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Abstract – The European Union has taken the course to become climate neutral by 2050. To 
reach that target significant changes in all sectors are necessary, resulting in increasing 
regulatory pressure on energy producers, consumers and other sectors. Increasing legal 
requirements was also one of the reasons why the city of Daugavpils (population of 82 000) 
took a decision to implement an Energy management system (EnMS). In the boundaries of 
EnMS Daugavpils included more than 100 public buildings, public transportation and public 
lighting. This research paper presents results of the EnMS implementation, main drivers and 
barriers that Daugavpils has faced and overcome in the implementation process, and also 
assesses the benefits the city of Daugavpils has gained from EnMS. The success rate of EnMS 
in such an organisation as a municipality is based on the awareness and knowledge of the 
municipality’s employees and support from the municipality leaders. The case study of 
Daugavpils shows energy savings of 12 % in the public building sector after implementing 
EnMS. 
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1. INTRODUCTION  

In the last decade, environmental and climate issues have significantly affected the 
decision-making process for policy makers, market and industry professionals. Many 
different policy instruments have been created to address climate issues, for example 
regulatory and economic tools carried out by governments, like laws, taxes, emission trading 
systems, and voluntary agreements, like certification schemes, labels, etc. [1], [2] One of the 
most applied tools for reducing environmental impact is the Environmental Management 
system (EMS) [3], [4]. While there can be many different EMS, even individually designed 
ones, the most widely known are ISO 14001 and European Union’s EMAS (Eco management 
and auditing scheme). Implementation of these schemes helps organizations to be compliant 
with the growing regulatory requirements and to communicate environmental performance 
with the public [5]. Following the success of the Environmental management system, ISO 
50001 Energy management system (EnMS) was launched in 2011. The aim of the standard is 
to enable organizations to establish the systems and processes necessary to continually 
improve energy performance, including energy efficiency, energy use and energy 
consumption [6]. EnMS helps energy efficiency measures become a part of daily processes, 
rather than individual energy efficiency projects [7].  
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Backlund et al. has concluded that by improving energy management practices, it is 
possible to save up to 20 % of energy and that energy efficiency measures without proper 
energy management practices do not ensure the best results [8], [9]. Pelser et al. have found 
that it is possible to reduce electricity consumption at a cement plant by 25 % using the ISO 
50001 approach and without additional investments in equipment [10]. Some countries have 
already introduced legislative requirements to introduce ISO 50001 in large industries [11]. 
Bottcher and Müller has studied the German automotive industries and found that 
implementation of ISO 50001 does contribute to better carbon performance, which is 
associated with better economic performance of the company. They also argue that the 
advantages of ISO 50001 compared to ISO 14001 are that the former is narrower and more 
focused on specific targets, and thus more comparable and measurable. Another advantage is 
that it requires more involvement of top management [12]. Phan and Baird has highlighted 
that there is variation in the extent of use of EMS across different industries, however all have 
been granted the same certificate [13]. Other authors also highlight that some organisations 
use ISO 14001 more as a marketing tool, while real environmental performance is mostly 
symbolic [14], [15].  

ISO 50001 is applicable to any type of organization, from huge industrial enterprises to 
small organizations, and it is compatible with ISO 14001 and ISO 9001 due to its similar 
structure. It has international recognition; therefore, it is widely used [16]. Also 
ISO-maintained data shows that the number of issued certificates in Europe has increased 
significantly, from 5526 certificates in 2014 to 17 655 certified systems in 2017 [17]. 
Research shows that in countries with the highest number of certifications, the main reasons 
to adopt ISO 50001 are the presence of legislative norms to reduce GHG emissions and prior 
adoption of ISO 9001 and ISO 14001. If an organisation has already introduced any other 
ISO standard, it is easier to introduce new ones [18].  

One of the approaches that has been used in many public and private buildings is the 
“Building Energy Management System” (BEMS) [19]–[23]. In most cases, BEMS includes 
smart systems, and analysis of energy use in buildings in relatively high detail and it is mostly 
used in huge buildings or building complexes. It can, however, become a heavy approach 
when applied to a large number of buildings, which can be widely spread across a bigger 
territory as in the case of municipalities. When a municipality has to manage energy in more 
than 100 buildings, as well as street lighting and transport, a more holistic and universal 
approach has to be used, to control the system centrally.  

In recent years, municipalities have started to apply ISO 50001 methodology to their energy 
planning, showing promising results, that implementation of ISO 50001 in municipalities 
might foster energy savings faster [24], [25]. Data show that payback time of the 
implementation of EnMS in a municipality can be even less than a year [26]. 

Currently, approximately 20 municipalities in Europe have received an ISO 50001 
certificate (no precise statistics are available, therefore the assumption is based on measures 
taken by EU funded projects, like “Energy for Mayors”, “compete4SECAP”, “5000&1 
SEAP”). One of the main drivers to introduce EnMS in municipalities is a growing national 
pressure to achieve GHG and energy efficiency targets. In Latvia, for example, one of the 
problems identified is predominant reliance on the availability of EU funding, which 
contributes to negative fluctuations of costs (when external funding is available costs tend to 
increase) [27] and this issue can be addressed through sustainable planning.  

Though the number of certified companies is increasing, the number of certified 
municipalities is still low. There are more than 9500 municipalities around Europe that have 
joined the Covenant of Mayors (CoM) initiative. Most of them have a potential to introduce 
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EnMS, however there is currently very few evidences whether and why municipalities should 
introduce EnMS for their assets.  

The aim of this paper was to research and present the current status of EnMS performance 
in one municipality. To do so, three research questions were identified: 

1. What is the precondition for implementation of EnMS? 
2. What are the main benefits from implementation of EnMS in a municipality? 
3. What are the most important factors for EnMS to successfully function? 

The case study was used to research these questions. The studied municipality – city of 
Daugavpils – is the first municipality in Europe that certified ISO 50001 with the broadest 
boundaries. Analysis is limited to data gathered by municipality within EnMS since 2016 and 
historical data since 2014. An individual interview with the energy manager of Daugavpils 
city was carried out to understand the procedural practices. Daugavpils has a population of 
approximately 82 000. The results are not applicable to very large or very small cities. The 
choice of research methods is explained in the Methodology section. 

2. METHODOLOGY  

2.1. Background 

Many European municipalities, including all CoM signatories, use Sustainable energy and 
climate action plans (SECAP) as a tool for addressing climate change and energy targets. CoM 
reports show that in many cases SECAP implementation has resulted in significant reduction of 
CO2 emissions and energy consumption [28], [29]. But as Petersen argues, while leading 
municipalities show good results, less active municipalities struggle with meeting the energy and 
emission targets set in SECAP [30]. Therefore, effectiveness of SECAP methodology can be 
argued. 

As energy planning for most of municipalities in Latvia is not mandatory, there is no defined 
framework of sustainable energy planning. Nevertheless, it is expected that municipalities act on 
increasing the share of renewable energy and reducing energy consumption. Research shows that 
in Latvia there is great potential for developing other renewable technologies, instead of biomass 
combined heat and power plants (CHP) [31], and great emphasis is placed on development of 4th 
generation district heating systems [32], [33]. However, previous research shows that many 
municipalities lack the experience and knowledge to implement measures included in SECAP. 
Therefore, it is important to examine what instruments can motivate municipalities to implement 
approved SECAPs. From this perspective, EnMS according ISO 50001 is one of such instruments 
for municipalities with limited knowledge and experience as the standard provides clear structure 
and procedures for the introduction of a systematic reduction of energy consumption in public 
assets.  

2.2. Theoretical Framework 

The theoretical framework of this research paper is based on methodology proposed by 
Kamenders et al. (see Fig. 1) [26]. It was selected as the most appropriate and to the date as the 
only methodology to analyse the efficiency of EnMS in municipalities. This theoretical framework 
consists of four main phases. 

The first phase is to ensure the political commitment of the municipality towards mid-term and 
long term local, regional, national and/or international energy and climate targets. It means that 
the municipality acknowledges the national goals and shows a willingness to act on them.  
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The second phase is the planning phase, when the municipality analyses the current situation, 
and based on the results of the analysis, sets annual quantitative and qualitative targets. The current 
situation analysis is carried out by the municipality itself or outsourced. Initially historic data are 
gathered to be used as a baseline for comparison. The municipality identifies actions to be 
implemented in order to achieve the targets.  

The third phase is implementation and operation of the EnMS, which includes implementation 
of identified actions and procedures, e.g. regarding monthly data collection and assessment of 
deviations. According to this framework, implementation includes all the principles of energy 
management, including data collection and monitoring. 

The last phase is checking, which includes internal audits, assessment of the results and 
measurements to identify strengths and weaknesses of the established system. In this phase, further 
corrective and preventive actions are taken. 

The timeline of all four phases is one year. Based on the results from the checking phase, the 
municipality revises its commitment and sets new annual targets. This ensures that the overall 
energy management system is adaptive to new realities and necessities, and this adaptation process 
can be based on reliable data. 

In this research paper, the theoretical framework is applied to analyse the case study of 
Daugavpils (see Section 3.3). 

 
Fig 1. Methodology of the integrated EnMS and SECAP approach [26]. 
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2.3. Background of the Municipality 

The city of Daugavpils is the second largest city in Latvia with a population of 82 604 (at the 
beginning of 2019) [34]. It is located in the southeast of Latvia, close to borders with Lithuania 
and Belorussia. The municipality employs around 5910 persons. In 2015, the total heat 
consumption in public buildings was ~47.7 GWh; average specific heat consumption 185 kWh/m2 
a year. Total electricity consumption in public buildings was 17.1 GWh, electricity for street 
lighting was ~5.6 GWh. Energy consumption for public transport was ~13 GWh (buses, 
minibuses, trams) [35]. 

In 2016, Daugavpils signed the Covenant of Mayors and has participated in the 2017 CEM 
Energy Management Leadership award and received the Energy Management Insight Award for 
helping to build awareness of ISO 50001 and for contributing to global knowledge of energy 
management implementation. 

2.4. Quantitative Data Collection 

This study used multiple data collection and analysis methods, like desk research, policy 
document analysis, quantitative data analysis and a questionnaire. Two main policy documents 
were analysed “Daugavpils Sustainable Energy Action plan until 2016–2020” and “Energy 
management system manual for the city of Daugavpils”, as well as annual ISO audit reports. 
Additionally, the questionnaire was used in a previous publication by Jekabsone et al. [36]. The 
questionnaire was completed by the energy manager of the city of Daugavpils, and it provided 
qualitative data about the EnMS implementation process. 

All the energy data used in this article were collected by municipality personnel via an energy 
monitoring platform introduced in the municipality according to EnMS procedures. The 
municipality issued an order for technical personnel in the public buildings to ensure monthly 
energy data entry into the energy monitoring platform. 

Technical personnel submit heat, electricity and hot water consumption data. The energy 
manager submits data on monthly energy tariffs and average outdoor air temperature. Heat energy 
consumption data are climate-corrected using a national methodology, which is based on ISO 
13790:2008 that gives calculation methods for assessment of the annual energy use for space 
heating and cooling of a residential or  non-residential building [37], [38]. Data analysis and 
visualization is available in the platform according to ISO 50001 requirements and local 
legislation. In case of each building, the platform calculates and reports monthly deviation in 
energy consumption. 

In this research paper, only EnMS in public buildings were studied.  
Data of the five-year period (2015–2019) has been analysed to understand the quantitative 

results of measures taken by the municipality. Daugavpils municipality has included almost all 
the municipal infrastructure in the EnMS, which makes their system the largest certified EnMS in 
Latvia. EnMS covers a significant part of sectors included in SECAP. 

Currently the municipality has a database of energy consumption data since 2012.  
Data of 2012–2015 were gathered during the first planning phase as historic data. Since 2016, 

the municipality started collection of actual monthly data through the online energy management 
platform. Additional information about buildings was requested from the energy manager of 
Daugavpils. 

2.5. Analytical Framework 

Based on the theoretical framework, assessment of the EnMS was performed in four phases 
through evaluation of the following aspects: 
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Phase 1: motivation of the city to develop EnMS (and SECAP);  
Phase 2: setting EnMS (and SECAP) boundaries and targets; 
Phase 3: introducing and organising EnMS implementation process; 
Phase 4: assessing the monitoring and implementation process, including communication 
between departments and other stakeholders during implementation. 

Within phase 1, the challenges the municipality faced regarding energy efficiency are explained, 
while in phase 2 the chosen targets and boundaries are analysed. In phase 3 the main steps for 
implementing the EnMS are explained. Phase 4 shows how the energy data were exchanged and 
organized before and after the implementation of the EnMS.  

3. ANALYSIS AND RESULTS 

During 2015 and 2016, the city of Daugavpils worked in parallel on the development of both 
the SECAP and EnMS. The EnMS manual defines procedures for implementation, operation and 
monitoring of the EnMS, while SECAP defines strategic climate mitigation targets and actions in 
all the territory of the municipality. Both documents were approved by the city council in 2016. 
At the end of 2016, the city of Daugavpils received the ISO 50001:2012 certificate. 

The estimated total budget for implementation of SECAP was 61 million EUR, from which 
67 % was planned from EU funding, 19 % from the budgets of municipal enterprises, 9 % from 
the municipal budget, 5 % national government funding.  

The share of the overall municipal budget dedicated to the public sector is 51–75 %. 

3.1. Phase 1: Motivation of the City to Develop EnMS (and SECAP) 

 Between 2010 and 2014 multiple public building renovation projects were implemented in 
Daugavpils, mainly in education facilities. Upon completion, almost none of the projects met the 
expected energy consumption. This was one of the issues that led to the conclusion that energy 
efficiency should be addressed more diligently. Afterwards other challenges were identified, like:  

− Lack of energy consumption data and its analysis; 
− No responsibilities assigned to energy management, no energy manager;  
− Selection of energy efficiency measures were “project-based” lacking a systematic 

approach and there was no methodology on how to select the buildings for renovation; 
− Data collection was chaotic and with low transparency (hard to track down energy data and 

costs).  
All these observations led to the conclusion, that energy management would lead to better 

decision-making and would save financial resources.  
The municipality started the development of EnMS in late 2015 and early 2016. The whole 

process took about one year and the timeline of the main steps of the process is illustrated in Fig. 2. 
The city of Daugavpils received important support and training from external experts.  

After the city initiated introduction of the EnMS in its assets, a new Energy Efficiency Law was 
approved in Latvia in 2016. The Law was based on the EU Energy Efficiency Directive [39] and 
introduced a new mandatory norm for the nine largest cities in Latvia (including the city of 
Daugavpils) to implement and certify EnMS. This was an important factor that accelerated the 
process.  
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Fig. 2. Main steps of the EnMS implementation process [40]. 

3.2. Phase 2: Setting EnMS (and SECAP) Boundaries and Targets 

The city of Daugavpils was working in parallel on its EnMS and SECAP. The main focus areas 
of SECAP are centralised heat energy production, energy savings in buildings, energy savings of 
street lighting and public transport. Energy performance of the private sector is included briefly 
in the form of informative measures, without strong commitments to gain results.  

Initially the boundaries of the EnMS included 100 public buildings, public street lighting system 
with 9183 luminaires and total length of the system of 351 km as well as public transport with 
over 90 vehicles for 32 bus and 3 tram routes. In 2018 the boundaries were extended and now 
includes an additional 25 public buildings.  

The share of each sector before EnMS implementation in 2015 is shown in Fig. 3. The largest 
sector is heating in public buildings (49 % of all energy consumption), 11 % is electricity 
consumption in buildings, 28 % is public transport, and only 10 % is public lighting [41]. 

 

 
Fig. 3. Distribution of municipal energy consumption in Daugavpils in 2015. 

If SECAP sets mid- and long-term targets, targets in EnMS are defined by the municipality 
annually. SECAP of Daugavpils sets a strategic goal to reduce CO2 emissions by 40 % until 2030 
in the whole territory of the city. EnMS was chosen as one of the tools to move towards this target.  

In the meantime, the targets of EnMS in the first year (2016) were considerably grounded, i.e. 
to implement and certify the system, to identify 10 public buildings with the highest specific heat 
consumption, and to analyse the patterns and behaviours of the energy users in these buildings. 
Additionally, targets were also set for street lighting and the public transport sector. As only partial 
historical data were available for these sectors, the objective was to ensure monthly data collection. 
Quantitative targets related to the reduction of energy consumption were set starting from 2017.  
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Even though implementation of the EnMS in Daugavpils at that stage was a mandatory 
requirement, municipalities were free to set the boundaries of EnMS. In contrast to other cities, 
the city of Daugavpils decided to have large boundaries, including public buildings, street lighting 
and public transport. 

3.3. Phase 3: Introduction and Organisation of the EnMS Implementation Process 

The planning and implementation process of EnMS consists mainly of three steps – 
development of manual and procedures, issuing orders of responsibilities and organizing training 
for involved employees. The ISO 50001 standard itself doesn’t require to develop a manual of the 
system, but as municipalities often have a high rotation of employees, this step is essential for 
maintaining the system without losing overall knowledge. After the manual and procedures were 
set, official orders were issued to technical personnel, defining how to collect and submit data. 
After this process, multiple trainings were organised for employees involved in the system, to 
motivate them by giving the understanding of the whole system and its targets.  

3.4. Phase 4: Assessing Monitoring and Implementation Process, including Communication 
between Departments and Other Stakeholders during Implementation  

Before the EnMS was implemented in Daugavpils, heat and electricity consumption data were 
gathered only at the building level. The appointed person of each building sent the readings of the 
energy meters to the energy supplier on a monthly basis. Based on the bill from the energy 
supplier, each building paid the bill. The annual energy budget of each building was ensured by 
the municipality and was based on the average costs in the previous year. Energy costs were not 
analysed separately from other costs in the building. At that time nobody in the building was 
informed about energy consumption on a regular basis, and in most of the cases data were not 
compiled even annually. The flow of energy data and financial resources in 2015 are shown in 
Fig. 4. 

Fig. 4. Energy consumption data management system in Daugavpils municipal buildings before EnMS. 

After the EnMS was introduced, new data information flow was introduced so the information 
would be gathered centrally, and analysed on a regular basis (see Fig. 5). Based on the results, 
feedback to buildings should be provided and reports to SECAP working group delivered to feed 
the decision making. 
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Fig. 5. Energy consumption data management system in Daugavpils municipal buildings after EnMS. 

The administrative body that is responsible for SECAP and EnMS implementation is the 
Department of Development of the Daugavpils City Council. Approximately 218 persons are 
involved in EnMS to some extent, all the personnel costs are funded by the municipality. External 
experts are involved only for specific tasks where municipal personnel are not qualified, like, 
energy audit and ISO certification audit. Daugavpils also started to employ an energy manager – 
the person responsible for EnMS monitoring, maintenance, analysis of results and annual reports. 
The necessity of an energy manager was already identified by Dzene et al. in an article about the 
implementation of a centralized monitoring and energy management system [24].  

Historical data were gathered during the development of SECAP, but within EnMS, Daugavpils 
started the systematic and continuous collection of monthly data. Daugavpils chose to use the 
Online Energy Monitoring Platform, a tool for data collection and analysis. Municipal employees 
have to insert data regularly, and the tool automatically calculates the deviations and analyses data 
tendencies. The energy manager then checks the data every month and acts on deviations, 
according to procedures. As other authors have discovered, the maintenance of monitoring is often 
the most complicated part of EnMS [42], [43], therefore a ready to use tool for calculations can 
play a significant role in success of EnMS.  

The data of municipal buildings is gathered for each building separately where possible, if not 
aggregated data for multiple buildings are collected. Data that is collected is heat and electricity 
consumption, and it is done mostly by manual readings of energy meters. Monthly average 
temperatures and average tariffs are submitted by the energy manager. Municipality have 
indicated that the main obstacles concerning the collection of energy relevant data have been 
mistakes by personnel – faulty data readings, missing data because employee forgot to read the 
meter or was on sick leave, and no other person was assigned to the task. After facing these 
obstacles, the municipality improved its procedures, each person received clear guidelines on how 
the reading should be done, on what date and who should do it, if the person directly responsible 
is not able to read the measurements. 

Few other obstacles were identified by the energy manager after implementation of EnMS, like 
low motivation of personnel involved in EnMS, lack of knowledge within municipal employees 
about energy efficiency of buildings, public lighting and transport and low understanding of EnMS 
data. These issues were addressed by organizing educational workshops and seminars for 
employees. 

Some challenges with data collection and system management were identified during the 
certification audit in 2019. Mainly lack of human resources caused delays in reporting and data 
input. It has been suggested by auditors to improve the system on how information from 
employees is collected about suggestions of system improvements and to update energy strategies 
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and policies on a regular basis. The results of the audit also showed that employees in all buildings 
and departments are informed and have knowledge about energy performance of the building, as 
a result of the EnMS implementation. 

3.5. Analysis of Energy Data of Municipal Buildings 

The ISO 50001:2018 standard stimulates organisations to introduce a systematic approach 
towards the efficient and rational use of energy. To assess the results, organisations should use 
key performance indicators. In case of buildings, one of the key performance indicators is specific 
energy consumption. It is essential to differentiate specific heat consumption and electricity 
consumption. Moreover, when applicable, climate corrected annual heat energy consumption 
should be used. 

As the city of Daugavpils has more than 120 buildings in their EnMS, it is not enough to use 
performance indicators. Additional comparative analysis shall be made to select significant energy 
users, i.e. priority buildings.  

Fig. 6 and Fig. 7 show a method how municipal buildings can be divided in four different groups 
to be approached accordingly. Data from the city of Daugavpils in 2015 and 2019 are used. 
Boundaries of these groups can be adjusted, depending on the energy data and how many buildings 
the municipality needs to include. 

The main idea is to find the buildings with the highest energy efficiency potential, by dividing 
all buildings in four groups depending on their total energy consumption and specific heat energy 
consumption. The borders of the groups are defined according to the targets of the municipality, 
respectively lines (red dashed lines in Fig. 6) are drawn as close to the lower left corner as it is 
needed to distinguish enough buildings.  

The least number of actions are required for buildings in the 3rd group, as they don’t use much 
energy and are considerably efficient, which means that there is relatively small potential for 
energy savings. Also the 4th group can be considered as the one which doesn’t require an action, 
but as these are buildings with large energy consumption, even a small decrease in specific energy 
consumption can ensure huge savings in terms of money. The 1st group of buildings are the ones 
with smaller total energy consumption, but very high specific energy consumption, which means 
that these buildings have a lot of potential for energy efficiency. The goal would be that all the 
buildings would reach the level of efficiency to be classified in the 3rd group. The group with the 
highest energy efficiency potential is group 2, as these buildings have high specific and total 
energy consumption. Often in these buildings even small energy efficiency measures can give 
significant benefits. Therefore, strategically the best decision is to invest in these buildings. And, 
in time, the buildings should be regrouped, and the borders should be moved closer to the lower 
left corner of the graph, for setting new priorities. 

In case of Daugavpils, 5 buildings were in the 2nd group in 2015. One of the successful examples 
is building 5 – a specialized school with an area of 5844 m2, which was renovated in 2013, but did 
not meet the expected energy efficiency level. The municipality introduced the regulation and 
automatization of the heating system, and eventually this building moved from the 2nd to 3rd group. 
Consumption in this building reduced from 1273 MWh in 2015 to 899 MWh in 2019, respectively 
specific consumption reduced from 218 kwh/m2year to 154 kwh/m2 year. Renovation has been 
started in the first building (care centre for the elderly) in 2019. At the 2nd, 3rd and 4th building, no 
significant actions have been taken, these buildings are the water management facility, 
tuberculosis hospital, and public transport station.  

There were 3 buildings in the 3rd group. Positive improvements can be seen in all of them 
because of small improvements that have been done. The 6th and 7th were renovated in 2013–2014, 
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but did not meet the target energy efficiency, but after EnMS implementation, the situation has 
improved.  

Also 2 buildings in the 1st group were identified, because of very high specific heat consumption. 
Building 9 is a public sauna, which hasn’t been addressed in terms of energy efficiency. Building 
10 was renovated in 2013–2014, and did not meet the energy efficiency targets.  

In all 10 buildings total energy savings in 2019 have been 11 %, compared to 2015.  
 

  

Fig. 6. Heat energy consumption at 123 municipal buildings of the city of Daugavpils in 2015. 

 

Fig. 7. Heat energy consumption at 123 municipal buildings of the city of Daugavpils in 2019. 

One building – the city hospital – was excluded from the graph, because of its significantly 
higher energy consumption – 5240 MW in 2015 and 4288 MW in 2019 (climate corrected). The 
respective specific heat energy consumptions were 137.8 and 112.8 kWh/m2year. Nevertheless, 
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this building should also be addressed, as it has the biggest energy consumption in the 
municipality. 

Since the EnMS was introduced, nine buildings (schools and kindergartens) have been 
renovated. Energy performance of these buildings before and after renovation is shown in Fig. 8. 
Energy consumption in most of the buildings has been significantly reduced. Energy savings in 
2019 in 9 renovated buildings were 47.7 %. However, the full potential has not yet been achieved 
in three buildings where specific heat energy consumption is still above 150 kWh/m2 year 
(buildings 3, 5 and 9). This indicates, that more action should be taken.  

 

Fig. 8. Heat energy consumption at 9 municipal buildings of the city of Daugavpils which were renovated during 2016–
2018. 

 

Fig. 9. Total energy consumption of 123 municipal buildings in Daugavpils (in 2014 and 2015 only partial historical data 
are available and energy consumption was higher). 
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 Since implementation of the energy management system in 2016, heat energy consumption in 
all 123 buildings together has been reduced by 12 % or 5.2 GWh (climate corrected data). 
Electricity consumption in 2019 has decreased by 8 % compared to 2016.Also, only since 2016 
full set of data for all buildings are available and data for 2014 and 2015 are partial, explaining 
the increase in energy consumptions from 2014 to 2016.  

3.6. Cost Savings and EnMS Implementation Costs 

Every year the Daugavpils municipality spends around 5.5 to 6 million EUR for energy in public 
buildings (heating and electricity). In 2019 due to the energy savings, costs for energy were 
reduced by 8 % compared to 2016, when EnMS was implemented. This was achieved even though 
electricity costs increased during these years.  

 

 Fig. 11. Energy costs in 123 municipal buildings in the city of Daugavpils. 

According to the information received from the Daugavpils energy manager, implementation of 
EnMS and certification of the system has cost approximately 12 thousand euros. Investments paid 
off in less than one year.  

4. DISCUSSION 

Previous research has shown that in many cases municipalities are encouraged to develop 
sustainable energy and climate action plans, but eventually they do not know how to properly 
work with data and make evidence-based decisions. In contrary, the city of Daugavpils has 
not only developed SECAP but has also created a system for data collection and analysis, and 
continues to improve and extend the system. A few strategic decisions have allowed them to 
move forward with sustainable development.  

Daugavpils chose to use EnMS as a tool for addressing energy issues, as the municipality 
has very diverse needs. In this case application of BEMS approach could become too heavy 
and knowledge intensive for such a large system of more than 100 buildings. Success of 
Daugavpils’ case could be explained by transparency and adaptability of the system, allowing 
for its gradual expansion and improvement. 
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The first research question was – what is the precondition for implementation of EnMS? In 
case of Daugavpils, the most significant factors were two, one was that the administration of 
the municipality acknowledged that energy efficiency measures do not reach the expected 
results. The other factor was legislative requirements that came into force shortly before the 
municipality implemented EnMS.  

The second research question concerned the benefits of implementation of EnMS. In case 
of Daugavpils, success can be defined first of all by energy and financial savings. In the 
meantime, the system has also ensured a structure and knowledge to municipality for future 
decisions. From the very beginning, Daugavpils included within the system most of the city’s 
infrastructure from three main sectors – public lighting, public transport and municipal 
buildings. They successfully certified the system according to LVS EN ISO 50001:2012, and 
are gradually adding more objects to the system. Daugavpils has managed to reduce heat 
energy consumption by 12 % compared to 2016 in the building sector. Most importantly, the 
municipality has started to use data for decision making. According to SECAP one of the 
targets for 2020 was to reduce heat energy consumption in public buildings by 10 %, 
comparing to 2014, and this target has been achieved already in 2019 reaching a 11 % 
reduction (comparing 2016 to 2019, reduction is 12 %). Real data for public lighting and 
transport have also been collected. As the historical data were based on many theoretical 
assumptions, and real data were not available, detailed analyses of these two sectors are not 
included in this article. For these two sectors, the main goal was to start collecting real data 
to understand the actual situation and to enable future decision making based on this data.  

The third research question was – what the most important factors for EnMS are to 
successfully function. In the case of Daugavpils, one of the most important success factors, 
was the appointment of an energy manager, and very specific allocation of responsibilities 
among employees. Most importantly, the distribution of responsibilities was done by official 
order of the executive director, giving a signal from municipal leaders that there is support 
for EnMS in the city council.  

Even though EnMS implementation in Daugavpils can be considered as successful, heating 
data analysis show that not always the largest and most inefficient buildings are chosen for 
renovation, even though data is available and acknowledged. A significant factor in the 
decision-making process is the availability of financial support from different funds and 
programmes. Therefore, in recent years renovation projects were implemented mostly in 
educational buildings.  

Since previous research about the application of ISO 50001 in municipalities is limited, this 
research paper gives significant insight on the effectiveness of using an energy management 
system approach in municipalities. Further research should be done, to find how EnMS could 
be implemented in smaller municipalities or more rural municipalities, and how street lighting 
and public and municipal transport data could be analysed.  
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