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QUALITY IS MULTIDIMENSIONALQUALITY IS MULTIDIMENSIONAL

•VOLTAGE LIMITS
•VOLTAGE DIPS
•HARMONICS
•FLICKER

VOLTAGE 
QUALITY

CUSTOMER 
SERVICE ISSUES

•SECURITY DEPOSITS
•TOOLS FOR PAYING BILLS
•NON PAYMENT HANDLING
•DISCONNECTIONS FOR 
DEBT 

•COMPLAINTS
•READING
•BILLING

COMMERCIAL 
QUALITY

•APPOINTMENTS
•RICONNECTIONS AFTER 
NON-PAYMENT 
DISCONNECTIONS

•NEW SUPPLY ESTIMATES
•CONNECTIONS TO 
NETWORK

•PROVIDING SUPPLY
•VOLTAGE AND METERS  
INVESTIGATIONS

CONTINUITY
OF SUPPLY

•NON PLANNED 
SUPPLY INTERRUPTIONS 
(LONG AND SHORT)
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SUPPLY INTERRUPTIONS
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PROMOTE 
QUALITY 

IMPROVEMENT

• SET AND 
MAINTAIN 
OVERALL 
QUALITY 
STANDARDS

• LINK QUALITY 
AND REVENUES 
(TARIFFS)

FAVOUR AND 
TEST MARKET 
MECHANISMS

• PREFER 
CUSTOMER 
CHOICE 
WHENEVER 
POSSIBLE 
AND SAFE

PROTECT 
WORST-
SERVED 

CUSTOMERS

• SET  AND 
MAINTAIN 
GUARANTEED 
QUALITY 
STANDARDS

• DETERMINE 
INDIVIDUAL 
COMPENSATIONS 
FOR STANDARD 
MISMATCHING

MAKE 
INFORMATION 
AVAILABLE

• SET RELIABLE 
MEASUREMENT 
RULES FOR 
QUALITY 
FACTORS

• PUBLISH 
ACTUAL 
QUALITY 
LEVELS

QUALITY REGULATION OBJECTIVESQUALITY REGULATION OBJECTIVES

REGULATION 
OF QUALITY 

PREREQUISITE INCENTIVE QUALITY REGULATION (P.B.R.) COMPETITION
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A MAP FOR REGULATION OF QUALITY A MAP FOR REGULATION OF QUALITY 

VOLTAGE 
QUALITY

CONTINUITY 
OF SUPPLY

COMMERCIAL 
QUALITY

CUSTOMER 
SERVICE 
ISSUES

FAVOUR AND 
TEST MARKET 
MECHANISMS

PROMOTE 
QUALITY 

IMPROVEMENT

PROTECT 
WORST-SERVED 

CUSTOMERS

MAKE 
INFORMATION 

AVAILABLE



6

EUROPEAN EXPERIENCES IN REGULATION OF QUALITY OF SERVICESEUROPEAN EXPERIENCES IN REGULATION OF QUALITY OF SERVICES

A MAP FOR REGULATION OF QUALITY A MAP FOR REGULATION OF QUALITY 

Incentive/ 
penalty 
scheme

VOLTAGE 
QUALITY

CONTINUITY 
OF SUPPLY

COMMERCIAL 
QUALITY

CUSTOMER 
SERVICE 
ISSUES

FAVOUR AND 
TEST MARKET 
MECHANISMS

PROMOTE 
QUALITY 

IMPROVEMENT

PROTECT 
WORST-SERVED 

CUSTOMERS

MAKE 
INFORMATION 

AVAILABLE

Guaranteed 
standards

Regulatory
measurement

guidance

Multiple
interruption
standards Power

quality
contracts

Codes
of conduct

for suppliers

Public 
service 

obligations

Telephone
response 
incentives

Volt.Qual.
Monitoring 
systems

Volt.Qual.
minimum 
standards

FOCUS OF THIS PRESENTATION

Transparency
of contracts
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AgendaAgenda

•• Quality measurement: a prerequisiteQuality measurement: a prerequisite forfor
understandingunderstanding actualactual qualityquality levelslevels

• System level standards and 
incentive/penalty regimes

• Standards at single-customer level and 
compensations

• Conclusions
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Continuity measurements /1Continuity measurements /1

• Continuity measurement systems

– Significant differences exist with regard to 
accuracy and completeness in the 
measurement and analysis of continuity data

– Performances vary substantially even among 
companies and within the same company

• Difficult to fairly compare numerical values

• Nonetheless, reliable and robust data are 
the prerequisite for quality regulation
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Actual continuity levels /1Actual continuity levels /1



10

EUROPEAN EXPERIENCES IN REGULATION OF QUALITY OF SERVICESEUROPEAN EXPERIENCES IN REGULATION OF QUALITY OF SERVICES

Actual continuity levels /2Actual continuity levels /2
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Continuity measurements /2Continuity measurements /2

���
SE

������
PT

�
Proposal

��
NO

������
IT

��
Not regularlyIE

������
HU

�����
GB

�����
ES

Incentive/penalty 
regime

Continuity 
standards

AuditsDefinition of 
Force Majeure

Record 
interruption 
by cause

Rules for 
recording 
long
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Customer surveys Customer surveys 

GB (quality of telephone response)On various matters

HU (annually), IT (annually), GB (every 5 years), PT 
(occasionally)

On satisfaction

NO (2001), IT (2003), GB (2004), SE (2003) On willingness to 
pay for improving 
quality

HU (annually), IT (1998)On expectations and 
importance of 
quality factors

• Customers surveys are an important tool for 
measuring quality as perceived by customers

• In a single case, incentives are attached to customer 
surveys (quality of telephone response, UK)
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Findings I: quality measurementFindings I: quality measurement

1. Quality performance depends on country-specific 
conditions
• Regulators have different powers in setting quality 

standards and requirements and in fixing customer 
compensation

2. Reliable and robust data are the prerequisite for 
quality regulation 
• Measurement protocols
• Data auditing needed in case of economic incentives

3. Customer surveys
• Important source of knowledge: customers’

satisfaction, WTP, expectations on service levels
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AgendaAgenda

• Quality measurement: a prerequisite for
understanding actual quality levels

•• System level standards and System level standards and 
incentive/penalty regimesincentive/penalty regimes

• Standards at single-customer level and 
compensations

• Conclusions
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SystemSystem--level standards and regimes /1level standards and regimes /1

ES, PT, SESpecial plans (3)

ES, FI, FR, LT, PL, SIInterest or 
intention (6)

EE, GB, HU, IE, IT, NO, PT, SE Incentive/penalty 
regime (8)

GB (SAIDI, SAIFI)

HU (Outage rate, faults/km, average repair time (MV), 
average number of grouped faults (LV), SAIDI, SAIFI, 
Percentage of interr. restored within 3 and 24 hrs).
IE (SAIDI and losses until 2005; SAIDI, SAIFI and losses 
from 2006)
IT (SAIDI)

NO (ENS)

PT (ENS)

SE (SAIDI, SAIFI)

ES (TIEPI-MV, NIEPI-MV, 80 percentile TIEPI-MV)

EE (not available)

DISTRIBUTION 
System-level 
continuity standards

(9 countries)
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A A simplesimple incentive/penaltyincentive/penalty schemescheme: : 
PORTUGALPORTUGAL

ENDRef: target [MWh not supplied]    ± ∆V: deadband

RQS: incentive/penalty for quality of supply [€]

if ENDactual worse than ENDRef - ∆V then RQS>0 (up to RQSmax)

if ENDactual better than ENDRef + ∆V then RQS<0 (down to RQSmin)

ENSRef ENSRef-∆V ENSRef+∆V 

RQSmáx 

RQSmíx 

RQS (€) 

ENS (kWh) 

Prize 

Penalty 

Slope=VENS 
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SystemSystem--level standards and regimes /2level standards and regimes /2

ES, FR, IT
Interest or 
intention (3)

GB [incentives and penalties in form of increase (1% 
max)/decrease (1.5% max) in allowed revenues] 

HU (only penalties in form of fines)

IE (System Minutes Lost, at risk 0,4% of controllable costs 

from 2006)

NO (same regime as for distribution)

EE (not available)

Incentive/penalty 
regime (5)

GB (ENS)

HU (network availability, outage rate)

IT (ENS, AIT, SAIDI, SAIFI)

EE (not available)

TRANSMISSION 
System-level 
continuity standards

(4 countries)
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Incentive/penalty regimes Incentive/penalty regimes 

Objectives

Structure: 
• Only incentives, only penalties, both
• In case of both incentive/penalties: symmetry
• Duration of the incentive/penalty scheme
• Further tools for protection of worst-served customers: 

Guaranteed Standards / Special plans

Measurement 
• Indicators included in the regulation
• Exceptional events treatment
• Use of rolling average

Targets
• Baseline 
• Territorial differentiation
• Dead band

Economic issues
• Incentive rate
• Cap to incentive and penalties

Improvement effects (ex post analysis)

ANALYSIS 
OF INCENTIVE 
SCHEMES
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Findings II: Incentive/penalty regimes Findings II: Incentive/penalty regimes 

1. Objective of incentive/penalty regimes
• improve continuity levels and avoid wrong incentives from price cap 

regulation; where needed, country-specific objectives

2. Continuity indicators: selection of one to three
• Smooth fluctuations and to cope with exceptional events

3. Definition of targets: baselines flat or forcing improvement
• Targets are normally given for a set number of years in advance,

usually for the duration of the price regulatory period

4. Economic effects:both symmetric and asymmetric schemes
• Financial incentives and penalties are proportional to the difference 

between the actual performance and the target
• Incentive rates, amount of revenues exposed to the scheme, and 

upper and lower boundaries are significantly different among the
surveyed countries

5. Periodic reviews: refinement of regulation, further quality 
factors under regulation
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Incentive/penalty ratesIncentive/penalty rates

1.5PT

Urban: 12 – 8.6              (unplanned – planned)
Suburban: 8.8 – 6.3
Rural: 7.4 -5.2

SE

Domestic: 10.8

Business: 21.6

IT

Industrial: 7.90 – 5.51      (unplanned – planned)

Trade: 11.86 – 8.14

Agriculture: 1.80 – 1.20

Residential: 0.96 – 0.84

Public service: 1.56 – 1.20

Energy intensive industry: 1.56 – 1.32

NO

7.2IE

n.a.

4.18

HU

GB
ALL VALUES ARE EXPRESSEDALL VALUES ARE EXPRESSED

IN euro/kWhIN euro/kWh--notnot--servedserved
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Effects /GB (started in 2002)Effects /GB (started in 2002)
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Effects /HU (started in 2003)Effects /HU (started in 2003)
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Objective of incentive/penalty regimes

1. Enhance the overall level of continuity in Italy

• IMPROVE THE COUNTRY AVERAGE LEVEL TOWARDS 
EUROPEAN BENCHMARKS

2. Reduce the gaps between Northern and Southern 
Italian regions as far as continuity is concerned

• REDUCE VARIANCE OF REGIONAL AND DISTRICT* 
LEVELS AROUND THE COUNTRY AVERAGE LEVEL

3. Maintain today’s levels of continuity if already good

• AVOID TO DETERIORATE BEST-SERVED AREAS

The The Italian Italian incentive incentive scheme scheme /1/1
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The main idea: a convergency system

LOCAL CONTINUITY STDs

AVERAGE OF LOC. CONT. STDs

NATIONAL REFERENCE STDs

STARTING LEVELSCUST.MIN.LOST

IM
P
R
O

V
E
M

E
N

T

YEARS

• If utilities improve continuity 
as required (dead-band 
+/-5%), neither 
incentives nor penalties 
apply

• If utilities improve continuity
more than required gain
an extra incentive

• If utilities improve continuity 
less than required must 
pay a penalty

• Incentives are funded 
through both penalties and 
a levy in tariff (Q-factor in 
price-cap)

The The Italian Italian incentive incentive scheme scheme /2/2
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TheThe ItalianItalian incentive incentive schemescheme: : monitoringmonitoring
Continuity indicators (SAIDI/SAIFI) for each district

UTILITY: ENEL Distribuzione Spa
INTERRUPTIONS: UNPLANNED, LONG YEAR: 2004

TERRITORY: ALL AGGREGATE UP TO MONTH: 12

CAUSE TRASM. HV MV LV TOTAL
DURATION 
(CML, SAIDI)

Acts of God 0,0 0,0 14,9 1,1 16,0
Users' or third 
parties' respons. 2,3 0,1 11,2 1,5 15,0
Utility's 
responsibility 0,0 3,0 45,6 14,4 63,1

Total all causes 2,3 3,1 71,7 17,0 94,1

CAUSE TRASM. HV MV LV TOTAL
NUMBER  
(CIs, SAIFI)

Acts of God
0,00 0,00 0,08 0,00 0,09

Users' or third 
parties' respons. 0,14 0,01 0,28 0,01 0,44
Utility's 
responsibility 0,00 0,10 1,87 0,14 2,11

Total all causes 0,14 0,11 2,23 0,15 2,64

VOLTAGE LEVELS
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The The ItalianItalian incentive incentive schemescheme: : effectseffects

SAIDI ITALY 1998-2006
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Interruptions attributable to DNOs other interruptions (*2003 blackout not included)

AVERAGE EXTRA-PRICE FOR CUSTOMERS 
OVER 4 YEARS (2000-2003): 
ABOUT 3 €/CUSTOMER/YEAR
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The The ItalianItalian incentive incentive schemescheme: : effectseffects
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URBAN ITALIAN DISTRICTS 
(86 cities with more than 50.000 inhabitants)
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Legenda

min value

max value
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Avg

CML due to 
interruptions 
ascribed to DNOs 
responsibilities

* NEW EXCLUSION REGIME FROM 2005

The The ItalianItalian incentive incentive schemescheme: : effectseffects
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CORRELATION BETWEEN 

ACTUAL QUALITY LEVELS AND CUSTOMER SATISFACTION 

(each point is a single Italian Region)

R2 = 0,8727

R2 = 0,8758
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The The ItalianItalian incentive incentive schemescheme: : custcust. . satisfsatisf..
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TheThe ItalianItalian incentive incentive schemescheme: : investmentsinvestments

Investments for quality (dedicated); 
source: response to consultation paper

Millions Euro 

2000

420

2001

533

2002

562

»CAGR 
»16%

263 292

159 19675

82
80

82

Avg 
‘98/’99

386

386

286

High density (urban)

»CAGR 
»16%

+16%
per year

Medium density (sub-urban)

Low density (rural)



31

EUROPEAN EXPERIENCES IN REGULATION OF QUALITY OF SERVICESEUROPEAN EXPERIENCES IN REGULATION OF QUALITY OF SERVICES

TheThe ItalianItalian incentive incentive schemescheme: : formulaeformulae

tQXRPIcapprice ±−=_

∑ ∑
∈ ∈





 +×−=

Companiesi

domtjdomndomtjndom

Districtsj

tjt
EncEncActStdQ

i

tj

8760
)( ,,,,

, ,

)1(1,, jtjtj StdStd α−×= −

0%5 ,,, =⇒<− tjtjtj QActStd

MinMaxQMin tj 2, =≤≤

Ex-post 
on year t

Ex-ante for 4 years






























−= %2;1max

12

1

j

k

j LivPart

LivObα

k: concentration

IN  FORMULAE
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CUSTOMER OUTAGE COST SURVEYS  
ITALIAN ELECTRICITY LOW-VOLTAGE END-USERS POPULATIO NS(2003) 

0

10

20

30

40

50

60

70

DOMESTIC GLOBAL
BUSINESS

INDUSTRIES SERVICES SHOPS

In
te

rr
up

tio
n 

co
st

 (
2 

ho
ur

s)
 

€/
kW

h 
E

ne
rg

y 
no

n 
su

pp
ly

 (E
N

S
)

(N=1.100) (N=500)(N=1.500) (N=550) (N=450)

Legenda

(WTA + WTP)/2 

Incentive and 
penalty unit 
parameter 

WTP 

WTA: Willingness to 

accept compensation 

WTP: Willingness to 
pay

TheThe ItalianItalian incentive incentive schemescheme: WTP/WTA: WTP/WTA
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TheThe ItalianItalian incentive incentive schemescheme: 4: 4--years reviewyears review
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Acts of God: statistical method  
(avoid written evidence)
Damages: included in 
regulation (on demand)

Acts of God: Written 
evidence required
Third parties’ damages: 
excluded from regulation

Interruptions 
excluded

Sampling continuity records + 
data collection system audit

Only sampling continuity 
records

Audit process

Only approximate 
recording

Small impact on tariffs; 
Individual yearly account 
of interruptions (only 
major customers)

Only outage duration 
(long interruptions)

2000-2003

Exact individual recording 
(starting 2006)

Short 
interruptions

Small impact as before (but c
parameter based on WTP)+ 
automatic compensation for 
worst-served major customers

Perception of 
final customers

Outage duration (incentive)+ 
single-cust. standard for max 
outage frequency (long interr.) 

Scope of 
continuity 
regulation

2004-2007ISSUE

Comparison between first and second period

TheThe ItalianItalian incentive incentive schemescheme: : evolutionevolution
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TheThe ItalianItalian incentive incentive schemescheme: : auditsaudits

NO

AL

PV

MI

VA
CO BG

LC

TN

PD

PR

PG

FR

CE

IS

CB

AV

SA

PZ

ME

BN

MT

CS

LO

AQ

TE - B

UD

BS

CR

GR

TO

CNCN

AS

VB

VC

MN

PC

VT

MS

BI

PE

LE

TR

RO

LU

VI

VR

CH

BR

SO

DEVAL AO

IM

SP

GO

PN

TS

BZ

BL

RE

MO BO

FE

RA

FO

RN

SI

PT PO

FI

AR

PS

AN

MC

AP

LT

FG

BA

KR

CZ

VV

RC

SR- B

CT

CL

EN

TP

AG

Zecca Ortona

AMAIE
San Remo

AMET Trani

ASM Bressanone

AGS 
Riva del Garda

AE-EW
Bolzano

AcegasTrieste

AIM Vicenza

AEM Cremona

ASM Rovereto

Sippic Capri

AMI Imola

Milano AEM

Torino AEM

Atena Vercelli

AGSM Verona

ASM Voghera

AMPS Seregno

APB Brunico

ASM Terni

CA

OR

SS

NU - M

AMPS Parma

ASM Brescia

META
Modena

AUDITS BY AEEG 
ON CONTINUITY 
DATA

Legenda 

NA - A
NA - M

NA - B

RI

TV - ATV - B
TV - M

VE - M

VE - A

VE - B

RG - M
RG - A

RG - B

SR- A

SR- M

PA - BPA - M

PA - A

Cefalù non Enel
Cefalù Enel

SV GE - B

GE - M

TA - A TA - M

TA - B

GE - A

RM - A

RM - M

RM -B

Roma Acea

2000

PI

LI

TE - M

1998-99

2001

2002

2003

2004

2005

2006

NU - BNU - B
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TheThe ItalianItalian consultation processconsultation process

1.

1st 
CONSULTAT.

PAPER

Jun-03

2.

PUBLIC
HEARINGS

Jul-03

3.

2nd 
CONSULTAT.

PAPER

Nov-03

4.

3rd 
CONSULTAT.

PAPER

Jan-04

5.

PUBLIC
HEARINGS

Jan-04

D. 4/04

QUALITY

CODE

2004-07

Jan-04

• Quantitative 
assessment of 
effects of 1st 
regulatory period

• Objectives for 
2nd regulatory
period

• Alternatives

• Views invited on 
issues

• Draft
deliberation

• Further
alternatives
taking into
account 
comments

• Range of values
for main
parameters

• Stressed
objective of 
convergence

• Further
alternatives
taking into
account 
comments

• Range of values
for main
parameters

• Includes
both
continuity
and service
quality

• Technical
report with
impact 
analysis
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AgendaAgenda

• Quality measurement: a prerequisite for
understanding actual quality levels

• System level standards and 
incentive/penalty regimes

•• Standards at singleStandards at single--customer level and customer level and 
compensationscompensations

• Conclusions
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Very long, multiple and planned interruptionsVery long, multiple and planned interruptions

ES, IT, PT (long)

FR (long, short, long+short)

GB (over 3 hrs)

Multiple interruption standards

FR, EE, PLStandards for transmission users 
(distributors, customers directly 
connected to the transmission grid 
and production plants)

FR, BE, GB, PLSingle-customer standards related 
to number and/or duration of 
planned interruptions
Standards on advance notice

ES, PL, PT

IT, SE (proposal stage)

Standards on maximum yearly 
duration of unplanned interruption 
for the same connection point

BE, CZ, EE, FI, FR, GB, HU, LT

IT, SE (proposal stage)

Standards on maximum duration of 
each unplanned interruption
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Findings III: singleFindings III: single--customer standardscustomer standards

1. Continuity standards for the maximum duration of 
interruptions: a significant number of countries
• Large differences in maximum duration standards
• Compensations are linked to “excess time”, with differentiations 

per voltage level, type of territory, season of the year
• Force Majuere excluded (except GB: severe weather standards)

2. Standards on maximum yearly number of unplanned 
interruptions per single customer: a few countries
• Differences in multiple interruption standards 
• Standards differentiated to the network structure
• Differences in compensation structure and amount (particula

case of Italy: conditioned to requirements for selectivity)

3. Standards on planned interruptions: very few countries

4. Transmission regulation is still at a very early stage of 
development
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Multiple interruptions standards Multiple interruptions standards 
STANDARDS (applicable to long interruptions, d>3’)

8 (MV)

12 (LV)

8 (MV)

12 (LV)

3 (MV)

n.a (LV)

3 (MV) (each longer than 3 hours)

3 (LV) (each longer than 3 hours)

2 (MV)

n.a (LV)

Metro-
politan

Automatic yearly discount
proportional to contractual

power and exceeding interr.

Automatic yearly discount 
proportional to contractual

power and exceeding interr.

Automatic conditioned yearly
discount proportional to 

contr. power and exceeding 
interr.

Compensation of £50 on 
customer’s request

Amount of claimed 
damages

COMPENSATION

PAYMENTS

20 (MV)

24 (LV)

Rural 
disperse

15 (MV)

18 (LV)

30 (MV)

36 (LV)

5 (MV)

n.a (LV)

6 (MV)

n.a (LV)

Rural 
(villages)

12 (MV)

15 (LV)

18 (MV)

23 (LV)

4 (MV)

n.a (LV)

3 (MV)

n.a (LV)

Semi-urban 
(towns)

Urban 
(cities)

Territorial 
classifications

SPAIN

PORTUGAL

ITALY

GREAT 
BRITAIN

3 (MV)

n.a (LV)

FRANCE 

Territorial classifications are different, this table tries a relative comparison
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AgendaAgenda

• Quality measurement: a prerequisite for
understanding actual quality levels

• System level standards and 
incentive/penalty regimes

• Standards at single-customer level and 
compensations

•• ConclusionsConclusions
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Recommendations for Incentive RegulationRecommendations for Incentive Regulation

1. Measurement rules
• Assess separately planned/unplanned and short/long interruptions; 

clarify Force Majeure criteria

2. Audits on continuity data
• Guidance issued by regulators; audits are crucial in case of economic 

incentives

3. Measurement at all voltage levels 
• Move towards indicators including all voltage levels (affected LV 

customers identification is an issue)

4. Incentive/penalty regimes
• Good results can be obtained; country-specific mechanisms in 

respect of contexts and objectives

5. Customer surveys
• Larger knowledge on customers’ expectations (e.g. WTP for quality)

6. Multiple interruption standards
• Serious regulatory signal for structural investments; potential benefit 

for LV customers even if standards apply only to MV customers

7. Very long interruption /severe weather conditions
• Interest for regulatory solutions (like GB) of standards applicable also 

under exceptional circumstances
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Web referencesWeb references

3rd CEER Benchmarking Report on Quality of Electricity Supply 
can be dowloaded freely at:

www.ceer-eu.org 
> publications > 2005

Italian actual quality levels can be queried interactively at:

www.autorita.energia.it 
> elettricità > qualità (interruptions)

http://queen.ricercadisistema.it 
> dati aggregati (voltage quality)

Thank you for your attention

lloschiavo@autorita.energia.it


