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Executive summary 
 

With regards to European Union‘s 3rd Energy package, European Bank for Reconstruction and 

Development (EBRD) has commissioned the preparation of a smart metering market feasibility 

study, including a cost-benefit analysis, to assess the possibilities of introducing smart meters in 

the electricity, gas and heat markets in Romania. 

A.T. Kearney has been selected to perform this market study, as it has a comprehensive and 

relevant experience in similar assignments in the area of smart metering around Europe. 

The study performed by A.T. Kearney with involvement of several market stakeholders indicates 

that implementation of smart metering in the electricity sector has a potential to be a profitable 

investment thanks to benefits coming from reduction of grid losses and reduction in the 

operational cost at utilities. The net present value of the investment in smart metering, in the 

recommended model and over the analyzed period of time (from 2013 to 2032) rises to almost 

1.170 million RON, indicating a return on investment of about 44 percent. 

In the gas sector, there is a risk that benefits will not cover all costs related to the 

implementation of smart gas meters. Benefits from reduction of losses in gas are much smaller 

than such benefits in the electricity sector and operational cost reduction is not justifying 

significant investments. If we assume a slow pace of installation of gas meters then the 

business case for the gas sector may be slightly positive. Additionally, for some specific utilities 

the investment in smart gas meters can be more profitable if they explore internal synergies in 

purchasing and installation processes.  

At this stage major benefits in the heat sector can be achieved by installation of submeters and 

additional benefits coming from smart meters in heat are minor. Additional, benefits in the heat 

sector could be brought by installation of Home Area Network (HAN) technologies and energy 

management systems disregarding if smart meters are installed or not. 

 

The additional arguments for implementation of smart metering in the electricity sector are 

benefits for the whole Romanian society, which can be achieved by installation of smart grid 

solutions based on smart metering infrastructure. Significant reduction in the electricity 

consumption level and reduction in CO2 emissions can be achieved by providing information 

about consumption either by central internet portals, which consumers can access over the 

internet or directly to devices present in consumption places (dedicated in-home displays, 

tablets, TV screens and others). Additionally, demand response solutions can support reduction 

of the peak load consumption leveraging data from smart meters and using the communication 

channel provided by smart metering infrastructure. Such benefits, although very significant for 

the whole society, were not included in the business case because realization of such benefits 

requires additional significant investments and such benefits are hardly transferable to 

companies investing in smart metering. The document is presenting them in a separate chapter. 
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We recommend implementation of smart metering in the electricity sector in Romania whereas 

installation of gas smart meters should be optional for utilities willing to do so. We believe that 

several investors may have a significant purchasing power therefore can achieve better prices 

of smart metering components and more favorable business cases than the ones included in 

our assumptions. We do not recommend a mandatory installation of smart meters in the heat 

sector. We believe that most benefits in the heat sector in Romania can be realized by 

installation of simple submeters. 

The beginning of this document describes the status of smart meter implementation in Romania 

and other countries. Further on, it proposes a set of minimum requirements that need to be met 

to realize the assumed benefits. Additionally, this document presents all relevant elements of 

the cost-benefit analysis, and proposes an efficient approach to installing smart meters. A 

number of recommendations are also presented that illustrate how to improve the profitability of 

the investments and mitigate risks related to the implementation of smart metering. Finally, we 

have included a proposed implementation schedule. 

In terms of smart metering deployment, an overview of what is happening at the international 

and level is included. With companies taking different approaches to roll-out timing and 

implementation, enforced by either regulatory frameworks and set national targets or driven by 

the economic benefits they foresee from implementation, we can draw a few conclusions about 

the risks that Romania may be facing in its effort to deploy smart meters:  

 

• Technological risk — here the key will be to ensure interoperability of the systems 

between different vendors given the uncertainty of future technologies, 

• Regulatory risk — regulations impacting the smart metering projects should be defined 

and transparent so that investors know what they can expect in the future in terms of 

obligations and return from investments, 

• Social acceptance risk—consumers may be resistant towards smart meters fearing 

that smart metering can have a negative health impact and their privacy can be 

disturbed. 

 

Romania is still in the early stages of smart metering implementation. Initially, a few pilot 

projects are being undertaken that focus on deploying automatic meter readings (AMR), with 

only about 15,000 consumers having an advanced meter management system implemented. 

This leaves room for vast opportunities yet to be explored.  

With regards to the start up in the electricity, gas, and heat markets, based on our project 

team‘s experience and our learning from other markets, we have analyzed four models of 

deployment: 

 

Model 1—independent communication infrastructures without middleware, 

Model 2—independent communication infrastructures with middleware, 

Model 3—common communication infrastructure without middleware, 

Model 4—common communication infrastructure with middleware. 
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Within these four identified models, we have analyzed an exhaustive list of costs and benefits, 

and have taken into consideration, from a qualitative standpoint, some other benefits and costs. 

When quantified and included in the cost benefit analysis, they would lead to biased results.  

 

Therefore, the cost-benefit analysis has been based on two major pillars: 

1. Analysis made from a country perspective—we have measured and identified the 

value created by the investment in smart metering not from the distribution system 

operator‘s (DSO‘s) point of view, but from the market‘s perspective. In other words, 

we have not taken into consideration any cost recovery method for the DSOs (for 

example, inclusion of costs in the tariff) since it depends on final regulations, 

2. Analysis of the target customers includes all low-voltage clients (households 

and small economic agents) for electricity and all households for gas. We did not 

include in the analysis medium or high voltage customers and big industrial 

consumers since these clients already have advanced metering devices or it is 

planned to install them. 

 

In addition to the detailed description of all costs and benefits, this report contains the 

preliminary findings and conclusions of the cost-benefit analysis. These conclusions can be 

briefly summarized as follows: 

• For the electricity market in Romania, smart metering can indeed bring added value, if 

the model has a middleware layer (data concentrators and balancing meters) and 

communication of data is made through PLC wiring from the meters to the 

concentrators and through various communication ways from concentrators to the 

central application. 

• Other technology architectures can be considered if they bring additional value. 

• Biggest benefits from smart metering for the electricity sector come from the reduction 

of commercial losses and meter-reading costs. 

• The business case for electricity is positive, but with certain risks: We considered, 

based on other market data, that smart metering will bring a reduction of 60 percent in 

commercial losses by the end of the implementation period. We believe this is a 

realistic scenario, however, it‘s highly sensitive to the following: A reduction of 

commercial losses of only 30 percent (pessimistic scenario) makes the business case 

is only slightly positive. Next to the roll-out, companies will have to ensure that state-

of-the-art processes are put in place, and that additional efforts are made regarding 

necessary transformations in current organizational models.  

• For the gas market, current findings given current assumptions show negative results, 

regardless of whether the implementation model uses a common infrastructure with 

the electricity. Opting for the common communication infrastructure, thereby 

connecting the gas smart meters to the electrical ones seems to bring the best overall 

results. 

• Although the economic feasibility for the gas market is negative, it does not 

necessarily mean that DSOs should halt smart metering deployment. For while the 
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case is negative from the market point of view, each DSO result would depend on its 

own capabilities, such as its meter purchasing power determined by the economies of 

scale it can leverage at the group level (for DSOs that are international players), the 

level of commercial and technical losses, its own distribution operation expense 

structure, and more.  

• For the electricity market, we have chosen an implementation period of 20 years 

(2013-2032), and schedule that would allow for achieving 80 percent of 

implementation by 2020 and 100 percent by 2022. 

• The rate of implementation, however, can significantly impact the present net values of 

the investments, depending on whether the company opted for faster installation in the 

case of electricity, and even a slower, much smoother implantation in the gas market 

(thereby resulting in a slightly positive case).  

• For the heat market, we believe that smart metering does not bring sufficient added 

value to offset the high costs of the investment. Current market conditions in the 

Romanian central district heating market make the modernization of grids a top priority 

for companies, followed by the investment in the submetering system. 

• Although smart metering for heat is not a viable option, we believe that submetering 

would bring significant benefits at a very low cost, and suggest it as the potential 

alternative solution.  

 

After the presentation of these findings, the final chapters of this report discuss the 

recommended implementation model, approach, and schedule for smart metering, and discuss 

briefly the necessary changes in regulations to allow for a smooth deployment.  
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1. Introduction 

1.1 Background 

In 2009, the European Parliament approved the EU‘s third energy package, a legislative 

initiative that seeks to improve competition in the gas and electricity markets, provide ownership 

unbundling with regards to production, transmission, and the supply of energy, and reduce of 

carbon emissions across the entire energy value chain.  

One of the key aspects of this legislative package is the implementation of smart meters in the 

electricity and gas markets. It states that until 2020, 80 percent of electricity consumers in each 

EU member country should have smart meters installed, if an economic assessment (cost-

benefit analysis) proves the implementation as feasible. In regards to the gas markets, the 

package does not impose any targets, but instead recommends that a timetable be prepared for 

the implementation of intelligent metering systems, with no recommendation regarding a scale 

or a deadline. 

A majority of the countries in Western Europe have adopted a policy of regulation-driven 

introduction of smart meters. Large implementation projects have already started in several 

countries in Western Europe (Spain, Italy, France, and others), and also in Eastern Europe 

(Poland, for example). 

In the Romanian market, European Bank for Reconstruction and Development (EBRD) 

commissioned the preparation of a smart metering market feasibility study, including a cost-

benefit analysis, to assess possibilities of introducing smart meters in the electricity, gas and 

heat markets. The EBRD‘s main objective was to assess the investment opportunities, 

possibilities and conditions as they relate to the introduction of smart meters in Romania. To this 

end, the study provided a detailed cost-benefit analysis illustrating the likely economic impact of 

a smart metering system introduction in the Romanian electricity, gas and heat markets.  

This report also includes a review of analyses that have been made during the project, 

including:  

• A review of international and European smart metering implementation status and 

regulatory frameworks, 

• An analysis of the status of Romanian smart metering electricity, gas, and heat 

markets, current metering systems and tariff methodologies, and views of DSOs 

regarding the expected benefits and perceived barriers of smart metering introduction, 

• An analysis of main benefits and costs associated with the implementation, 

• A review of cost-benefit analysis findings and the likely economic impact of smart 

metering introduction, 

• A review of the minimum functional requirements for smart meters, 

• A review of which client segments would be recommended for smart meter 

introduction, with an implementation approach and schedule. 
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The purpose of this report is to present our findings of the analyses with the EBRD and the 

Romanian Authority for Energy Regulation (ANRE). The report will also provide final 

conclusions regarding the likely impact of the introduction of smart meters for heat, gas, and 

electricity markets, along with recommendations for implementation and a proposed schedule.  

In preparation of this report and development of the cost-benefit analysis, A.T. Kearney 

performed several meetings and workshops with various market stakeholders and developed a 

model for cost and benefit analysis. All the work has been done in close cooperation with ANRE 

– Romanian Authority for Energy Regulation, the regulator of electricity, gas and heat (produced 

in co-generation) markets. 

 

1.2 Project objectives 

The purpose of the project was to determine what kind of economic impact introduction of smart 

metering would hold for key stakeholders of the electricity, gas and heat markets. This report 

presents the final findings of the cost benefit analysis undertaken with regards to the smart 

metering implementation for these markets. Several detailed objectives have been defined for 

the project (Figure 1): 

 

 

 

Figure 1: Project objectives 
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Internal and external analysis in the area of smart metering 

The market assessment covers two specific topics: 

1. A review of the European smart metering literature and an overview of the smart 

metering status in mature markets in Europe, together with theoretical and practical 

lessons for Romania from these markets, 

2. An analysis of the Romanian heat, gas and electricity markets in terms of regulations 

with regards to metering and tariff methodology and an assessment of the currently 

domestic metering systems. 

Involvement of stakeholders  

Here, we seek to understand the current metering systems by looking at the views, 

expectations, and perceived barriers of the distribution companies and the changes needed to 

implement smart metering in Romania. In addition, an assessment of current smart metering 

initiatives of utilities was undertaken, together with best practice scenarios for the cost-benefit 

analysis.  

Cost-Benefit Analysis 

The purpose of this analysis is to provide a holistic overview of both the costs and benefits 

associated with the introduction of smart meters, and assess its likely economic impact, 

together with expected consequences and results. It will also provide an overview of the roll-out 

benefits for consumers and the retail market operation. Among the expected benefits we found 

are the following: improved retail competition; energy efficiency and energy savings; lower bills 

due to better customer feedback; new services for consumers, including the vulnerable 

consumer; improved tariff innovation with use of time tariffs; accurate billing; reduced costs and 

increased convenience for pre-pay; less environmental pollution due to reduced carbon 

emissions; and the facilitation of micro-generation, including renewable generation. 

Minimum required functionalities of smart meters 

In addition to the cost-benefit analysis, the market study provides recommendations on the 

minimum functional requirements for smart meters in Romania (including those for later 

development and future metering integration), and on which categories of customers could be 

supplied with these smart meters.  

Assessment of needed changes in regulations 

This assessment addresses the link between all recommendations and results of the analysis 

and the regulatory framework needed to ensure a proper and effective implementation of smart 

meters. The purpose of the market study is to make recommendations on changes in primary 

legislation regarding communication standards, changes in legislation regarding the ownership 

of meters (including installation, calibration, and maintenance), the collection, calculation, 

forwarding and security of data, and the flexibility of metering and communications standards to 

allow for more smart demand side management (DSM) or metering applications and grid 
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operation in the future. The purpose of the market study is also to propose a schedule for the 

introduction of smart meters. 

Assessment of investments opportunities in smart metering in Romania 

The market study also assesses the investment opportunities for key stakeholders in the 

electricity, gas, and heat markets in Romania for smart metering. 

 

1.3 Involvement of market stakeholders  

Involvement of ANRE 

ANRE, the national energy regulator in Romania, was a key stakeholder in the project. During 

the project, we had several workshops with ANRE, including the kick-off meeting and workshop, 

which took place on May 25, 2012, and a second workshop on June 26 of this year. A third 

workshop was held on August 2, with the primary purpose of aligning the preliminary findings of 

the cost-benefit analysis with the hypotheses and assumptions used to drive the draft results. A 

final workshop with ANRE was held at the end of August to discuss the final conclusions from 

the analysis. 

In preparation for the status meetings and teleconferences, ANRE was continually updated with 

the status of all work performed. In addition, a formal request for information was sent to ANRE, 

aimed at gathering aggregated data about the electricity, gas, and heat markets, similar to the 

information collected from distributors and suppliers. 

Involvement of utilities 

Utilities in Romania were involved in this project in order to better understand the expectations 

and perceived barriers regarding the introduction of smart metering, and to identify current 

smart metering pilot projects that are under way. Therefore, we organized meetings with 

selected distributors and suppliers in the gas, electricity, and heat markets. Before each 

meeting, a formal data request was sent to utilities, and the majority responded in a timely 

manner. In addition, joint workshops were organized after the individual meetings. 

Involvement of other stakeholders 

We worked closely with other stakeholders, such as technology providers, to ensure all costs 

and benefits for the introduction of smart metering in the gas, electricity, and heat markets in 

Romania were taken into account.  

A request for information was sent to about 40 suppliers of smart metering equipment in order to 

collect information on prices and to assess the readiness of technology suppliers to offer their 

solutions on the Romanian market. Request sent to technology providers focused on collecting 

data regarding: 

- General information of the suppliers, 

- Production capabilities and deployment of products, 
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- Projects undertaken in the area of advanced metering infrastructure (AMI) and the major 

clients served, 

- Pricing of smart metering and adjacent products, 

- General technical specifications of products and functions. 

2. Status of smart metering implementation at the international 

level 

2.1 Energy challenges 

In the recent years, the energy world has been challenged in various ways. These challenges 

continue to fall into a few basic categories that need to be tackled: 

- Pressure to achieve or improve energy efficiency: optimizing the use of energy and 

reducing waste and losses on the value chain, together with a regulatory push for 

enhancement of grids to achieve efficiency gains, 

- Regulatory pressure on costs: optimizing operating expenses and capital expenditure, 

reducing grid losses and increasing the need for new investments in desired direction, 

- Growing demand: demand for energy increased in the last two years with ~5 percent 

compound annual growth rate, and by 2030, it will further increase, as population 

increases, 

- Electricity prices: also expected to increase by 40-70 percent by 2020, as a result of 

growing demand, 

- Environmental issues: increased pressure by climate change and global warming to 

reduce pollution from energy production and shift towards greener sources of energy, 

pressure to reduce carbon dioxide and nitrogen oxide emissions, 

- Security of supplies: reliance on foreign sources and ―stability‖ of nations that provide 

them (for example, imported gas in the EU is forecasted to increase by more than 70 

percent), 

- Mix of energy sources – renewables‘ role: share of renewables is expected to reach 

between 18 percent and 35 percent by 2035 in total energy consumption; fossil fuel to 

reduce from the level of 81 percent (2010) to the level of 75 percent (2030), following 

significant pressures after the Fukushima disaster in 2011 to reduce reliance on nuclear 

energy. 

 

In order to respond to the challenges, the EU has set three goals under the catch phrase of 20-

20-20 by 2020. They are to: 

- Reduce greenhouse gas emissions by at least 20 percent by 2020 in comparison to 

1990 levels, 

- Increase the share of renewable energy sources in energy consumption to level of 20 

percent, 
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- Reduce primary energy use by 20 percent compared with projected levels, to be 

achieved by improving energy efficiency. 

 

2.2 Smart metering will support the realization of EU objectives 

Before delving deeper into the analysis, at a high level it is generally acknowledged that smart 

metering can contribute to answering the above mentioned challenges. Smart meters can have 

a direct impact on: 

- The need to increase energy efficiency, by a better transparency in data 

measurement and incentivizing consumers to modify their consumption habits 

accordingly, 

- Regulatory pressures to decrease costs, by reducing losses and costs of meter 

reading, together with better identification of needed investments, 

- Replying to growing demand, by educating consumers to reduce peak load 

consumption, 

- Environmental concerns, as reduced peak load power will lead to lower production 

and usage of power plants with high carbon dioxide emissions, 

- Security of supplies, by enabling flexible industry infrastructures and minimization of 

energy inventory, and by increasing the share of base load production. 

With the expected regulatory changes in Europe, smart meters will also play an important role 

in: recording usage time, supporting consumption-based billing, providing detailed energy usage 

information, and enabling commercial management systems to audit energy. It will, ultimately, 

encourage consumers to conserve energy and optimize consumption. For all these reasons and 

more, the installation of smart meters is the right choice for all types of facilities. 

 

2.3 Regulatory support for smart metering 

At a global level, several countries have developed regulatory framework and set target 

deadlines for the installation of smart metering and in some cases, smart grids. The United 

States, Canada, China, Japan, Brazil and South Korea are among the countries outside Europe 

with the most ambitious targets in terms of smart metering introduction, especially for the 

electricity market (see figure 2). 
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In Canada for example some states introduced smart meters to customers as early as 2011. 

Leading Asian countries, such as Japan and China, set target dates in the next five years. In the 

case of Japan, rapid developments are planned, triggered by last year‘s disaster at Fukushima. 

Japanese regulators are keenly aware of the benefits that smart metering and the smart grid 

can bring to network safety and monitoring. India is also moving forward with plans to install 200 

million smart electricity meters. 

Source: DRSG, A.T. Kearney 

Source: BERG, ICER, ESMA, A.T. Kearney 

Figure 2: Smart metering targets set for 2020 

Figure 3: Regulatory status in selected countries around the globe 
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In the United States, California is the smart metering leader. Currently, they are on course to 

finalize the installation of more than five million smart meters this year, with efforts under way in 

other states as well.  

Europe had an early start following the turn of the century, when Italy became the first nation to 

roll-out automated meter reading for more than 30 million customers. This has rapidly led to the 

installation of more advanced smart meters. Here, in one of Europe‘s frontrunner countries (next 

to Sweden), the regulator not only set targets for smart metering deployment (especially for gas, 

with 80 percent of residential customers set to be on line by 2016, and electricity customers 

already benefitting from these meters), but also imposed annual penalties on suppliers that fail 

to reach the defined targets (including interim targets). 

Nordic countries also rapidly deployed these technologies. Sweden, for example, mandated 

installation of more than five million smart meters by 2009. In Denmark, while there is no legal 

provision of smart meters, a number of large-scale deployments have still taken place. Denmark 

is also providing their customers with an advanced market model and a structure that includes 

multi-utilities. Finland is calling for 80 percent of households to have electricity smart meters by 

2014, and Norway is targeting a full roll out by 2017. Norway‘s regulator recently mandated that 

all 130 Norwegian utilities deploy smart metering systems with specific criteria, including 15-

minute interval readings, remote connect and disconnect option, encrypted communication, and 

integrated gas and water meters. 

Spain, France and the United Kingdom are, at the moment, the most active markets for both 

electricity and gas. Spain mandated an operational smart metering system by 2014 and 100 

percent deployment by 2018. In France, Commission de Regulation de l‘Energie (CRE), the 

energy regulator, wants to see mandatory smart metering implementation for all electricity 

consumers by 2016 (at least 95 percent coverage) and GrDF prepares to introduce gas smart 

meters to all customers. In fact, in 2010, it has undertook the largest gas pilot project to more 

than 28.000 customers. 

In the United Kingdom, the British government has announced plans to install 53 million electric 

and gas smart meters in households and businesses by 2019. 

Not all countries, though, have been eager to impose strict targets for smart metering 

deployment. In Germany, for example, devices for electricity and gas must be installed in new 

buildings, while owners of existing buildings can choose to use this technology on a voluntary 

basis.  

The regulatory call for smart metering implementation and development has not been seen for 

heat sector. Therefore, no target dates or strong regulatory framework have been set up for 

these sectors. However, with water infrastructure in Europe needing updating, researchers 

show that the smart metering market in both the heat and water sectors will be worth several 

billions of Euro by 2020. In the United Kingdom, the roll out for electricity and gas has taken into 

account that the infrastructure should be able to support future smart meters for other utilities. 
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2.4 Regulatory strategies for smart metering implementation 

Smart meters are being rolled out for different reasons in different regions. In most countries the 

implementation decisions are based on complex cost-benefit analysis for investors or for the 

society as a whole. In most cases significant benefits are identified for societies however not in 

all cases investments are profitable for investors.   

In the United States, an analysis performed by the Electric Power Research Institute showed 

that smart grid technologies with smart metering as a starting point could reduce electricity 

usage by 4 percent a year by 2030. A different study by the Pacific Northwest National 

Laboratory estimates a 6 percent reduction in power usage due to consumers choosing to use 

energy during times that are both more affordable and less impactful on the environment. The 

United States, however, lacks a nationwide policy to set smart metering targets because of high 

consumer resistance with respect to data privacy and security, and the fear of increased energy 

bill costs. Here, however, unlike in Europe, curbing peak power is critical, as Americans use far 

more electricity than Europeans.  

In Ontario, Canada, the positive impact of smart metering was officially recognized after a 2005 

study showed peak-load usage was reduced by 2 percent. A pilot project, one year later, saw a 

reduction of 6 percent in energy consumption and, as a result, the state has now finalized the 

roll out.  

In the United Kingdom, a study taken by the Energy Saving Trust showed that households could 

save up to 10 percent a year on their energy bills by deploying smart meters. This would reduce 

costs by more than 100 pounds. These results have been tested with pilot projects undertaken 

by Scottish and Southern Energy and supported by the Department of Energy and Climate 

Change (DECC) and the regulator Ofgem. As a result, the government has acknowledged that 

the deployment of smart meters is the most effective way to help customers cut energy use as 

part of this country‘s target to reduce CO2 emissions by 2020. In addition, the British business 

case for smart meter installation showed a 2,8 percent reduction in electricity consumption. 

Ireland‘s Commission for Energy Regulation (CER) published the following results of a smart 

metering pilot project performed using more than 10.000 customers: a 2,5 percent drop in 

electricity consumption for residential customers (though other studies have shown a 9,4 

percent average reduction), with a peak demand reduction of 8,8 percent. Eighty-two percent of 

all customers made a change in their energy consumption behavior, and it was noted that in-

house displays played an important role in enabling them to reduce peak consumption. Both 

results in Ireland and in the United States showed that smart meters also brought benefits to 

consumers with limited incomes, or households that usually receive state allowances or 

subsidies, enabling them to reduce their electricity bills and consumption behavior. 

In Italy, after the successful roll out of smart meters for the electricity sector, the regulator 

performed a cost-benefit analysis before announcing in 2008 the mandatory installation of 21 

million gas smart meters, with 19 million of them occurring before 2016. The analysis showed 

positive results for DSOs with more than 50.000 customers. 
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In Sweden on the other hand, the installation of smart meters was not made mandatory. 

However, there was an implicit obligation since, starting in July 2009, legislation required hourly 

reading of all electricity meters, which resulted in the large scale implementation of smart 

meters. The decision to do hourly readings was made as a result of a positive cost-benefit 

analysis undertaken in 2010, which showed significant gains in energy efficiency for households 

with more than 8000 kWh of consumption. 

The Dutch government announced its requirement that all seven million households in the 

country have a smart metering system by the year 2013, as a cost-benefit analysis showed 

positive results for the country. The roll out of smart metering was postponed in 2009, however, 

due to potential privacy concerns among consumers. But the government reached out to the 

people, finding a middle ground between achieving energy efficiency benefits (proved through 

analyses and studies) and protecting the consumers‘ privacy. This was accomplished by setting 

different target deadlines for the implementation of electricity and gas smart meters, and making 

the transition optional for customers.  

Tables 1 and 2 present a summary of cost-benefit analyses (CBA) undertaken in EU countries 

in the electricity and gas sectors. 

Table 1: Status of CBA development in the EU - Electricity 

Country 
CBA already 
undertaken 

Positive impact 
from CBA 

Intention to 
conduct CBA 

Countries with 
no CBA but no 
longer relevant 

Austria       

Belgium        

Czech Republic        

Denmark        

Finland        

France      

Germany        

Greece        

Hungary        

Ireland        

Italy        

Latvia        

Lithuania         
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Luxemburg        

Norway       

Poland      

Portugal      

Slovak Republic         

Slovenia        

Spain        

Sweden        

Netherlands       

United Kingdom       
Source: energy-regulators.eu 

 

 

Table 2: Status of CBA development in the EU - Gas 

Country 
CBA already 
undertaken 

Positive impact 
from CBA 

Intention to conduct 
CBA 

Austria     

Belgium      

Czech Republic      

Denmark     
 

Finland      

France     

Germany      

Greece      

Hungary     

Ireland     

Italy     

Latvia      

Lithuania      
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Luxemburg      

Norway       

Poland       

Portugal      

Slovak Republic       

Slovenia      

Spain      

Sweden      

Netherlands     

United Kingdom     
Source: energy-regulators.eu 

 

In Germany for instance, smart metering policy is mainly driven by customer demand and the 

country has hesitated to impose strict targets due to large public reluctance towards privacy of 

consumption metering data.  

One of major benefits realized by investors is the reduction of the technical and commercial 

losses. This was one of the key reasons for implementation in for both Italy and Poland, where 

studies have indicated a potential reduction of commercial losses even by as much as 60 

percent (in some cases even 90 percent). Evidence has also shown an increasing focus on 

reduction of grid losses in South American countries.  

There are other reasons too, for setting ambitious targets, such as those in Japan, where the 

target to roll-out smart meters for 80 percent of households in the next five years was 

encouraged because of the governmental concerns and pressure to increase energy 

efficiency and network safety and monitoring after the Fukushima disaster last year. China, on 

the other hand, is an example of a country where all such reasons are combined with a purely 

political ambition to build a smart grid industry. The Chinese government is making phenomenal 

investments in the energy sector and planning to build a nationwide smart grid by 2020, with 

smart metering being only one part of the plan. 

 

2.5 Barriers to the implementation of smart metering 

Although in many cases there is strong motivation to install smart meters, a number of barriers 

can hinder both the speed and effectiveness of the implementation. The following should be 

considered when putting smart metering into operation: 

• Consumer resistance is one of the key barriers to implementation. It is driven by 

data security and privacy issues, as collected data allow for very detailed conclusions 

to be made regarding a household‘s behavior. The impact of this barrier can be 
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observed in some key markets, where the potential for smart metering is high, but the 

installation process has not progressed because of high customer resistance. 

 

• Cost is another key barrier. In most countries, the cost of smart meter roll out can be 

recovered either through regulated network tariffs or through customers‘ bills. The 

United States, Canada, Sweden, the United Kingdom, and France are examples of 

where grid operators (DSOs or, in the case of the United Kingdom, suppliers) have the 

right to recovery costs for relevant and cost-efficient investments, such as smart 

metering, by adding those costs into the taxes. Cost recovery systems can be thought 

of in different ways. In Italy, for instance, the laws allow cost recovery through taxes 

based on revenues from the different types and quantities of meters installed 

(including the decreased allowed revenues for DSOs that fail to meet interim targets 

for deployment), whereas in other countries (Victoria state in Australia is a good 

example) everyone gets charged, regardless of when the smart meter is installed. A 

further example comes from First Utility in the United Kingdom, which charged a one-

off installation fee. 

 

• Cost issues are even more problematic as tangible benefits, especially for customers, 

are expected after a certain period of time from the start of the implementation, 

whereas investment expenditures are incurred at the beginning. In other words, 

consumer benefits are delayed compared to costs.  

 

• Economic constraints also pose a problem when it comes to the speed of a roll 

out, as there is the risk of a biased distribution of benefits. Costs can be easily 

assessed, while benefits remain uncertain. Benefits can also be distributed among 

market participants, so that investors are not accurately awarded. With high 

investment costs, market parties become hesitant. The United Kingdom has seen a 

great deal of debate around the topic of just how accurate many of the studies are that 

prove the benefits of smart meters. For example, an important benefit for consumers, 

such as the decrease or modification of energy consumption, is only possible with 

installation of in-house displays, which in some studies have not been taken into 

account, while in others, they were considered. 

 

• There are also technical restrictions, resulting mainly from the lack of 

standardization and the rapid development and advancement of technologies. 

Together, they often result in the technologies not interacting when trying to integrate 

products from different suppliers. This is due, in part, to proprietary solutions. In Spain, 

for example, two open standards of communication protocol have been put in place to 

ensure that multiple vendors can access the market. Setting such standards through 

the regulatory framework, however, needs to be done carefully. In Canada, for 

instance, technology vendors failed to meet the stated specifications, which resulted in 

DSOs teaming up in a joint request for proposal. 
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• Stranded costs may be an important implementation aspect also when considering 

the business case from the DSO‘s point of view. If speed of implementation is not 

accurately accounted for and the pace is too fast, replacing assets that are not fully 

depreciated, negatively impact accounting results of the companies replacing meters.   

Source: BERG, Datamonitor, A.T. Kearney 

• Regulatory environment can, ultimately, be both a driver and a barrier. In liberalized 

markets, role of regulators in promoting smart metering may be limited. In addition, the 

regulator‘s responsibility may stretch further, protecting consumers against undue 

price increases and protecting consumers‘ privacy.  

 

 

 

 

 

 

 

 

 

 

Figure 4: Barriers of implementation and mitigation measures in different countries 
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2.6 Development of smart metering in different markets 

Throughout the world, countries differ in terms of smart meter penetration. Figure 5 briefly 

describes the implementation status for a few select countries in Europe in both the electricity 

and gas sectors. 

In Italy, Enel, the nation‘s largest power company, has installed 32 million residential smart 

electricity meters, which offer customers several benefits. Italy is also taking steps towards the 

installation of gas smart meters, setting minimum standards for smart gas metering 

implementation. The goal is that by 2016 they will be deploying gas smart meters to 100 percent 

of industrial customers and 80 percent of residential customers. Italy‘s regulator also set interim 

targets: 5 percent replacement by 2012, 20 percent by 2013, and 60 percent by 2015. 

Source: BERG, Datamonitor, A.T. Kearney 

Apart from these, other markets have also achieved significant progress in introducing smart 

metering. The United Kingdom and Ireland are making great strides and have ambitious plans 

regarding smart metering roll out for both the electricity and gas sectors. Smart meters here are 

forecasted to reach a 65 percent penetration by 2015.  

Spain and Portugal will reach approximately 73 percent penetration by 2015, with Nordic 

countries taking the lead with a 92 percent penetration, according to IP Multimedia Subsystem 

(IMS) research. Central and Eastern European countries are still behind Western European 

countries, with the official user forecast for this region not going beyond 15 percent by 2015.  

Germany is one Western European country that is lagging behind. Figure 6 shows the status of 

smart metering implementation in Europe, depending on degree of penetration and the 

forecasted situation in 2015.  

Figure 5: Smart metering status in selected countries 



FINAL REPORT 
 

25 | P a g e  
 

Source: IMS Research, A.T. Kearney  

As you can see, Central and Eastern European countries show slower progress, with Poland 

and the Czech Republic being the region‘s frontrunners. Poland‘s ambitious plan to install three 

million smart meters for electricity before 2017 represents the highest target currently set in the 

region. Other countries here have not made significant progress towards deployment of smart 

metering, with the exception of few pilot projects (the majority of which are related to automated 

meter reading).  

 

2.7 Utility approaches to smart metering implementation 

Several utilities have already taken important steps towards implementing smart meters, 

registering significant achievements in quality, results, or the number of smart meters installed. 

These actions of corporate players are triggered mainly: 

- By the regulatory push to achieve the national targets, 

- From within the companies, as the economic benefits to their clients become 

apparent. 

Enel‘s deployment of electricity smart metering in Italy, between 2002 and 2008, proved the 

economic viability of this investment. It also led to interesting results, such as decreased 

operational expenditure per network customer from 80 euro to less than 48 euro or reduced 

average interruption time from 128 to only 46 minutes. Nine hundred thousand meters are 

read daily, with close to a 100 percent success rate. In addition, as this solution proved viable 

and efficient, Enel started commercialization of its smart metering technology platform into other 

Figure 6: Smart meters penetration rate in 2011 and forecast for 2015 
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countries. A good example for this is Endesa of Spain, which plans to install approximately 13 

million smart meters by 2015. In fact, last year alone close to 1.5 million meters were already 

installed.  

In just two years (2010-2011), ERDF in France deployed about 250,000 smart meters and 7,000 

concentrators, with very good results in terms of communication reliability: 92 percent of the 

meters were able to communicate instantly, with 98 percent of the data collected in the first 

48 hours. ERDF expects a full deployment of up to 35 million meters to begin in 2013, with the 

first seven million delivered by 2014.  

British Gas has installed a base of nearly two million smart meters, replacing worn-out ones at a 

rate of 850.000 meters per year. They have not only piloted several smart meter installation 

projects for thousands of households, but have also discovered important benefits with 

customers who have installed PV solar panels and other micro-generation technologies. 

In fact, the utility giant launched the United Kingdom‘s first micro-combined heat (micro-CHP) 

boiler in the consumer market, which can generate electricity and heat, helping bring savings in 

energy bills and cut CO2 emissions by 20 percent. First Utility, Npower, EDF, Scottish and 

Southern Energy, Scottish Power, and E.ON are other companies in the United Kingdom that 

have started installation of smart meters.  

Their deregulated market structure (the meter market has been opened up to competition, as in 

Germany, where customers are free to choose the meter operator) leaves room for a more 

competitive, economics-driven implementation. Many companies are seeing additional 

advantages in the market from having smart meters, such as the ability to offer new and more 

customized services to customers. The advantages derived from these new offerings could 

also be interpreted as a stranded asset cost risk for suppliers, as they install meters (having the 

ownership), then face the possibility that customers will move to another supplier.  

One of the largest deployments in North America is operated by Hydro-Quebec in Canada, 

which plans to replace 80 percent of its 3,8 million meters. This will allow customers to monitor 

their energy consumption in real time, along with data management systems, service, and 

support. The deployment was started with two pilot projects of 30.000 meters that were to test 

implementation assumptions.  

Pilot projects are key when it comes to testing hypotheses related to benefits, costs, and 

implementation approaches. Fortum, Norway‘s seventh largest utility company, for example, 

started a pilot project in 2011, deploying the smart meters to 100,000 domestic electricity 

customers and its 550.000 customers in Finland. In Netherlands, Oxxio installed more than 

100.000 meters in pilot projects, while in Germany, numerous trials involving RWE, Yello Strom, 

EnBW, EWE, TWK, and other utility leaders led to the installation of almost 250.000 smart 

meters.  

In terms of heat and water smart technologies, Germany‘s E.ON Bayern conducted a pilot 

project, where more than 10.000 households were equipped with state-of-the-art smart metering 

technologies. Moreover, the public works department of the town of Erding is currently installing 

smart metering technologies for electricity, gas, heat, and water usage in 33.000 households. 
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This test will lead to a better understanding of the underlying benefits of efficient utility 

consumption.  

In Finland, another heat smart metering pilot project is being undertaken by the Tampere District 

Heating company. This project supplied 5.000 customers with automatic meter management 

(AMM) solutions, and offered clients hourly consumption data, such as heat energy, water flow, 

and flow and return temperatures. The project resulted in an exceptionally positive outcome, 

giving customers the chance to optimize consumption and reduce the amount of inaccurate 

billing, while helping improve management, operation, and maintenance activities for the 

company (optimization of network dynamics and pumping).  

In Scandinavia and Poland, several heat utilities installed remotely read meters at commercial 

customers, facilitating a reduction in operational costs. 

Regulatory push, however, is not the only thing that drives the implementation of smart 

metering systems. In many cases, utilities initiate the installation of smart metering without the 

urging of the government. Utilities in Denmark are good examples of this. There, companies 

initiate investments in smart metering systems, realizing the long-term economic benefits these 

deployments can bring. In Sweden, the regulator has not imposed any rules or guidelines 

regarding the minimum functions of smart meters. But due to high labor costs, energy 

companies are extremely proactive in terms of smart metering implementation.  

Source: GTM research 

Figure 7 illustrates the driving forces behind the smart metering topics in European countries. 

By 2016, more than 100 million smart meters are expected to be deployed.   

Figure 7: Drivers for implementation of smart metering by countries – 2020 AMI total market 

forecast 
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In Spain, companies have taken up where the government dropped off, taking significant steps 

towards smart metering and even the implementation of so-called ―smart cities‖, with utilities 

like Endesa and Iberdrola investing large amounts of money in cities such as Malaga and 

Castellon respectively. The latter is the first electric smart grid city in the country, with more than 

100.000 meters installed and 600 transformer stations upgraded, offering real-time power 

consumption monitoring.  

 

2.8 Different market structures 

Countries that embrace smart metering differ also in terms of market structure. These 

differences occur in the areas of ownership of meters and management of data exchange 

between different market participants.  

In most countries ownership of meters and their maintenance lies with the DSOs. There 

are, however, exceptions to this rule: In France, electricity meters are owned by municipalities, 

but maintenance is the responsibility of the DSOs (for gas meters, both ownership and 

maintenance are under DSOs). In the United Kingdom, meters are owned by suppliers, and in 

Germany, although the DSO is the default metering operator, customers can choose their 

service provider, making ownership of meters unclear. In the case of small utilities, meters are 

owned by the customers. In Nordic countries other situations appear. In Denmark, for example, 

DSOs own not only electricity, but also gas and, in some cases, heat meters. Other structures 

can be seen in the United States, where in Colorado, meters are owned and maintained by 

vertical integrated utilities.  

Using a common communication infrastructure for electricity and gas is believed to be 

more cost effective for smart meter installers, rather than each having its own communication 

infrastructure. In Europe, we see a few examples of utilities sharing the same infrastructure. For 

example, the Italian gas metering industry looked at the opportunity to link their meters to the 

existing electricity metering infrastructure, but as this uses proprietary protocols, the approach 

was not seen as a valid solution. The industry is still seeking an independent solution, with the 

regulator guaranteeing cost neutrality.  

In the United Kingdom, the government has mandated dual gas and electric smart meters for 

every home and business by 2020, and in the Netherlands, the Dutch utility, Oxxio, put electric 

and gas smart metering systems into action using wireless data communication instead of the 

electricity grid (PLC). Oxxio created a self-service platform for customers called ―myOxxio,‖ 

where they can monitor both their electricity and gas consumption. This example also shows 

how outsourcing the management of metering operations and the underlying IT infrastructure 

can work, as they work in partnership with IBM.  

In California, Pacific Gas & Electric deployed a smart metering system for collection of electricity 

and natural gas data from households and businesses. The data is collected from electricity 

meters once every 15 minutes and from gas meters daily, and then transmitted through a 

secure wireless communications network. The roll out of this system is expected to reach to 
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about 10 million meters by the end of this year. According to the company, the program will 

encourage growth in renewable energy sources, reduce CO2 emissions, and empower 

consumers to understand and reduce their energy consumption and, hence, monthly energy 

costs. 

 

2.9 Key lessons for Romania 

As a newcomer to the smart metering arena, Romania has the distinct advantage of being able 

to learn from the experiences of others, and can quickly leverage these lessons to ensure a 

smooth introduction into the marketplace.  

For them, the following three, key risk areas must be considered when implementing this new 

technology:  

Regulatory risk: 

• The experiences of other countries indicate that regulatory framework has to clearly 

state whether or not implementation of smart metering is mandatory. Regulatory 

rules should be clear before investments are made. 

 

• The rules must also be clear when it comes to cost recovery. In most countries, the 

cost of meter roll out can be recovered through regulated, network tariffs. In other 

countries, regulators must create incentives to invest in smart metering. 

 

• It is also important to set the minimum functional requirements for the smart 

meters. In Italy or France, functional requirements are defined by the regulators. 

However, in a country such as Sweden or the state of Colorado (United States), no 

minimum function requirements are legislated. Here, also companies have realized, 

independently, the economic benefits of smart metering. 

Technology risk: 

• Interoperability of smart metering systems, and architecture as a whole, will be a key 

challenge. Spain and Canada are examples where regulatory bodies worked closely 

with utilities in defining open standard communication protocols to allow equipment 

from multiple vendors to be interoperable. This ability to interface is the standard in 

nearly all countries considering the introduction of smart meters. 

 

• Rapid technological advancements require a forward-thinking approach to smart 

metering, as smart meters will need to be interconnected in the future with the home 

area network. This will allow them to capture additional benefits from the more 

advanced future technologies. In fact, smart metering is the basic requirement for 

further development of the smart grid. 
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Social acceptance risk: 

• Consumers‘ resistance has proven to be an important barrier in smart meters roll-

out in some countries. Consumer reluctance results from worries regarding: 

o Personal data protection, as smart meters will allow access to much more 

detailed data about households‘ consumption. This cultural resistance to any 

form of data registration was one of the reasons behind Germany‘s strong 

regulations regarding roll out. 

o Fear that the electricity and gas prices will increase as a result of smart 

metering implementation. The state of Colorado in the United States, for 

example, used several types of tariff systems as tools for decreasing customers‘ 

resistance (standard ToU, real time, critical peak pricing, peak time rebate rate). 

In Ontario, Canada, the regulator undertook a pilot project as early as 2006 to 

understand consumer reactions, which eventually resulted in the use of tariffs. 

o Fear the communication technology in smart metering will cause health 

problems 

In order to mitigate social acceptance risks, it is recommended that tailored educational 

programs be designed to engage consumers in the implementation process as early as 

possible. Such programs are used in France, where the regulator has organized working groups 

with all electricity stakeholders, including consumer organizations, since 2007. Italy also 

conducted numerous studies and customer surveys to help identify customers‘ needs. 

Smart metering provides numerous benefits, the most important of which is greater energy 

awareness for customers. This leads to them adjusting their consumption of energy, thereby 

reducing peak loads, reducing CO2 emissions, and reducing losses, both technical and 

commercial (as was experience by countries such as Poland, Italy, and some countries in Latin 

America). This last one results in lower operational costs for DSOs, and numerous other 

consumer and supplier benefits.  

Doubts have risen, however, regarding whether or not costs and benefits are appropriately 

distributed among stakeholders. This leads to reticence on the investor‘s part (usually the 

DSOs). There is evidence, though, that shows that even DSOs will enjoy economic advantages 

as a result of smart metering implementation (a CBA in Italy, for example, showed economic 

benefits for DSOs, with the onboarding of more than 50.000 customers). Of course, results differ 

between countries and are subject to many factors that can drive the speed and cost 

effectiveness of implementation. 

Finally, the implementation approach will have a great impact on the process: 

• Resource availability is critical, influenced by the implementation pace and 

schedule. Operators especially need to provide enough human and financial 

resources, in the short term, for the installations of meters, concentrators, balancing 

meters, and all other elements of the smart metering infrastructure. There is no best 

answer that outlines what the quantity of human resources should be for projects of 

this type. 
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• Stranded costs of replacing meters, which are not fully depreciated, is closely 

connected to the regulatory framework provided and implementation pace taken. 

Some European countries have chosen to replace old meters with new ones when 

they reach the end of their life cycle. This gives these operators an advantage over 

those who have a specific installation number set for them by regulators. The majority 

of installation goals, especially in lagging countries, are set to reach EC targets as 

quickly as possible. This puts added pressure on operators to replace meters, which 

are not fully depreciated. For the purpose of this study, which is made from a single 

country‘s perspective, stranded costs do not impact the results. Since the investment 

occurred in the past, these costs can play a significant role when considering the 

business case for each distribution company, since it will have an impact on the 

bottom line.  

• Cooperation of utilities is especially important when it comes to working together on 

electricity, gas, and heat metering infrastructure. It is true that a common 

communication infrastructure can reduce the implementation cost. However, it 

requires the trust and cooperation of utilities. A number of DSOs have ventured into 

TV, cable, Internet, and other telecom services by relying on the common 

infrastructure. All of the above topics are treated in the upcoming chapters of this 

study, building on the benefits and costs of the implementation and ending with the 

recommended model and regulatory changes needed for a successful deployment.  

 

3. Status of smart metering in Romania 

3.1 Key challenges on the Romanian energy market 

The Romanian energy market will face a series of challenges in years to come that need to be 

addressed today. These can be summarized in the following areas: 

- Increase of energy efficiency.  In 2005 compared to 1996, the energy efficiency index 

(ODEX) decreased by 26 percent at the level of the entire economy. Although progress 

has been made in both industrial and household segments (e.g.: measures for improving 

the performances of existing buildings), these need to do better as pressures are 

increasing. Romania‘s target for energy efficiency is for the achievement of savings at 

the level of 9 percent by 2016, contributing thus to the overall target of the European 

Union. 

 

- Increase of share of renewable sources. As part of the EU target, Romania has to 

ensure an achievement of 24 percent of renewable sources in total energy consumption 

by 2020. Through the National Energy Efficiency Action Plan however there is an even 

more ambitious target of 38 percent of all electricity production in renewable sources. 

This target is set high also because this year the regulator estimates 30 percent of 
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internal consumption came from renewable sources (in 2010 the share was even higher, 

35 percent, as it was a rainy year). The target for heating and cooling from renewable 

sources of 22 percent also poses a major challenge. 

 

- Improvement of technical infrastructure. The capacity of country‘s power grid poses a 

challenge, as well as increasing age of the current network. This poses a serious 

challenge to achieving the targets for energy efficiency and increased share of 

renewables. 

 

- Liberalization of the electricity and gas markets and increasing prices. The national 

regulator, ANRE, has set up calendars for full-market liberalization for both electricity 

and gas, which next to the additional needed investments to modernize the grids, are 

expected to lead to increasing prices for energy. 

 

- Growing demand. As purchasing power of Romanians is expected to grow in the next 

years and as the economic crisis flushes away, so the energy consumption is expected 

to grow. This has to be seen in parallel with the increasing energy prices, as a trade-off 

between the two might also be possible. The key challenge for Romania will be actually 

to optimize the consumption as a result of implementing energy efficiency measures 

such as smart metering and demand response solutions. 

 

- High grid losses. It is generally acknowledged that in Romania, as it is the situation in 

many Central and Eastern European countries, energy theft is on increased levels, as 

well as technical losses primarily due to aging network and poor monitoring of assets. 

Again, separately from needed investments to upgrade the grid infrastructure, the 

challenge consists in adopting measures that can help in identification of places of 

commercial and technical losses. 

Smart metering is expected to help address these challenges for Romania. Additionally It is 

expected that smart metering will help distribution system operators as well as other players 

along the chain in facing these increasing challenges by leveraging their operational capabilities 

and enhancing efficiency of day to day operations. 

 

3.2 Current tariff methodologies  

Electricity 

For both electricity and gas markets in Romania, the regulator (ANRE - Romanian Authority for 

Energy Regulation) is approving tariffs for electricity and gas utilities.  

The tariff methodology for electric energy contains indications on electricity price composition for 

various consumer categories, composition covering entire value chain from production to final 

supply.  
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The tariffs methodology is designed to set pricing guidelines for captive consumers, while 

for the non-captive ones the price is set based on the competitive market. Captive consumers 

have the possibility to change their supplier and thus become non-regulated consumers, if they 

request so, without having the possibility to change back to the captive (regulated) status.  

The general architecture for the electric energy supplied and final electricity price/supply tariff 

(for captive customers) is similar to that of most EU countries. The regulator states that all 

costs of the supplier associated with acquisition of electric energy for supplying captive 

customers, transport services (transmission tariff), system services, market settlement, 

distribution services (distribution tariff), taxes and excises are to be transferred to the 

final customer, including any other justified costs for supplying energy. Each of these 

components is regulated, including the profit margin of the supplier, set at 2.5% of the cost of 

acquiring the energy to be supplied (see figure 8).  

Electric energy can be acquired by the supplier from three main sources:  

• On the wholesale market, based on bilateral regulated contracts (electric energy 

quantities are established annually and can be adjusted each semester to cover the 

necessities, based on consumption forecasts – these quantities can be revised if 

customers migrate and become non-captive or forecast errors decrease), 

• On the spot market (called also ―next day market‖), 

• On the balancing market (as a result of a registered energy unbalance, so that in the 

end the acquired energy is equal to the supplied energy). 

 Source: ANRE documentation, Romanian legislation 

 

Figure 8: Final electricity tariff composition 
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For the household consumers‘ tariffs several, criteria are considered: type of meter 

installed (prepaid or post-consumption), voltage level of the network, where the meter is placed 

(low or medium voltage), whether or not a certain amount of consumption is reserved, whether a 

subscription for a certain daily quantity of energy is set or not, differentiation on time of use 

(either day/night or season – winter/summer) and whether there is a social tariff or not. The 

latter is set by the regulator for the households with a monthly average income per household 

member less than the legal minimum salary, and varies progressively according to three ranges 

of consumption (less than 2 kWh per day, between 2 and 3, and above 3 kWh per day).  

For captive non-household customers the regulator sets different tariff levels for each supplier. 

Several types of tariffs, for which customers can choose (depending on already defined factors 

and rules) are based on several criteria, among which: differentiation on time of use (peak time, 

normal or low-consumption, defined also by month, time of day, and type of day (working or 

week-end), or day/night split) or non-differentiation, duration of utilization, voltage level on the 

points of installations‘ delimitation (high, medium or low voltage), tariffs separated for power 

(price/kWh/year) or for energy (price/kWh). The regulator also sets tariffs in the case of each 

supplier for reactive energy; reactive energy tariffs also apply to customers that become non-

captive  

Regarding market liberalization in terms of tariffs, ANRE set out a timetable regarding the 

introduction of a free-price of energy acquisition component (percentage) for electricity 

tariffs, for households and commercial customers alike. This component is to be applied in the 

current supply tariff calculation, on an increasing basis, according to a specific calendar that 

aims to achieve a completely liberalized market until end of 2017 for households and until 

end of 2013 for commercial customers. The timetable is presented in table 3 below: 

Table 3: Timetable for liberalization of electricity acquisition price 

Implementation 
date  

Percentage of acquisition from 
competitive market (commercial) [%] 

Percentage of acquisition from 
competitive market (households)[%] 

01.09.2012 15   

01.01.2013 30   

01.04.2013 45   

01.07.2013 65 10 

01.09.2013 85 10 

01.01.2014 100 20 

01.07.2014   30 

01.01.2015   40 

01.07.2015   50 

01.01.2016   60 

01.07.2016   70 

01.01.2017   80 

01.07.2017   90 

31.12.2017   100 

Source: ANRE 
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A detailed methodology addressing DSOs with more than 100.000 customers sets rules for 

establishing and application of distribution tariffs, which are unique for each DSO. Each 

DSO has the obligation of providing a transparent accounting evidence for each regulated and 

non-regulated activity and allocating costs for the regulated activities to determine a distribution 

tariff to be approved by ANRE. For calculation of distribution tariffs, the regulator states that any 

justified cost associated with the distribution activity can be included in the tariff, 

however sets a ceiling limit for each year‘s tariff compared to the previous one, according 

to a formula based on inflation rate, a distribution-network quality factor (which is also 

regulated to be a maximum 2 percent of the revenues per year until 2012 or 4 percent after 

2012) and the percentage of variation of the tariff.  

Generally, six major cost clusters are recognized in the distribution tariff: 

a) Controllable network operation and maintenance costs 

These include: costs with materials and consumables, water, electric energy and other 

utilities, other materials (including metering devices registered as inventory), 

maintenance and repairs done by third parties, rents, insurances, studies and research, 

other services performed by third parties (including personnel training, publicity, 

protocols, telecommunication costs, etc.), personnel costs (salaries), and more.  

b) Uncontrollable network operation and maintenance costs 

These include: costs as a results of paid taxes, royalties, contributions to health and 

other salary funds, distribution costs as a results of utilizing the distribution network of 

other operators, compensatory salaries, costs generated by the inability to disconnect 

from a special commercial entity (based on legislator act – only part of the costs which is 

not covered by bank guarantees), costs with bad debts and costs with compensatory 

payments (imposed after lawsuits) for third parties for maintenance work. 

c) Cost of acquisition of electric energy for own technological consumption 

This cost includes both technical and commercial own technological consumption or 

losses (as otherwise known in the utilities terminology). For 2012, the average value per 

operator for this cost was set by the regulator at the level of 9,5 percent. The regulator 

also set out a program of own technological consumption reduction, to be implemented 

by DSOs, which is to be included in the tariff in the upcoming years, however regulator is 

flexible on setting yearly the target for this depending on investments for increased 

efficiency and other factors.  

d) Depreciation of existing assets and of new efficient investments 

This is composed of depreciation of initial existing asset base (on inventory until 

2005 – privatization date), depreciation of current assets (on inventory after 2005, 

until t-1 year) and depreciation forecasted for investments/assets put in place in 

year t. For the initial existing asset base (on inventory until 2005 – privatization date) a 

normal depreciation duration of 25 years was set. For the other assets, the depreciation 

duration is set according to accounting rules. For those with a duration of less than 10 

years, the yearly depreciation cannot be more than 30 percent of all depreciation 

for fixed assets in that respective year. The initial existing asset base is calculated 

each year based on specific formulas imposed by the regulator.  
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e) Return on assets and cost of equity for existing assets and new efficient 

investments  

The regulator sets rules (formulas) for calculating the return on assets, but also for 

determining the types of investments that can be recognized in the distribution tariff. 

Each DSO transmits to ANRE every year in November a two-year investment plan, with 

main scope of reducing the losses (own technological consumption) and improve the 

quality of the distribution system. Three types of investments are defined by the 

regulator:  

• Essential investments: made for maintaining the safety of the network and 

continuity of supply, replacement of old equipment, modernization of overloaded 

parts of the network, 

• Necessary investments: made for modernization of the network to achieve high 

quality standards according to the legislation (replacements of depreciated assets, 

extension of the network, new connections), 

• Justifiable inve stments: proved based on a cost-benefit analysis, including for 

example quality improvements of the distribution system or replacement of 

equipment for reduction of losses (own technological consumption).  

The regulator also sets rules for calculation of the cost of equity. Currently, this is set at the 

level of 10 percent (2008 – 2012) but starting next year it will be calculated based on CAPM 

– capital asset pricing model and will be included in the WACC – weighted average cost of 

capital to be approved by ANRE.  

The distribution tariff for each DSO is approved based on the above cost clusters, after 

applying a reduction percentage set with the goal of reducing operation and maintenance 

controllable costs and increase the efficiency of electricity distribution system. This 

percentage and its application are also set by the regulator.  

The distribution tariff is finally split for voltage levels: low, medium and high. 

  

Gas 

As with the electricity market, for the gas market the regulator defines clear principles and 

detailed methodologies for setting-up tariffs for supply, transportation, transit, storage and 

distribution of natural gas. 

Starting with 2008, a megawatt hour (MWh) became the measurement unit used for calculating 

tariffs in the gas market. Regulator has set conditions and rules for transformation of a cubic 

meter of gas into MWh depending on gas measurement conditions (pressure, temperature and 

combustion temperature, caloric power,  and so on). 

Final gas supply tariffs or prices are split customer segments: households (including non-

households that produce thermic energy (heat) in cogeneration plants and in plants that serve 

the general population) and non-households (other than those described before), and based 

on the weights in the final consumption basket of internal or imported gas.  
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For both households, fixed unitary gas acquisition costs for the period January – June 2012 

are set based on several sources of information: forecasts regarding gas consumption demand, 

based on statistical data for the years 2010 and 2011, forecasts of quantities to be supplied for 

the target period, evolution of import gas prices and internal production gas prices, and 

transportation tariffs (latter is included thus in the fixed unitary gas acquisition costs).  

The evolution of imported and internal production gas prices is set according to: gas acquisition 

price, average storage tariff and distribution and supply tariffs.  

The regulator also sets target for the cost of capital/equity afferent to the calculation of costs 

of financing stock and storage of gas. This level is currently set at the level of 8,63 percent for 

distribution and supply activities. For the transportation and storage activities is set at the 

level of 7,72 percent for the third regulatory time-frame (2012-2016).  

The weight of imported gas in determining the fixed unitary gas acquisition costs (at the 

entrance in the distribution system) for households is currently set at the level of 8,5%, while for 

the non-households at the level of 33%. This factor makes the differentiation of price level 

between the two groups of customers, other variables being equal.  

Final regulated gas prices paid by customers (differentiated between type of customers, as 

mentioned before) are thus composed of: the fixed unitary acquisition cost, the regulated 

income afferent to the supply activities and the distribution tariff, plus a correction factor 

accounting for the difference between fixed unitary acquisition cost regulated for the past year 

and the actual cost realized and recognized (see figure 9). 

Source: ANRE documentation, Romanian legislation 

As for the electricity market, the regulator proposed a calendar of gas prices liberalization, 

starting with December 1st, 2012 for non-household customers and with 1st of July 2013 for 

Figure 9: Final gas tariff composition 
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households. The market for non-households will be fully liberalized by the end of 2014, while 

for households, this will happen by October 1st, 2018.  

With respect to the purpose of this study, the distribution tariff methodology is of utmost 

importance as DSOs will typically bear costs of smart metering implementation.  

Generally, the regulator allows DSOs including all justified costs in the tariff. Generally, this 

will include as a first step operational expenditure (OPEX), the value of regulated existing 

asset base multiplied by the cost of equity (regulated as well), the depreciation of assets 

recognized by ANRE and an economic efficiency gain or increment. The latter is calculated 

as a positive difference between OPEX approved by regulator during that respective year and 

the actual costs incurred and recognized (economic efficiency gain or increment does not 

include own technological consumption – technical and commercial losses). The sum of these 

cost elements is divided by the total quantity of gas estimated to be distributed (estimation, 

which is again subjected to approval of ANRE). Other costs are added to the result, such as: 

unitary unforeseen costs, in year t-1 (appeared due to unpredictable external factors), other 

unitary costs incurred in year t-1 and various correction factors (for costs with penalties, 

compensation costs, unitary unpredictable costs, invested capital correction – all of them being 

regulated through the tariff methodology).  

These distribution tariffs (differentiated by customer type and homogenous distribution systems, 

depending on technical and maintenance regime of each system) quantify the fixed and variable 

costs incurred for the activity of gas distribution. Split between fixed costs (costs that are 

independent of the quantity of gas distributed) and variables costs are also regulated.  

As for the electricity tariffs, generally recognized costs for gas distribution will be: 

• OPEX: costs with materials and raw materials, energy, fuel and water, personnel 

costs (salaries, compensations, etc.), costs incurred with operation and maintenance 

of the network, replacements of parts or components of assets (which are not to be 

included as depreciation and that do not lead to modernization of gas grid), 

marketing and publicity costs, general administrative costs, penalties and 

compensation costs and own technological consumption. The latter includes (in limits 

acceptable by ANRE) all consumption registered by the DSO (except gas and water 

utilized for own administrative purposes), including technical and commercial losses. 

The difference between own technological consumption approved and actually 

realized in a year is to be adjusted for the upcoming year 

• CAPEX: expenditures connected to acquisition/production of fixed or non-fixed 

assets, modernization of network, increased capacity and safety in the asset 

functioning, increased life duration (technical and economic) of assets, replacements 

of assets fully depreciated (or if not fully depreciated, the difference between the 

value of new assets and value un-depreciated of old assets) and costs incurred with 

connection to the transportation system. The regulator states that all metering 

devices and equipment are considered as capital expenditures.  
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As with electricity tariffs, gas distribution tariffs can be annually adjusted with the inflation 

rate and the regulated rate of economic efficiency increase (rates which are also regulated).  

 

Heat 

Unlike the electricity and gas markets, the heat market in Romania has two main regulators: 

ANRE, for the heat energy produced in cogeneration, and ANRSC (Romanian Authority for 

Public Utilities Community Services), for heat energy produced from other sources than 

cogeneration.  

Generally, the heat energy tariffs will include justifiable costs for production, transportation, 

distribution and supply of heat, inclusive of costs associated with development and 

modernization of overall centralized heat supply system, technical losses, environmental 

protection expenditures and a profit margin (of maximum 5%). 

The methodology for establishing the tariff resembles those of the electricity or gas markets. 

But, heat energy tariffs are established for local levels (cities or counties), with average local 

tariffs being approved by regulators. Next to these local reference prices, local municipalities 

can offer different levels of subsidies, depending on several factors (winter season, economic 

power of households, etc.) thus resulting in very different price levels across the country.  

From the standpoint of this market study, the regulators require that installation, operation 

and maintenance costs of metering devices for the heat energy should be in the 

responsibility of heat service operators, and this would be included in the price of heat 

energy.  

 

3.3 Current metering systems 

Energy Law (Law 13/2007) states the obligation of existence of one meter for each electricity 

consumption point in order to measure its consumption. Meters are in the ownership of 

distribution system operators and operation and maintenance of meters are their responsibility, 

even if this activity is sometimes outsourced. Reading is to be done at least once a year (as 

required by the Regulator; however DSOs usually read meters once every three months). In 

between, customers are offered the possibility of own reading, case in which invoice is based 

either on self-read consumption or estimated consumption.  

A similar setup is valid for the gas market, where each consumption point is required to have 

own meter. In case of condominium or blocks of flats, it can be one meter for the entire building, 

with distribution of costs or consumption between individual customers and apartments being 

the responsibility of condominium‘s association of inhabitants.  

In the gas market, approximately 6 percent of meters serve such blocks of apartments, where 

individual consumers do not have their own meters. What usually drives the installation of 
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individual gas meters is the level of consumption of individual apartments: some consumers, by 

installing gas boilers for heat purposes (disconnecting them from the central district heating 

scheme of the condominium) drive the consumption of gas up, leading thus to inequalities on 

how much each apartment has to contribute for the overall invoice and desire from others to 

have a transparent split of consumption between apartments. 

The heat market provides a similar situation, with its own characteristics. Meters are to be 

installed at the entrance of the pipe in the condominium. Responsibility of costs or consumption 

sharing falls, again, under the association of inhabitants, however it is stated that individual 

customers or apartments should have submeters for water – devices that measure the water 

consumption and based on which costs are distributed based on an accurate consumption level. 

These are, however, mandatory only for water consumption, and not for heating. Consumers 

which do not have them for heat will typically bear the difference cost between condominium‘s 

invoice and consumption measured for customers with submeters.  

In many other cases, the apartments do not have submeters for heat consumption, leading to 

lack of transparency regarding payments needed from individual consumers for the overall 

invoice of the association of the condominium. Apart from this, district heating companies do not 

have a transparency on the actual level of heat consumption. 

The challenge for heat metering systems is that many blocks of flats usually have some 

apartments connected to the central district heating system, and some with their own boilers 

(usually gas, as described just above). The current legislation allows for this.  But, it does lead 

to inequalities in sharing costs among the individual consumers. Some changes are expected in 

regulations to force all consumers in a building to choose one of two options: either use their 

own separate boiler for heating, or all units should be connected to the central district heating 

system. The latter option will create a need for increased transparency in the measurement of 

consumption, which, in turn, will drive the need for submetering systems.  

Energy Law does not impose any requirements regarding metering systems or meters 

functionalities, either for electricity or for gas or heat meters, the only requirement being 

measurement of consumption.   
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3.4 Smart metering initiatives in Romania 

With some utilities forging ahead in the area of smart metering, and others taking bold steps to 

conduct research and pilot projects, Romania is the ideal testing ground for pro-active initiatives.   

Table 4 summarizes the information gathered during meetings with different market 

stakeholders in Romania (DSOs in this case). Several pilot projects have already started or are 

planned to start. The information presented below is shown at an aggregated level, as not all 

information was made public at the time this report was written.  

Source: ANRE reports, questionnaires to market stakeholders, meetings with market stakeholders 

As the above figure indicates, most Romanian pilot projects have focused on the installation of 

automatic meter reading equipment, as opposed to the more complex AMM or AMI systems. 

Examples of such projects are: 

• The installation of AMM system in approximately 1.300 households and small 

commercial agents (LV customers); meters communicate through power lines 

combined with fiber optics and GPRS 

• The start-up of a converge remote reading system for around 8.000 households and 

small commercial customers using GPRS as communication infrastructure 

• An AMM system installation in nearly 13.000 households and small commercial 

customers, with communication being made through PLC (from LV to MV), 

measuring consumption at 60 minutes intervals 

• An automatic meter reading system installed in approximately 35.000 commercial 

customers, using GPRS as means of communication 

Table 4: Estimation of the size of smart metering market 
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The Romanian pilot projects that have been undertaken can also be characterized by the 

customer segments the metering system covers. That‘s because most of the MV commercial 

customers have installed an automatic meter reading system or even a more sophisticated 

option, thereby allowing remote consumption monitoring. In the gas sector, only about 3,000 

customers are being served by automatic meter reading systems to-date. 

Following tables 5 and 6 briefly summarize expectations and barriers perceived by market 

stakeholders. 

Table 5: Main expectations perceived by market stakeholders 

Expectations 

Costs associated with investments should be recognized by the Regulator in tariffs 

Decrease of commercial and technical losses 

Certain aspects should not be decided by Regulator but by companies (e.g.: existence of balancing 
meters) 

Accuracy of the meters lead to an increase in recorded consumption 

Decreased number of field readings necessary 

Monthly billing of customers based on accurate consumption 

Load profiles preparation for different customers segments 

Operational costs savings 

Substantially reduce client reconnection time 

Meters to be owned by distributors - no changes in market structure are expected; independent meter 
operator is not seen as a viable option 

Better consumption monitoring and increased transparency on the demand curve 

Signals with regards to outages 

Better forecasts with regards to energy levels, leading to better balancing of losses and lower cost of 
energy acquisition 

Monitoring or power quality 

Possibility of creating new tariff systems 

Source: meetings and workshops with distributors and suppliers 
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Table 6: Main barriers perceived by market stakeholders 

Perceived barriers 

High initial investments and lack of funds and budgets 

High risk of error rates from the new systems due to incompatibilities 

No standardized rules for basic functionalities 

Alignment with future perspective of smart grids - avoid investing now in something that will become 
obsolete in the future 

Supplier dependency needs to be avoided 

Communication support: volumes, security levels, filters necessities 

Managing the new higher volumes of data 

Metrology legislation (legalization period) needs to be aligned with the new life-time of the smart meters 

Technological issues: e.g.: current switchers positioned along the grid at almost all exchange points 
could hinder a good communication 

Low levels of consumption (15% of the EU level); many customers with very low invoices (1-2 EUR per 
month) 

Remote disconnections not allowed for electricity; remote reconnections not allowed for gas, by current 
regulatory framework 

Dependency on technology providers and on the IT systems (especially with regards to errors in reading 
data) 

Consumer resistance 

Source: meetings and workshops with distributors and suppliers 
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4. Smart metering landscape 

4.1 Smart metering architecture 

The smart meter is defined as a utility meter with embedded computing and networking 

capabilities. It combines electronic metering with a programmable communication terminal that 

can interface with multiple networks and devices. Three different technologies are typically 

considered, each with different characteristics and functions: 

- AMR – Advanced Metering Reading, that offers only ―one-way‖ communication; it 

provides the opportunity to read meters automatically remotely, without the need to 

deploy employees in the field  

- AMM – Advanced Metering Management 

- AMI – Advanced Metering Infrastructure, that includes meters able to provide bi-

directional (―two-way‖) communication between consumers and the suppliers and 

operators. AMI can facilitate remote control meter reading. This exchange of 

information with the consumer can improve consumption behavior and enable them 

to take energy-efficient measures. 

The introduction of this technology in the electricity, gas, and heat markets, however, takes 

more than just the actual smart meters. The general architecture of smart metering systems 

consists of three main layers: an IT infrastructure layer, a communications layer, and a 

smart meters layer, as depicted in figure 10. Smart meters can also be connected with devices 

from the home area network. 

Source: A.T. Kearney 

Figure 10: Smart metering high-level architecture 
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• IT infrastructure and systems represent the first layer—or foundation—of the smart 

metering system. Its main characteristic is its modularity, spread across the 

database, metering data management, and user interface. A well-documented 

abstract layer should be created by the IT application vendor between the system 

and the drivers of the particular meter types. Access to the application source codes 

creates a competitive environment for future development of the system. 

 

• The communications area ensures the interface between the IT infrastructure and 

the main smart meters area and through any network, whether it‘s an electricity, gas, 

or heat distributor. Various communications technologies do exist, depending on the 

existence of a middleware layer of data concentrators. With this middleware layer, a 

data concentrator makes the connection between the meters and the IT systems. In 

its absence, the connection is made directly (a communication solution without a 

middleware layer is more suitable for gas and heat markets, and less for electricity), 

or a combination of the two layers, in which a data concentrator only intervenes in 

certain connections depending on the characteristics of the network, and the 

additional connections between meters and home devices and other meters are 

ensured.   

 

• The smart meters area is only part of the entire smart metering infrastructure, 

connecting the first two layers of the system with the home area network. In 

advanced cases, the home area network includes more than one device installed on 

a customer‘s premises. The home network area is part of the more advanced smart 

grid architecture, and a feasible introduction of smart meters will have to account 

for an extension of the this infrastructure to the more advanced smart grid in 

the future (including HAN).  

 

The communication technologies or elements between the different layers can look very 

different, depending on decisions of investors, as seen in figure 11. 

Particularly in the smart metering, technology advancements and network/architecture 

requirements will dictate different smart meter types: typically, the smart meters will be either 

single-phase or three-phase. In addition to the usual smart meters, which can be of various 

types (typically AMI – advanced metering infrastructure), the architecture will require (depending 

on necessities) a middleware infrastructure that contains a balancing meter, used as an 

interface of control between meters installed at customer premises and the central application. 

The existence of balancing meters is especially important in countries where the level of 

commercial grid losses is high. This helps accurately identify the area where such losses are 

occurring, by analyzing the difference between the power transmitted to household and the 

registered consumption.  
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Source: A.T. Kearney  

But, smart meters form only the front-end system, performing the metering of energy 

consumption. In addition to this, the back-end system also provides several other important 

components, such as: data conversion and analysis modules for processing meter data, data 

acceptance, tests, and quality assurance; the integration layer for data integration and 

distribution, and the back-end layer of data assessment and processing, including billing, meter 

management, energy data management, customer portal, CRM, and so on. 

The connection between the front-end and back-end systems are ensured through the above 

mentioned communication channels and modules, in charge with transfer and consolidation of 

data. Typically, there are two structures of communication: 

• An end-to-end structure, where communication is done directly between 

metering system and meters. This can be based on both wireless and wire-

based connections, depending on existing infrastructure. This solution is also 

called ―without middleware‖. 

• A hierarchal structure, consisting of a concentrator that is used between the 

smart meters and the central system. This solution is called ―with 

middleware‖. Communication can be done both wirelessly and through wire-

based connections, depending on infrastructure and cost. For example, in the case 

of electricity, the most commonly used connector is PLC—power line 

communication. It is typically selected for LV to transmit data from meters to the 

concentrator. From there, GPRS is used to send the data to the central application. 

 

Figure 11: Available communication solutions 
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4.2 Smart metering models 

Based on A.T. Kearney‘s experience with similar smart metering projects, and on the lessons 

taken from prior implementation projects, we identified the general installation models to be 

evaluated in the cost-benefit analysis. These models fall into two distinct types: 

• Independent or common communication infrastructures to be used for each type 

of utility or distributor: electricity, gas or heat, 

• With or without middleware, containing or not data concentrators and balancing 

meters. 

Normally, one could argue that it is more beneficial for all market stakeholders if a common 

communication structure for electricity, gas, and heat is used, as: 

• New infrastructure construction costs could be shared between utilities, 

• Basic infrastructure already exists, consisting of the power lines used by electricity 

distributors, which can be also used by smart gas or heat meters. 

Figure 12 below briefly summarizes the four general models identified above. The 

communication technologies presented in the figure show the many options that exist to 

transmit data between the central application and meters.  

Source: A.T. Kearney 

 

 

Figure 12: Infrastructure models and high-level evaluation 
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The benefits, affordability, and ease of implementation of the four options presented in figure 12 

illustrate what could be the likely impact of each of these models. We tested, in our cost-benefit 

analysis, the following general hypotheses about the models: 

• Models without middleware are generally less cost attractive, as the 

communication technologies used (for example, GPRS) are typically more costly 

than power line communication (although power line communication is more 

CAPEX intensive, and GPRS more OPEX intensive, the high cost of data transfer 

might not be a good trade-off), 

• Models with common infrastructure between electricity and other utilities‘ 

meters are generally more attractive from a cost perspective, as synergies can 

be achieved between the different networks, 

• Models with middleware can be more beneficial, as the existence of data 

concentrators and balancing meters can help in faster identification of theft, hence 

leading to lower commercial and technical losses. 

The first model considered in the cost benefit analysis assumes independent infrastructures for 

each type of energy distributed (electricity, gas or heat) and no middleware. Figure 13 gives on 

overview of this model.  

 

For the roll out in the electricity market, the most cost-effective and used method of 

implementation is still the one where communication between individual meters and the 

Figure 13: Model 1 - independent infrastructures and without middleware 
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concentrator is done through the low-voltage power line. This is because, as a general rule, it is 

more affordable than running it through GPRS or installing WiFi or WiMAX communication 

systems. From the data concentrator to the central application, the mostly commonly used 

communication channel is the GPRS public infrastructure. Figure 14 gives an overview of this 

model.  

 

 

For the connection between the concentrators and the central application, the architecture 

proposed for the Romanian electricity system contains balancing meters. These will serve to 

verify energy balances at local levels. For countries in Central and Eastern Europe, where the 

level of commercial losses is high, this tool will be of the utmost importance in order to realize 

major benefits.  

The third model assessed in our analysis assumes a common infrastructure of communication 

shared between electricity, gas, or heat meters. However, without any middleware devices, 

meters transmit data directly to the central application (see figure 15) 

 

 

Figure 14: Model 2 - independent infrastructures and with middleware 
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The common infrastructure architecture scenario assumes that gas and heat meters will 

connect directly to the electricity metering infrastructure (through various technologies like M-

Bus or WiFi). From there, the data (assuming consumption of both electricity and gas or heat) is 

transmitted to the central application of the electricity distributor, which then sends the gas or 

heat consumption data to the central application of the appropriate distribution companies.  

The final model analyzed is a combination of the previous two models, presuming a common 

infrastructure with the existence of middleware devices, such as data concentrators and, 

possibly, balancing meters (especially for electricity data verifications).  

Communication between the meters is achieved as it is in the examples above. From the 

electricity meter, data is then transmitted to the concentrator through either PLC or WiFi, and 

then through GPRS, WiMAX, fiber optics, or even PLC to the central application of the electricity 

distribution company (see figure 16).. 

 

 

 

 

Figure 15: Model 3 - common infrastructure without middleware 
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Something to keep in mind — and this holds true for any model, but especially for those with 

common infrastructure — is that when connecting individual meters with data concentrators, 

and then on to the central application, it‘s important to impose (by regulatory means) and use 

open standard communication protocols. This helps to avoid investing heavily in equipment 

that is not interoperable, cannot connect, or causes frequent errors in data transmission when 

acquired from various vendors 

 

4.3 Overview of functional requirements  

Smart meters are usually considered as ―smart‖ because, compared to traditional meters they 

have more functions that enable system operators to use two-way communication with installed 

smart meters. Thus, with smart meters, data can be read remotely, but it can also be transferred 

back. Moreover, the meter can be operated without the need of a physical visit to the customer 

location. This capability is light-years ahead of the AMR devices that have been implemented in 

the last ten years on a large scale in several countries. 

The EC also set, in addition to the target of an 80 percent roll out by 2020 for the electricity 

market (Directive 72/2009), ten agreed-upon, common-minimum functions for smart meters (in 

the case of electricity). Below, Table 7 describes these functions with respect to their scope and 

target. 

Figure 16: Model 4 - common infrastructure with middleware 
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Table 7: Ten minimum functionalities of smart smart metres recommended by EU 

Target Functionality Description 

For the customer 
  

A) Provide readings directly 
to the customer and any 
third party designated by the 
consumer 

Accurate, user-friendly and timely readings provided to 
customer and any third party designated by customer, 
through a standardized interface. 
Standardized interfaces would enable energy 
management solutions in 'real-time' (e.g.: home 
automation, demand response schemes and secure 
delivery of data directly to customers). 

B) Update the readings 
referred to in point a) 
frequently enough to allow 
the information to be used to 
achieve energy savings 

The rate at which consumers can see the data has to be 
adapted to the response time of energy-consuming or 
energy-producing products - general consensus that 
update rate of 15 minutes is needed at least.  
Recommendation that meters should also be able to store 
consumption data for a reasonable time to allow 
consulting and retrieving data from past consumption, 
including a calculation of costs. 

For the metering 
operator 
  
  

C) Allow remote reading of 
meters by the operator 

This functionality relates to the supply side 

D) Provide two-way 
communication between the 
smart metering system and 
external networks for 
maintenance and control of 
the metering system 

This functionality relates to metering. 

E) Allow readings to be 
taken frequently enough for 
the information to be used 
for network planning 

This functionality related to both demand and supply side. 

For commercial 
aspects of energy 
supply 
  

F) Support advanced tariff 
systems 

Smart meters should include advance tariff structures, 
time-of-use registers and remote tariff control, for 
empowering consumers to improve energy efficiency. 
Information about advanced tariffs options is 
recommended to be automatically transferred to the final 
customers via standardized interface  

G) Allow remote on/off 
control of the supply and/or 
flow or power limitation 

It provides additional protection for the consumer by 
allowing grading in the limitations. It speeds up the 
processes of connection and disconnection, according to 
needs of both supplier and customer and it is needed for 
handling technical grid emergencies.  

For security and 
data protection 
  

H) Provide secure data 
communications 

High levels of security and privacy are essential for all 
communications between meter and operator, including 
messages passed via the meter to or from any appliances 
or controls on customer's premises.  

I) Fraud prevention and 
detection 

Security and safety in case of access, necessity to protect 
the consumer, for example for hacking access.  

For distributed 
generation 

J) Provide import/export and 
reactive metering 

Functionality necessary to allow renewable and local 
micro-generation, thus future-proofing meter installation. 
Function should be installed by default and 
activated/disabled in accordance with wishes and needs 
of customers. 
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Figure 17, below, illustrates the importance that select European countries have placed on each 

of these functions, including three initial ones, which were not included on the final list of 

common-minimum functions of smart meters recommended by the EC. 

Source: European Commission, A.T. Kearney 

In addition to these minimum smart metering minimum functional requirements, the European 

Commission has also provided a recommendation of 33 other requirements that could be 

considered as optional. Appendix 1 presents these functions. This, however, is purely for 

informational purposes. 

 

 

 

Figure 17: Minimum functionalities recommended by European Commission and level of 

consideration in selected countries 
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4.4 Minimum functional requirements for Romania 

Based on the experience gleaned from other markets that have already started implementation 

of smart metering systems, and on specific characteristics of the Romanian market, several 

other functional requirements are being proposed for Romania, in addition to the ten required by 

the EC. Four additional functions have been identified for inclusion from the list of 33 

recommended by the EC, with others proposed by the project team based on past experience. 

Table 8 presents all functions that we considered for electricity, gas, and heat smart meters, 

including the minimum functions required by the EC and those identified by the project team. 

These functions are accounted for in the cost-benefit analysis. More information regarding them 

is included in Chapter 5.   

Some of proposed functionalities have been considered as optional for gas and heat meters, 

because they can lead to higher purchasing price of meters, but without bringing benefits 

justifying the incremental cost (for the customer, operator or supplier): 

• The functionality to support advance tariff systems is indicated as optional for 

gas meters, as gas tariffs are usually not as sophisticated as electricity tariffs. This 

functionality would be interesting, for example, in case of prepayment contracts, 

 

• Same case stands for the functionality to allow remote on/off control of the supply 

and/or flow or power limitation, optional in case of the heat meters, since this 

functionality significantly increases the price of smart gas meters (more complex 

mechanical mechanisms to shut off water supply on the pipe due to high pressure). 

Optional functionalities were not taken in consideration into the quantitative assessment of costs 

and benefits. 

Table 8: Recommended functionalities of smart meters for Romania 

Functionality  Electricity Gas Heat 

Minimum functionalities recommended by EC 

A) Provide readings directly to the customer and any third party designated 
by the consumer    
B) Update the readings referred to in point a) frequently enough to allow 
the information to be used to achieve energy savings    

C) Allow remote reading of meters by the operator    
D) Provide two-way communication between the smart metering system 
and external networks for maintenance and control of the metering system    
E) Allow readings to be taken frequently enough for the information to be 
used for network planning    
F) Support advanced tariff systems  Optional  
G) Allow remote on/off control of the supply and/or flow or power limitation   Optional 
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H) Provide secure data communications    

I) Fraud prevention and detection    
J) Provide import/export and reactive metering    

Additional functionalities from the list of 33 recommended 

K) Automated fault identification/grid reconfiguration, reducing outages 
times (functionality 5 from the list of 33)    
L) Enhance monitoring and control of power flows and voltages 
(functionality 6 from the list of 33)    

M) Improve monitoring of network assets (functionality 8 from the list of 33)    
N) Identification of technical/non-technical losses by power flow analysis 
(functionality 9 from the list of 33)    

Additional functionalities identified by project team 

O) Meter enables use of different technologies providing communication 
with the HAN network and other smart meters    
P) Meters should transmit to the Central Application info about the status 
of the device integrity breach sensor    
Q) AMI System central application should store meter data at least for the 
period  relevant for billing, complaint, collection     
R) Communication infrastructure should enable expanding the AMI System 
with additional meters, without the need to replace existing elements    
S) AMI system should allow integration of at least one balancing meter at 
every MV/LV station    
T) Meters should have capability of storage of the data for a sufficient time 
period    
U) Time synchronization    

V) Remote software update    
 

Definitions for additional functionalities: 

• Automated fault identification and grid reconfiguration, reducing outages times 

– meters should have the functions to send information about the power outage (if 

connecting to the central application is physically possible) and about the end of power 

outage and the duration of it. IT systems should be able to identify the occurrence and 

the length of interruptions in the power supply. 

 

• Enhance monitoring and control of power flows and voltages – meters should 

transmit to the central application all information about exceeding the thresholds of 

acceptable deviations of voltage (time flags for occurrence of the event and for return 

to value below threshold). 

 

• Improve monitoring of network assets – data from meters should be sufficient 

enough to optimize the operation of distribution assets and improve the efficiency of 

the network. 
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• Identification of technical and non-technical losses by power flow analysis – 

data from meters should allow for better understanding and management of technical 

and non-technical losses. 

 

• Meter enables use of different technologies providing communication with the 

HAN network – meters (consisting of measurement module, executive module and 

communication sections) should enable communication with household appliances 

which offer this possibility, including other meters. The module‘s connection should be 

based on generally used standards and protocols and the meter should ensure 

possibility of customization of internal software without intervention into the 

measurement module and meter data memory. 

 

• Meters should transmit to the Central Application info about the status of the 

device integrity breach sensor – meters should be able to detect events such as 

opening of the meter cabinet or applying external magnetic field.  

 

• AMI System central application should store meter data at least for the period 

relevant for billing, complaint, collection – this functionality refers more to the 

central system, rather than the meters. But it implies that meters should also have the 

capability of storage of data, in an internal memory, for as long as it is necessaary. 

 

• Communication infrastructure should enable expanding the AMI System with 

additional meters, without the need to replace existing elements – smart metering 

implementation should be forward thinking, allowing infrastructure to be flexible 

enough to build on future technology advancements and increasing network (including 

additional meters) with minimum new investments in communication infrastructure 

upgrade and without replacing existing elements.  

 

• AMI system should allow integration of at least one balancing meter at every 

MV/LV station – this functionality is required for the Romanian market as one of the 

key benefits from smart metering introduction in Romania (similar to most Eastern 

Europe countries) is the reduction of technical and especially non-technical losses.  

Therefore the existence of balancing meters for measurement and monitoring 

purposes is necessary. Poland is a good example of this, where Energa operator 

planned the roll-out of electricity smart meters taking into consideration balancing 

meters through-out the network for the exact same purposes.  

 

• Meters should have the capability of storage of the data for a sufficient time 

period – this functionality allows the customer or any other third party with enough 

relevant information from past to analyze consumption and draw the adequate 

conclusions.  

 



FINAL REPORT 
 

57 | P a g e  
 

• Time synchronization – meters and software respectively should have the capability 

of synchronizing data with the central application frequently enough, so the benefits 

that result from the other functionalities can be achieved. 

 

• Remote software update – meters should offer remote updating of internal software 

through a two-way communication, without sending out a technical team to the client 

site.  

 

5. Benefits 

5.1 List of benefits and descriptions 

Implementing smart metering offers a wide-range of various benefits that span the entire energy 

industry value chain—from producers, TSO, and DSOs to energy suppliers and customers.  

The benefits considered in this study fall into two groups: 

- Benefits directly related to smart metering that can be monetized. These have 

been included in the cost-benefit analysis 

- Benefits that can be assessed from a qualitative point of view. For these, 

monetization is based on variables with a high degree of variance, thus we decided 

to treat them outside of quantitative analysis. 

Table 9 summarizes main benefits, which can be transferred to investors and which were 

included in the cost benefit analysis for electricity and gas secotrs. 

Table 9: List of benefits quantitatively assessed in the CBA 

Benefits Electricity Gas 

1. Reduced meter reading cost   

2. Reduced (electricity/gas) commercial losses   

3. Reduced energy (electricity/gas) technical losses    

4. Reduced distribution operations cost   

5. Reduced outages  
 6. Deferred distribution investments   

7. Reduced energy (electricity/gas) cost   

8. Reduced restoration costs  
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1. Reduced meter reading cost – the cost incurred for the labor force to read meters (typically 

once every three months for households) will be reduced. All costs associated with this activity 

(such as transportation) have been included by considering an average cost of single reading 

per meter, which was collected from market stakeholders (distributors) separately for electricity 

and gas. 

2. Reduced (electricity/gas) commercial losses – this refers to decreasing commercial losses 

or volume of energy that is delivered, but not invoiced. Smart metering can help accurately 

identify consumers involved experiencing commercial losses  

3. Reduced energy (electricity/gas) technical losses – the benefit of reduced technical 

losses comes from three main areas: 

• Reduction of commercial losses leads to less energy distributed through the system. 

As technical losses are a percentage of this energy, reducing commercial losses 

leads to a reduction of technical losses (in absolute value) as well 

• Increase in the amount of energy registered by meters as a consequence of lowering 

the threshold of the meter‘s initiation 

• Reduction of the energy consumed by the measurement system – this is treated as 

an avoided cost, as it has been calculated based on estimated energy consumed by 

traditional meters. The energy consumed by smart meters is treated, on the other 

hand, as an element of the implementation cost. 

4. Reduced distribution operational cost – the benefits that smart metering brings in 

distribution OPEX have been considered in the following way: 

• Avoided legalization costs of traditional meters (referring to the legalization fees per 

meter), 

• Optimization of the asset maintenance process – connection and disconnection costs 

eliminated due to personnel no longer visiting client locations. 

These benefits have been treated as avoided costs with performing the above operations with 

the traditional meters, in case smart meters hadn‘t been installed. All new expenses with 

legalization and connections or disconnections associated with smart meters have been 

considered as costs in the Chapter 7.  

5. Reduced outages – reduction of time spent locating where failures have occurred has a 

direct impact on sales and losses. 

6. Deferred distribution investments – this benefit comes from two main drivers: 

• An avoided cost with replacement of traditional meters (we have considered as a 

baseline the business as usual, without any smart meters installed, where traditional 

meters are replaced based on their life duration, based on damages, based on not 

passing legalization procedures and meters installed for new customers), 

• An avoided cost with the installation of the traditional meters, based on FTE capacity 

to make the installations. 
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8. Reduced energy (electricity/ gas) costs – decrease in energy purchase costs: 

• For suppliers as a result of increased accuracy of forecasts regarding consumption, 

benefit reflected in supplier‘s profit, 

• For distributors as a result of increased accuracy of forecasts regarding losses, as a 

certain amount of these losses will be covered at a better price. 

9. Reduced restoration costs - reduction of time needed to identify location of a failure, with 

an impact on resources. 

In addition, smart meters can bring other benefits to market stakeholders. But, they require 

significant added investment or it is difficult for investors to realize them. Therefore, they were 

not considered in the cost-benefit analysis. Such benefits are described and calculated 

separately. 

 

 

5.2 Mapping of benefits to functionalities 

All required smart metering functionalities for Romania have been mapped to benefits, in order 

to show which functionalities are needed for realization of specific benefits. Mapping of 

functionalities to benefits also helps in the following areas: 

• Ensures all applicable functionalities are considered, as each benefit should require at 

least one functionality to make it worthwhile, 

• Helps in associating each functionality to a benefit and ensures that unneeded 

functionalities are not included in the list of minimum required for Romania, 

• Provides the basis for future scenario and sensitivity analysis: price of meters is 

influenced by functionalities they can offer, thus mapping will allow for fast and easy 

analysis of potential influence on price and on cost-benefit result. 

Table 10 presents the mapping of functionalities considered for Romania to benefits, which are 

assessed in the cost-benefit analysis. Mappings have been made separately for electricity, gas 

and heat. 
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Table 10: Mapping of functionalities to benefits for electricity 

 
 

Functionalities / Benefits (legend below tables) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Agreed 
common 
minimum 

smart 
metering 

functionalities 
* 

A 

Provides readings to the customer 
and any third party designated by the 

consumer;       1           1 1 1           

B 

Updates these readings frequently 
enough to allow the information to be 

used to achieve energy savings;        1 1 1   1   1 1 1 1   1 1   

C 
Allows remote reading of meter 
registers by the Meter Operator;  1 1 1 1 1   1   1 1           1 1 

D 

Provides two-way communication 
between the meter and external 
networks for maintenance and 

control of the meter;  1 1 1 1 1   1   1 1 1     1   1   

E 

Allows readings to be taken 
frequently enough to allow the 

information to be used for network 
planning.  1 1 1 1   1   1 1   1   1 1 1 1   

F Supports advanced tariff systems;          1     1     1 1 1         

G 

Allows remote ON/OFF control of the 
supply and/or flow or power 

limitation.    1 1 1 1     1     1 1 1     1   

H 
Provides Secure Data 

Communications;  1                 1 1 1         1 

I Fraud prevention and detection.    1       1         1   1       1 

J 
Provides Import / Export & Reactive 

Metering.  1   1 1   1   1     1 1 1 1 1 1   

Selection from 
smart grid 

functionalities 
** 

K 

Automated fault identification/grid 
reconfiguration, reducing outages 

times        1 1       1     1 1 1   1   

L 
Enhance monitoring and control of 

power flows and voltages  1   1 1 1 1 1 1 1     1 1 1 1 1   

M Improve monitoring of network assets     1 1 1 1 1   1       1 1   1 1 

N 

Identification of technical and non-
technical losses by power flow 

analysis   1 1                   1     1   

Other 
proposed 

functionalities 

O 

Meter enables use of different 
technologies providing 

communication with the HAN/LAN 
network and other smart meters 1                 1 1 1       1 1 

P 

Meters should transmit to the Central 
Application info about the status of 
the device integrity breach sensor 1 1   1                         1 

Q 

AMI System central application 
should store meter data at least for 

the period  relevant for billing, 
complaint, collection  1 1   1             1 1           

R 

Communication infrastructure should 
enable expanding the AMI System 

with additional meters, without the 
need to replace existing elements 1                 1               

S 

AMI system should allow integration 
of at least one balancing meter at 

every MV/LV station   1 1                     1       

T 

Meters should have capability of 
storage of the data for a sufficient 

time period 1 1   1     1       1 1     1     

U Time synchronization   1 1   1   1   1   1     1 1 1   

V Remote software update 1     1           1 1 1           
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Table 11: Mapping of functionalities to benefits for gas 

 

Table 12: Mapping of functionalities to benefits for heating 

  
1 3 4 5 7 13 16 18 

Functionalities / Benefits (legend below table) 
1 3 4 5 7 13 16 18 

C 
Allows remote reading of meter registers by 
the Meter Operator;  1       1 1 1   

E 

Allows readings to be taken frequently enough 
to allow the information to be used for 
network planning.  1 1 1 1   1 1   

K 
Automated fault identification/grid 
reconfiguration, reducing outages times  1   1 1 1 1     

O 

Meter enables use of different technologies 
providing communication with the HAN/LAN 
network, incl. other meters           1   1 

P 

Meters should transmit to the Central 
Application info about the status of the device 
integrity breach sensor   1   1   1     

 

 

 

 

Functionalities / Benefits (legend below tables) 
1 2 3 4 5 6 7 8 9 11 12 13 14 16 17 

C 
Allows remote reading of meter registers by 
the Meter Operator;  1   1       1     1 1 1   1 1 

D 

Provides two-way communication between 
the meter and external networks for 
maintenance and control of the meter;    1   1           1           

E 

Allows readings to be taken frequently 
enough to allow the information to be used 
for network planning.  1       1 1 1     1     1 1   

F Supports advanced tariff systems;  1     1             1 1       

G 
Allows remote ON/OFF control of the supply 
and/or flow or power limitation.    1   1 1           1         

H Provides Secure Data Communications;  1                 1 1       1 

I Fraud prevention and detection   1       1       1   1       

K 
Automated fault identification/pipelines 
reconfiguration, reducing outages times          1 1 1       1   1     

O 

Meter enables use of different technologies 
providing communication with the HAN/LAN 
network, incl. other meters 1                 1 1     1 1 

P 

Meters should transmit to the Central 
Application info about the status of the device 
integrity breach sensor   1     1           1         

Q 

AMI System central application should store 
meter data at least for the period  relevant for 
billing, complaint, collection  1 1   1           1 1         

T 
Meters should have capability of storage of 
the data for a sufficient time period 1 1   1     1     1 1         

V Remote software update 1     1           1 1       1 
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Benefit 
Assessment 
methodology 

1. Reduced meter reading cost Quantitative 

2. Reduced commercial losses Quantitative 

3. Reduced technical losses Quantitative 

4. Reduced distribution operations cost Quantitative 

5. Reduced outages Quantitative 

6. Deferred distribution investments Quantitative 

7. Reduced equipment failures Quantitative 

8. Reduced electricity cost Quantitative 

9. Reduced restoration cost Quantitative 

10. New product sales opportunities Qualitative 

11. Supplier benefit Qualitative 

12. Consumer benefit Qualitative 

13. Reduced CO2 emissions Qualitative 

14. Deferred transmission capacity investments Qualitative 

15. Detection of anomalies on contracted power Qualitative 

16. Improvement of network quality parameters Qualitative 

17. Reduced implementation costs from smart metering 
implementation bundled with other investment plans Qualitative 

 

 

5.3 Split of benefits to stakeholders 

The results from the smart metering roll out cost-benefit analyses for EU member states other 

than Romania proved that the benefits of this new technology are likely to vary across different 

stakeholder groups along the entire value chain of the industry.  

As the analysis undertaken by the A.T. Kearney project team aims at assessing benefits and 

costs from a market perspective, it is hard to decide at this stage which market stakeholders will 

profit from the benefits. One could predict that the DSOs will profit the most, with such benefits 

as reduced meter reading costs or distribution operation costs, deferred distribution capacity 

investments, or reduced electricity and restoration costs. However, the final distribution of 

benefits depends on regulations. Even if most benefits happen at the grid level, the final 

distribution will depend how much DSOs will be able to keep benefits in tariffs, and how capital 

expenditures for smart metering will be included in those tariffs. 

Other market stakeholders will also see several benefits come their way, such as: 

- Reduced meter reading costs could impact customers, since a reduced cost can 

easily be transferred into reduced tariffs, 
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- Reduced commercial and technical losses can benefit customers for the same 

reason, but they will also lead to less energy produced and therefore lower CO2 

emissions, 

- Reduced outages and restorations costs are not only beneficial for distributors, but 

also for customers because they get a better service and for suppliers because they 

can increase sales, 

- Reduced electricity cost is a benefit to both suppliers and distributors, due to access 

to more accurate forecasts of consumption, but it can ultimately translate in lower 

energy cost for consumers as well. 

Not all the benefits, however, can be directly assigned to distributors: for example, 

disconnection and reconnection costs are not paid by DSOs. Instead it is invoiced to suppliers 

and, finally, paid by customers, who pay the fee for that specific service. Avoiding such costs 

could be a benefit for customers, depending on regulatory framework.  

So far, we have seen the calculated benefits as an advantage for the whole market, instead of 

specific stakeholders. The final distribution of benefits will depend on regulatory tools. However, 

it should be emphasized that investors will receive a justified return on investment; otherwise, 

they will be hesitant to invest despite the significant benefits for the overall market. 

Below is a summary of smart metering benefits that we considered from a qualitative point of 

view only. 

 

Benefits for consumers 

One of the biggest benefits for customers can be the increase of energy awareness and 

decrease of energy consumption, resulting in a decrease in energy cost. To take advantage of 

this benefit, however, requires other significant investments (screens, visualization systems, and 

more) and customer education. In the end, these benefits will not trickle down to investors. 

Final customers may benefit also from:  

- More accurate meter reading and billing as well as fewer complaints, 

- Innovative tariff systems, 

- Improved customer service quality, 

- Reduction of cost and delay of interventions, 

- Easiness to change suppliers (leading towards a more competitive market place and 

a more fierce price-battle and high quality services), 

- Increased competition among suppliers as they are able to offer customized 

contracts and value-added services, 

- Ability to manage consumption as smart metering can allow consumers to remotely 

control home devices. This latter benefit requires additional investments in smart grid 

functionalities like provision of a home display or internet platform to provide 

consumption information. 
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Supplier benefits  

Suppliers can take advantage of many benefits from smart metering implementation, including: 

- Additional revenue from new customized customer services, 

- Reduced call center costs, 

- Customized prices to reduce churn (better knowledge of consumption pattern of 

each household giving them opportunity to target different prices options for different 

customers), 

- Acceleration of the process to change suppliers through automation of meter 

readings (from reading to invoicing), 

- Better quality and frequency of billing data, 

- Fewer billing complaints as they are based on real rather than estimated 

consumption and can be resolved online, 

- Fewer unpaid debts as smart metering allows to remotely cut-off and reconnect 

customers when needed, 

- Additional revenue from various energy management services. 

 

Benefits for the society 

Reduced electricity losses, reduced consumption, reduced number of necessary vehicles and 

transports to physically reach the consumption points (for various operations), and reduction of 

peak load consumption will lead ultimately to reduced carbon dioxide, sulfur and nitrogen oxide 

emissions. 

 

Additional benefits for network operators 

- Deferred Transmission Capacity Investments – reduction of the load and stress on 

transmission elements increases asset utilization and reduces the potential need for 

upgrades. Closer monitoring, rerouting of power flow and reduction of fault current 

could enable utilities to optimize upgrades of lines and transformers. 

- Detection of anomalies on contracted power – various anomaly detection methods 

can be employed based on statistical signal processing. This is feasible due to the 

high accuracy and granularity of data provided by smart meters; it requires however 

capabilities of IT system software to process the necessary amount of data.  

- Improvement of network quality parameters – easiness in tracking network quality 

parameters and key performance indicators will lead to lower variance in network 

quality parameters. 

- Reduced implementation costs from smart metering implementation bundled with 

other investment plans – this benefit acts double-folded: on one side, by bundling 

various investments with smart metering implementation economies of scale and 

efficiency can be achieved, while on the other hand smart metering can decrease the 
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need of future investments to replace old parts of the network by helping in a better 

prioritization 

- Costs reduction on the balance market and with system technology services, as 

better knowledge of the consumption curves means improvement of forecast models. 

Generation companies or (small) producers (and even storage facility companies for gas) 

could benefit from: 

- Continuous high or linear utilization of generation capacity. This benefit is subjected 

also to consumers modifying their consumption behavior appropriately, so that peak 

periods are smoothed and the total consumption curve is more adjusted to the 

production curve. This leads to lower costs of altering generation capacity (shutting 

off, keeping in stand-by and powering on production facilities), which can ultimately 

lead to lower transmission tariffs. 

- Better integration of distributed generation. Smart metering and other smart grid 

solutions will also enable development of distributed generation plants including 

micro generation at final consumers‘ premises. 

 

6. Smart metering costs 

6.1 List of costs and description 

The costs for smart metering implementation are always easier to quantify and assign to 

stakeholders than benefits. The costs considered in the cost-benefit analysis have been split 

according to assumptions made based on the smart metering architecture presented in Chapter 

4. We took into consideration three groups of costs incurred for smart metering: 

- Implementation and investments costs (mostly, but not exclusively, CAPEX), 

- Costs for system operations and maintenance, 

- Financing costs. 

Here are the areas we considered when calculating implementation and investment costs: 

Cost of meter layer 

The following costs were considered in this group: 

- Procurement of modular meters and procurement of communication modules and/or 

costs of meters integrated with communication modules (depending on type of meter 

– single phase of three phase and on communication module used – GPRS/UMTS, 

PLC, WiFi, WiMAX), 

- Legalization of meters and procurement cost of meters not undergoing re-

legalization), 

- Costs of installation of new meters, 

- Depreciation (of meters and other assets) – for calculation of the residual value. 
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Cost of middleware layer 

The following costs incurred for the middleware (depending on the analyzed model – whether or 

not middleware was used) were considered: 

- Cost of concentrators and balancing meters, 

- Costs of modems and couplers, 

- Costs with installation of concentrators, balancing meters and other assets, 

- Costs of construction of fiber optic, WiMAX or WiFi infrastructures, 

- Depreciation of assets – to calculate the residual value. 

 

Cost of application layer 

Costs incurred for the application layer include: 

- Cost of development, testing and implementation of the AMI central application, 

- Integration with external systems (interfaces), 

- Procurement and installation of computer equipment (servers, disk spaces, cost of 

data back-up, etc.) and licenses, 

- Depreciation of assets – for the residual value calculation. 

In addition, several cost clusters were identified for system operation and maintenance: 

- Project costs – mainly costs for training relevant personnel, costs for the 

management and provision of resources (both FTEs engaged in project and 

additional costs such as travel), costs for professional services, 

 

- Communication/connectivity costs – costs of connectivity generated by each type 

of meter and concentrator, 

 

- Consumed energy costs – the cost of energy consumed by the measuring system 

(by meter layer, by intermediate or concentrator layer), 

 

- Costs of service, maintenance and development – costs for replacing damaged 

meters, servicing and repairing meters, legalization services for smart meters, 

replacing damaged communication modules, servicing and repairing communication 

modules, manual meter reading (manual reading will still be required by the 

regulator; some readings will still require manual verification due to possible errors or 

customer complaints), servicing and repairs of concentrators and communication 

lines, maintenance of telecommunication infrastructure, AMI application maintenance 

and maintaining licenses, 

 

- Employment costs – labor costs associated with maintenance of intermediate layer, 

application, verification of event alerts, and so on.  
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The cost of financing – interest rates paid for the contracted capital – are dependent on the 

financing structure.  

 

Stranded costs will also impact financial results. Therefore, companies will have to consider 

them separately from the quantitative analysis. Depending on the pace of implementation, a 

certain amount of traditional meters will be replaced before the end of their depreciation period. 

Such assets would have to be scrapped, with the cost included in the profit and loss statement. 

From the country‘s perspective, as shown in our analysis, this will have no impact on 

profitability, since the cash has already been expended. From a corporate perspective, stranded 

costs can seriously impact financial results. Therefore, the pace of implementation should be 

adjusted. In addition, companies should attempt to find disposal solutions that will lessen the 

impact of these scrap meters. 

Generally, variance of costs will depend on many factors that have to be accounted for. Some 

examples of these are:  

- Guaranteeing the interoperability of systems (open protocols, possibility to 

acquire assets from multiple vendors, etc.) so as not to squander investments in 

technological solutions, 

- Choosing communication technologies (for example, PLC or GPRS) and the 

number of meters communicating through different technologies. This can impact the 

final cost significantly (both as total sum and roll-out overtime, as GPRS is more 

OPEX intensive, while PLC is more CAPEX intensive. Depending on the age and 

condition of the power lines, PLC might also require significant operational 

expenditures over time for maintenance and verifications), 

- Financing structure, in other words, what percentage of the investment is 

supported by the operator and what percentage will be financed from external 

sources (implying interest rate payments), 

- Determining pace of implementation and coordination between electricity, gas, 

and heat operators in terms of the quantity of smart meters installed, 

- Taking advantage of discount rates used for discounting cash flows in the 

investment. 

These costs are incurred for the roll-out phase of smart meters in the electricity market. For the 

gas market, costs are calculated in a similar way, based on several hypotheses 

In addition to direct costs assessed in this cost-benefit analysis, other indirect costs might occur 

during implementation, such as: 

- Recurring charges for telecommunication technologies and evolution of such 

charges, 

- Potential costs for upgrading various system components towards smart grid, 

- Various legal, institutional and planning costs, 

- Compensatory packages for redundant personnel, 
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- Costs for suppliers and transmission system operators and other stakeholders on the 

value chain to upgrade their IT systems, for handling and processing the new 

amount of data, 

- Costs associated with scrapping/disposal/recycling of old meters replaced. 

 

6.2 Split of costs to stakeholders 

Typically, DSOs will bear the lion‘s share of the costs, as they acquire, install, operate, and 

maintain the meters (according to current legislation in Romania and in many other European 

countries).  

Due to the complexity of smart metering roll out, changing over ownership of the meters and the 

current market structure might not be a top priority for Romania at the moment. There are, 

however, different ways to optimize investment costs and improve the overall business case by 

challenging the current operating model in different ways. These are described in upcoming 

chapters. 

Nevertheless, it is important to understand that other costs might be incurred by different market 

stakeholders, not specifically for installation of smart metering, but for additional costs to 

leverage smart metering investments. The purpose of this study is not to identify and calculate 

all investments, which could be done based on the smart metering infrastructure. 

 

7. Impact of smart metering implementation 

The detailed cost-benefit analysis used to determine the feasibility of smart metering 

implementation in Romania was performed for low-voltage electricity customers and for all gas-

using households. Customers on medium- and high-voltage lines currently have smart meters, 

or they are in the process of having them installed. Smart meters for heat were not included in 

the model, since in this sector the biggest benefits can be realized through the installation of 

simple submeters. Installation of smart meters for heat consumers brings minor benefits in 

comparison to simple submeters, and the cost is significant.  

Different options have been considered for assessing the implementation of smart metering 

initiatives in Romania, since there is obvious interconnection among the various utility 

companies.  

The analysis was based on a series of assumptions and hypotheses related not only to market, 

but also to expected regulatory changes. It ends with a scenario analysis and a sensitivity 

analysis to identity major elements that could potentially drive the change in results.  

The overall market perspective has been considered through quantification of benefits and costs 

associated with smart metering along the entire value chain.  
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The outcome of the analysis depends on which implementation model is chosen for electricity 

and gas, as described in detail in Chapter 4.2 above: 

- Model 1 - independent infrastructures and without middleware, 

- Model 2 - independent infrastructures and with middleware, 

- Model 3 - common infrastructure without middleware, 

- Model 4 - common infrastructure with middleware. 

For the heat sector, smart metering does not bring sufficient incremental benefits compared to 

installation of submeters, which should be the first priority in the metering part of this sector. 

Hence we have not made any quantitative assessment of smart metering for the heat sector.  

 

7.1 Main assumptions  

We made two major underlying assumptions that we considered in our cost-benefit analysis, 

presented in figure 18. 

 

 

For the purpose of analysis, we used Discounted Cash Flow (DCF) method, with final results 

presented as a net present value (NPV) of cash-flows for the period of 2013 through 2032. 

Since the recently introduced legalization period for electricity meters (starting November 2012) 

will be 10 years, we used a 20-year average life duration for the meters (meters passing 1 

Figure 18: Two major assumptions taken into consideration for the cost benefit analysis 
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legalization). For comparison reasons, despite having a legalization period of eight years, we 

considered the impact for gas meters over the same time period.  

Discount rates of 7,5 percent for electricity and 8,63 percent for gas were used to calculate the 

NPV in the standard senarios. To help simplify this cost-benefit analysis, these values have 

been used as the cost of capital that‘s recognized by the regulator in the distribution tariffs. 

Sensitivity analyses were run to understand the impact of different discount rates, as final net 

present value is sensitive to this.  

The proposed implementation plan assesses the likely impact of Directive 72 implementation 

plan of 80 percent of the smart meters by 2020 and assumes full roll-out by 2022. The 

assumption is that the implementation rate will be lower at the beginning due to the necessary 

learning curve, and then increase gradually thereafter. 

Table 13: Implementation pace considered as a starting scenario in the cost benefit analysis 

% of meters 
replaced 

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

Electricity 6% 10% 10% 10% 11% 11% 11% 11% 10% 10% 

Gas 6% 10% 10% 10% 11% 11% 11% 11% 10% 10% 

 

To obtain costs associated with the smart metering implementation, a request for information 

(RFI) was sent to several technology companies within Romania and to several other countries. 

Potential providers of smart metering equipment were asked to provide average prices for their 

products. Based on this process, we set costs for major infrastructure elements in the following 

way: 

Component Value Unit 

Price of single phase smart meter – GPRS module 0,54 [‗000 RON] 

Price of single phase smart meter – PLC module 0,33 [‗000 RON] 

Price of single phase smart meter – WiFi module 0,32 [‗000 RON] 

Price of single phase smart meter – WiMAX module 0,73 [‗000 RON] 

Price of three phase smart meter – GPRS module 0,66 [‗000 RON] 

Price of three phase smart meter – PLC module 0,46 [‗000 RON] 

Price of three phase smart meter – WiFi module 0,69 [‗000 RON] 

Price of three phase smart meter – WiMAX module 1,07 [‗000 RON] 

Average price of a concentrator 2,26 [‗000 RON] 

Average price of a balancing meter 0,64 [‗000 RON] 

 

Furthermore, we assumed also that prices for the infrastructure elements will slowly decrease 

as the smart metering technology matures. We found that average prices of smart metering 

components will decrease in first year by -3 percent, by -2 percent in the following three 

years, and then -1 percent for the next four years. After that, prices will stabilize.  
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For each of the markets where a monetary quantification of the effects has been made, 

individual assumptions have been considered:  

 

Electricity sector assumptions: 

The following assumptions have been made for the electricity sector: 

- Discount rate – defined at the level of 7,5%, level regulated by the National Authority for 

the electricity distributors for the third regulatory period, starting in 2013, 

 

- Reduction in commercial losses – an achievable decrease in the level of non-

technical losses for low-voltage lines, used for the purpose of the analysis, was set at 

the level of 60 percent at the end of the implementation period, following different market 

estimates (pessimistic scenario – 30 percent, realistic scenario – 60 percent and 

optimistic scenario – 80 percent), 

 

- Consumption evolution, as a combination of two elements  

o Natural evolution of consumption (as a baseline, without considering any 

smart meters installed) of 1,6 percent growth per year (only until 2022; after 2023 

we considered a stable evolution); information for this assumption was gathered 

from the questionnaire sent to major market stakeholders, 

o Changes in consumption as a result of smart metering implementation – 

smart meters are expected to support reduction in commercial losses. However, 

not all discovered commercial losses will affect consumption. We assumed that 

50 percent of the discovered losses will be billed; the other 50 percent will come 

from reduced consumption, since most electricity of this kind is consumed in a 

very inefficient way, 

 

- Commercial losses – were assumed at the level of 7 percent for the low-voltage 

customers, based on the data gathered from key market players and confirmed with the 

National Regulator. The level of commercial losses for distributors in Romania is above 

the average level of commercial losses in EU other countries, 

 

- Technical losses – Romania is challenged by a high level of technical losses on the low 

voltage lines - on average12 percent. Levels of both commercial and technical losses 

have been confirmed with the National Regulator.  

With regards to commercial losses, we have assumed that reduction that comes from the 

installation of a smart meter will occur in the year after the respective smart meter was installed, 

by half of the full potential considered (in the normal scenario that is 60%), and in the following 

year reaching maximum potential. This is because for detecting the possible theft, certain 

historical data would need to be analyzed, and this is highly unlikely to be possible in the period 

right after the meter was installed.  
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In addition to the above assumptions, a few others have been made to account for the major 

benefits and quantified costs in the analysis. Appendix 2 and 3 describe the deductions used in 

calculating benefits and costs for the deployment of electricity smart meters.  

 

Gas sector assumptions: 

The following assumptions have been made for the gas sector:  

- Discount rate – defined at current regulated level by the National Authority for the 

electricity distributors at the level of 8,63% (no figure was made public regarding the 

level for the next regulatory period), 

 

- Reduction in commercial losses – gas market has a lower level of commercial losses 

relative to the electricity market, but still along the reading cost the reduction in 

commercial losses could be one of main benefits from implementation of smart metering 

in gas. In this respect we considered as a realistic drop in the level of non-technical 

losses for gas to be 60%, 

 

- Consumption evolution - is a combination of two elements:  

o Natural evolution of consumption (as a baseline, without considering any 

smart meters installed) 3.3 percent decrease per year (only until 2022; after 

2023, we calculated stable progression); information for this assumption was 

gathered in the questionnaire sent to major market stakeholders, 

o Changes in consumption resulting from smart metering implementation – 

as in the case of electricity, not all discovered commercial losses will affect 

consumption. We assumed that 50 of discovered losses will be billed, and the 

other 50 percent will represent reduced consumption, since most gas of this kind 

is consumed in a very inefficient way, 

 

- Commercial losses – estimated at an average market level of 2.5 percent—still higher 

than the European average value, 

 

- Technical losses – for Romania, the gas technical losses were estimated at a level of 1 

percent. Levels for both commercial and technical losses have been confirmed as well 

with the National Regulator. 

When it comes to reducing commercial losses, the same assumption was made as in the case 

of electricity: the reduction will occur and will be observed one year after the respective smart 

meters were installed, by half of the potential, while in the following year it will reach the full 

potential considered (in the normal scenario this potential is 60 percent reduction of commercial 

losses). 

Other assumptions are described in the Appendix 4 for benefits and in the Appendix 5 for costs.  
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Reduction of commercial losses stands as one of the major benefits from smart metering 

implementation in Romania. Realistically, we have calculated a reduction of 60 percent for the 

following reasons: 

- For electricity, since the level of commercial losses is high (7 percent, which may be 

even a little bit underestimated in comparison to technical losses), a reduction of 60 

percent seems to be realistic.  This is especially true since after the installation of the 

analytical tools, it will be much easier to identify places where commercial losses 

occur, 

- For gas, most commercial losses result from tempering of meters, and such cases 

are easy to discover with the use of available analytical tools. 

 

The aforementioned potential models considered for this implementation cost-benefit analysis 

are: 

• Model 1—independent infrastructures without middleware, 

• Model 2—independent infrastructures with middleware, 

• Model 3—common infrastructure without middleware, 

• Model 4—common infrastructure with middleware.  

 

From these four models, three main hypotheses were tested: 

- Models without middleware are generally more expensive – models like 1 or 3 

are already seen as more expensive because the communication has to be made 

directly from each meter directly to the central application, 

- Models with common infrastructure are generally less expensive – this 

hypothesis is based on the idea that if different utilities (for example electricity and 

gas) would use the same communication infrastructure then the overall costs of 

smart metering deployment, seen from the country perspective, would be lower, 

- Models with middleware can bring more benefits – the existence of data 

concentrators and balancing meters is important for the reduction of commercial and 

technical losses. 

 

Another important assumption that can have a significant impact on the final results of the cost-

benefit analysis is the method of calculating residual value. We estimated the life span of 

installed smart metering equipment at 20 years, and after that the investment would need to be 

renewed. However, given the fact that we install meters gradually until 2022 and that after 2022 

we install new meters for replacement, we will still have not depreciated assets from the first 

investments in years 2033 – 2052. The residual value was therefore calculated as the total 

value of not fully depreciated assets in year 2033. This method of calculation was confirmed 

with the national regulator.   
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7.2 Main assumptions regarding changes in regulations 

In performing the analysis, several regulatory aspects were considered for the implementation, 

and we found that changing the proposed parameters could have a significant impact on the 

business case results. We considered the following parameters: 

• Discount rate was considered at the current level of 7,5% for electricity and 

8,63% for gas. The current level of discount rates (for electricity and gas 

sectors) considered for our analysis is regulated, which is however expected to 

change starting 2013, with a cost of equity being calculated based on a CAPM 

model. We also think that, given the significant benefits smart metering can 

bring, an increased WACC could be considered for investments in smart 

metering, 

 

• Number of mandatory physical readings and consumption location check 

(after smart meters are installed) is currently set at one check per year. 

However, should smart metering be implemented, the frequency and therefore 

the cost of manual readings could be reduced, 

 

• Number of actual readings is on average 4 per year – however, the 

regulatory framework can designate more readings per year to acquire the 

information needed about actual consumption. In that case, the four avoided 

readings per year could be increased to 12, following full market liberalization 

of electricity starting in 2018, and of gas starting in 2019. This would severely 

impact the results of the cost-benefit analysis; therefore, we did not include 

such an assumption in our calculations. Moreover, there are no reasons to 

believe that the national regulator would allow for such thing to happen, since it 

will put a significant amount of pressure on the final customer, who will have to 

support the increased costs of meter readings.  

 

 

 

7.3 Main findings 

The cost-benefit analysis indicates that implementation of smart metering in the electricity sector 

has the potential to be a profitable investment. In the gas sector, however, there is a risk that 

benefits will not cover all related implementation costs. 

The business case for electricity is positive, if the communication infrastructure with middleware 

layer (data concentrators and balancing meters) is selected. This is confirmed by the 

hypotheses that states that models without middleware bring less benefits and are actually more 

expensive. The business case for gas, on the other hand, does not show positive results on 

average, from the country perspective, regardless of the selected model. Table 14 shows the 

NPV resulting from the cost-benefit analysis.  
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Table 14: Net present values from the cost benefit analysis for the analyzed models 

    Model 1 Model 2 Model 3 Model 4 

    

Independent 
communication 
infrastructure 

without 
middleware  

Independent 
communication 
infrastructure 

with 
middleware  

Common 
communication 
infrastructure 

without 
middleware 

Common 
communication 
infrastructure 

with 
middleware 

NPV 
Electricity 

['000 
RON] 

                 
(2.777.525) 

                   
1.168.796  

                 
(2.777.525) 

                   
1.168.796  

NPV Gas 
['000 
RON] 

                    
(904.163) 

                    
(739.800) 

                    
(812.563) 

                       
(71.767) 

 

Regarding costs per metering point of the investment (CAPEX), we discovered the results to be 

in line with those of similar cost-benefit analyses undertaken in other countries with values 

under 100 euros. 

Table 15: Expenditures per metering point for the analyzed models 

    Model 1 Model 2 Model 3 Model 4 

    

Independent 
communication 
infrastructure 

without 
middleware  

Independent 
communication 
infrastructure 

with 
middleware  

Common 
communication 
infrastructure 

without 
middleware 

Common 
communication 
infrastructure 

with 
middleware 

Electricity 
['000 
RON] 

                                  
0,60 

                           
0,43 

                                  
0,60 

                           
0,43 

Gas 
['000 
RON] 

                                  
0,54 

                           
0,54 

                                  
0,57 

                            
0,46 

 

As the above tables depict, business case yields best results in case of model 4 – common 

communication infrastructure and with the middleware layer (including balancing meters and 

concentrators).  
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Figure 19 shows level cash flows over the analyzed time period, presenting an overview on 

when the incurred benefits repay capital expenditures and operational costs for smart metering 

implementation. 

  

 

As the figure 19 illustrates, 2020 is when positive cash flow begins for the electricity case. 

Benefits grow consistently from the first years of implementation, as cash flow constantly 

increases. After 2023, it decreases slightly. This is due in large part to the fact that, after 2023, 

the first smart meters installed will need to be legalized, and some of these meters will not pass 

this legalization, but will need to be replaced instead. 

Figure 20 can offer another interpretation of the net present value for electricity and gas 

business cases, by looking at the cumulated cash-flows over the analyzed period of time. 

In case of electricity, we see that the business case turns positive in 2026, while for the gas 

sector it still remains negative at the end of period. The curve of the cumulated cash-flows in 

this case can give, however, a sense that the gas business case might return a positive NPV in 

the years to come after the analyzed period. Moreover, there is an indication that it might be 

positive if implementation takes a longer time and at a slower pace.  

 

 

 

 

Figure 19: Evolution of discounted cash-flows for electricity and gas [‗000 RON] 
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7.4 Scenario analysis  

In addition to the four infrastructure models, there are other elements that are defined as 

variables, and their likely impact on the outcome of the analysis was tested. They are:  

- Communication channels used for the metering system – the number of meters working 

through different communication channels (GPRS/PLC/WiFi/WiMax), 

- Communication channels used for the middleware system – the number of 

concentrators communicating through different communication channels 

(GPRS/PLC/WiMax), 

- Discount rates used for utilities companies, 

- Level of reduction in commercial losses, 

- Option to choose or not the installation of balancing meters, 

- The implementation pace (slow versus fast installations). 

Figure 21 presents a summary of main assumptions for the implementation approach and 

reasons for selecting those assumptions.  

Figure 20: Cumulated cash-flows (incl. residual value), for model 4 [‗000 RON] 
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We assumed that all meters will be purchased with integrated communication modules. 

However, the cost-benefit analysis allows for testing results depending on this variable (for 

example, whether or not a certain percentage of meters will be acquired without communication 

modules, with the latter to be purchased separately). This is expected to impact not only the 

cost of the roll out, depending on meter and module purchase prices, but also the complexity of 

their installation. For this reason, we believe the most viable scenario would be the acquisition 

of meters with communication modules. 

The installation of balancing meters is a very important variable: we recommend balancing 

meters be a mandatory requirement for the roll out in the electricity market, since their role is 

crucial in reducing commercial (and technical) losses. Without this device, it is highly unlikely 

commercial losses will be reduced sufficiently enough to offer a positive business case. 

Although smart meters need to be able to send alarms to the central application when its 

integrity is breached, minimizing thefts resulting from meter tampering and losses from illegal 

connections (or even from home appliances connected separately on the line before the meter 

was installed) would be hard to detect without balancing meters. The number of balancing 

meters needed is another factor in our analysis, since not all sub-stations and transformers 

where these would be installed serve the final customers (households and small commercial 

customers connected to the low-voltage grid.)  

We did not address installation of balancing meters for the gas sector. 

The number of manual readings required each year by the regulator after full market 

liberalization, yet no longer needed (2018 for electricity and 2019 for gas, considering no smart 

meters would be deployed) can significantly impact the business cases for both electricity and 

Figure 21: Different scenarios assessed in the cost benefit analysis 
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gas. The average number of unnecessary manual readings per year is currently 4 per year. 

However, avoiding 12 readings per year, once all consumers are eligible, would increase the 

NPV of the business cases significantly. 

Last but not least, we have developed scenarios regarding benefits of the model. We 

considered three scenarios for the level of reduction in commercial losses, as this is the most 

important benefit included in our analysis and can have a high impact on the net present value. 

Figure 22 briefly describes the three scenarios considered in the analysis, together with the 

NPV and return on investment (ROI).  The results are presented for model 4 – common 

infrastructure with middleware – as this is seen as the most viable option for the roll out of smart 

meters in Romania.  

  

The business case for electricity yields positive results, if we take into consideration the three 

scenarios. Realistic and optimistic scenarios especially show very good return on investments 

overall (43,8% and 67,1% respectively). They can only be realized, however, under certain 

conditions when it comes to implementing state-of-the-art tools and processes to manage the 

reduction of grid losses. The bottom line: with insufficient effort to reduce commercial losses, it 

could lead to negative NPV for the electricity case. 

In In the case of gas metering, the analysis does not show any positive results. This is not, 

however, to be seen as a ―no go‖ decision from the utilities‘ perspective, since the business 

case can vary widely, depending on each utility‘s characteristics and conditions (for example, 

better purchasing power of smart meters through economies of scale, using leverage at the 

international level, different structure of losses, different distribution operation costs, and so on). 

Chances are that a business case calculated from the perspective of a specific company could 

be positive, especially with the potential of synergies between gas and electricity. 

Figure 22: Scenarios regarding reduction of commercial losses [‗000 RON] 
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Costs incurred for the development of middleware become the responsibility of the electricity 

DSOs, as they own the power lines through which communication will be made from meters to 

data concentrators. The eventual split of these costs between electricity and gas DSOs, or 

possible recurring charges being imposed from the electricity DSO onto the gas DSO for rent or 

use of the infrastructure, will not change NPV from the country‘s perspective (a positive for the 

electricity DSO, and an expense for the gas DSO, would yield a neutral effect on the analysis). 

Finally, for the scenario analysis, the implementation rate remains an important factor. In the 

normal scenario, we used an implementation rate that would achieve 80 percent coverage of 

the smart meters for all low-voltage customers and for all households in the gas sector by 2020, 

as is in line with suggested EC guidelines for the electricity sector. Thereafter, a full 

implementation would take place by 2022. Different implementation rates, however, can 

severely impact the business cases for both electricity and gas. While time is a significant factor 

in experiencing benefits, with capital expenditures occurring upfront, shifting can impact results. 

These options for implementation pace are further discussed in the chapter describing the 

implementation approach and schedule. 

 

7.5 Sensitivity analysis  

The two main elements considered as material for the sensitivity analysis were the reduction in 

commercial losses (on a range from 15 percent to 80 percent) and the weighted average cost of 

capital (on a range from 5 percent to 13 percent). The outcome of the sensitivity analysis 

depends on which scenario is analyzed. 

It reveals that the trends occur depending on the implementation model selected. Figure 22 

presents the result of the sensitivity analysis undertaken for the electricity market, in using 

implementation model 4: common communication infrastructure with gas and with middleware 

(as noted previously, this model yields the same results as model 2—independent 

communication infrastructure with middleware. That‘s because the analysis made from country‘s 

perspective, and the costs incurred with middleware devices are the responsibility of the 

electricity DSO). 
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As figure 23 describes, there is a certain threshold, under which the business case returns 

positive results. If smart metering is deployed without middleware, ensuring communication from 

the meter directly to the central application through GPRS, the analysis shows that NPV is 

negative, regardless of the level of reduced commercial losses (using a discount rate of 7,5 

percent).  

For the gas business case, using the model with common infrastructure and middleware 

devices installed, the net present value of the investment is negative. Due to low levels of 

commercial and technical losses when compared to electricity, the results remains negative 

regardless of the losses reduction level or the discount rate considered in this sensitivity 

analysis. Similar to electricity case, using a different model with independent infrastructure or 

communication without any middleware layer, the results are lower than in best case of model 4.  

Figure 24 presents the sensitivity analysis for the gas smart meters deployment under model 4.  

 

 

 

 

 

 

Figure 23: Sensitivity analysis for electricity business case – model 4, with common infrastructure 

and with middleware [‗000 RON] 
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The sensitivity analysis for the gas sector, for model 4, reveals that only for very low discount 

rates, combined with a high reduction achieved in commercial losses, the analysis would turn 

positive results. While sustained and disciplined effort can be taken to reduce commercial 

losses, discount rate is an external factor in a business case like this. Therefore, the analysis 

might show positive results, under certain conditions, but changing other varyinf factors, as we 

will see in chapter 8 – Recommended model for Romania. 

 

 

 

 

 

 

 

 

 

 

Figure 24: Sensitivity analysis for gas business case – model with common infrastructure and  

with middleware [‗000 RON] 
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7.6 Expected impact on electricity and gas 

The cost-benefit analysis for Romania indicates that, for the electricity sector, implementation of 

smart metering is beneficial for the society as a whole, under certain considerations and 

conditions.  

The biggest impact brought by smart meters in this market is the reduction of meter reading 

costs and commercial losses. Figure 25 below shows the total benefits calculated for the 

electricity market, by category, over the analyzed period of time.  

 

In the case of gas deployment, the biggest impact comes from the reduced meter reading costs 

and the avoided investments in replacing the traditional meters (see figure 26). 

 

Figure 25: Total benefits by category for the electricity market [Mln RON] 

Figure 26: Total benefits by category for the gas market [‗000 RON] 
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On top of the benefits quantified in our cost-benefit analysis, there are also a number of other 

benefits realized indirectly for the market as a whole. These benefits are described qualitatively 

in Chapter 5, and play an important role in understanding the overall impact of smart metering 

roll out for all markets analyzed. 

 

7.7 Other quantified benefits  

In addition to the benefits calculated above, there are a number of other benefits that smart 

metering can bring, which we addressed from a qualitative point of view.  

Two major qualitative benefits can be quantified without being monetized (and without being 

included in the cost-benefit analysis). These major benefits are: 

- Reduction of CO2 (and other greenhouse gases), 

- Energy efficiency improvement – reduction of overall energy consumption. 

Energy efficiency improvement 

In the case of electricity market, we expect that the introduction of smart metering will make 

the consumers much more aware of their consumption behavior, leading to a decrease in 

electricity consumption and consumption profile smoothing.  

Experience in other markets, as described in Chapter 2, has shown that smart meter 

deployment can help save electricity by modifying consumer consumption behavior. As for 

putting a number on this reduction for Romanian consumers, compared to the baseline in which 

no smart meters are installed, we can predict a conservative average based on limited results 

from studies and pilot projects done in other markets (the average reduction in consumption 

was minimal—we did not include in this average the reduction registered in Denmark, as this 

Nordic country has very different characteristics compared to Romania. However, the value is 

shown here for comparison purposes, arguing that the final average considered for Romania is 

possible). 

Table 16: Electricity consumption reduction – examples from other markets and average for 

Romania 

 

Electricity consumption 
reduction 

Country min max 

Ireland 2.5% 9.4% 

UK 2.8% 10% 

US 4% 6% 

Canada 6% 

Denmark 17% 

Average 3,825% 
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A reduction of 3,825% of electricity consumption, compared to baseline where no smart meters 

would be deployed, would occur gradually over time, as smart metering is progressively 

installed. In the normal scenario, the target percentage would finally be achieved in 2022, when 

100 percent of smart meters would be fully introduced to all low-voltage customers.  

Reduction in electricity consumption has to be interpreted with caution. To achieve this energy 

efficiency enhancement, other investments will have to be made, such as installation of in-home 

displays, especially for customers with above-average invoice values. The creation of Internet 

portals for consumers would also be necessary, from which they could access and analyze their 

consumption behavior. In addition, suppliers would need to educate consumers about their 

consumption behavior, and instruct them as to how they can optimize their energy use.  

By considering a total reduction in electricity consumption of 3,825%, the amount of electricity 

saved by the end of 2022, when full implementation is considered to be finished, would be about 

3,4 TWh (and 826.000 MWh on average per year after year 2022). This value is revealed 

starting from a consumption of 18,85 million MWh per year in 2011 and considering all other 

assumptions included in the cost benefit analysis and described in previous sub-chapters: 1,6 

percent growth of consumption in the baseline and a total 2,1 percent reduction as a result of 

commercial losses reduction. 

Figure 27 shows the expected evolution of consumption, estimating a 3,825% reduction by 

2022, compared to the baseline (no smart meters to be deployed). After year 2022, we predict 

both evolutions to be constant, as smart metering is already deployed 100 percent. 

 

In the case of the smart metering deployment in the gas market, the analysis is similar to 

the one above, with the expected impact to also be similar—a reduction in gas consumption due 

to increased customer awareness of consumption behavior.  

Figure 27: Evolution of electricity consumption – baseline and due to smart metering [mln MWh] 
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Although there are significantly less pilot or deployment projects in the gas sector than in the 

electricity sector, we consider an incremental reduction of 2,2 percent in total gas consumption 

to be conservative. This is based on a cost-benefit analysis undertaken by the Commission for 

Energy Regulation in Ireland (CER).   

With a reduction at the level of 2,2% by 2022, total gas consumption saved is expected to 

amount to about 2,2 TWh (and about 461.000 MWh on average per year after year 2022). 

 

Reduction of CO2 emissions   

One of the biggest non-monetary impacts for the society as a whole from introduction of smart 

metering is reduction of CO2 emissions.  

In case of electricity, reduction of CO2 emissions comes from two major areas: 

- Reduction of losses (commercial and technical), 

- Energy efficiency improvement. 

In both cases, less final electricity consumed means less electricity produced and hence lower 

emissions of CO2. In case of electricity it is also possible to account for the reduction in SO2. To 

quantify these emissions and better understand the amount saved from being released into the 

atmosphere, we used the ESRI/EPA ISus model emission factors for calculating tons of CO2 

and SO2 per each MWh.  

Table 17: CO2 and SO2 emission factors for electricity  

t CO2/MWh t SO2/MWh 

0.402 0.000685 

0.406 0.000659 

0.384 0.000633 

0.389 0.000608 

0.381 0.000584 

0.365 0.000560 

0.344 0.000537 

0.364 0.000515 

0.366 0.000493 

 

Given the above emission factors considered for tone of CO2 and SO2 per 1MWh and the 

reductions in commercial and technical losses considered in the cost benefit analysis, we 

estimate that by end of 2022, when smart metering is fully deployed, a total of 491.763 tons of 

CO2 and 662 tons of SO2 will be kept from entering the atmosphere. Figure 28 presents the 

cumulated reduction in CO2 emissions by source, showing that the biggest role in reducing CO2 

emissions is played by the reduction in commercial losses, as expected.  
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Regarding the reduction of CO2 emissions coming from cutback in commercial losses, we have 

reasoned that 50 percent of the discovered commercial losses will still be consumed after 

detection.  

In the gas market, the reduction of CO2 emissions due to smart meters introduction happens in 

a similar way, mainly from reduction of gas consumption and commercial losses. 

Acknowledging the CO2 emissions intensity factor for natural gas of 0,19 kg of CO2 / kWh (as 

indicated by CarbonTrust.co.uk conversion factors), the total amount of CO2 saved by the end of 

2022 would be 106.671 tons. Figure 28 shows the cumulative reduction of CO2 due to smart 

metering introduction.   

Figure 28: Cumulated reduction of CO2 emissions due to smart metering in electricity [‗000 t CO2] 
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We assumed that half of the illegal gas consumption will still be consumed and invoiced after 

commercial losses are discovered.  

 

7.8 Expected impact on heat 

Current heat market in Romania is very fragmented, with numerous central district heating 

companies operating in different counties around the country.  

We believe that the introduction of smart meters at this point would not bring any net economic 

benefits for the market, based on the following few arguments: 

• Due to the economic downturn in 2009, the state budget could no longer support the 

district heating systems. Numerous companies in the sector were unable to pay back 

their loans and finance the minimum investments needed for the operation of their 

systems. The financial situation of these companies depends on the type of fuel they 

use—natural gas or coal, the latter being more expensive —the use of cogeneration, 

the income level of customers in the area served by each company, and the state of 

the grid. The grids in the majority of companies are in very poor condition, the 

modernization of which should be an investment priority. 

• Designed during the communist regime to support massive industrial production, old 

infrastructure and grid overcapacity has led to high technical losses. Modification of 

the grid is another important investment priority.  

• District heating is an extremely price-sensitive market, unlike electricity and gas, 

where the demand is more static. This market is in direct competition with other 

forms of heating systems, such as gas, oil boilers, and renewable sources. That 

Figure 29: Cumulated reduction of CO2 emissions due to smart metering in gas [‗000 t CO2] 
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makes any form of cost recovery through tariffs almost impossible, as any sensible 

increase in tariffs would make DH companies lose clients. Moreover, delays in 

payments, subsidies, and aids from the government put added pressure on the 

finance balance of these district heating companies.  

• The meters in district heating companies are usually installed at the entrance to the 

pipe in the condominium. This is the only consumption point of interest for the 

company at the moment. From there, the inhabitants may share the costs by using 

submeters, installed in each apartment (but not all buildings have adopted this). This 

hinders the installation of smart meters in two ways: 

o The need for two-way communication is low, since remote disconnection of 
an entire condominium building in the even that inhabitants don‘t pay their 
share, would have a tremendous social impact. Usually companies avoid 
disconnecting an entire building, doing it only in extreme cases. This also 
helps them avoid the cost of deploying employees to disconnect and 
reconnect the building, 

o The installation of smart heat meters in each apartment of the building would 
be a tremendous investment for any company, and the benefits would not 
offset the cost.  

 

What we see as a potential solution for the heat market, more viable than installation of smart 

meters is the deployment of submetering. Submetering roll-out, for blocks of flats, where heat 

comes from the central heating systems, is expected to bring major benefits compared to 

current situation, such as: 

- Accurate measurement of consumption based on the actual heat used and split 

between different consumers, hence accurate billing and fewer consumers 

complaints, 

- Better control of heat consumption and optimization of energy use, since part of heat 

may be wasted at consumer premises – simple submetering can enable a more 

systematic control of the heat supply in times when client does not need it, compared 

to continuous consumption as in present, 

- As a result of the above benefit, an overall reduction in heat consumption is 

expected, as consumers will become more aware of their energy use (as an 

example, following mandatory roll out of submetering for water usage, average 

consumption decreased by approximately 70 percent. Consumers minimized their 

usage, as invoices became based on actual data, rather than estimation for the 

entire building.  

Submetering can be done with simple traditional meters. However, in more advanced cases, 

depending on market conditions, submeters can have smart functions (as described in Chapter 

5). In this case, we would recommend that smart submeters be connected to the electricity 

smart metering infrastructure, and from there the information could be sent to the central 

application. This option would optimize investment costs. 
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7.9 Possibilities to improve the business case 

Looking at the analysis, it could be significantly improved if we consider the following triggers: 

- Outsourcing of the metering function and realization of the investment by an 

external party (an external investor can be considered, such as a smart metering 

equipment supplier). This will not only help handle the investments in the system, but 

also the operations. The general rule is that when operations are outsourced, better 

monetary conditions may be achieved. Moreover, having one company dealing with 

several investments would provide improved operations from the market 

stakeholders‘ point of view. As contractors, they can take certain quality standards 

into their own hands, without having to deal with the implementation. Finally, this 

option could be viable, since all the CAPEX is going to be shouldered by third 

parties, while the DSOs would be a stable operational expenditure for rendered 

services once the infrastructure is put in place. Consequently, this option might have 

an even larger positive impact over the business if a company with greater 

purchasing power in other markets comes into play.  

 

- Realization of synergies within capital groups. Several utilities in Romania have 

their parent companies outside of Romania. For cases, where parent companies 

have experience with smart metering additional synergies can be realized. For 

example, operators present in Romania that are already doing smart metering 

implementation in other countries might benefit additional economies of scale and 

might manage to receive better prices for the smart metering infrastructure than the 

ones assumed in our analysis. Another example would be operators that have the 

opportunity to implement the smart metering in parallel for their electricity and gas 

business, benefiting from additional synergies (for example lower installation cost). 
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7.10 Best practices in reduction of grid losses  

As we have previously discussed under the scenario and sensitivity analysis performed in this 

model, a key success factor to the results of smart metering business case is the level of 

reduction in commercial losses.  

For companies it will become a must to ensure they are making all necessary efforts to set-up 

new processes, plans and actions to maximize the reduction of losses in parallel with smart 

metering deployment. These efforts will allow them to grasp on the full benefits from smart 

meters roll-out and obtain a return on investment even higher, as they will maximize the 

percentage of reduction.  

Best practices in the area of grid losses reduction recommend few efforts that corporate players 

investing in smart metering systems should focus on, efforts that can be grouped in three areas: 

• Data analytics (including logical algorithms): revision of the algorithms used to 

process the new amount of data; revision of the models used for calculating split 

between technical and commercial losses and by voltage level; analysis of the IT 

tools used to support energy balance calculations, in the current set-up and when 

smart meters will be in place and the volume of data from the meters will increase 

tremendously, 

 

• Processes (discovery and dealing with reduction): standardization of processes, 

minimization of manual work (accurate definition when and how it is needed); review 

of interfaces and interactions between departments and overall meter-to-cash 

process to identify areas of improvement, 

 

• Litigation support: definition of accurate and standard methodologies on how to 

use data and findings from smart metering analysis in litigation, with the purpose of 

fast and favorable closing all cases.  
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8. Recommended smart metering model for Romania 

8.1 Recommended model 

Based on the draft results of the CBA conducted so far, our recommendation can be 

summarized as follows: 

For electricity market: 

- The most beneficial model is either model 2 or model 4, models that include 

middleware layer (data concentrators and balancing meters), 

- PLC technology is recommended for communication between meters and data 

concentrators. We expect that in some cases (about 1 percent) communication from 

meters will be made through other channels, as PLC might not work properly if there 

is too much interference. Communication from concentrators can be done via various 

communication channels. 

For the gas market: 

- The most reasonable model seems to be model 4, with common communication 

infrastructure and middleware layer. In middleware layer, however, the balancing 

meter will serve for its purpose only to the electricity distributor, 

- It is recommended to provide communication from gas meters to electricity smart 

metering infrastructure through various methods, such as M-Bus, WiFi, Radio, 

- Gas data can be transmitted by the electricity metering infrastructure, together with 

electricity consumption data being sent to data concentrators, and then to the central 

application of an electricity distributor or directly to the central application of a gas 

distributor. It depends on the technology chosen and market stakeholder 

preferences. Data regarding gas consumption can be sent from the electricity central 

application to the gas central application. Any option is valid and viable. However, in 

the first case, different challenges might appear between the two value chains, and 

may also make one vulnerable to the other‘s technical integrity. 

 

The implementation for gas has to be treated carefully, however. As the first findings of this 

report suggest, none of the models analyzed shows a positive NPV for gas roll out, given our 

assumptions. This result has to be interpreted on average and from a country-specific 

perspective. Depending on purchasing power, the possibility of achieving economies of scale by 

leveraging international scale of the group, and commercial and technical losses, the result may 

be different for each gas distributor and should be treated separately.  
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8.2 Customer segments to be covered 

The electricity market cost-benefit analysis has taken into consideration the implementation of 

smart meters for all low-voltage customers (mainly households, but also small and medium 

commercial customers). We did not make any distinction between different segments of 

customers with regards to amount of consumption, small industrial versus households, or 

regional coverage due to a major reason related to reduction of grid losses. In order to fully 

realize this benefit, energy must be balanced between all consumers. Our recommendation is to 

supply areas of low consumption with smart meters, since only in this way will distributors be 

able to make a detailed analysis and better identify grid losses. 

Regarding other clients, such as commercial consumers on medium voltage or big industrial 

consumers on high-voltage lines, they already have advanced metering equipment installed by 

distributors, or installation is in progress for the near future.  

With regards to clients who have already installed advanced metering infrastructure, as some 

pilot projects have already been undertaken in the market, we did not make any distinction 

between them and normal consumers in our analysis because our minimum functional 

requirements refer to AMI meters, and the current AMR meters do not fulfill our requirements. 

An upgrade of currently installed AMR meters is difficult, since the AMR and AMI meters have 

different technical characteristics (the difference is not only in the communication module). Also, 

from our meetings with distributors, we understand that some advanced meter reading systems 

were actually installed simply by adding a communication module to existing traditional meters. 

This led to a need for their replacement when installation of smart metering began. 

As a result, the CBA is highly sensitive when it comes to the reduction of losses (both in 

percentage and absolute value). It is possible, however, that an analysis of different regions in 

the country might lead to different results, as there are regions in Romania where commercial 

losses are much higher than in other regions.  

For gas, the cost-benefit analysis considered implementation for all household consumers. 

Although preliminary findings do not show positive results in the gas sector, further 

segmentation of the target customers could lead to different results, depending on 

considerations already made in the report. 
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8.3 Implementation approach and schedule 

Implementation approach will have a significant impact on the feasibility and profitability of 

smart metering. First, it is important to locate relevant piloting areas, to verify assumptions and 

to create an overview of the expected impact that full implementation might have. Second, the 

area to be covered through smart metering implementation should generally start with these 

areas, so that the implementation cost can be optimized. Testing of the communication 

technologies to be used under different conditions also needs to be included in pilot projects. 

There are different strategies that could be considered when deploying smart meters and 

middleware: 

- One potential strategy could be to install the middleware in all areas first, including the 

concentrators and the balancing meters, and then replacing the meters, 

- Another strategy could be to install middleware equipment and meters 

simultaneously, substation by substation. This localization and legalization approach 

assumes the installation will start with the greatest number of meters to be legalized 

(replaced), with no regards to the location, and to continue mass installation until full 

coverage of the chosen area is completed, regardless of the meter legalization period. 

Working traditional meters, which have a long legalization period, would be 

reinstalled, where smart meters implementation would be conducted later. Other 

meters will be scrapped. 

When designing the implementation approach, things such as risk management, to-be 

organization, change management, and key success factors need to be considered.  

Continuous monitoring of the project status and state-of-the-art project management 

methodology are necessary to ensure a successful roll out.  

The implementation schedule is another major factor in the smart metering business case, 

especially when calculating the correct amount of time and effort needed to have a successful 

roll out in terms of installation, project management, and other teams. Since the results of the 

analysis are highly sensitive to these factors, for the purpose of this report, we analyzed 

different implementation scenarios for both electricity and gas.  

 

1. Implementation schedule for the electricity sector: 

For the electricity sector there are three different scenarios that were tested:  

• A ―balanced implementation‖ with a relatively linear yearly evolution targeting 80 percent 

smart metering implementation by 2020 and full roll-out by 2022, 

• An ―accelerated implementation‖ pace aiming at full roll-out in 5 years‘ time, by 2017, 

• An ―exponential implementation‖, with a lower number of meters replaced during the first 

years to allow for companies to adjust, plan and learn from the implementation, and then a 

gradual increase to finalize the full roll-out by 2022 as in the balance implementation 

scenario. 
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The balanced implementation scenario, the most feasible at this point, assumes a target of 80 

percent replacement of traditional meters by 2020 (as requested by European Commission to 

be evaluated for electricity market), following a full-completion by 2022, at the pace indicated on 

figure 30. 

 

During the first year of implementation, due to the learning curve and necessary pilot projects, 

we assumed an installation rate of 6 percent. Following this period, an increased number of 

meters could be replaced, as the learning curve steepens and distributors become more 

experienced in installing smart meters. Additionally, resources participating in the 

implementation process are assumed to be trained and ready to proceed with implementation at 

full speed.  

Under the current proposed balanced implementation scenario for electricity, based on the 

assumptions stated in previous chapters this approach is leading to a positive NPV of 

amounting to 1.168 mln RON for model 4. 

 

Accelerated implementation, the second scenario considered in the project, is assuming a 

more aggressive implementation pace, targeting a 100 percent smart meters installation by 

2017, as indicated below: 

% of smart meters 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

Electricity 8% 20% 22% 25% 25% 0% 0% 0% 0% 0% 

 

Figure 30: Implementation schedule for the balanced scenario 
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The analysis indicates that, due to the accelerated negative impact at the beginning of the 

considered timeline, the NPV for the analyzed period is lower, with an average value of 823 mln 

RON. Moreover, this scenario would be also difficult to realize, given potential constraints of 

skilled resources for installation and management of smart metering infrastructure. 

 

In the final scenario, an ―exponential implementation‖, we assume that in the first years only 

a low percentage of the meters will be replaced with smart ones, scenario for which some 

companies, especially with limited experience in smart metering pilot projects, might choose to 

adopt. 

% of smart meters 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

Electricity 3% 5% 7% 9% 10% 11% 15% 20% 10% 10% 

 

The results in the scenario show however a similar results to the normal scenario, leading to a 

net present value of the investment of around 1.113 mln RON. The small difference can be 

explained by the fact that the implementation is supposed to finalized in 2022, the same as in 

the initial scheduled considered, with 80% of meters being deployed before 2020 as European 

Union requests. 

The benefits of adopting such an exponential implementation pace come from two sides: 

• The opportunity to test different options and implementation models, at the beginning, 

and make necessary adjustments to initial approach, 

• The opportunity to allow time for obtaining non-refundable funds to finance the 

investments, such as funds from the EU. 

 

2. Implementation schedule for the gas sector 

 

As indicated in previous chapters the gas business case results, considering a balanced 

implementation pace is not yielding positive impact for the gas industry. Given this results, 

several other gas roll-out scenarios have been tested in order to identify the implementation 

pace at which the gas smart metering implementation would become an attractive option from 

the country perspective. Consequently we tested the following scenarios: 

 

• The balanced implementation scenario takes into consideration a gas roll out that runs 

parallel with that of electricity, and targets an 80 percent replacement of traditional meters 

by 2020 (no imposed deadline by the EC exists), with complete installation by 2022. The 

biggest benefits from smart metering are derived from reduced meter reading costs and 

reduced commercial losses. But since losses for gas are at a much lower level than 

electricity, benefits do not outpace the investments needed. Thus, at this implementation 
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pace, the business case would yield a negative result of -72 mln RON, as presented in the 

previous chapters. 

 

• Accelerated implementation plan was tested as well, assuming an implementation phase 

covering a period of only five years, with full roll-out assumed until 2017, as indicated below.  

% of smart meters  2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

Gas 8% 20% 22% 25% 25% 0% 0% 0% 0% 0% 

 

The analysis indicates that because of the accelerated negative impact at the beginning of the 

considered timeline, the NPV for the analyzed period is negative with an average value of -176 

mln RON, being even lower than in the balanced scenario. We learn from this that in the case of 

gas market, smart metering business case might improve by actually slowing down the 

implementation pace. Therefore, we have analyzed the final scenario:   

 

• A mild scenario was considered to test results for the situation in which gas smart meters 

would be installed in a period much longer than the one for electricity meters. 

% of 
smart 
meters 

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

Gas 0% 5% 5% 5% 5% 5% 5% 10% 10% 10% 10% 15% 15% 
 

The mild scenario is covering a period of implementation between 2014 and 2025, with a 

progressive implementation pace that will start one year after the start of electricity roll-out. In 

this approach, gas operators could leverage better experience and infrastructure built in the 

electricity sector. Based on these assumptions, the result of the analysis for gas improves 

significantly, leading to a slightly positive net present value of 14 mln RON.  

We consider that opting for a mild implementation such as this one, combined with specific 

characteristics of the gas distributors (for example purchasing power leading to decreased 

purchasing cost of smart meters, or specific customer base specifics), could actually turn the 

business case positive for companies. In addition to that, this mild scenario could be seen as an 

even more viable option, in case the electricity DSOs decide to go for the exponential 

implementation pace.  
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9. Regulatory requirements 

Analysis shows that investments in Romanian electricity smart metering can be profitable (with 

the risks and the considerations included in this report), and in gas, the final profitability will 

depend on the purchasing power of utilities and the implementation rate. But, there is a 

significant risk that the profitability could be negative. 

Therefore, investments in an electricity smart grid should be incentivized to bring benefits to 

several energy market stakeholders, and also to the society as a whole. The target set by EC 

for an 80 percent completion of implementation should be considered for Romania, which needs 

to have supporting regulations put in place.  

Given the uncertain profitability for gas smart metering, it is recommended that there should not 

be a deadline for implementation. However, investments should be incentivized. Such 

investments should be made so that corporate synergies are leveraged, and the implementation 

rate is adjusted to approaches with optimal cost structures. 

The distribution of benefits will depend to a large extent on what final laws the regulator is 

required to enact to ensure a fair distribution of benefits. The most important thing to keep in 

mind is the proper ROI for investors (distributors). Such investments may bring benefits to 

distributors, but they should also have the chance to help maintain tariffs.  Society will realize 

other benefits, such as lower electrical bills and lower CO2 emissions. 

In order to incentivize distributors to invest in smart metering, we recommend changes in three 

major areas: 

- Energy regulations, 

- Data security regulation, 

- Metrology law. 

 

9.1 Changes in energy regulatory framework 

A general framework description for seeking smart metering investments is important in 

Romania. This formal description should cover three main areas regarding the roll out of smart 

metering: 

1. Definition and rules regarding the implementation approach, 

2. Impact on regulated revenues, 

3. Reporting of project progress. 

 

 

1. Rules regarding the implementation approach should be outlined, covering the 

complete formal and technical definition of the minimum functionalities that smart meters 

have to meet. Minimum functional requirements have to be specific in terms of: 
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- Performance requirements: frequency of meter reading and transmission of 

information from different layers of the system, period of data storage, etc., 

- Metering functions: minimal requirements to be met by meters installed on the 

balancing nodes and at end-user premises, requirements related to communication 

with HAN devices, reactive energy measurement and other quality indicators, 

information about prices to be sent to customers at a decided time interval (e.g.: 

hourly), etc., 

- Reporting and information functions: provision of data to the DSO and end-users, 

control messages delivery to meters and their occurrence intervals, etc., 

- Technical properties: security, scalability and standards used, availability of the 

collected data to the external systems (including systems of other entities) at least at 

the level of 95%, meters installed at customers premises to have an USB port to be 

connected with HAN devices in the near future, open communication protocols to 

allow integration of other types of meters (e.g.: gas), etc. 

 

Second, the recommendations towards the implementation models should be also defined, 

including: 

- General recommendations: interoperability of the systems and expectations 

towards  DSOs, 

- The approach to contracting vendors: DSOs must have possibility of 

diversification with different suppliers, however respecting the general 

recommendation/obligation of interoperability of systems, DSOs can use their own 

resources and assets to implement parts of the system, infrastructure providers must 

provide sufficient documentation so that DSOs can implement communication 

protocols independently, source code of the application must be provided to the 

DSO, etc., 

- Terms of delivery: with regards to requirements towards suppliers, 

- Prioritization of areas of deployment: guidelines on how to choose in which areas 

of the network system should smart meters be deployed first (e.g.: areas with high 

level of losses, areas with high number of meters legalizations, areas with high level 

of SAIDI and SAIFI, areas with high number of new connections). 

 

 

2. Impact on regulated revenues 

 

Regulators will need to set forth clear principles for including costs in the distribution tariffs, and 

the extent of this inclusion, covering: 

- Fair operating expenses: these are generally lower than actual expenses, which 

then creates the potential to pay benefits, 

- Dependent expenses: such as technical and commercial losses, and the maximum 

level recognized and covered by the distribution tariff; this level will need to be 

adjusted based on the progress of implementation and the potential for loss 

reduction created by smart metering, 
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- Depreciation of the assets: this amount depends directly on the investments made 

in the year previous to the one in which the depreciation occurs, and no means 

should exist to increase its value as a result of the benefits achieved, 

- Return on capital: although this will start being calculated based on the WACC and 

CAPM methodology, investments which, in general, bring greater benefits to 

consumers and to the energy system could be rewarded with a higher return on 

equity. Also, this annual higher return on equity will have to be evaluated and 

compared by the regulators to the values declared at the beginning of the 

implementation and handover of the investment plan. 

These changes should be considered in the methodology for setting up distribution tariffs. The 

inclusion of costs (and benefits) in the distribution tariff should be based on the investment plans 

reported by the DSOs and adjusted annually, leading to the final area to be covered by energy 

regulatory framework. 

 

3. Reporting on project progress 

 

Regulator will need to define a set of key performance indicators for the DSOs that can be 

tracked during implementation and for a certain period thereafter; indicators such as: 

- Reduction of commercial losses in the area of AMI implementation, 

- Reduction of technical losses, 

- Lowering the cost of meter reading, 

- Minimization of theft of infrastructure. 

DSOs will need to report the following information to regulators: 

- Progress on the implementation: update the general implementation schedule (time 

frame and pace, planned values of the benefits), detailed implementation schedule 

for next year, analysis and mitigation of risks, 

- Value of benefits achieved: losses and reading costs, 

- Values of KPIs achieved: levels, reasons for lying below the KPIs (if case), mitigation 

measures. 

 

The above regulation changes should be considered in the performance standards for the 

distribution system, which needs to be revised annually based on the results and progress of 

implementation.  

 

9.2 Social acceptance and data protection considerations 

Social acceptance is one of the most important success factors, and should be nurtured from 

the beginning of the implementation process. When there‘s a lack of social acceptance, there‘s 
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a significant risk of increasing implementation costs and not realizing the full program benefits. 

One of the most critical aspects of social acceptance is to assure private data protection and 

security. 

Data protection and security are very crucial to a smart metering program roll out. Customers 

assume that utility companies will depend on many different IT systems and functions, and thus 

making their personal data more vulnerable to potential hacking threats. An attack of this kind 

would have a negative impact on all network operators and their consumers, not just on the 

operator that allowed the incident to happen.  

Therefore, common agreements and recommendations need to be considered for the security 

of the network, and all market players and operators need to lend them their support. The 

purpose of such security measures would be to mitigate the risk of breaching integrity of data 

and customer information confidentiality.  

When discussing about data protection and security, certain aspects need to be considered in 

order to ensure client data protection:  

- Confidentiality – ensure that the data processed by metering operators are only visible 

to authorized parties, without disclosure to any other third party without prior consent of 

the customer; ensure monitoring of such data leakages, 

- Integrity – ensure data reliability since the information registered by the smart metering 

system is used for invoice processing the accuracy, time-synchronization and 

completeness of the information must be ensured, 

- Data availability – at all times to those parties entitled to process it. 

 

However, data protection is just one dimension of smart metering social acceptance. Customer 

education is also highly critical to overcoming resistance to the program. In the initial phase of 

smart meter implementation, consumers may be reluctant to join because they don‘t understand 

the concept, and they can‘t foresee the benefits associated with it. What they do see, however, 

is how much this new technology will cost them. Thus, for a successful roll out and to avoid 

customer resistance, public relations campaigns should be considered. 

 

Typically, detailed social acceptance campaigns are put in place for all stages of the roll out, 

starting with an early awareness phase (including education of employees, opinion leaders, and 

customers prior to investments), through the initial installation phase (media coverage), web 

portal access, and so on. The general message to be conveyed is that in the long run, benefits 

from the new technology will far outweigh the cost, focusing specifically on the solutions the 

program has to offer customers in real-time, including meaningful data on prices and 

consumption that would allow them to make optimal decisions on energy usage. 
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9.3 Metrology law considerations 

The main change that we recommend to be made is the legalization period for the new smart 

meters. A change in the regulated period of legalization for the electricity meters was already 

made, from 8 to 10 years, corresponding also to the average amortization period for meters 

used by major distributors. However, in gas no such change has been considered so far.  

Considering potential future smart metering implementation, the legalization period might be 

further increased to reflect the life duration of the new equipment to be installed, above 10 

years. This could also bring an ease on distributors‘ shoulders from a cost perspective, having 

less meters to be legalized annually. The roll-out effect on lower costs could be in the end a 

lower pressure on the distribution tariff and hence, on the consumers. Statistical approach for 

the legalization process could also be considered to lower the cost of operations of the new 

smart metering infrastructure. 

In addition to this, introduction of statistical legalization for the new smart meters is expected 

to bring additional benefits, leading to a decrease in the cost of legalization for the DSOs. This 

method should be put in place, as it assumes a statistical significant sample of meters for the 

entire population. Extension of legalization period for traditional meters to be replaced in the 

coming years can also bring additional benefits (for example lower stranded costs) and should 

be taken into consideration. 

 

 

  



FINAL REPORT 
 

103 | P a g e  
 

Conclusions 

The purpose of this study was to assess the feasibility of smart meter implementation in 

Romania by means of market analysis, international benchmarks, legislative review, and 

through a detailed cost-benefit analysis. In developing this report, A.T. Kearney has 

collaborated with both national regulators and key market stakeholders.  

The business case developed is a solid economic appraisal of the major costs and benefits 

resulting from the national roll out of a smart metering initiative, discussed from a quantitative 

perspective and completed through a non-monetary assessment of other factors impacting the 

initiative. The intent of the analysis was to have a comprehensive study of the likely impact of 

introducing smart metering in Romania, without studying the isolated implications, such as 

development of the tariff distribution structure, components, or recognition of various costs or 

benefits that could be attributed to this initiative.  

 

The assessment took into consideration various scenarios for implementation, both in terms of 

market models to be used, but also in terms of implementation schedules. Smart metering at the 

market level is impacting several utility companies that can leverage potential synergies by 

using a common communication infrastructure. Thus, for the purpose of this analysis, four main 

market model propositions have been analyzed in detail. 

For the heat sector, we believe smart metering does not bring sufficient benefits when 

compared to the cost incurred for the roll out. In fact, major benefits in the heat market could be 

achieved by submeters deployment, and installation of traditional submeters should be the first 

priority in this sector in the area of metering. 

In building the analysis, several assumptions have been made and were validated with both 

National Regulator and key stakeholders on the market. But there are two significant variables 

that are impacting the results of the analysis: reduction in commercial losses – that was 

estimated to have a realistic potential of 60% on the Romanian market - and the discount rate – 

that was assumed at the level of Weighted average cost of capital (WACC) regulated by the 

National Regulator for each of the utilities (electricity and gas distribution).  

Under these assumptions, in an implementation plan designed to meet the European 

Commission requirements of an 80 percent smart metering implementation by 2020 and full roll-

out by 2022, the results of the business case for electricity indicate a positive NPV of 1.168 

mln RON, with a ROI estimated at 43,8% over the analyzed period of 20 years.  

However, considering same conditions and roll-out plan for the gas market, a negative NPV is 

obtained, of minus 72 mln RON. With regards to gas there are no imposed targets by the 

European Commission however. Several scenarios for implementation have been considered. 

The conclusion is that a mild scenario, where gas roll-out would start later than the one for 

electricity and would last from 2014 to 2025, could move the business case to slightly positive 

values.  
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Moreover, the business cases could be even more positive when done at a company level, 

since the differentiator factors, such as purchasing power, economies of scale, or electricity-gas 

bundle could generate additional benefits. In any case, to ensure business plan benefits are 

met, the implementation program must ensure implementation of state-of-the-art processes and 

procedures.  
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Appendix 1 

List of 33 recommended functionalities by European Commission for smart grids (EC 

Task Force for Smart grids 2010) 

Scope No. Functionality 

Integrate users with  
new requirements 

1 Facilitate connection at all voltages/locations for any kind of devices 

2 Facilitate the use of the meter for the users at all voltages/locations 

3 Use of network control systems for network purposes 

4 Update network performance data on continuity of supply and voltage quality 

Enhancing energy 
efficiency in day-to 
-day grid operations 

5 Automated fault identification/grid reconfiguration, reducing outages times  

6 Enhance monitoring and control of power flows and voltages  

7 Enhance monitoring and observability of grids down to low voltage levels 

8 Improve monitoring of network assets 

9 Identification of technical and non-technical losses by power flow analysis 

10 Frequent information exchange on actual active/reactive generation/consumption 

Ensuring network 
security, system 
control and quality 
for supply 

11 Allow grid users and aggregators to participate in ancillary services market  

12 Operation schemes for voltage/current control 

13 Intermittent sources of generation to contribute to system security 

14 System security assessment and management of remedies 

15 Monitoring of safety, particularly in public areas 

16 Solutions for demand response for system security in the required time 

Better planning of 
future network 
investments  

17 Better models of DG, storage, flexible loads, ancillary services 

18 improve asset management and replacement strategies 

19 Additional information on grid quality and consumption by metering for planning 

Improving market 
functioning and 
customer service 

20 Participation of all connected generators in the electricity market  

21 Participation of VPP and aggregators in the electricity market  

22 Facilitate consumer participation in the electricity market 

23 Open platform grid infrastructure for EV recharge purposes  

24 Improvement to industry systems ( for settlement, system balance, scheduling) 

25 Support in the adoption of intelligent home/facilities automation and smart devices 

26 Provide grid users with individual advanced notice for planned interruptions 

27 Improve customer level reporting in the case of interruption 

More direct 
involvement of 
consumers in their 
energy usage 

28 Sufficient frequency of meter readings 

29 Remote management of systems 

30 Consumption/injection data and price signals by different means 

31 Improved energy information 

32 Improved information on energy sources 

33 Availability of individual continuity of supply and voltage quality indicators 
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Appendix 2 

Assumptions related to benefits for electricity  

Used for 
calculating: 

Variable Value  Unit Reasoning  

Reduced 
meter reading 

cost 

Average number of 
readings per meter/year 

4 [pcs] 
On average, meter readings for household 
customers are done once every 3 months (4 
times a year). 

Average cost of single 
reading (per meter per 
year) 

0.005 
['000 
RON] 

Average value based on the questionnaires 
received from distributors  

Reduced 
Electricity 

Commercial 
losses 

Commercial losses level 7 [%] 
Average value based on the questionnaires 
received from distributors and ANRE. 

Increase in distribution 
tariff to cover network 
losses  

3 [%] 
We assumed an average increase in the 
distribution tariff to cover network losses by 
3% in the assumed years of implementation  

Reduced 
electricity 
Technical 

losses 

The average annual 
volume of energy not 
registered in the inductive 
meter 

0.0025 [MWh] A.T. Kearney project experience 

Average inductive meter 
power  

4 [W] A.T. Kearney project experience 

Average electronic meter 
power  

0,7 [W] A.T. Kearney project experience 

Reduced 
distribution 
operation 

costs 

Meter legalization cost 
(including installation/de-
installation) 

0.053 
['000 
RON] 

Average value based on the questionnaires 
received from distributors  

No of meters connections/ 
disconnections per day 
per employee 

10 [pcs] 
On average 10 connections  or 
disconnections operations can be performed 
per day  

% of employment cost in 
total cost of 
connections/disconnection  

40 [%] 
The difference is represented by other costs 
like cars, fuel etc.  

Reduced 
outages 

System average 
interruption frequency 
index ( SAIFI) - unplanned 

6,1 [pcs] 
Average value based on the questionnaires 
received from distributors; ANRE 

System average 
interruption duration index 
( SAIDI) - unplanned 

7,97 [h] 
Average value based on the questionnaires 
received from distributors; ANRE 

Potential of reduction of 
average time needed to 
identify and fix the failure 

1 [%] A.T. Kearney project experience 

Deferred 
Distribution 

capacity 
investments 

Purchasing cost of 
1phase traditional 
electronic meter  

0,1 
[‗000 
RON] 

Average value based on the questionnaires 
received from distributors  

Purchasing cost of 
3phase traditional 
electronic meter  

0,47 
[‗000 
RON] 

Average value based on the questionnaires 
received from distributors  

Average no of traditional 
meters that can be 
installed per day  

8 [pcs] A.T. Kearney project experience 
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Appendix 3 

Assumptions related to costs for electricity 

Used for 
calculating: 

Variable Value  Unit Reasoning  

Meter layer 

Depreciation period of smart 
meters 

10 years Maximum depreciation period permitted 

Legalization period of smart 
meters 

10 years 
This is the new legalization period for 
electricity meters 

Number of smart meters 
installed per day 

8 Pcs Same rate as for the traditional meters 

Number of FTE for installation 
of 1 smart meters 

1 FTE 
No need for installation team to be 
composed of 2 people 

Middleware 
layer 

Number of installed balancing 
meters and concentrators 

68.117 Pcs 
Equal to the number of substations. We 
have assumed a measurement and 
protection block for each concentrator 

Depreciation period of 
balancing meters, 
concentrators 

10 years 
Same depreciation period also for 
couplers, modems 

Depreciation period of WiFi, 
WiMAX towers, fiber optic 

15 years 
More complex assets, longer 
depreciation period 

Application 
layer 

Depreciation of computer 
hardware and applications 

5 years   

System 
maintenance 

Average power of meter 0,9 W 
Benchmark from similar projects of A.T. 
Kearney 

Average power of concentrator 2,5 W 
Benchmark from similar projects of A.T. 
Kearney 

% of meters damaged 1 % 
Benchmark from similar projects of A.T. 
Kearney 

Failure rate for remote 
connection/disconnection 

2 % 
Benchmark from similar projects of A.T. 
Kearney – 1% after 2018 onward due to 
learning curve 

Number of 
connections/disconnections per 
day by one team 

8 pcs 
Benchmark from similar projects of A.T. 
Kearney  

% of concentrators damaged 1,5 % 
Benchmark from similar projects of A.T. 
Kearney 

% of automatic read requiring 
manual verifications 

1 % 
Benchmark from similar projects of A.T. 
Kearney – constant decrease to 0.35% 
in 2032 due to learning curve 

Number of maintenance 
operations per concentrator 

1 Pcs/year 
At least once a year a concentrator has 
to be verified that it functions properly to 
grasp on the benefits from having it 

Events occurrence rate  3 % 
Benchmark from similar projects of A.T. 
Kearney – constant decrease to 0.12% 
in 2022 due to learning curve 

Costs of 
financing 

% of capital from external 
sources (debt) 

90 % 
Majority of the investment to be 
supported with debt, since investment 
budgets are not high 

Loan interest rate 6 % 
1% external financing interest rate plus 
5% ROBOR 
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Appendix 4 

Assumptions related to benefits for gas 

Used for 
calculating: 

Variable Value  Unit Reasoning  

Reduced meter 
reading cost 

Average number of 
readings per meter/year 

4 [pcs] 

On average, meter readings for household 
customers are done once every 3 months (4 
times a year). To decide if once market is 
liberalized 12 yearly readings will be 
necessary, due to current legislation for 
eligible clients 

Average cost of single 
reading (per meter per 
year) 

0.0057 
['000 
RON] 

Average value based on the questionnaires 
received from distributors  

Reduced 
Electricity 

Commercial 
losses 

Commercial losses level 2,5 [%] 
Average value based on the questionnaires 
received from distributors  

Increase in distribution 
tariff to cover network 
losses  

3 [%] 
Avg. increase in the distribution tariff to cover 
network losses by 3%  

Reduced gas 
Technical 
losses 

Average annual volume of 
gas not registered by 
inductive meter 

0,025 [MWh] A.T. Kearney project experience 

Reduced 
distribution 

operation costs 

Meter legalization cost ( 
including installation/de-
installation) 

0,053 
['000 
RON] 

Average value based on the questionnaires 
received from distributors  

No of meters connections/ 
disconnections per day 

10 [pcs] 
On average 10 connections  or 
disconnections operations can be performed 
per day  

% of employment cost in 
total 
connections/disconnection 
cost 

40 [%] 
The difference is represented by other costs 
like cars, fuel etc.  

Deferred 
Distribution 

capacity 
investments 

Purchasing cost of gas 
traditional electronic meter  

0,18 
[‗000 
RON] 

Average value based on the questionnaires 
received from distributors  

Average no of traditional 
meters that can be 
installed per day  

7 [pcs] A.T. Kearney project experience 

No of people needed in 
the team  

1,5 [pcs] A.T. Kearney project experience 

Reduced gas 
cost 

% of gas that can be 
forecasted better due to 
reduced losses  

10 [%] A.T. Kearney project experience 
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Appendix 5 

Assumptions related to costs for gas 

Used for 
calculating: 

Variable Value  Unit Reasoning  

Meter layer 

Depreciation period of 
smart meters 

8 years Maximum depreciation period permitted 

Legalization period of 
smart meters 

8 years   

Number of smart meters 
installed per day 

5 Pcs 

New meters might require more complex 
operations (changing position, junctions in the 
installation, etc.) compared to electricity 
meters 

Number of FTE for 
installation of 1 smart 
meters 

1,5 FTE 
Some teams are composed of two people, 
some of only one person  

Middleware 
layer 

Number of installed 
balancing meters and 
concentrators 

    

Balancing meters are not required for gas 
market. Number of concentrators is assumed 
the same as in electricity, for the common 
infrastructure (costs being assumed for 
electricity only).  

Depreciation period of 
WiFi, WiMAX towers, fiber 
optic 

15 years 
More complex assets, longer depreciation 
period 

Application 
layer 

Depreciation of computer 
hardware and applications 

5 years   

System 
maintenance 

Average power of meter 0,9 W 
Benchmark from similar projects of A.T. 
Kearney 

% of meters damaged 1 % 
Benchmark from similar projects of A.T. 
Kearney 

Failure rate for remote 
connection/disconnection 

2 % 
Benchmark from similar projects of A.T. 
Kearney – 1% after 2018 onward due to 
learning curve 

Number of 
connections/disconnections 
per day by one team 

20 pcs 
Benchmark from similar projects of A.T. 
Kearney  

% of automatic read 
requiring manual 
verifications 

1 % 
Benchmark from similar projects of A.T. 
Kearney – constant decrease to 0.35% in 
2032 due to learning curve 

Events occurrence rate  3 % 
Benchmark from similar projects of A.T. 
Kearney – constant decrease to 0.12% in 
2022 due to learning curve 

Costs of 
financing 

% of capital from external 
sources (debt) 

90 % 
Majority of the investment to be supported 
with debt, since investment budgets are not 
high 

Loan interest rate 6 % 
1% external financing interest rate plus 5% 
ROBOR 

 


