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Introduction to the Guidebook (1/2)

Purpose
• Rebasing national accounts regularly is important for proper monitoring of 

the economy  
• It ensures that the GDP captures appropriately the structural changes that 

would have taken place in the economy in the recent years  
• The rebasing exercise provides an opportunity to

– incorporate recent data from long term surveys and censuses 
– update the technical coefficients, where data is not available regularly
– implement latest compilation guidelines and standards of the 

international agencies
– address the data requirements of domestic and international users

• rebasing practices are mixed among African countries, some have not 
updated base years for a long time, while others update them regularly

• This may have resulted in lack of comparability of growth rates of GDP at 
constant prices across the economies
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Introduction to the Guidebook (2/2)

Structure
• The guidebook is organized into five chapters.  
• Chapter 1 introduces the topic of price and volume measurement 
• Chapter 2 deals with the main topic, rebasing the GDP
• Chapter 3 deals with the methods to link the past national accounts series 

with the new base year of GDP and also presents the topic of annual rebasing 
(chain-linking)

• Chapter 4 discusses the importance of documenting and disseminating 
the data sources and methods used in rebasing. 

• Chapter 5 incorporates the best practices followed by the African countries
Target users
• The Guidebook is mainly meant for the compilers of national accounts in the 

African developing economies
• Other users of national accounts may also find the guidebook useful in 

understanding data sources and methods used in compiling these data
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Volume measurement in national accounts: 
Main principles (1/10)

Introduction
• National accounts aggregates are normally compiled at current prices first, 

as source data is available at these prices or at their reference years
• Current price accounts can be considered as the aggregation, within an 

accounting framework, of transactions that took place and can be 
evidenced.  

• These data are useful in their own right in planning and policy making, 
monitoring the economy, and in international comparisons  

• However, current price data are not suitable for analyzing the year to year 
changes in real terms, as they include the price element

• For estimating growth of economy in real terms, it is necessary to also 
compile estimates of GDP at constant prices 
– This is achieved by removing price element in the current price data 

• Constant price data describes economic situation of a particular year in 
prices of another year, usually the base year of national accounts
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Volume measurement in national accounts: 
Main principles (2/10)

Scope of volume estimates
• The scope of price and volume measures in national accounts is generally 

restricted to the aggregates included in the goods and services account  
• The income components of value added can only be measured in real 

terms  
• The scope does not extend to income accounts, as it is conceptually 

impossible to factor all the flows in these accounts, including current 
transfers, into price and volume components 
– However, any income flow can be deflated by a price index for a numeraire set of goods 

and services to measure the increase or decrease of the purchasing power of the income 
over the numeraire but this is quite different from decomposing a flow into its own price 
and volume components  

• Thus, the distinction between volume measures and real income measures 
in national accounts are clearly established and should be understood by 
the compilers of data
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Volume measurement in national accounts: 
Main principles (3/10)

Aggregation of quantities versus volumes (1)

• Value of a single homogeneous product equals price * quantity 

• Quantities are additive only for a single homogeneous product

• They are not additive for different products or even those of the same 
product with different qualities, characteristics and specifications (for 
example, computers or even homogeneous products like potatoes)  

– Firstly, the products can be dissimilar or unrelated and secondly, 
products with same generic name too may change in quality and 
characteristics over time and may also be available in different grades 
or specifications or at different prices in different markets at the same 
time  
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Volume measurement in national accounts: 
Main principles (4/10)

Aggregation of quantities versus volumes (2)

• For aggregating quantities of different products, weights based on their 
prices (either in the base year or the reference year or the current year 
depending upon the nature of compilation) are applied

• Though it is appropriate to use the term ‘quantity’ for a single 
homogeneous product, for aggregate products, the term ‘volume’ is used 
instead of quantity in the SNA
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Volume measurement in national accounts: 
Main principles (5/10)

Level of detailed volume estimates

• Volume estimates are compiled at as detailed level of estimation of output and 
intermediate consumption and expenditures as possible and source data permits 

• For value added estimates, these should be, minimum 2-digit ISIC Rev.4 

– However, relevance of activities for countries should determine the choice of 
activities for which value added estimates are compiled.  For example, some 
economic activities at 2-digit level may be aggregated or small in countries

• Volume estimates in national accounts are compiled for each of the following 
categories:

– By transaction category

• Value added: Market/non-market output and Intermediate consumption 

• Expenditure : Final consumption expenditure, Gross fixed capital 
formation, Changes in inventories, Exports/imports of goods and services 

• Taxes and subsidies

• Consumption of fixed capital and capital stock 

– By industry
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Volume measurement in national accounts: 
Main principles (6/10)

Choice of base year (1)
• Most developing countries use single base year for constant 

price data
– Relatively easy to compile and simple for users to understand  
– The two major disadvantages in using a single base year are:

• When relative prices of commodities change rapidly after base year, 
constant price estimates and growth rates would be inaccurate  
– This is because product prices of base year are used to value constant 

price data in the current year, and their relative prices may have 
changed significantly in the recent years

• Secondly, changes in growth rates and/or estimates of past period following 
the revision of base year (especially after a long gap from the old base year) 
is not understood by the users and normally draws criticism from them  

• Therefore, periodic revision (say, once in 5 years) of base years 
is important, if it is not possible to use previous year prices
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Volume measurement in national accounts: 
Main principles (7/10)

Choice of base year (2)
• To overcome the problems associated with fixed base year, SNA 

recommends using the previous year prices or a system of chain linking
• Chain linking means linking year 1 to year 2 with year 1 weights then linking 

year 2 to year 3 with year 2 weights and computing the implicit change 
from year 1 to year 3 as the product of these two links rather than using 
year 1 weights for year 3 

• Main disadvantage of this method: loss of additivity between aggregates 
and its components
– For users, it is difficult to understand, therefore, they need to be informed about 

the method and the reasons for loss of additivity  

• For several developing economies, this method may not always be possible 
to follow due to paucity of data needed for weights  
– In such a case, use of single base years will have to be continued, but it should be ensured 

that the base years are revised every 5 years
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Volume measurement in national accounts: 
Main principles (8/10)

Methods to derive volume measures
• Broadly, the volume measures can be obtained through three methods:

– Deflation: current‐price values are divided by price index; 
– volume extrapolation: base year values extrapolated by quantity indicator; 
– quantity revaluation: current year quantities multiplied by base year prices

• Among these three methods, deflation is preferred because 
– prices usually show less variation than quantities, 
– sampling errors associated with price indices tend to be smaller, and 
– price indices can capture quality changes better than quantity revaluation 

and volume extrapolation methods  
• There are four major types of price indices available to derive volume measures 

in the national accounts: CPI, PPI, export price indices (XPIs) and import price 
indices (MPIs) 
– CPIs are measures of purchasers’ prices and PPIs are measures of basic prices. 

XPIs are measures of FOB prices; MPIs may measure FOB or CIF prices
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Volume measurement in national accounts: 
Main principles (9/10)

• The EU handbook describes possible methods that can be used 
for the estimation of prices and volumes and classifies them 
into three groups:
– A methods: most appropriate methods;
– B methods: those methods which can be used in case an A 

method cannot be applied; and
– C methods: those methods which shall not be used
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Volume measurement in national accounts: 
Main principles (10/10)

• Four criteria are suggested to assess appropriateness of indicators used 
– completeness of coverage of the product heading by the indicator 

• For example whether the indicator covers all of the products under the 
heading or just a selection of them, such as only those products sold to 
households;

– valuation basis of the indicator 
• For example, market output should be basic prices, rather than 

purchasers' prices; For final consumption expenditure it should be 
purchasers' prices;

– indicator should take quality changes into account
– conceptual consistency between indicator and national accounts

• Indicators satisfying all four criteria generally will constitute A methods 
• If one or more criteria are not satisfied, the methods will become B 

methods or C methods according to how far away the method is from A 
method
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Volume measurement in national accounts: by 
transaction category (1/14)

Market output and output for own final use (1)
• Deflation with PPIs at the most detailed level is the best method

– The PPIs used for deflation represent (i) only pure price change, (ii) products 
are of constant quality and (iii) conceptually on basic prices

– Mostly, producers’ prices of products used in PPIs may actually correspond to 
basic prices valuation of national accounts, as they are likely to exclude 
product taxes. Otherwise, adjustments to bring them to basic prices may 
need to be made in the PPIs used for deflation

• Alternative to deflation method is the extrapolation of base year estimates with 
appropriate volume indices, at their most detailed level.  
– As with PPIs, the volume indices used for extrapolation should be fully 

representative of volume changes in the products.
• Second best methods include use of less appropriate PPIs or CPIs or using a less 

representative output volume index.  
• Methods that should be avoided include input based price or volume indicators, 

secondary indicators, overall CPI, and quantity revaluation (except in the case of 
homogeneous products)



Economic Commission for Africa

www.uneca.org

Volume measurement in national accounts: by 
transaction category (2/14)

Market output and output for own final use (2)
• For products such as those of margin industries including financial 

services, it is very difficult to derive price indices and special steps must 
be taken to derive volume measures 

• Output of a margin industry is usually calculated as the margin rate 
multiplied by the value of a transaction in the current year in volume 
terms (deflated to base year value) 

• In the case of FISIM, the reference rate and the rates of bank interest in 
the base year are used in conjunction with figures of loans and deposits 
in volume terms (deflated by the general price increase since the base 
year)

• SNA recommends valuing output for own final use at the basic prices of 
similar products sold on the market.  Therefore, the methods to derive 
volumes of output for this category are the same as those followed for 
market output of similar products
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Volume measurement in national accounts: by 
transaction category (3/14)

Other non-market output
• Refers to the production of government units and NPISHs.  
• Value of output is estimated by summing the costs of production
• Each of these costs should be deflated separately and then aggregated

– For deflating compensation of employees, wage index if available, can be used. 
Otherwise, number of hours worked by employees in different grades and the average 
rates of pay for each grade can be used. This year’s volume terms figure is obtained by 
multiplying the number in each grade in this year by the average pay in the base year 

– For IC and CFC, a general price index (WPI/PPI/CPI as appropriate) and the deflator for 
GFCF, respectively, could be used

• For individual services, SNA recommends “output volume method,” 
– It is based on the calculation of a volume indicator of output using adequately 

weighted measures of output of the various categories of non-market goods and 
services produced (for example, number of health procedures or number of students, 
etc. with suitable weighting method for aggregation of these volumes)



Economic Commission for Africa

www.uneca.org

Volume measurement in national accounts: by 
transaction category (4/14)

Intermediate consumption
• Most likely, developing countries may not have price indices for inputs or 

input PPIs, though they might have PPIs based on outputs  
• If input PPIs are available, they can be used to deflate current values of 

IC.  Otherwise, output PPIs, MPIs and, to a limited extent, CPIs may be 
used instead

• If item level details of IC are available, then it is possible to apply either 
price deflators that are specific to purchasers, or volume indicators, 
wherever possible  
– For example, data on electricity consumption or fertilizer consumption in agriculture 

may be available in quantity terms from the distributors, and these could be used as 
volume indicators to extrapolate the base year estimate of IC of electricity and 
fertilizers in agriculture 

• SNA suggests the use of SU framework as the best method for estimating 
IC in volume terms
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Volume measurement in national accounts: by 
transaction category (5/14)

Value added

• Double deflation is the recommended method, i.e. deflating both output 
and IC separately, and then deriving the value added as a residual
– However, estimates obtained from double deflation are subject to the errors of 

measurement in the volume estimates of both output and IC 

– If value added is relatively small compared to output, it may result in negative value if 
input prices rise faster than those of output 

• Use of single indicator to extrapolate value added directly in proportion 
to the volume changes in the corresponding levels of output, is an 
alternative 
– For example, manufacturing production index at 2-digit level of ISIC could be used to 

extrapolate the base year estimates of value added of manufacturing at the same level 
of ISIC

– Sometimes, single indicator could be based on inputs, as in the case of non-market 
industries or even in market industries, like construction  

– Main disadvantage of single indicator method is the assumption that the ratio of IC to 
output in the base year is constant in all years
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Volume measurement in national accounts: by 
transaction category (6/14)

Final consumption expenditure by households

• HFCE should be deflated at as detailed level as possible, rather than deflating the 
single figure of total HFCE  

– Product level data should be available if HFCE is compiled from an expenditure 
survey or other primary sources or using the commodity flow method  

– Otherwise, product level HFCE estimates should be obtained from SUTs 

– Deflators used for HFCE at product level are normally corresponding CPIs 

– For certain products HFCE is estimated by volume extrapolation, for example, 
electricity consumption by households in KWH or the data on volume of sales 
obtained from retail trade surveys 

– For rental services of owner-occupied dwellings, index of market rentals, if 
available, can be used for deflation. Alternatively, volume index of dwellings 
compiled with appropriate weights for different types and structures of such 
dwellings could be used for extrapolation  

• For subsistence production, deflators used are the same as on the production side
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Volume measurement in national accounts: by 
transaction category (7/14)

Final consumption expenditure by government and NPISHs
• The final consumption expenditure of general government and NPISHs 

consists of their non-market output less any revenue from incidental 
sales plus the value of goods and services purchased from market 
producers for onwards transmission to individual households at prices 
that are not economically significant less any partial payments  

• Each of these items should be expressed in volume terms separately  
• For goods and services transferred to households, the price indices used 

should be those paid for the goods less the proportion that households 
pay in the base year
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Volume measurement in national accounts: by 
transaction category (8/14)

Gross fixed capital formation
• The two important issues here are 

– available PPIs for standard products used as capital formation could be producer specific, 
whereas GFCF is specific to purchaser.  
• Therefore, adjustments to the deflators may be needed

– price indices for equipment vary considerably in their growth rates, and therefore, 
different types of equipment need to be deflated separately

• Intellectual property products are generally not well covered by available 
price indices, as they are heterogeneous, and some are produced for own 
use for which there may be no observed market prices 
– Software & databases may be dealt under three categories, packaged, custom-made and 

own account and databases: Each of them deflated separately   
– For own account produced assets, including those of R&D, either output price indices or 

input price indices could be used
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Volume measurement in national accounts: by 
transaction category (9/14)

Changes in inventories 
• Changes in inventories can take positive, negative or zero values  
• Volume estimation should be undertaken at a detailed level for different 

types of inventories, (work-in-progress, finished goods, materials and 
supplies, goods for resale) 

• Deflators should relate to the products in inventories 
• PPIs, MPIs, CPIs and labour cost indices are all commonly used 
• Since inventories may include imported goods, purely domestic deflators 

can only be approximate and if there have been major exchange rate 
changes, some adjustment for this may be desirable  

• If chain index is used for estimating volumes, changes in inventories 
should be derived by first deriving chain volume estimates of the opening 
and closing stocks of inventories separately and then differencing them
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Volume measurement in national accounts: 
by transaction category (10/14)

Acquisition less disposals of valuables

• National statistical offices generally do not compile specific price indices 
for valuables. Different products covered in this aggregate should be 
deflated by the available price indices that are most suitable for these 
products
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Volume measurement in national accounts: by 
transaction category (11/14)

Exports and imports of goods and services
• XPI and MPI for goods available at detailed level are mostly used  

– However, unit value indices are not price indices since their changes may be due 
to price and (compositional) quantity changes, rather than to a specified basket of 
goods, as is normally the case for price indices  

– Despite this drawback, they are used as surrogates for price indices. 
– Alternatively, if price indices are compiled using product level data from a sample 

of importers and exporters, they can be used as deflators 
• Price indices trade in services are less comprehensive 

– If MPIs and XPIs are available for exports and imports of services they can be 
readily used to derive the required volume estimates 

– If not, volume estimates of exports of services can be mostly derived using an 
assortment of PPIs and CPIs. For example, volume estimates of freight transport 
services could be derived using PPIs according to the form of transport, while 
volume estimates of accommodation services could be derived using the 
appropriate CPIs

– If MPIs are not available for imports of services then price indices of the countries 
exporting the services, adjusted for changes in the exchange rate, may have to be 
used 
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Volume measurement in national accounts: by 
transaction category (12/14)

Taxes and subsidies on products
• Taxes on products are of two kinds, specific taxes linked to the volume of 

the product and ad valorem taxes levied on the value of the product. 
– In both cases, the base year tax rates should be applied to current 

values of items at base year prices (current values deflated by 
appropriate price indices). 

• Estimates of volumes for subsidies are carried out by similar procedure
Net operating surplus/mixed income
• Derived as residual
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Volume measurement in national accounts: by 
transaction category (13/14)

Compensation of employees
• The quantity unit for compensation of employees may be considered to 

be an hour’s work of a given type and level of skill. 
• Different qualities of work must be recognized 
• The price associated with each type of work is the compensation paid per 

hour 
• A volume measure of work done may be calculated as an average of the 

quantity relatives for different kinds of work weighted by the relative 
values of compensation of employees in the base year. 

• Alternatively, a “price” index may be calculated for work by calculating a 
weighted average of the proportionate changes in hourly rates of 
compensation for different types of work, using relative compensation of 
employees as weights
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Volume measurement in national accounts: by 
transaction category (14/14)

Consumption of fixed capital and capital stock
• Estimates of CFC are derived simultaneously with estimates of capital stock using 

the PIM  
• Measures of CFC may be derived by subtracting the closing stock of assets from 

the opening stock plus GCF as long as average-period prices are used for each 
component in order to eliminate holding gains and losses 

• For a given type of asset, time series of GFCF are deflated by means of the 
purchasers’ price index of the same asset type, so that the quantities of assets are 
expressed in volume terms of a particular reference period 

• These time series in volume terms are then aggregated to yield a capital stock 
measure, where account is taken of retirement, efficiency losses or CFC, 
depending on the nature of the stock measure constructed 

• The resulting stock measure is thus expressed in volume terms of the reference 
period chosen

• The next step is to aggregate the movements in capital stocks of individual asset 
types in volume terms
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Suggested reading material

• The 2008 SNA (Chapter 15 – Price and volume measures) European 
Commission, IMF, OECD, UN, World Bank, 2009; 

• Handbook on price and volume measures in national accounts- Eurostat, Office 
for Official Publications of the European Communities, Luxembourg 2016; 

• National Accounts: A practical introduction, Studies in Methods, Serie F, No.85, 
UN 2003; chapter XV:Price and volume measurement; 

• ESA 2010, Chapter 10 – Price and Volume Measures - Regulation (EU) No 
549/2013 of the European Parliament and of the Council of 21 May 2013 on 
the European system of national and regional accounts in the European Union; 

• Towards Measuring the Volume Output of Education and Health Services, 
OECD, 2010

• Manual on measuring Research and Development in ESA 2010, Eurostat, Office 
for Official Publications of the European Communities, Luxembourg 2014
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