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The methodological approach adopted by the Italian NA is based
on the use of direct output quantity-indicators whenever this is
allowed by the availability of representative, pertinent and 
reliable statistical sources
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GG supply tables at current prices are estimated where the 
output and its components classified by industry (according to 
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output and its components classified by industry (according to 
Nace classification) are analysed by groups of homogeneous 
products (according to CPA nomenclature)

In order to define the GG supply tables the data analysis by 
Cofog functions (at the third level of the classification) is crucial
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Table 1. Matrix of General Government output at cur rent prices by sub-sector and branch of homogeneous  products

Sectors Sub-sectors 1 … 62 … 79 … 92 93 94 95 … 100 101 total

1 S13.11 State - … - … - … x x x x … - - x

2 S13.11 EdR - … - … - … x - - - … - - x

3 S13.11 EEN - … - … x … x x - - … - - x

4 S13.11 ENA - … - … - … x - x … - - x

5 S13.13 Regions - … x … x … x x - x … - - x
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6 S13.13 Provinces - … - … x … x x - x … - - x

7 S13.13 Minicipalities x … x … x … x x - x … x - x

8 S13.13 ASL (*) - … - … - … - - x x … - - x

9 S13.13 IRCCS (**) - … - … - … - - x x … - - x

10 S13.13 EEL - … - … - … x - - - … - - x

11 S13.13 EAL (***) - … - … - … x x - x … - - x

12 S13.14 Social security - … - … - … x - - x … - - x

  S13 G.G. x x x x x x x x x x x x - x
(*) Local Health Units and Autonomous Hospitals

(**) High specialization health units

(***) The EAL sub-sector includes the public Universities
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In principle the volume index can be broken down
into the following three components:

•changes due to changes in the quantity of the
products;
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products;
•changes due to changes in the characteristics of the
products;
•changes due to compositional changes in the
aggregate.
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as far as non market services are concerned, “A methods” are 
always based on output indicators and:

a) should cover all services produced by the producer that are 
provided to external users, and only those; activities that are in 
fact ancillary to the main output should not be counted;
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fact ancillary to the main output should not be counted;

b) they should be weighted by the costs of each type of output in 
the base year;

c) they should be defined as detailed as possible;

d) they should be quality-adjusted.

education 
services 

Branch 92 
(Nace L): 

Public 
administr. 

and defence; 
compulsory 

social 
security 

Conclusions



The Italian 
National 
Accounts 

approach in 
measuring 
GG output 

The Italian National Accounts approach in 
measuring GG output 

Branch 94 
(Nace N -

85.11): 
Hospital 
services 

Branch 93 
(Nace M): 
education 

1) Conceptual difficulty (collective services)

2) Practical difficulties

the basic information should be qualified at
least by the two following characteristics:
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least by the two following characteristics:

• it should be not only pertinent but even representative of
all (or large majority) of the services, produced by different
GG units, classified in the same group of products;

• it should be available continuously over time and
according to intertemporal homogeneous standards.
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the final result observed in the Italian NA
set of methods actually applied (or expected
to be developed in the next future)

is a balancing between
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is a balancing between

• the really useful data availability, on one
hand,

• and the conceptual possibility to further
extend the use of output indicator in the case
of collective service, on the other.
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The volume index used is based on the DRG (Diagnosis
Related Groups) classification of hospital discharges.

The DRG classification used in Italy is made up of 523 DRG
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Moreover, each DRG is classified by category according
to the type of in-patient care (ordinary or day-hospital) and of
activity (Acute, Rehabilitation, Long-term). Therefore, the
number of resulting combinations is 3.138 (=2*3*523). These
are the homogeneous products for which a specific
elementary quantity index is calculated.
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i=1,2          is the type of In-patient care (Ordinary, Day Hospital)
j=1…3       is the type of activity (Acute, Rehabilitation, Long-term)
h=1,…,523                 identifies the single DRG
p is the average cost per discharged patient
q is the number of discharged patients corrected for 

quality changes  

To take into account the changes in quality of services provided, a
correction to the number of patients discharged has been applied on the
basis of the assumption that the qualitative content of hospital services
depends – at least in a significant percentage – on the technology used to
make the diagnosis and the therapy.
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Distinction into four main areas
• School system
• Vocational training
• University education
• Subsidiary services to education

For the school system
The quantity indicator is represented by the number of pupils classified by 
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The quantity indicator is represented by the number of pupils classified by 
ISCED levels and category of studies in the upper secondary education, 
weighted using the costs of each level in the base year. 

In order to take into account the changes in quality of services supplied, 
the actual number of pupils is transformed in “number of standard pupils” 
through a functional relationship with the pupils/class ratio for each education 
level.

The rationale underlying the transformation is that, because of the 
congestion of classes from a certain level of production onwards, the quality of 
service supplied tends to diminish.
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The conversion function shows a linear form below the threshold at which the
congestion effect begins to appear; it shows a non-linear profile, like a
conventional production function, for values over the threshold; it reaches its
maximum in the point of maximum capacity, beyond which the class start to be
overcrowded.
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The Laspeyres volume index for the whole school system is the following:
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i    is the level of education (pre-primary, primary etc) 
t = 2000…2008 is the generic school year  
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 is the quantity indicator of each level of education i corrected for quality  

)1(, −tip  is the weight (cost) for each level of education i in the year t-1;  
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For the university education system
the volume indicator is the number of enrolled students by faculty and/or 

group of homogenous faculties.
Each elementary indicator is weighted with its own per capita (per student) 

average cost. As, at the moment, there is no analytical information on 
expenditure made at faculty level, but only at the athenaeum level, a 
regression model has been used in order to estimate the unitary cost per 
student.
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student.

In order to take into account the changes in the quality of services provided, 
a correction coefficient  has been applied to the volume component in the final 
index. 

Two indicators have been selected for this correction:
• The ratio between the enrolled “regular students” in the course SCjt and the 
total number of enrolled students Sjt 
• The reduction of the distance between the average number of years actually 
spent by students to achieve the degree LEjt and the theoretical length LTjt.
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the corrective coefficient is:  

 
qj,t / qj, (t-1) 

 
where                             qjt   = ((SCj t / Sj , t) + (LTj, t / LEj ,t)) / 2   
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Therefore, the final volume index is the following: 
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For collective services
the method implies the break-down of the output at current

prices in its cost components: compensation of employees, other
taxes on production, gross operating surplus, intermediate
consumptions.

Each component is valued separately.
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Each component is valued separately.

The most important-ones are compensation of employees and
intermediate consumptions.
The latter are deflated using specific price indices that are
applied to each single product that, according to the
intermediate consumption matrix of the input-output table, the
general government uses in the production process of general
public administration services
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as to compensation of employees and other taxes on production (almost
entirely constituted by Irap, whose tax basis for general government
producers is represented by the compensations of employees themselves),
the estimate in volume is based on the Average Wages (AW) method:

The resulting PPY Laspeyres quantity index is the following: 
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where: 
i=1,…,101         is the industry/product 
j=1,…,35        is the category of GG unit/contractual sector 
k=1,…,10          identifies the single professional profile 
t-1 and t  refer respectively to the previous and the current year 
l is the volume component (the number of employees producing the 

output i, in the government unit/contractual sector j, with the 
professional skill k)  

w is the price component (per capita wages and salaries earned by the 
employees producing the output i, in the government unit/contractual 
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The Italian NA approach in measuring GG services is based
on two main tracks: individual services are largely estimated
using output-oriented methods, collective–type services in volume
are valuated by means of input methods following the
suggestions of the Eurostat Handbook and the European
Commission decisions.
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As to the former, the procedures applied foresee that
the services should be detailed in homogeneous

products, so that the weighting system in the Laspeyres
global indices allows taking into account the changes in
the output composition from the base year to the
reference year.
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With reference to the question of quality adjustments, the
provisional new draft of the ESA95 chapter 10 on “Price and volume
measures” says that, due to the conceptual difficulties and the
absence of consensus on the outcome-based methods, it is better to
exclude these methods from the central framework. Thus, in the field
of the non-market health and education any correction to take
account of quality changes should be avoided.
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account of quality changes should be avoided.

On the contrary, we think that it is very important to
incorporate quality changes in the volume estimates,
especially when the quality is the probable main
component of the volume itself.
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The indicators chosen to this aim should reflect the changes in
the intrinsic characteristics of the service provided, in principle
without taking care of the eventual outcome (that could exist or not,
could be positive or negative).

Outcome indicators should be used only indirectly and in limited
cases, when the outcome observed is strictly linked to the service
consumed by the user. In the examples of the hospital and education
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consumed by the user. In the examples of the hospital and education
services the quality adjustments reflect the changes of these intrinsic
characteristics of the output rather than changes of the outcome.

Studies and researches should continue on these topics
in order to improve constantly the reliability and the
meaningfulness of the NA estimates, especially if they
should serve as a basis for productivity analysis.


