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ABSTRACT
1
 

In the Brazilian electricity distribution sector, the 

average service quality provided to consumers is 

monitored mainly by collective indicators which 

represent the equivalent duration and frequency of 

outages. Service quality regulation in Brazil underwent 

important enhancements in the past years. However, due 

to the lack of adequate response from some electricity 

distributors, collective indicators stagnated from 2009, 

particularly the duration of outages. As an attempt to 

tackle the tendency, new mechanisms were adopted in 

parallel to existing regulation. To a certain extent, they 

can be argued to be among the factors which have 

influenced the decreasing trajectory of collective 

indicators from 2016. The paper describes the regulatory 

mechanisms implemented in Brazil and their 

accomplishments, with focus on the incentives and 

penalties approaches to improve service quality. 

INTRODUCTION 

In Brazil, there are currently 54 electricity distributors 

which are concession holders. They are in charge of the 

operation and maintenance of the distribution network 

assets as well as the commercialization of electricity in 

the regulated market. Their concession areas vary from 

municipalities to entire states. 

 

The Brazilian Electricity Regulatory Agency (ANEEL) 

was created in 1997 and is responsible for regulating and 

overseeing the electricity sector in a national level. 

Accordingly, one of the Agency’s attributions is to 

monitor the performance of electricity distributors. From 

consumer’s perspective, the quality provided by 

distributors is evaluated according to three main aspects: 

1) product quality: generally associated to conformity of 

permanent voltage levels and lack of disturbances in the 

voltage wave; 

2) service quality: related to continuity of power supply; 

3) commercial quality: regarding the provision of 

customer services. 

 

The regulatory aspects of the distribution service are 

detailed as technical procedures in the eleven units of 

                                                           

1 The opinions expressed in this paper are those of the 

authors and do not necessarily reflect the position of the 

Brazilian Electricity Regulatory Agency. 

PRODIST
2
 (the Brazilian electricity distribution code). 

Power quality regulation is established in Unit 8. 

SERVICE QUALITY REGULATION 

In the Brazilian electricity distribution sector, service 

quality is monitored mainly by two categories of 

indicators, which are presented in Table 1. Individual 

continuity indicators are related to outages per single 

consumer or generator’s connection point. However, to 

provide a perspective on the average service quality, there 

are two collective indicators know as DEC and FEC, 

which represent, respectively, the average duration and 

frequency of outages for the consumer from a certain 

region. They are similar – although not equivalent – to 

the concepts of System Average Interruption Duration 

Index (SAIDI) and System Average Interruption 

Frequency Index (SAIFI), respectively. 

 
Table 1 – Service quality indicators [1] 

Category Description 

Individual 

Indicators  

DIC 
Duration of individual outage per consumer 

or connection point (hours) 

FIC 
Frequency of individual outage per consumer 

or connection point (number of outages) 

DMIC 
Maximum duration of continuous outage per 
consumer or connection point (hours) 

DICRI 
Duration of individual outage per consumer 
or connection point in a critical day (hours) 

Collective 
Indicators 

DEC 
Equivalent duration of outages per consumer 

(hours) 

FEC 
Equivalent frequency of outages per 

consumer (number of outages) 

 

Briefly speaking, ANEEL sets specific annual limits for 

DEC and FEC which have to be obeyed by each 

distributor. The limits recognise the practical need for a 

tolerance in terms of outages, but at the same time 

function as a regulatory incentive for service 

improvement. Therefore, distributors’ performances are 

assessed from the deviation between regulatory limits and 

values actually accomplished. 

 

In order to be included in DEC and FEC, outages must 

last for three or more minutes (long duration). Regulation 

also sets that calculation of DEC and FEC considers 

programmed and non-programmed outages, both 

                                                           

2 Available at: www.aneel.gov.br/prodist. 
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originated not only within the distribution network 

(internal) but also those from the supply network 

(external), commonly the transmission system. In Unit 8 

of PRODIST, it is also defined the occasions when 

outages must not be considered in performed DEC and 

FEC. Generally, they encompass outages occurred on 

emergency situations and critical days (when events are 

significantly superior to the daily average). 

EVIDENCES FROM INDICATORS  

In Figure 1, it is presented the evolution of DEC and FEC 

indicators in Brazil (average from concession holders) in 

terms of regulatory limits and values actually 

accomplished by distributors. It is clear that the average 

frequency of outages has had a decreasing trajectory over 

the past years and has remained constantly below 

regulatory limits. However, performed average duration 

of outages can be analysed in three periods: 

1) 2001-2008: DEC remains around 16 hours, but still 

below limits; 

2) 2009-2015: DEC rises to around 18 hours and 

continually infringes caps; 

3) from 2016: DEC continues above limits, but begins to 

decline and reaches a historical minimum in the moving 

average from December 2017 to November 2018. 

 

 
*2018: Moving average from December 2017 to November 2018 

Figure 1 – DEC (hours) and FEC (number of outages) in Brazil (average from concession holders) [2] 

 

In order to investigate the origin of the decrease in the 

indicators’ magnitudes, performed DEC and FEC from 

2010 are detailed in Figure 2, split into their internal and 

external components. It is also presented the duration and 

number of outages from emergency situations and critical 

days which were not considered in the indicators. From 

Figure 2, it is possible to verify that the contraction in 

DEC and FEC from 2016 has been motivated by a 

consistent decrease in the internal components of both 

indicators. Furthermore, the duration and frequency of 

the non-considered outages underwent a reduction in 

most years of the same period. Those facts can be 

claimed as evidences of an effective improvement of the 

distribution service quality provided to consumers. 

 

  
*2018: Moving average from December 2017 to November 2018 

Figure 2 – Internal and external DEC (hours) and FEC (number of outages) and duration and number of outages not considered in DEC and FEC 

 

REGULATORY INSTRUMENTS 

Service quality regulation in Brazil underwent important 

enhancements in the last years. It can be argued that the 

first major step was taken by ANEEL in 2000 with the 

consolidation of minimum standards for service quality in 

the distribution sector by Resolution nº 024/2000. 

Regulation established standardised procedures for the 

collection and treatment of service quality data and caps 

for indicators were updated. Moreover, distributors were 



 25th International Conference on Electricity Distribution Madrid, 3-6 June 2019 
 

Paper n° 2072 

 
 

CIRED 2019  3/5 

subjected to two types of penalties: 

1) monetary compensation to consumers when failing to 

attend individual limits (DIC, FIC, DMIC); and 

2) fines if failing to obey collective limits (DEC, FEC). 

Additionally, distributors were requested to certify their 

procedures for the collection of service quality data 

according to international norms (ISO 9000). 

 

From 2010, the mentioned penalty scheme underwent 

significant changes. Fines related to collective limits were 

extinguished while compensations were adjusted so as to 

reach a larger number of consumers. As a general 

consequence, distributors could tend to concentrate 

efforts on the reestablishment of large consumers 

(responsible for greater compensations) to the detriment 

of localities with a considerable amount of consumers 

(what potentially affects collective indicators). Finally, 

distributors were required to detail data on outages, with 

information on origin (internal/external), cause 

(programmed/non-programmed) and those originated 

from emergency situations. 

 

It is worth mentioning that from the early 2000s 

distribution economic regulation started to stimulate 

efficiency even more substantially. Currently, distributors 

are encouraged to be more efficient in terms of 

operational costs so as to optimise the correspondent 

regulatory costs recognised in their tariffs [3]. Since DEC 

is particularly influenced by the management of teams 

and infrastructure, the tendency to reduce operational 

costs may have influenced the behaviour of the indicator 

in the years that followed. 

 

Despite the more rigorous regulatory limits and the 

application of penalties, service quality indicators 

remained fairly constant from 2009, especially DEC, as 

shown in Figure 1. This tendency was mainly caused by 

the lack of adequate response from some distributors to 

the regulatory instruments applied then. As an attempt to 

revert the situation, a set of new mechanisms was added 

to the regulatory framework. 

 

In 2012, for instance, ANEEL started to publish the so-

called Service Continuity Ranking which annually ranks 

distributors from best to worst in terms of DEC and FEC 

indicators. Given the list is publicly available
3
 and widely 

reported by the media, the image of each distributor is 

directly affected by its position and the rank acts as an 

extra motivation for service continuity improvement. 

 

In addition, from 2013, economic regulation incorporated 

service quality performance into distribution tariffs 

calculation. Roughly speaking, distributors’ tariffs are 

periodically readjusted based on some parameters. The 

readjustment can be increased or diminished according to 

a performance index named X-Factor [4]. Among the 

                                                           

3 Available at: www.aneel.gov.br/ranking-da-continuidade.  

components of the index, there is the Q-Component 

which depends on the position of the distributor in the 

Service Quality Ranking, the variation of the continuity 

indicators in previous years, as well as other performance 

indicators. From 2016, DEC came to play an even more 

prominent role in the calculation of the Q-Component. 

ADDITIONAL INCENTIVE MECHANISMS 

Due to the stagnation of service quality indicators and the 

decay in performance of a group of distributors, new 

mechanisms were adopted in parallel to existing 

regulation as an attempt to tackle the tendency, such as: 

1) to select some distributors with poor performances and 

set specific agreements for action plans; and 

2) to set new clauses for the extension of concession 

contracts for a group of distributors aiming the 

improvement of service quality indicators. 

Some distributors were submitted to both mechanisms 

and consequently the results they presented are due to the 

two approaches combined. 

Specific Results Plans 

The first strategy worth mentioning received the name of 

Results Plan and was initially adopted by ANEEL in 

2015. After an evaluation of parameters related to service 

quality, 15 companies finally participated in the first 

cycle of the scheme. The parameters were: 

1) number of complaints from consumers received by 

ANEEL against the distributor and considered coherent; 

2) global continuity performance (based on DEC and 

FEC); and 

3) ANEEL’s consumer satisfaction index (IASC). 

 

In common, all selected distributors presented 

unsatisfactory service quality achievements, typically 

DEC indicators performing above regulatory limits. From 

a regulatory perspective, the mechanism was an 

opportunity for distributors to concentrate specific efforts 

on reversing poor service quality, given that ordinary 

incentives were not being sufficiently effective. In 

summary, each distributor was required to submit an 

action plan to ANEEL with the objective of improving 

poor indicators within 24 months. Plans had to specify 

information such as: actions to be implemented (usually 

investments in network assets and logistics), 

correspondent timetable and source of funding. 

 

After the approval of the plans by ANEEL, companies 

had to periodically submit reports presenting the 

execution status as well as meet regularly with ANEEL´s 

Directors. Considering that the improvement of service 

quality would inevitably mean investments (sometimes in 

significant amounts), in addition to service quality, 

selected distributors were also monitored throughout the 

implementation of their plans in terms of economic and 

financial situations. 
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The first cycle of the Results Plans was adopted from 

mid-2015 and lasted for two years. In Figure 3(a), it is 

shown how performed DEC varied for the 15 distributors. 

In mid-2017, a second cycle started with 16 distributors 

designated by generally the same previous criteria and it 

is expected to last until mid-2019. In Figure 3(b), it is 

highlighted the behaviour of performed DEC in the first 

year of the second cycle. From the figure, it is possible to 

see that seven distributors from the first cycle remained 

in the second round. The outcomes achieved are 

summarised in Table 2 where it can be seen that the 

majority of distributors managed to enhance DEC. 

 

  
(a)                                                                                                                       (b) 

Figure 3 – Differences between performed annual DEC (hours): (a) in 2017 and 2015 and (b) in 2018 (Dec 2017 to Nov 2018) and 2017 

 
Table 2 – Outcomes from Results Plan mechanism 

Cycle 
DEC 

variation 

Number of 

distributors 

Average 

variation (h) 

2015-2017 
Decrease 14 -9.54 

Increase 1 +0.75 

2017-2018* 
Decrease 13 -2.72 

Increase 3 +0.32 

       *2018: Moving average from Dec 2017 to Nov 2018 

Concession Contracts Renewal 

In January 2013, it was published Law nº 12.783 which 

established that some concession holders could have their 

contracts extended provided conditional clauses were 

accepted. Extensions had to observe aspects such as 

service continuity and efficiency; moderate tariffs; and 

operation and economic rationality. In June 2015, 

Presidential Decree nº 8.461 was published and brought 

general guidelines concerning the law. The Decree 

established that service quality efficiency had to be 

measured by indicators reflecting average duration and 

frequency of outages. Annual targets that had to be met 

by distributors were to be defined by ANEEL, which was 

also set responsible for the monitoring and publicity of 

their performances. Initially, 33 concession holders 

decided to accept the renewal conditions. 

 

As required by the Decree, ANEEL was in charge of the 

elaboration of the new contracts and a public hearing was 

conducted to receive feedback from society. In a nutshell, 

annual targets for DEC and FEC were established for five 

years following an improvement trajectory. 

Noncompliance would have two main effects: 

1) regarding targets for the internal component of 

collective indicators DEC and FEC: failing to meet one 

of the annual targets for two consecutive years or any of 

the targets at the end of the five-year period would result 

in the extinction of the concession; and 

2) regarding targets for collective indicators DEC and 

FEC: failing to satisfy annual targets for two consecutive 

years or three times within the five-year period would 

restrict the payment of dividends. 

 

Although more commonly found due to the violation of 

economic or financial indicators, restrictions on the 

payment of dividends were not usually related to service 

quality indicators in other jurisdictions at that time. The 

main reason for the limitation was to make the high 

command of the company and shareholders more aware 

of its problematic performance in service quality. 

Moreover, it can be considered an initiative to stimulate 

the allocation of investments into the company when the 

service is being poorly provided. Currently, this 

limitation is being applied to five distributors. 

 

In Figure 4, it is shown the difference between performed 

internal DEC and annual contractual limits for all 

distributors. Since some distributors merged and others 

were added to the renewal process afterwards, the number 

of distributors per year varies. Additionally, in Table 3 it 

is summarised the annual contractual compliance status 

and the average difference between distributors’ 

performed internal DEC and their contractual limits. 

 
Table 3 – Outcomes from contract renewals 

Year 

 Contractual 

annual target 

compliance 

Number of 

distributors 

Average 

internal DEC 

difference (h) 

2016 
Yes 32 -4.72 

No 1 +4.73 

2017 
Yes 27 -4.86 

No 1 +0.74 

2018* 
Yes 27 -4.82 

No 0 - 

       *2018: Moving average from Dec 2017 to Nov 2018 
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(a) 2016 

 
(b) 2017 

 
(c) 2018 (Dec 2017 to Nov 2018) 

Figure 4 – Difference between performed internal DEC and annual 

contractual targets for each distributor per year (hours) 

CONCLUSION 

Throughout last years, service quality regulation in Brazil 

underwent a momentous restructuring. From 2000, a 

series of mechanisms were defined by ANEEL with the 

common objective of stimulating distributors to enhance 

service quality perceived by consumers. Between 2001 

and 2008, although systematically below regulatory 

limits, the average annual DEC and FEC in Brazil 

remained predominantly stagnated: around 16 hours and 

12 outages, respectively. Nevertheless, from 2009, 

average DEC reached around 18 hours, staying constantly 

above limits. Despite the improvement of existing 

regulatory instruments and the creation of new ones, a 

group of distributors continued not to respond adequately, 

leading to a decaying average service quality. 

 

Therefore, new mechanisms were put into action from 

2015 as an attempt to tackle the problematic scenario. 

One of them was conducted by ANEEL and named 

Results Plan, by which selected distributors had to submit 

action plans aiming to improve poor continuity 

indicators. At the same time, the renewal of the 

concession contracts of a group of distributors was 

conditioned to new clauses focusing on the enhancement 

of service continuity. Following general guidelines from 

primary legislation, ANEEL drafted the new contracts 

which defined penalties in case of noncompliance with 

service quality requirements such as concession 

extinction and restrictions to the payment of dividends. In 

practical terms, not only has average performed FEC 

continued to decrease from 2016 (currently around 7 

outages annually) but also – and most importantly – 

average performed DEC has started a descendent course 

and reached the current level of around 13 hours 

(reductions of about 32% in DEC and 28% in FEC from 

2015 levels). From Figure 1, 2018 moving average shows 

that average DEC is again within limits and reached a 

historical minimum. In this context, ANEEL aims the 

persistency of this trend in the coming years, with the 

objective of continuously improving service quality. 

 

Given that the majority of distributors which were 

submitted to the new mechanisms presented satisfactory 

results, the instruments can be argued to be part of the 

factors that have influenced the consistent reduction in 

the indicators. However, their monitoring is fundamental 

so as to claim that service quality in Brazil has reached a 

new stage. Meanwhile, discussions on the improvement 

of traditional regulatory incentives continue to take place. 

For instance, Public Heading nº 46/2018
4
 is currently 

conducted by ANEEL concerning service quality 

regulation. It approaches aspects such as compensation to 

consumers and the calculation of the Q-Component 

(share of X-Factor related to service quality). 
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