excessive spending. A software tool is also used as a central database of public buildings, as well as for analytical interpretation of entered data. EMIS greatly eases the process of systematic energy management in public sector buildings, in a way which allows easier access to information on consumption and energy costs. It provides a simple graphical representation or tabular presentation of the data collected as a result of predefined analysis (Fig 3). 
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Fig. 3 Example of graphical interpratation of monthly consumption and cost based on enetered data for one building (object)
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Fig. 4 Example of graphical interpration of monthly CO2 emissions  based on entered data for one building (object)
Contiuous monitoring of expenditure through EMIS provides a transparent view and control of energy consumption, energy savings, emisson and emisson reduction in public sector buildings. Mail functionalities are:

1. Collect and enter basic information about the buildings and the control of energy and water consumption on a monthly, weekly and daily basis;
2. Easy access to information on energy use, consumption patterns and places of consumption;
3. Calculations and analysis of consumption for the purpose of identifying unwanted and excessive consumption of energy and water, as well as identifying opportunities to increase energy and financial savings;
4. Verification of realized energy and water savings (kWh, €, t CO2 and any other standardized indicator);
5. Calculation of various consumption indicators;
6. Different options for different levels of users;
7. Advanced database filtering;
8. Easy export of data info PDF or excel formats;
9. Filtering based on building type.
4. IMPLEMENTATION OF ENERGY MANAGMENT INFORMATION SYSTEM IN REPUBLIC OF SRPSKA
As it's mentioned above, EMIS is implemented in Republic of Srpska under the project Green Economic Development by UNDP. Implementation in RS started in june 2016. At this point 350 public building were entered into EMIS system and representatives of these institutions have been trained how to use EMIS system. 235 buildings have entered data for energy and water consumption for the last three years. At this point, 19190 bills for energy and water consumption were entered into system (Fig 5).  EMIS data base is growing every day because users are entering monthly bills on daily basis for their buildings. Idea is to enter all other public buildings in Republic of Srpska into EMIS system under GED implementation into future. 
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Fig.5 Number entered bills for energy and water consumption in Republic of Srpska

Further analyze include 100 objects ( 70 primary schools, 17 high schools, 10 kindergartens, 1 museum, 1 administrative building and 1 cultural building). Based on entered data for last three years, Fig 6 shows which energy source is used in these buildings and in which quantity.  
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Fig 6. Energy consumption for each energy source used in last three years for 100 public buildings in Republic of Srpska
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Fig 7. Energy costs for each energy source used in last three years for 100 public buildings in Republic of Srpska
As Fig 6 and 7 show, coal is most used energy source for heating in Repubilc of Srpska for analized public buildings. Average cost per year based on last three years for total energy and water consumtpion is aproximatelly 400 000€. What also can be seen is that through the years consuamption of coal is decrasing and pelets is increasing. This is duo to that some public institucion have implemented energy efficiency measures and they switched their heating system from coal to pelet. Republic of Srpska and Bosnia Herzegovina generally, has developed pelet market last few years. Pelet is one of the most popular and afordable renewable energy source in our region. 
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Fig 8. Graphical interpration of energy consumption and cost  for each energy source used in last three years for 100 public buildings in Republic of Srpska
5. CONCLUSION

It is expected that upon to the end of the GED project 2000 public facilities in RS to be entered in the EMIS database. It would be database for public building stock and also a tool for monitoring energy and water consumption in RS. As mentioned above Low of energy efficiency in RS (Article 14) set rules and obligations for energy management and EMIS can be a tool for its implementation. As data entered into EMIS system are real consumption and costs for public buildings, not predicted or in some way calculated, these data are also an excellent basis for planning energy efficiency measures in public sector. On the other hand, case studies showed that if the objects has a system of energy consumption monitoring that increase the awareness of employees and leads to 5% in energy savings without any investment. Also, through project implementation, many representatives from public institutions have been trained to use EMIS system and that leads also to increasing the awareness about energy consumption and energy efficiency. As already noted, BiH and do to that RS also, has commitments to the Energy Community regarding monitoring and reporting of energy consumption at the state level and EMIS is a database which can be used for this purpose. A systematic energy management and information system together is good basis for the establishment of a sustainable energy management, both at the state level and at the level of individual facilities.
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