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Foreword

The international Producer Price Index Manual (PPI Manual) published by the IMF
in 2004 constituted a landmark for international standards on price measurement. It
contains detailed, comprehensive information for the compilation of producer price
indices as well as an extensive coverage of conceptual and theoretical issues. The joint
Eurostat-OECD Methodological Guide for Developing Producer Price Indices for
Services (SPPI Guide) is a complement to the PPI Manual in two ways: it focuses on
service specific aspects in the PPI compilation by further developing the conceptual
framework and it adds detailed descriptions of PPI measurement for a series of service
industries.

Over the past decade, the field of service producer price indices (SPPI) has developed
further. Considerable methodological and practical progress has been made by both
European Union (EU) and non-EU OECD countries, resulting in a significant increase in
the availability of SPPI. This second edition of the SPPI Guide signifies this considerable
progress. It updates and replaces the first edition of the Guide that was published in 2005.
It aims to help countries in developing SPPIs by sharing experiences and lessons learnt in
the collection of data and the compilation of indices.

The second edition of the SPPI Guide has three objectives: first, to propose a global
and comprehensive framework that improves the understanding of problems related to the
specific nature of services: many services are unique, they are not repeated, at least not in
a fully comparable manner, or they might be customer specific; second, to identify
practical solutions implemented by countries for developing SPPIs for specific service
industry (e.g. transport and storage, information and communication services, and
professional, scientific and technical services); third, to promote new methodologies that
in some cases are still under development (e.g. financial intermediation, insurance, human
health activities) and for which the sharing of experiences and expertise will contribute to
address remaining issues and challenges.

The electronic version of the second edition of the SPPI Guide is available on the
websites of the OECD and Eurostat. The SPPI Guide should be considered as a ‘living
document’; in due course, it will be revised and updated, to incorporate additional service
industries and to address particular issues in greater detail. It is hoped that this Guide will
advance the development of services producer price indices in the OECD region and
beyond, thus providing better information for decision-making and analysis.

We trust that this second edition of the Methodological Guide for developing
producer price indices for services will foster the compilation, the understanding and the
use of producer price indices for services.

W QZQLMWL_

Martine Durand Walter Radermacher
OECD Chief Statistician and Chief Statistician and
Director of Statistics Director General of Eurostat
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Producer Price Indices for Services

Why develop price statistics for services?

In OECD countries, services account for the largest share of GDP. However, statistics
on services are still partially underdeveloped when compared to statistics on goods
producing industries." This is particularly true for producer price indices where price
indices for goods by far outnumber available price indices for services. There are several
reasons for this asymmetric coverage of price indices. One is simply that goods
historically played a more important role than services and this has shaped statistical
systems. Another reason is that developing service price indices is a difficult and
expensive task. Service output may be hard to identify on purely theoretical grounds, and
even more difficult to measure reliably. For example, services may be unique and have to
be treated like new products (e.g. various consultancy services) or they can be tailored or
bundled in different ways for different users. All this implies complexity and high costs
for price measurement.

What are service producer price indices (SPPIs)?

Service producer price indices (SPPI) are intended to trace price movements that
reflect the supply and demand conditions in the service markets, with a view to facilitate
the analysis of macro-economic conditions and to monitoring inflationary pressures.
Importantly, they are also used as deflators in national accounts to convert the value of
service output into volume measures.” Volume measures of service output of various
periodicities are essential for economic analysis. Producer price indices for services are
also useful to the business community in evaluating particular markets.

Why a methodological Guide for developing producer price index for services (SPPI
Guide)?

The aim of the SPPI Guide is to aid countries in developing producer price indices for
services. The Guide is intended to complement the Producer Price Index Manual (PPI
Manual), which discusses index theory and provides general guidelines to be applied in
the compilation of price indices - but does not include extensive discussion of producer
price indices for particular service industries or products.’ In addition, many services
have very specific features and require individual discussion. Also, the methods used to
arrive at constant quality pricing are often complex and depend on the particular service
industry and product. It is for all these reasons that a separate Guide on measuring
producer price indices for services has been developed.

Why a new edition of the SPPI Guide?

The first edition of the SPPI Guide was developed by a joint expert group between
2002 and 2004 and published in 2005. The present edition was prepared by a joint
OECD-Eurostat Task Force established in 2011, which has overseen the revision and the
update of the 2005 edition of the SPPI Guide.
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The first edition of the SPPI Guide provided some conceptual guidance on producer
price indices for services along with documentation of country practices. Since its
publication, significant progress has been made by a number of countries in developing
new SPPIs in sectors not covered in the first edition, providing strong motivation for an
update and revision of the Guide. Moreover, in 2005 output prices for services became a
mandatory requirement in EU countries. Indeed, since 2008 Eurostat publishes service
producer price indices for all Member States on a quarterly basis. These statistics belong
to Eurostat’s set of Principal European Economic Indicators. These developments, as well
as the updates of the 2008 System of National Accounts (SNA) and the international
classification systems (ISIC Rev. 4), provided an excellent momentum for updating the
SPPI Guide, thus allowing countries to capitalise on new developments and to take into
account the impact of the revisions of the SNA and the international classification
systems.

The new SPPI Guide: Enhancing a global and comprehensive methodological SPPI
framework

The main objectives of the 2011 Task Force were to enhance the methodological
background of the 2005 SPPI Guide and to provide a common methodology for service
prices. The general methodological principles are presented in the first three chapters of
the Guide:

Chapter 1 (General aspects of SPPI compilation) presents methodological
information on the core measurement issues of SPPIs that the compiler will have to deal
with when starting compilation. It provides discussions on the definition, uses and scope
of SPPIs; product and industry SPPIs; the price concept underlying SPPIs; the appropriate
statistical units; the international classifications; the identification of service products; the
sample frame and weights; and the treatment of quality changes.

Chapter 2 (Main pricing methods for SPPI) seeks to help the compiler to develop a
better understanding of the variety of pricing methods used. It characterises the various
approaches within a broad conceptual framework that facilitates understanding and
international comparability by providing links between the various pricing mechanisms
used by service providers and the methods used by index compilers to measure price
changes.

Chapter 3 (Practical aspects of the development process) addresses practical aspects
related to the collection of prices and aims to describe all necessary steps to set up a price
collection system.

The focus in these three chapters is on issues that are typical for services. The
recommendations made in these chapters can also be applied to services that are not
explicitly covered in the chapter on individual industries.

The new SPPI Guide: Relying on material developed by the Voorburg Group on
Services Statistics

Although the SPPI Guide devotes some space to concepts and methodology, its main
purpose remains to propose practical solutions for the development of new SPPIs and for
the quality improvement of existing ones To achieve this objective, the intention of the
2011 Task Force was to also rely on material already produced by the Voorburg Group on
Service Statistics* in order to enlarge the scope of the 2005 SPPI Guide by including a
broad spectrum of service industries.
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The new SPPI Guide: Enlarging the scope and the range of service industries covered

The 2005 SPPI Guide provided guidance on “business to business” (BtoB) service
industries, i.e. those services that are mainly aimed at uses other than household
consumption, and for which the development of price indices was considered most
urgent. Selection criteria were the size of industries and the speed of technological change
that is likely to affect price measurement. An important objective of the revision of the
SPPI Guide was to extend the coverage by including other types of service industries, in
order to produce business to all (BtoAll) indices and to consider the possibility of having
subdivisions of SPPIs by destination of output (e.g., BtoB, business to consumer (BtoC),
and business to export (BtoE)).

Reflecting its broader coverage and scope, the new SPPI Guide provides, in its
second part, guidance for 31 service industries. This guidance is based on the premise that
the service activities of a particular industry are relatively similar in different countries
and therefore practices adopted in one country may be applicable in others. Consequently,
the guidance draws heavily on the experience of countries already producing SPPIs and
tries to identify best practices across a wide range of countries. Ideally, this information
will lead to similar approaches across countries and increase the comparability of the
resulting indices. When comparable SPPIs are used for deflation in the national accounts,
this should also result in an enhanced comparability of volume changes in the production
of services.

How to compile SPPI for 31 specific service industries?

Chapters 4 to 13 are based on country practices and describe feasible solutions for a
set of 31 service industries. For each service industry, the relevant activities and possible
classification issues are described. Furthermore, methodological aspects regarding the
compilation of an SPPI are explained. The list of service industries covered in chapters 4
to 13 and the structure of the presentations are shown pages 91 to 93.

Notes

1. The European Union regulation on short-term statistics provides an illustration of
this: only 10 of the 38 STS indicators cover retail trade, repair and other services, 17
concern industries and 11 construction.

2. Producer price indices are the preferred measure for deflation in Eurostat’s Handbook
of Price and Volume Measures in National Accounts. In some market sectors (e.g.
banking, insurance) and most non-market services (e.g. education) the calculation of
producer price indices is particularly problematic due to the lack of observable prices.
Calculations of volumes therefore often have to rely on second best methods which
are described in the handbook.

3. Some examples on the compilation of SPPI can be found in chapter 10 of the PP/
Manual.
4. The Voorburg Group has been the leading international forum for establishing an

internationally recognised methodology for developing producer price indices for
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service industries since the late 1990’s. Indeed, the Voorburg group aims to develop
internationally comparable methodologies for measuring the deflated or constant
dollar outputs of the service industries focusing on classification, output measures and
price indices. To fully achieve this primary objective, the Voorburg Group aims to 7)
develop new concepts, methods and best practices; i) maintain and improve the
knowledge base, and iii) disseminate best practices and knowledge transfer. More
information can be find on Voorburg Group website: http://www.voorburggroup.org/
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PART I. METHODOLOGICAL ASPECTS

EUROSTAT-OECD METHODOLOGICAL GUIDE FOR DEVELOPING PRODUCER PRICE INDICES FOR SERVICES © OECD/European Union, (2014)






1. GENERAL ASPECTS OF SERVICE PRODUCER PRICE INDICES COMPILATION - 19

Chapter 1. General aspects of Service Producer Price Indices
compilation

This chapter gives an overview of general aspects of service producer price indices
(SPPIs) compilation. The chapter presents methodological information on the core
measurement issues of SPPIs that the compiler will have to deal with when starting
compilation and discusses the definition, uses and scope of SPPIs, product and industry
SPPIs; the price concept underlying SPPIs; the appropriate statistical units, the
international classifications, the identification of service products; the sample frame and
weights and; the treatment of quality changes. Efforts have been made to present
discussions in line with the Producer Price Index Manual (PPI Manual)' and to focus on
service-specific aspects of producer price indices (PPIs) compilation by developing
further the conceptual framework.
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1.1. Definition, uses and scope of Service Producer Price Indices

1.1.1. Definition of SPPIs

SPPIs are defined for the purposes of this Guide as output price indices for services
that provide measures of the average movements of prices — valued at basic prices —
received by domestic service producers. SPPIs are therefore a subset of output PPIs.

1.1.2. Uses and Objectives of SPPIs

SPPIs serve two main functions. The first is to provide an indication of price change
by producers of services, and therefore an indicator of inflationary pressure. The second
is to provide a suitable deflator of nominal values of output or intermediate consumption
for the compilation of production volumes in the national accounts. Notwithstanding the
importance that should be attached to use of SPPIs as a timely indicator of inflationary
pressures, this Guide gives preference to their use as deflators in the national accounts.
This choice is in line with the PPI Manual’

The choice of primary use of SPPIs can often dictate the way in which they are
defined and constructed. The preference given here to their role in deflating current price
estimates of economic activity to arrive at measures of activity in constant prices
determines a number of characteristics of the indices.

First, the scope of SPPIs should, in theory, cover services provided for all uses,
intermediate and domestic final consumption, and for exports. Ideally, separate SPPIs
should be available for each of these end use categories, reflecting the fact that prices, and
price movements, may discriminate between users. The scope and coverage of SPPIs are
discussed further at section 1.1.3.

Second, SPPIs should measure change in the prices of products, rather than industries.
This reflects the fact that the output of industries in most countries can typically be
broken down into various products, and so measures of industry output in volume terms
can be readily derived. Moreover, in order to arrive at volume estimates of value-added it
is necessary to use double-deflation which requires deflating the intermediate
consumption of industries, which is again typically measured on a product basis. CPIs
and other price indices also measure change in the prices of products rather than
industries. This approach provides greater scope for combining various price index data at
an aggregate level for use in, for example, balancing supply and use tables in the national
accounts and in macroeconomic analysis. The choice between product and industry SPPIs
is discussed in more detail at section 1.2.

Third, SPPIs should represent all output as defined in national accounts and follow, as
closely as possible, the accrual principle in recording prices. In accrual recording, the
output of services in national accounts and associated prices are recorded at the date when
services are provided. This can give rise to a number of practical problems in respect of
the recording of prices. These are discussed further at section 1.3.2.

Normally, there is no conflict between the two main uses of SPPIs mentioned above
and where they do arise they can often be reconciled in index development. However, in
exceptional cases, it is important to explicitly assess how well an SPPI fits each of them.
Two examples illustrate this issue which is discussed in more detail in section 1.3 in the
context of the timing of price collection.
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1. In air transport, a timely indicator of price change can be based on price quotes
for tickets that are bought long before the travel date. For instance, if prices of
summer vacation airfares are known by April, this provides a timely indication of
emerging price movements that could inform monetary policy decision making.
However for deflation of production, these prices need to be reflected in the SPPI
for the period in which the underlying production occurred, in this case the
summer months.

2. An extreme case is provided by operational car leasing for which prices may stay
fixed for several years. The correct deflator should reflect the prices that were in
place over the time of the lease for all production. This means that the deflator at
any point in time would be mainly composed of old lease contracts that were still
running, with a relatively small weight given to the lease price in the most recent
period. However, the most pertinent indicator of inflationary pressures would
arguably be the price levels of new contracts.

1.1.3. Scope and coverage

The supply and use accounting framework focuses on the process of production and
consumption and can help to answer the question “Where do products come from and
how are they used?”. The supply table itemises the products each industry domestically
produces or imports and these are then identified in the use table where the allocation of
each product between intermediate consumption and final demand (final consumption,
capital formation, and exports) is recorded. Compiling supply and use tables at current
values ensures consistency in the different measures of Gross Domestic Product (GDP).
Changes in the values of flows of goods and services can be decomposed into two
components, one reflecting changes in the price of goods and services, and the other
changes in their volume.

The System of National Accounts (SNA)® recommends compiling price and volume
measures within the accounting framework provided by the supply and use tables because
this framework provides a check on the numerical consistency and reliability of the set of
measures as a whole.*

In principle, four major types of price indices, Producer Price Indices (PPIs),
Consumer Price Indices (CPIs), Export Price Indices (XPIs) and Import Price Indices
(MPIs) should be available to derive volume measures in the different parts of the supply-
use framework. The PPI Manual uses this national accounts framework to illustrate the
relationships between different price indices.’

Services make up a sub-set of all products produced and consumed in an economy.
Their supply and use, and associated price indices comprise the following sub-areas:

e Domestic output of services — SPPIs;

e Consumption of services by households — CPlIs;

e Other domestic uses of services, such as intermediate consumption;
e Exports of services — XPlIs;

e Imports of services — MPIs.

In this framework, SPPIs are crucial not only for measuring output of services but
also for estimating price development of the use of services in areas where independent
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price indices are not available. This concerns the intermediate consumption of services
and exports of services in particular.’

This Guide has adopted as a principle that the scope of SPPIs should cover all
domestic production of services provided for all uses, intermediate and domestic final
consumption, and for exports. The consequences in terms of the coverage of SPPIs are
discussed below.

First, by definition, services provided by non-resident units are not within the scope
of SPPIs which are designed to reflect price movements of domestic producers only.
While the separation of resident and foreign producers (and consumers) sounds
straightforward, it is not always easy to define. The 2008 SNA provides general principles
for the recording of a unit by referring to its “centre of predominant economic interest”.
This is explained in par. 4.14 as follows:’

An institutional unit has a centre of predominant economic interest in an
economic territory when there exists, within the economic territory, some
location, dwelling, place of production, or other premises on which or from which
the unit engages and intends to continue engaging, either indefinitely or over a
finite but long period of time, in economic activities and transactions on a
significant scale. The location need not be fixed so long as it remains within the
economic territory. Actual or intended location for one year or more is used as an
operational definition;, while the choice of one year as a specific period is
somewhat arbitrary, it is adopted to avoid uncertainty and facilitate international
consistency. In most cases, it is reasonable to assume that an institutional unit has
a centre of economic interest in a country if it has already engaged in economic
activities and transactions on a significant scale in the country for one year or
more, or it intends to do so. The conduct of economic activities and transactions
over a period of one year normally implies a centre of interest, but the choice of
any specific period of time is somewhat arbitrary and it must be emphasised that
one year is suggested only as a guideline and not as an inflexible rule.

In par. 4.15, the 2008 SNA provides some further guidance for the implementation of
this definition:

Corporations and NPIs may normally be expected to have a centre of economic
interest in the country in which they are legally constituted and registered.
Corporations may be resident in countries different from their shareholders and
subsidiary corporations may be resident in countries different from their parent
corporations. When a corporation, or unincorporated enterprise, maintains a
branch, office or production site in another country in order to engage in
production over a long period of time (usually taken to be one year or more) but
without creating a subsidiary corporation for the purpose, the branch, office or
site is considered to be a quasi-corporation (that is, a separate institutional unit)
resident in the country in which it is located.

Second, the coverage of all output implies that SPPIs comprise prices for the
provision of services to all institutional sectors, financial and non-financial corporations,
government units, non-profit institutions (NPISHs), households and the rest of the world.
However, as mentioned above, services provided for different sectors are not necessarily
the same and their price development can be different. Sub-division of an SPPI by
destination of output, where possible, is therefore strongly encouraged particularly for
purposes of deflation in national accounts.
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Third, there is a potential overlap between SPPIs and CPIs when it comes to the
pricing of services delivered to households. There is no general rule for how the
compilation of SPPIs vis-a-vis CPIs are best organised. The situation varies between
service products and data sources may also differ between countries. It may be possible to
use CPI information to obtain prices for services acquired by households and if so the
data collection for SPPIs would be reduced to business-to-business (BtoB) and export
transactions if significant. However, the price concept underlying CPIs is not the same as
that underlying SPPIs.® There may be other cases where the service output and its prices
for different end users are very similar or cannot be separated in practice (e.g., economy-
fare air travel). In these cases it may be easier to cover service output prices to all end
users in a single estimation.

Statistics by end use, like supply and use tables, are the appropriate tool to identify
the relative importance of groups of purchasers (export, intermediate consumption,
households) of the output of an industry.

Box 1.1. SPPI by destination - the French experience

Since May 2013, the French National Statistical Office (INSEE) publishes SPPIs
disaggregated by destination of output, for a wide range of services activities (e.g. sections H, I,
J, L, M and N of NACE Rev. 2).

Definition

e Domestic Business-to-Business SPPIs (BtoB) measure transaction price changes for
services sold by national producers to national businesses; they cover domestic
production sold to legal entities established in France (including the general government
sector, French affiliates of foreign groups, etc.).

o Domestic Business-to-Consumer SPPIs (BtoC) measure transaction price changes for
services sold by national producers to households in the national territory; CPIs are
the main source for these indices; valued at purchasers’ prices, they are however
adjusted to basic prices by deducting any taxes including VAT and trade margins.

e Domestic Business-to-Export SPPIs (BtoE) measure transaction price changes for
services sold by national producers to foreign markets. In the case of France,
transaction prices are converted to Euros and therefore include exchange rate effects.
Note that intra-group transactions are included.

e Domestic Business-to-All SPPIs (BtoAll) measure transaction price changes for
services sold by national producers to all markets. INSEE obtains BtoAll SPPIs by
“horizontal aggregation” (at each classification level) of BtoB, BtoC and BtoE indices.

Valuation

Measurement of SPPIs in France is conducted at basic prices; precisely by activity,
including subsidies on products, but excluding VAT and other taxes on products. Intra-group
transactions are included.

Additional BtoB SPPIs valued at market prices (by products, including VAT, excluding
subsidies on products, including taxes on products) are also computed mainly for use in contract
escalation. Intra-group transactions are excluded.
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Box 1.1. SPPI by destination - the French experience, continued

Use

The disaggregation of SPPIs by destination of output is of particular relevance to both the
deflation of production figures derived from structural business statistics and also to
distinguishing between the change in volume of activity and the change in prices of activity
(“volume-price breakdown”).

The disaggregated SPPIs also provide an indication of inflationary pressure through the
economy. As mentioned above, BtoB SPPIs valued generally at market prices may be used in
contract escalation.

Source

French SPPIs by destination of output are calculated on the basis of quarterly price
observation (or annual observation for some respondents) of some 9,789 products collected from
a representative sample of 1,725 respondents in the mandatory “Observation des Prix de
I’Industrie et des Services” survey. This survey covers 59% of the value (in 2010) of the markets
and classes of products. A further 19% are derived from consumer price indices. The remaining
22% are imputed using close price indicators (from a similar market or class of products).

Computation

French SPPIs by destination of output are Laspeyres chain-linked indices. The weights at the
detailed levels (strictly below the 4-digits level of NACE) are updated every five years when the
sample of surveyed units in a class of products is renewed. Weights at the upper level are
derived from measures of turnover by class of products and markets, and are consistent with the
national accounts. These upper level weights are updated annually.

Sources: INSEE, more detailed information is available at:
http.//www.insee.fr/fr/themes/indicateur.asp?id=100

1.2. Product and industry based SPPIs

As previously noted, the SPPI Guide gives preference to SPPIs measuring change in
the prices of products, rather than industries. In practice however, the primary goal of
developing product SPPIs is often not systematically adopted because detailed output data
is not available for all service products. Thus, SPPIs for a given country may be a mixture
of industry and product SPPIs depending on the data sources available for various
industries. In this sense, it is important to note that in general, product based statistics on
outputs are less developed for service industries than for goods industries.

However, the choice between industry and product based SPPIs may be less
important for services than for goods, because the share of secondary production falling
under a different industrial class to the principal production tends to be smaller in the
former. Exceptions exist however, with significant or growing secondary production in
industries such as management consultancy.

Most countries establish individual SPPIs at the 4-digit industry level (ISIC Class
level or equivalent). An industry based index is created from a sample of business
enterprises classified under that industry. All of the output of these sampled units is
represented, even secondary activity output that is classified under other industries in the
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international classification systems, and aggregated to form these 4-digit industry level
indices.

Product based indices are created from samples of products. All service product
output (obtained from lists of producers of each product) is eligible for selection,
regardless of the classification of the business enterprises that produce it. Price
movements for products are generally aggregated to form product Group or product Class
level indices (following the CPC Ver.2 terminology) and can also be aggregated to 4-digit
industry level indices.

The larger the share of industry turnover generated from the provision of secondary
service activities the stronger the argument for compiling product based SPPIs.

The choice between product and industry based indices and the methodologies for
compiling them are discussed further in chapter 3.

1.3. Price concept

1.3.1. Valuation

The PPl Manual recommends that PPIs should measure actual transaction prices
reflecting the revenue received by the producer for products sold to customers.” They
should take into account any applicable discounts, rebates, surcharges, etc. that may apply
to the customers. Because the price reflects revenue received by the producer, taxes on
products should be excluded from prices whereas subsidies on products received by the
producer, if there are any, should be added. In other words, the recommendation is to
apply a concept of basic prices in the measurement of SPPIs. This is also recommended
by the 2008 SNA for the valuation of output in the national accounts.'

1.3.2. Accrual recording

The PPI Manual recommends that, in line with the valuation of output in the SNA,
accrual accounting rules should be followed as far as possible, so that transaction prices
are recorded at the time of shipping or delivery.

Accrual accounting is defined in the 2008 SNA par. 2.55 as follows: "'

The general principle in national accounting is that transactions between
institutional units have to be recorded when claims and obligations arise, are
transformed or are cancelled. This time of recording is called an accrual basis.
Transactions internal to one institutional unit are equivalently recorded when
economic value is created, transformed or extinguished. Generally speaking, all
transactions, however they are described, can always be viewed as dealing with
economic value.

Accrual recording, in the case of services, is explained in the 2008 SNA par. 3.170:

Services are recorded in the SNA when they are provided. Some services are
special in the sense that they are characteristically supplied on a continuous
basis. Examples are operating leasing, insurance and housing services (including
those of owner-occupied dwellings). These services are recorded as provided
continuously over the whole period the contract lasts or the dwelling is available.

There are no significant difficulties in implementing the accrual principle in price
indices, providing the provision of services coincides closely with the time when the
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contract is signed or the payment made. However, there can be differences in practice
between the time when services are provided and when they are paid for.

A case in point is transportation services; air transport particularly, where non-
refundable tickets purchased months in advance can be bought at lower prices. Evidently,
services that have to be paid for at different points of time to when they are provided
belong to different quality categories and have to be treated as different services. But how
should the accrual principal be implemented in such cases?

The 2008 SNA recommendations suggest that prepayments should be recorded as
“interest free loans” (rather than as purchases of tickets) from clients to service providers
that are paid back at the time of service provision. The client “buys” the ticket once again
at the time of service provision, which ensures consistency between supply and demand
of services.'” This means that prices used for SPPIs should be based on the actual
purchased values accrued and recorded to the time of service provision.

Another problematic case for application of the accrual principle arises when there
are long-term contracts with up-front payments rather than payments made over the
duration of the contracts. Services are provided continuously and accordingly, prices
should be allocated to the whole period. Because of the up-front payment and the long-
term nature of the contract it may not be possible to determine whether the price for the
delivery of the service is the same throughout the period or it varies. All that is known is
the average price over the entire period. However, prices of contracts should reflect
supply and demand conditions at the time when services are actually provided.

One possible approach to be considered is to escalate prices over the contract period
on the basis of cost development of inputs. Such a procedure is typically applied in the
estimation of price development for the shipbuilding industry."”> While this method might
be reasonable in individual contracts it does not capture the evolution of market
conditions (or captures only supply-side conditions). It seems that there is no ideal way
available to use prices of long-term contracts for SPPIs.

The examples above show that while the accrual principle is very important for
services, it may be difficult to implement. Simple solutions can sometimes be useful if
they are easily understood by users and bearing in mind that the accrual principle is not
always rigorously implemented in the national accounts. Thus, while accrual accounting
should in principle be respected, it has to be applied with flexibility in practice.

1.3.3. Frequency of price collection

The frequency of price collection can be monthly or quarterly. When collecting prices
for a particular period, there are two basic methods:'*

1. Period prices are an estimate of the average price throughout the period. A period
price should take account of price changes that occurred during the period,

2. Point-in-time prices relate to the price on a particular date or sub-period. For
example, it might be the nearest trading day to the midpoint of the period or the
middle week of the quarter or month.

Generally, collection of period prices is to be preferred. Point-in-time prices can be
considered for use only if they are expected to be representative over the entire reference
period (i.e. month or quarter). They should be used with caution if the price collection
frequency is greater than one month. It should be noted that the distinction between
period price and point-in-time-price does not address the issue of when the service is
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provided. For instance, both period prices and point-in-time prices can be surveyed for air
transport tickets either long before the actual transport, or in the same period as the
transport takes place.

1.4. Statistical units

1.4.1. General principles

The PPl Manual recommends that a statistical unit should refer to a single output
generating entity, analogous to the SNA establishment concept.” Within the SNA, output
measures are based on the production of establishments or local kind of activity units
(LKAUS) as they are referred in the Furopean system of national accounts (ESA 2010)
terminology.'® Establishments are defined as production units that have a single location
and whose production is homogeneous (subject to the limitations of obtaining production
account data). Thus, enterprises might be partitioned into smaller and more homogeneous
units if they are engaged in different kinds of activities or situated in different locations,
and services provided by these units should be registered separately. Weighting of and
sampling for, an index should in principle be organised accordingly.

In practice, the use of establishments as the basis for weighting and sampling is not
always possible as there may be insufficient information available for them. In the case of
services, information on turnover by enterprise rather than establishment is typically used
as a basis for index compilation. There are also considerable differences between service
industries in this respect.

1.4.2. Outputs of statistical units in special cases

A consequence of the definition of statistical units as establishments is that, for
consistency, sub-contracts of services should be treated in an index in the same way as
any other service, irrespective of whether a service contains sub-contracts or is in itself is
a sub-contract. This also holds for any activities that may be outsourced.

This is self-evident if the contractor and sub-contractor belong to different categories
in the product or activity classification, as sub-contracted activities do not differ from
other activities used as intermediate consumption. However, where the sub-contractor is
in the same activity classification as the contractor, it is legitimate to question whether
some attempt should be made to remove the sub-contracted activity in constructing an
overall SPPI for that activity as there will be some element of double counting. This
reflects the fact that the contractor may pass these price changes through in the sales of its
own production. However, as stated previously, the main goal of SPPIs should be to
provide a price index for national accounts purposes and because output is measured on a
gross basis, so too should SPPIs.

In national accounts, separate indices for contracts and sub-contracts are in principle
needed for deflation purposes, but only one kind of index is normally produced. If this is
the case, an index based on main contracts (that may or may not include sub-contracts)
should be preferred on the grounds that it is likely to give an acceptable proxy for overall
gross price movements. Equally, SPPIs based on main contracts are likely to be the
appropriate deflator for the use of these services in other industries and sectors.

Outsourcing relates to the purchase by business enterprises of ancillary services they
had previously conducted in-house. Because many of these services were previously
produced within the non-service sector, outsourcing typically leads to growth in service
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sector value-added with corresponding falls in manufacturing value-added (mainly
through compensation of employees). However, there are no specific reasons why
outsourced services should not be treated like any other purchased services for inclusion
in SPPIs.

Output also covers services that an establishment provides to other units of the same
enterprise.'” The 2008 SNA recommends that these intra-enterprise services should be
valued at current basic values that would have been received if they had been sold."
However, in the enterprise’s bookkeeping these services are often valued at reduced
amounts, and sometimes not at all, rather than at current basic prices. Furthermore, the
services are unique. The PPl Manual makes clear that “one of the primary goals of the
PPI is to help determine the magnitude and direction of price movement on both a macro-
and microeconomic level and for such a use, any index containing non-market prices not
paralleling market price movement is of dubious value.”"” Because the national accounts
should in theory value these transactions at current market prices rather than the transfer-
price values recorded in the establishment and enterprise’s accounts, it is preferable to
exclude these types of services in compiling SPPIs. Their inclusion may introduce
inconsistencies in the deflation of the national accounts.

There are also borderline cases such as the provision of services by temporary
employment agencies. The 2008 SNA (par. 19.21h) recommends that persons employed
by temporary employment agencies are to be included in the industry of the agency which
employs them, and not in the industry of the enterprise for which they actually work. As a
consequence of this recommendation, the value of services produced by the agencies
amounts to all payments (including compensation of temporary employees) and not only
“net fees” received by the agency. However, this may not be implemented in practice.
Any decision concerning the gross or net treatment of prices underlying the SPPI for
temporary employment agencies should be made in line with the national accounts
practice in a given country.”” In principle the national accounts should always show non-
consolidated flows (gross) but this may not be the case for certain activities in some
countries depending on national circumstances. In these cases the SPPI should be
designed accordingly.

One particular activity that merits special attention relates to processor firms (i.e.
firms that provide processing services by manufacturing goods for clients who own part
of the inputs in the production process). The 2008 SNA recommends that international
transactions by these firms should follow the principle of economic ownership, bringing
the treatment of processing firms that manufacture goods for foreign clients in line with
that of processing firms providing manufactured goods for domestic clients.”’ These
manufacturing services are currently considered out of the scope of this Guide.

1.5. Classification systems

Classification systems provide an organising structure for reporting units and
products. Once the sub-aggregates within the classification system are selected, an
appropriate frame can be identified from which representative establishments and service
products can be selected for inclusion in the index. The classification system also
determines the structure of the index and defines the weighting system.
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1.5.1. Classification systems by activity

Individual countries usually collect information by activity using their own national
activity classifications that reflect the structure of their economy. This may cause some
degree of incomparability across countries but typically, especially at the higher levels of
aggregation, national classification systems are consistent with the International Standard
Industrial Classification of all Economic Activities (ISIC).

The other three main regional classification systems by activity are:

o The Classification of Economic Activities within the European Communities
(NACE);

o The North American Industrial Classification System (NAICS);
o Australian and New Zealand Standard Industrial Classification (ANZSIC).

1.5.2. Classification systems by product

Individual countries may also refer to national classifications by product or
commodity, which are designed to categorise products by common characteristics. Unlike
their activity counterparts, national product classifications are typically less consistent
with the international standard, the Central Product Classification (CPC).

The other two main regional classification systems by product are:

o Classification of Products by Activity (CPA) — the CPC equivalent European
Union classification;

o North American Product Classification System (NAPCS).

Classifications are discussed at a general level in the PPI Manual® and specific
classification systems are well documented elsewhere.” Classification aspects relating to
services are discussed in chapter 10 of the PPI Manual where SPPIs for a set of service
industries are introduced. It should be noted that product classifications serve as a guide
and cannot in themselves be used to form the components of a weighting structure for an
index. This is done by accessing information from structural statistics or information
collected during the respondent initialisation process. More information on these
processes is provided in chapter 3.

1.6. Identification of service products

1.6.1. General guidelines

The identification of service products is a fundamental task in the compilation of
SPPIs. It involves identifying those service characteristics that are price-relevant and
distinguishing between apparently similar services. These tasks tend to be more complex
for services than for goods. Similarly, services that are primarily sold to other businesses
tend to be more complex than those sold mainly to households.

Factors to be taken into account in the determination of products are discussed at a
general level in the 2008 SNA.** These guidelines are valid for both goods and services
and help to identify different products at a given point in time; they also give guidance for
the index treatment of goods and services, whose characteristics change over time. A
general principle is laid out in par. 15.67 of the 2008 SNA as follows:*
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1t is generally assumed in economic analysis that whenever a difference in price is
found between two goods and services that appear to be physically identical there
must be some other factor, such as location, timing or conditions of sale that is
introducing a difference in quality. Otherwise, it can be argued that the difference
could not persist, as rational purchasers would always buy lower priced items and no
sales would take place at higher prices.

The 2008 SNA further states in paragraph 15.75 that “If there is doubt as to whether
the price differences constitute price discrimination, it seems preferable to assume that
they reflect quality differences...”.*® Equally, 2008 SNA rules identify location as a price
determining factor.”” Conceptually therefore, prices of the “same” service provided by a
business enterprise in two locations should not be averaged but treated as different
services.

However, the 2008 SNA suggests that price differences between similar service
products imply quality differences between these products only on the condition that
“full” information is available. For services provided to business enterprises, this
condition is often not met because services are typically based on unique contracts
between service providers and clients. Prices paid by different clients might vary
significantly but this information is not freely available. Additional guidance is needed
and the ESA 2010 summarises the general rules to be applied in situations where
apparently similar products are transacted at different prices as follows.*®

In practice, however, two units of a product with identical physical characteristics
may be sold at different prices for two types of reasons.

(a) Two units with identical physical characteristics can be considered as not being
equivalent if they are sold in different places, at different periods or according to
different conditions. In this case, the units have to be regarded as corresponding to
different homogeneous products.

(b) Two units with identical physical characteristics can be sold at different prices,
either due to lack of information, or to restrictions brought to purchase freedom, or to
the existence of parallel markets. In this case, the units have to be regarded as
belonging to the same homogeneous product.

This implies that in most cases differences in prices should, at least in practice, be
interpreted as price differences rather than quality differences. Specifically, the provision
of services that are identical but whose prices discriminate between markets and or clients
should be assumed to have the same quality.

1.6.2. Duration of the service-provision as a service determining factor

The delivery of services often coincides with their production. Consequently, the
duration of production is of direct importance to the purchaser of services and may
constitute an important price determining factor. For example, in the case of transport
services the preference for faster transportation means that the duration of the production
of the service often impacts on their price.

There are other services where production and consumption do not necessarily
coincide (e.g. accounting services) and where duration might have less importance as a
price-determining characteristic. For these services it is normally sufficient to ensure that
the resulting service is well specified. In general, services where clients are directly
involved in the creation of the service tend to belong more often to those cases where
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addressing duration is important.”’ These are largely consumer services rather than
business services. For most business services, longer or shorter duration of production is
generally indicative of lower or higher productivity™ but is not relevant for the quality of
the service product, and there is no need to take it into account as long as duration is not
explicitly referred in the service specification.

Addressing the question of duration is particularly relevant when prices used in index
compilation do not refer to a complete service product received by a client but are
expressed in terms of working time, such as charge-out rates where adjustments to reflect
productivity changes will be necessary. These issues are discussed in more detail in
chapter 2.

1.7. Sample frame and weights

1.7.1. Sample frame

SPPIs can be established on the basis of industries, service products or both (see
section 1.2). The required sample frame depends on this choice. The use of industries is
in most cases easier because the information on establishments needed to construct a
frame is organised by industry rather than by product. This issue is further discussed in
chapter 3 of this Guide.

The sample frame represents the universe (or population) from which the sample is
selected. Business registers often provide the source data for the sample frame. Ideally,
the business register will be updated regularly and provide sufficient information for each
unit in respect of the value of output at industry and/or product level and also contact
details.

1.7.2. Weights

Weights determine the impact that a particular price change will have on the overall
index and are key elements in the construction of SPPIs. As price change across service
products is not uniform over time, the relative importance of a product, as well as its price
development, must be considered in index calculation. The same holds true for
establishments and industries. As the market for products and the performance of
establishments evolves over time weights must be updated to reflect these changes.

The calculation of SPPIs usually proceeds in two stages which involve the use of
relevant weighting at each level. In almost all countries the first stage of index
aggregation results in product indices, which are then aggregated further to give both
higher level product indices and/or industry indices:

o At the first stage of elementary aggregation, individual prices are combined and,
where possible, each price should be weighted by the value of production which it
represents. In other words if several establishments (X, Y, Z) produce product A,
the weight given to the price of product A produced by establishment X, Pxa
should correspond to the share of establishment X’s production of A in the
economy. Where more than one price (i, j, k) for product A is collected from a
single establishment, the prices should be weighted using the relative production
values of the establishment for the different transaction specifications i, j, k. Thus,
it is important to have output data at a detailed product level for all establishments
in the SPPI sample;
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e These detailed product level indices are then weighted together to give higher
level product indices using the values of production of the detailed products for
the economy as a whole (macro-weights). Industry indices are obtained by
weighting together the product indices relevant to each industry. Ideally, account
should be taken of secondary products when compiling industry SPPIs, i.e.,
detailed product indices covering both the principal and the secondary activities
(products) should be combined to give industry SPPIs with the same coverage as
the service output which the SPPIs may be used to deflate.

Two approaches can be used to weight individual PPIs to form a higher aggregate,
referred to here as gross and net sector weights. This Guide gives preference to gross
output weights that are simply the total deliveries or sales of each service product in that
sector to all consumers; whether final or intermediate consumption. However,
aggregation of industry or group indices using gross weights will result in some, albeit
implicit, degree of double-counting the effect of input price change.

If the indices are used to analyse how inflationary pressures are transmitted from one
sector to another then net sector weights should be used in the compilation of higher level
aggregates to overcome the ‘double-counting’ problem. Net sector weights are based on
the value of sales to business enterprises outside the industry or group of industries in
question (inter-industry sales only). However, the use of net weights for compiling
aggregate indices for inflation monitoring needs detailed input-output tables; which
implies an extra layer of complexity in the construction of SPPIs.

The need for revisions to weights depends largely on the service industries concerned.
In some industries the contents and structure of service output change rapidly, requiring
frequent updating of weights. These changes can be due to the emergence of new
products as well as change in the pricing systems. In some other industries there is no
strong need to update weights very frequently because, in general, estimated price indices
are not very sensitive to small errors in weights. Different strategies can be followed in
revising weights, for example upper-level weights may be updated more frequently than
lower-level weights. As a general rule, the PP/ Manual recommends that weights should
be updated, at least once every five years to reflect changes in market structure. *'

More information on this topic can be found in chapter 9 of the PPI Manual.
1.8. Treatment of quality change

Assessing the quality of products and adjusting price observations for quality changes
are important tasks that price index compilers encounter each time an existing sampled
product is replaced by a new one. Chapters 7, 8 and 21 of the PP/ Manual deal with
issues related to quality changes.

The PPI Manual (par. 7.75) provides a list of methods that can be used for dealing
with quality changes of products.

The same quality adjustments methods can in principle be used for goods and
services. In practice however, fewer options are available for services. For example, the
hedonic approach is rarely applied, because the quality of services is often made up of
intangible factors that are difficult to identify and to measure in quantity terms. Moreover,
even where quality factors of service products can be identified, it is often hard to find
suitable data to capture gradual changes in the quality of services.
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A particular challenge for the compilation of SPPIs is that business services are often
unique. One might conclude that the quality of services changes over time and/or that
there are differences in the quality of similar services provided by different service
producers but it is not possible to quantify the quality change. In some cases, such as
advertising services, the quality of a service may not be known when the service is
provided but can only be determined with reference to its impact. In these situations,
where the characteristics of services are not observable at the time of service provision, it
may be considered helpful to use information on outcomes in the measurement of the
quality of services. For example in the case of consultation services, consideration might
be given to quality adjusting the services provided with reference to changes in revenues
or growth of output resulting from the service received. For advertising services the
quality of service may be manifested the change in the volume of sales or in the number
of people actually seeing the advertisement.””

In practice however, changes in outcomes can rarely be used for quality adjustment
because outcomes are heavily influenced by factors that are not directly related to the
services received. Moreover, a starting point in the measurement of prices is the
information available to the service provider and client when a contract is signed. In the
case of advertising services, if the number of people actually seeing the advertisement is
unpredictable, it may not appropriate to use the size of audience for adjustment although
the size of audience per se is an important quality factor and should be used as a
classification criterion for advertising services.

Quality adjustment methods that are feasible, particularly for services, are discussed
further in chapter 3 of this Guide.
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10.

11.

12.

Notes

See ILO et al. (2004b).
See PPI Manual, par. 1.10.

The System of National Accounts (SNA) is the internationally agreed standard set of
recommendation on how to compile measures of economic activity in accordance
with established accounting conventions based on economic principles. The System
of National Accounts 2008 (2008 SNA) is the latest version of the international
statistical standard for the national accounts, adopted by the United Nations Statistical
Commission (UNSC) (European Commission, et al. (eds.) (2009)).

See 2008 SNA, par. 15.110-112.
See PPI Manual, chapter 14.

In national accounts based on the supply and use framework, an advantage of using
SPPI data on the use side is that consistency of prices in service balances can be
ensured.

Further information can also be found in chapter 4 of the Balance of Payments and
International Investment Position Manual (BPM6) (IMF (2009)), which is fully in line
with the 2008 SNA.

PPIs measure price change from the perspective of the domestic producers whereas
the CPI measures price change from the Household purchaser's perspective. This
difference of perspective implies a difference in valuation: PPIs are valued at basic
prices reflecting the amount received by the producer exclusive of any taxes on
products and transport and trade margins while CPIs are valued at purchaser’s price
including any charge incurred in order to take delivery at the time and place required
by the purchaser. For further details, see PPI Manual, chapter 2 and Consumer Price
Index Manual: Theory and Practice (CPI Manual), (ILO et al. 2004a), chapter 3.

See PPI Manual, par. 1.178.

More precisely, the 2008 SNA distinguished two valuations for output PPIs, basic
prices and producer prices. The basic price is the amount receivable by the producer
from the purchaser for a unit of a good or service produced as output minus any tax
payable, and plus any subsidy receivable, by the producer as a consequence of its
production or sale. It excludes any transport charges invoiced separately by the
producer. The producer’s price is the amount receivable by the producer from the
purchaser for a unit of a good or service produced as output minus any VAT, or
similar deductible tax, invoiced to the purchaser. It excludes any transport charges
invoiced separately by the producer. Somewhat confusingly, the 2008 SNA and the
PPI Manual have a preference for valuations to be measured on the basis of basic
prices, rather than producer prices, as basic prices better align with the cash that
producers actually receive to compensate them for expenditures on goods and
services used as intermediate inputs, for labour costs and as a return to capital.

Further information can also be found in chapter 4 of the BPM6 Manual, (IMF
(2009)) which is fully in line with the 2008 SNA.

The valuation principle is not fully satisfactory because prices at two different points
of time cannot be held the same. Neither the present 2008 SNA or ESA 2010
explicitly discuss this issue.
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13.
14.

15.
16.
17.

18.
19.

20.

21.
22.
23.

24,
25.

26.

27.
28.

See PPI Manual, par. 10.123-124.

A more detailed description of these two methods can be found in the PPI Manual,
chapter 6.

See PPI Manual, par. 3.49 and 2008 SNA, par. 2.38.
See Eurostat (2013).

See 2008 SNA par. 6.99. Note also that intra-enterprise services should not be mixed
up with production of services for own consumption by an establishment (e.g.
transportation, storage and maintenance services). These are produced by so-called
ancillary units and are not separately identified or recorded either under the output or
the intermediate consumption of the establishment/LKAU or the enterprise to which it
belongs. Services provided by ancillary units are outside the scope of SPPIs.

See 2008 SNA, par. 6.104.

See PPI Manual, par. 3.35. Discussion on the treatment of transfer prices in exports
and imports can be found in chapter 18 of the Export and Import Price Index Manual,
Theory and Practice (XMPI Manual), IMF, 2009.

No problems arise, of course, if the temporary worker is not on the payroll of the
employment agency. Discussion of when a person is interpreted as an employee can
be found in the 2008 SNA par. 7.28-7.37.

See 2008 SNA, par. 2.48.
See PPI Manual, par. 3.58 —3.71.

Further information on the classifications and links between them can be found in the
following websites:

United Nations classification register:
http://unstats.un.org/unsd/class/family/default.asp

Eurostat’s classification server:
http://ec.europa.eu/eurostat/ramon/nomenclatures/index.cfm?TargetUrl=LST NOM&
StrGroupCode=CLASSIFIC&StrLanguageCode=EN

North American industry and product classification system:
http://www.census.gov/epcd/www/naics.html

Australian and New Zealand industry classification:
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/1292.0Main+Features12006%
20(Revision%202.0)?OpenDocument

Discussion can be found in chapter 15 of the 2008 SNA.

The PPI Manual, chapter 8 (section D.3.1.2) discusses evolutionary and revolutionary
products that differ in terms of size of changes in products. Evolutionary products can
be replaced in an index without changing the weight structure whereas revolutionary
products are additions to the index and require changes in weights.

See also discussion on price discrimination in the PPl Manual (par. 6.92-98). The
discussion refers only to goods but its recommendation to investigate reasons for
price differences is equally valid for service products.

See 2008 SNA, chapter 15, section 4 — Causes of price variation.
See ESA 2010, par. 10.14.
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29. Still, not all individual services belong to this category. For example, duration of
many personal services may vary but they can be treated as the same services when
clients are not willing to pay a higher price for a more rapidly delivered service.

30. Productivity is understood here as labour productivity, i.e., a change in the working
time needed to provide the same service product in two periods. A rise in labour
productivity may be a result of increased intensity of service provision during one
hour worked or of increased quantity of capital used per hour worked.

31. See PPI Manual, par. 4.4.

32. Outcomes have been extensively discussed in the connection of developing price and
volume measurement for health and education services. See the 2008 SNA par.
15.120-121.

EUROSTAT-OECD METHODOLOGICAL GUIDE FOR DEVELOPING PRODUCER PRICE INDICES FOR SERVICES © OECD/European Union, (2014)



2. MAIN PRICING METHODS FOR SERVICE PRODUCER PRICE INDICES - 37

Chapter 2. Main pricing methods for Service Producer Price Indices

The primary motivation of this chapter is to help to develop a better understanding of the
variety of pricing methods used. It characterises the various approaches within a broad
conceptual framework that facilitates understanding and international comparability by
providing links between the various pricing mechanisms used by service providers and
the methods used by index compilers to measure price change.’
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The compilation of price indices should be based on clearly specified, representative
products for which prices are tracked over time with due attention to quality change. For
services, this principle is often difficult to follow:

1. Pricing (or charging) arrangements or mechanisms for the sale of services are
often such that it is difficult for the compiler to observe prices for a repeated
service transaction;

2. Identifying quality change can be a significant task, particularly in the context of
services, where the very notion of quality is often problematic. Is a haircut
delivered in one hour better or worse than a haircut that takes two hours for
example?

3. Many service products are unique. In these cases, prices cannot be observed over
multiple periods and so assumptions on quality changes have to be made
(typically, constant quality is assumed) that are mostly based on convention rather
than reflecting “reality”.

In practice therefore, SPPI compilers may have to use a number of pricing methods to
track price changes in service products, with the methods typically depending on the
producing industry or product and on the pricing mechanisms used.

2.1. Pricing mechanisms and methods

Pricing methods refer to the procedures put in place by index compilers to make price
data suitable for use in index compilation. These procedures are carried out prior to
elementary index compilation and are solely concerned with data relating to prices.” The
selection of the appropriate pricing method for a service product or industry is largely
determined by the pricing mechanism employed for that product or industry.

2.1.1. Pricing mechanisms

Pricing mechanisms refer to charging arrangements put in place by economic
operators. In practice service providers use a variety of mechanisms to price their output
but these can be characterised under three broad groups defined as follows:

o An explicit fee/price for the service is charged and payable (excluding those
services charged as a function of time-spent), and referred to, for convenience, as
explicit output charged mechanisms;

e An explicit fee/price for the service is charged and payable as a function of time-
spent, referred to as time-spent mechanisms;

e No explicit fee/price is charged and the payment for the service is not explicitly
identifiable but is instead bundled within the price of another good or service.
Two types of services are typically priced in this way. The first reflects the output
of the retail/wholesale/distribution activities and the second reflects financial
intermediation services indirectly measured (FISIM). This mechanism is for
convenience referred to as margin-pricing.

Price information is available for the majority of services products. However, this
price information may not necessarily meet the fundamental principle underlying price
indices, which is to follow prices of products with comparable quality in consecutive
periods. In other words the fact that price information is observable does not,
unfortunately, mean that measuring price change is a trivial task. Therefore the compiler
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must examine the available price information and determine how it can be used in index
compilation.

2.1.2. Data type in surveys

A key factor in determining the range of appropriate pricing methods is the data
available to the compiler. Therefore before giving an overview of the various pricing
methods widely used in practice by countries, it is instructive to consider the typical price
data available:

1. Real transaction price: the price of a service actually paid in the market, taking
the form of a receipt, bank statement or electronic database. It represents the
actual price paid (inclusive of any discounts, surcharges or rebates) for an
individual transaction that can be observed repeatedly;

2. List price: a price quoted from the producer’s price list, catalogue, Internet site,
etc. It is generally the gross price exclusive of all discounts, surcharges or rebates
that may apply to an actual transaction. A list price is therefore less suitable than
a real transaction price for SPPI compilation. Note that list prices for fixed
amounts of working time are known as standard hourly rates;

3. Revenue’ and amount sold: data on both revenue and amount sold which allows
for calculation of an average price for a large number of transactions. These data
may be used in several pricing methods (unit value, component pricing, model
pricing, and hourly charge-out rates). The revenue corresponds to the value of
output sold or the value of invoiced sales of goods or services supplied to third
parties during the reference period. The amount sold is a measure of the quantity
of homogeneous services;

4. Acquisition and selling prices: data on both acquisition and selling prices where
the difference between the two allows for calculation of a margin price. The
acquisition price is the cost to the seller of purchasing a product or a service from
a supplier excluding any taxes and rebates. The selling price is the cost to the
purchaser excluding any taxes and transport charges;

5. Percentage fees and related value: data on both the value of a good or service,
and a percentage fee from which an actual fee (price) can be calculated. The
percentage fee could in practice be taken from a list, estimated by an expert or
calculated as an average from real transactions. The related value refers to that of
the underlying good (or other product) to which the service relates;

6. Expert estimate: price based on the potentially subjective judgment of the expert
in the responding unit who completes the survey. The estimate can reflect
different types of units, for instance only components of an entire service, or
prices per working time and per product;

7. Input data: Price data for all (or a number of) input components needed to
produce a set amount of service output. The profit margin is always to be
included as an important input component. Input data can be taken from business
enterprise records based on real transactions or be estimated by an expert. Strictly
speaking, the input prices can be taken from a list, estimated by an expert, or
calculated as an average from real transactions. However, an input price is set
apart as it is not an output price.
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2.1.3. Introduction to pricing methods

The following section summarises the main pricing methods used to compile SPPIs
from the different types of price data. The list does not claim to be exhaustive but it does
reflect an exhaustive assessment of commonly used methods:

Direct use of prices of repeated services represents the ideal of using real
transaction prices or, less preferably, list prices, of the same service product in
successive survey periods. Adjustments will be needed to account for any
changes that occur when the observed product is replaced or if its quality
changes. The method is discussed in section 2.2.1;

Contract pricing refers to the use of prices in long term contracts for the
repeated delivery of the same (or a very similar) service. This is a special case of
using real transaction prices. The contract pricing method is discussed in section
2.2.2;

The unit value method constructs a price index based on observed revenue and
quantity data. Note that the unit value method as defined here is limited to cases
where price observations refer directly to service output. The method is discussed
in section 2.2.3;

The percentage fee method calculates the value of the service as the product of
the percentage fee and value of the product to which the fee relates. The method
is discussed in section 2.2.4;

The component pricing method is particularly relevant when only information
on total revenues and number of sales are typically available, but where the
products sold are relatively heterogeneous — invalidating the unit value approach.
The approach specifies a representative product and estimates its price on the
basis of the prices of identifiable components that determine the overall price.
The method is discussed in section 2.2.5;

The model pricing method is typically applied in cases where the service
provided is unique. The approach specifies a standardised product, that is
sufficiently representative of the type of service provided, and respondents are
asked to provide a price quote for this standardised product. The method is
discussed in section 2.2.6;

Time based methods reflect cases where a service is specified in terms of the
time spent providing a particular service and not necessarily in terms of the actual
service provided. See section 2.2.7;

Margin pricing method: Margin prices are defined here as those prices that are
not directly observable but where the value of the service can be measured as the
difference between the observed acquisition and selling prices of a given product.
The method is discussed in section 2.2.8. It is important to differentiate this
method from pricing mechanisms that may be used by typical margin charging
industries. In some cases these industries will specify the price of a service for a
given delivery/provision of a product, which may also be invoiced as a
percentage of the value of the underlying product. In these cases the appropriate
methods are those that relate real transaction prices or percentage fees. There are
however similarities in practice between the percentage fee and margin pricing
methods.
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Box 2.1. shows the pricing methods as defined in this Guide. They are presented
linked to pricing mechanisms and results of pricing methods (namely the price that enters
into index compilation). Therefore three main classes of pricing methods are
distinguished and defined as such:

e Pricing methods which result in a price of final service outputs (left-hand side of
box 2.1.): price-determining factors of services are well-specified; they are fully
defined in terms of all the characteristics that influence their transaction prices.
Price observations refer directly to specified service outputs and result in prices of
final services output;

o Pricing methods which result in time based prices: (central part of box 2.1.): price
observations refer to the time used in the provision of the service rather than on
the service itself. Adjustments to reflect productivity changes may be necessary;

e Pricing methods which result in margin prices (right-hand side of box 2.1.): price
observations that are used in this method refer to the difference in the price that
paid by the service provider for the good or service they transformed and the
price paid by the final consumer.

The resulting prices derived from using each of the methods applied are emphasised
as they are important in monitoring practices and in analysing price and volume
developments across different countries. In particular, price indices based on final service
outputs may need to be interpreted differently from time based price indices. In the first
case, the volume of output is, in principle, correctly measured (albeit depending on how
well price-determining factors are specified) but this is not necessarily the case for time
based methods, particularly where quality changes have occurred in the output, or
productivity changes impact on the input (hours spent). This issue is further discussed in
section 2.2.7.
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2.2. Main pricing methods for SPPI

2.2.1. Direct use of prices of repeated services

The direct use of prices of repeated services represents the ideal and refers to
transaction prices for well-specified, repeated services which can be either simple
services or packages of services. It corresponds to the transaction pricing typically
observed in CPI and PPI compilation. This method captures price movements of real
transactions of the same service products in successive survey periods.

Data type in the survey

The price data used are ideally real transaction prices (inclusive of any discounts,
surcharges or rebates’) extracted from enterprise records or accounts in each survey
period. If real transaction prices are not directly available they can be estimated by the
respondent.

List prices can occasionally be used as proxies for real transaction prices. List prices
are collected from standard price lists established by a business enterprise for the service
products it sells. These prices may either directly match the required service specification
or be as close to it as possible if prices for the exact specification are not available. List
prices should only be used in an SPPI if there are good reasons to believe that they
accurately reflect the evolution of actual transaction prices. This is not the case when
discounts, surcharges or rebates vary over time in response to changing market
conditions.

Use of the direct use of prices of repeated services method

Direct use of prices of repeated services is the preferred and easiest pricing method
because indices can be directly compiled using standard PPI compilation procedures.
Respondents are asked to select a number of service products that are representative of
their total output. The prices of these services are observed over time, as are their
characteristics in order to control for quality changes.

While the pricing of simple services is often straightforward, pricing of service
packages is more difficult when their structure changes or when customers switch their
purchases towards more favourable packages. For example, in the telecommunication
sector a package might consist of fixed amount of phone call minutes (perhaps further
split across network providers), SMS (short message service) messages and data as well
as a fixed fee. New packages which provide differing amounts of phone call minutes,
SMS messages and data are regularly introduced. Older packages may become less
representative over time as customers switch to new ones, thereby leading to survey bias.
However, replacing less representative service packages in an index with more
representative ones may lead the statistician away from the pricing of repeated services to
alternative methods to ensure service products remain representative while pricing is to
constant quality.

The direct use of prices of repeated services is typically used for pricing the following
industries: air transport, warehousing and storage, cargo handling, postal and courier
activities, telecommunication, technical testing and analysis, employment activities, food
& accommodation, other monetary intermediation, security and commodity contracts
brokerage, insurance activities and rental and leasing activities.

As shown in box 2.2., one of the main issues when using direct use of prices of
repeated services is to define and standardise the specification of the service to ensure
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that the specification continues over time. An overly tight specification entails the risk
that the service may not be transacted again.

Box 2.2. Direct use of prices of repeated services: passenger car rental industry

Type of service: passenger car rental for leisure travel
Location n°: 6437500

Establishment number and street: 64375 BLS parkway, Cincinnati, Ohio 45260. Corporate-
owned establishment. Airport site. Standard rate plan.

Duration of car rental period: one day

Class : standard

Age of rental vehicle: 12-24 months

Model/name of rental vehicle: Pontiac grand am
Passenger count of rental vehicle: five passengers
Daily rate

One-way rental (pick-up and drop-off points are at different locations), pick-up point: 64375
BLS parkway, Cincinnati, Ohio 45260. Drop-off point: 80631 Dol place, Cincinnati, Ohio
453009.

Unlimited mileage (no extra charge)
No fuel charge (for rental car with full tank of gas; returned with full tank).
Advance reservation.

The service is transacted every survey period. The price is the total daily rental.

Special case: the use of data collected for the Consumer Price Index (CPI)

The use of price data collected for the CPI can be considered as a special case of
direct use of prices of repeated services. This situation arises particularly for service
industries where the vast share of output from the sector goes to final demand. In other
words, when services that are predominantly but not exclusively destined for household
consumption such as passenger transportation, food & accommodation or finance &
insurance, the use of CPI data may prove to be an attractive option. The use of CPI data
can, in particular, help to remove or minimise the requirement for data collection.

CPI data can be used either exclusively (only CPI data are used as proxies for the
SPPI) or in tandem with other producer price data not covered by the CPL especially
those relating to business users (collected by a dedicated SPPI survey). However, when
using CPI data due attention should be paid to the two following issues:

1. CPI data that is used in the compilation of SPPIs must be adjusted such from
valuation at purchasers’ prices to basic prices by deducting any taxes including
VAT and trade margins.’ Basic prices are better aligned to the remuneration that
producers actually receive to compensate them for expenditures on goods and
services used as intermediate inputs, for labour costs and as a return to capital;’

2. When CPI data are used as a full proxy for the SPPI, special attention needs to be
given to the potential for prices charged to businesses to display different trends
to those charged to household consumers. The assumption that prices for business
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users and households move in a similar trend, with a similar composition of
consumption, should be tested.

3. CPIs are typically used as proxies in the compilation of BtoAll indices, such as
postal and couriers activities, telecommunication, technical testing and analysis
(of passenger vehicles) and food and accommodation services.

2.2.2. Contract pricing method

In the contract pricing method, the object of measurement is a single real transaction
of service based on a contract for which prices are agreed for more than one period when
the contract is signed or renewed.

Data type in the survey

Prices for the repeated delivery of the same or a very similar service in many survey
periods, set out in long-term contracts are used in the contract pricing method. The
method uses real transaction prices of a special kind in so far as:

e Prices in a contract are agreed for more than one period when the contract is
signed or renewed;

e Prices may be the same for that period or change according to an agreed pattern.

While surveyed price data are commonly based on a “contract”, this does not
necessarily result in the use of the contract pricing method. In order for contract pricing to
be employed the contract must cover more than one survey period, services provided in
each period must be the same and prices must be agreed at the same time for more than
one period.

Use of the contract pricing method
The contract pricing method works as follows:

e Specific contracts are selected during the respondent initialisation phase (see
chapter 3, section 3.4.). The product description identifies the client explicitly.
The nature and quantity of the service to which the price refers is also stated
clearly, e.g. the total weekly or monthly service (coinciding with payment), or the
price per unit of service delivery, for example one transportation trip, one days’
cleaning or an hour of security provided;

e The price of this product is included in every compilation period although
respondents in some industries have stated that prices change so rarely that the
survey frequency should be lower than the periodicity of SPPI calculation. Where
a contract fixes the period for which a constant quality service is provided for a
specified price, this price can be used in index compilation for the duration of the
contract;

e If there is any change in the actual service, a quality correction has to be made for
which standard methods can be applied. For example, an office cleaning contract
changes from 5 to 3 cleanings per week or the weight of the load of a road
haulage trip increases from 10 to 14 tonnes.

Box 2.3. shows an example of contract pricing methods for freight transport by road.
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Box 2.3. Contract pricing: Freight transport by road

Respondents provide price information on relevant routes and freight types (by customer)
that they have selected themselves. Prices reported by the respondent are real transaction prices.

Prices are set in advance for several survey periods. They are updated about once a year.
Fuel surcharges can be added within the contract period if agreed in the contract.

Weights are not available for each service transaction but at the level of type of service
activity — consequently an un-weighted geometric mean formulation is used to calculate
elementary price indices.

Service Unit Price Price change Weight
t-1 t
Temperature controlled transports 0.25
Customer A: Transport of meat, from A to B €/10 25 26 1.040
boxes
Customer B: Transport of fish, from C to D €10 25 27 1.080
boxes
Geometric mean 1.060
Tank transports (fertilizers, gas etc.) 0.25
Customer A: Sludge, from A to B, €/ton €/ ton 18.25 18.15 0.995
Customer B: Acid, from C to D, €/ton €/ ton 14.15 14.62 1.033
Geometric mean 1.014
Paper and wood industry transports (paper, cartons, pulp etc.) 0.5
Customer C: Pulp, from Ato B €/ ton 6.70 6.9 1.030
Customer D: Timber, from C to D €/ ton 8.72 8.94 1.025
Geometric mean 1.028
Weighted price change from t-1 to t 1.0325

Contract pricing is usually relatively easy to apply where payments are made on an
accrual basis - that for each individual contract the prices are fully in line with
corresponding service output.

However, it is important to note that the contract pricing method can be employed
only under certain conditions. Firstly, if contract pricing is based on a real transaction as
in the case of direct use of prices of repeated services, there is a fundamental difference
between these two methods. Contract pricing is based on a single transaction, whereas the
direct use of prices of repeated services is based on multiple transactions, possibly for
different clients. A contract and its price are thus usually unique for a particular client.
However, as they are repeated over many survey periods the “unique product problem”
does not apply here.

Secondly, the producer-client contract must cover the repeated delivery of a service
over a period of time, whether predefined (for example one year) or open ended. This
pricing method requires therefore that the contract lasts over a sufficiently long period (at
least a number of survey periods), and that service delivery is repeated at least once in
each survey period (remembering that survey periodicity and compilation periodicity do
not need to be the same). However, the price specified in the contract need not be
constant but may change without an accompanying change to the output specified in the
contract. Prices can change via different mechanisms, for instance by yearly
renegotiation, by escalation with another index such as the CPL or by a clause that states
that the producer is allowed to pass on certain cost changes (for example a fuel
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surcharge). Payments are typically periodic, e.g. every week or month the same amount is
paid.

The method should be used with caution because individual contract prices agreed in
a previous period for future periods may not be representative of current price
development in the industry. Therefore, a crucial concern when applying the contract
pricing method is how well the resulting price index reflects price development in the
industry concerned. In those service industries where contract pricing is the prevailing
pricing mechanism, two issues should be considered to ensure representativeness:

1. Contracts included in the sample should preferably reflect different volumes of
service deliveries because price developments may vary with the size of the
customer;

2. A relatively large sample is required. Otherwise the resulting index may become
too sensitive to the spread of contract periods in the sample. In other words, due
attention should be paid to the temporal representativeness of the sample to
capture the evolution of the market situation. It is possible that the spread of
contract periods is highly seasonal, e.g. contracts are usually signed at the
beginning of the year.

If there is no significant seasonal pattern in the spread of contract periods over the
year and services provided by the industry are relatively homogeneous, the contract
pricing method and a representative sample of contracts might result in an index that is
broadly representative of the whole industry. On the other hand, if there is a strong
seasonal pattern, it may be necessary to also collect prices that are based on alternative
pricing mechanisms. The more prevalent other pricing mechanisms are in an industry the
more important it is to enlarge the sample. This would naturally imply the use of multiple
pricing methods across different respondents for the industry concerned.

Note finally, that “new sales biases” may occur when contract pricing is used. This
problem arises where a new contract is won at a significantly discounted price. Once
custom is secured, prices revert to regular market levels. The resulting SPPI may show an
excessive price increase as the status of a customer moves from “new” to “regular”. A
practical solution to this problem is to avoid the inclusion of prices that are clearly
discounted to win new business.

In summary, the contract pricing can only be applied if: i) the chosen unit of service’
is repeatedly provided under a single contract over many survey periods and at least once
per survey period and, i) the surveyed prices reflect the same service each survey period.
If these conditions are not met, the contract pricing method cannot be used:

o Long lasting contracts for unique services, like a three year engineering project,
cannot be surveyed using the contract pricing method, because different services
(or phases of a large service agreement) are produced in each survey period. For
such services, model pricing or a time based method are the main options.
Similarly, framework agreements under which different amounts of service or
different services are delivered in each period are not suitable for contract pricing;

e Contract pricing is not recommended in cases where the same services are
delivered in each period but payments are made less frequently (for example a
large up-front payment). There is no way, other than by estimation, to allocate
these payments over the contract period to determine prices for each sub-period
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and to apply the accrual principle. It is recommended to apply other pricing
methods, such as model pricing, in these cases.

The contract pricing method is typically used for pricing the following industries:
freight transport by road, postal and courier activities, technical testing and analysis,
cleaning activities, waste management and software publishing.

2.2.3. Unit value method

The unit value method is based on repeated real transaction of final service output for
which prices are derived using respondent data that are not output prices. Service output
is subdivided into homogeneous sub-sets for which value and quantity data are available.
Prices are then estimated by dividing the value of service outputs by the corresponding
output quantities.

The unit value method as defined here is limited to those cases where estimated prices
refer directly to final service output. Cases where unit values are employed in the
estimation of hourly rates are included in the section on pricing methods based on
working time (section 2.2.7). In addition, in the case of the component pricing method a
sub-component might be based on unit-value. This situation is covered in the section on
component pricing (section 2.2.5).

Data type in the survey

Under the unit value method, the price of a service is derived by dividing revenues
from sales by volumes of services provided in respect of a large number of transactions.
As shown in the telecommunications example presented in box 2.4., the ‘local calling
price’ is the total revenue from local phone calls divided by the total volume (minutes) of
local phone calls.

Box 2.4. Unit value: Telecommunications (Example 1)
U.K. Business Telecommunication: Local calls
Revenues (Em) Volumes (o Unit Values Index Value
min.ites) (£ per minute)
Year t
Q1 300 14,000 0.02143 100.0
Q2 1280 13,500 0.02074 96.8
Q3 1260 13,000 0.02000 93.3
Q4 240 12,500 0.01920 89.6
Year t+1
Q1 220 12,000 0.01833 85.6
Q2 200 11,500 0.01739 81.2
Q3 180 11,000 0.01636 76.4
Q4 160 10,500 0.01524 71.1

The unit value method may be appropriate in cases where consistent value and
quantity data are available for sufficiently homogeneous services. However, in practice
the homogeneity requirement is difficult to fully meet. Even a very detailed sub-division
of output does not always ensure that services are homogeneous. Although the quality of
specific services might be homogeneous, measures of revenues and quantities may
include contracts of different sizes (which is an important price determining factor),
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undermining the feasibility of the method. Detailed sub-division of services is of the
utmost importance to ensure that the impact of this problem is minimised.

There are cases, such as postal and courier services, where unit values can often be
considered appropriate.® The unit value method may also prove to be the best pricing
method for certain complex services (for example telecommunications and flight
transportation services). Rapid technological development and frequent changes to
invoicing systems may make the implementation of other alternatives so difficult and
costly ghat a judicious use of the unit value method offers a feasible and cost-effective
option.

Note however, that a problem sometimes encountered with unit value indices is that
the required data are not available in time for inclusion in current quarter estimation. This
means that unit value indices are often lagged by one quarter (or month) or alternatively,
indices are published preliminarily and revised when final data become available.

The unit value method is typically used for pricing the following industries: air
transport (see box 2.5.), postal and courier activities, telecommunications, advertising,
accommodation, waste management, publishing of books, periodicals and other
publishing activities, software publishing.

Box 2.5. Unit value: Air freight transport (Example 2)

Freight rates (€/kg) are a commonly employed pricing mechanism in Air freight
transportation. Rates may differ from contract to contract, between customers or according to
different levels of services or goods. However, as both rates and services provided can be quite
homogenous a unit value approach can be used.

Total revenue and volume data is available. For their member airlines, IATA international —
the International Air Transport Association — runs an accounting system for Air Waybills. It
collects information on turnover, transported volume (weight in kg), destination and carrier.
With this information, unit values can be calculated for every destination and airline that
subscribes to the system (and all large international airlines do). FSO Germany receives
quarterly reports from IATA containing turnover and transported volume by airline and
destination, and calculates unit values out of it. For example:

Destination X
Airline A
T T+
Turnover (€) 150 181
Volume (kg) 25 29
Freight Rate (€/kg) 6.00 6.24
Index value 100 104

The freight rates for airline A by destination X is calculated dividing turnover by transported
volume. It contains multiple, variable transactions. The change in price is calculated by
comparing the calculated freight rates: in this example, the price has risen by 4%.

2.2.4. Percentage fee method

The percentage fee method is used to measure the price development of real
transactions of services that are tied to transactions of products such as goods, contracts
or assets.

Data type in the survey
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In this method, the percentage fee and related value of the product transacted are used
to estimate the price of the final service output by multiplying the percentage and the
value of the good.

The percentage fee and the value of the product value may be collected from different
sources. The percentage fee can be taken from a list, estimated by an expert or calculated
as an average. Often, the price (actual or index) of the good is already available to the
compiler, for example in the case of a price index for leasing of office equipment rented
(box 2.6.) or real estate activities (see box 2.7). In other cases both the percentage fee and
product value are supplied by the respondent.

Box 2.6. Percentage fee: Leasing of office equipment (Example 1)

In the example, prices are calculated by using percentage fees and price indices. For each
survey period (t-1, t, t+1 ...), the compiler collects data on percentage fees and combines them
with price indices for the products concerned.

Service price = 1+percentage fee (%) x price index of the product.

Price index of
Percentage fee (%) persopal compyter/ Prices
Service Period copying machines
(@) (year t0 = 100) (1+a) x (b)
(b)
Monthly fee for t1 3.0 86.5 89.095
leasing a personal
computer valued at T 3.1 83 85.573
250,000 yen for 3
year contract Percentage change | +3.3% -4.0% -3.9%
Monthly fee for 1 26 95.0 97.47
leasing a copying
machine valued at T 2.7 94.0 96.538
1,000,000 yen for 5
year contract Percentage change | +3.8% -1.1% -1.0%

Use of percentage fee method

Typically, the percentage fee method is used in the real estate agencies sector where
the pricing mechanism is based on real estate prices and commission rates (see box 2.7.).
Other examples of services for which the method is used include the placement of
advertisements, architectural services, and rental and leasing services. For this method to
be employed the product to which the service is tied should be a product group rather
than a strictly specified product. The latter case, where the fee for the same product for
consecutive periods is targeted directly (by measurement of the difference between the
acquisition and selling prices of product), is categorised as the margin pricing method.
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Box 2.7. Percentage fee: Real estate activities (Example 2)

Specification of the service:

Residential property sale/purchase. Agents and brokers services provided: listing agent. Full
service. Single family cooperative apartment. Address of property: 804 River RD #4f, Nowhere,
NY. Other property identification: mls #2205775. Number of bedrooms: 2. number of
bathrooms: 1. property value: $176,000. Commission rate: 2.00%.

The exact house has not been transacted every survey period. The property value and
commission rates are updated using actual data from recent sales of comparable properties.

Period Property value Commission Price Index value
T-1 $182,000 2% $3640 100
T $176,000 2% $3520 96.7

The price, based on real transactions, is estimated using commission rate and product price.

In the percentage fee method, the price change is split into two parts, the change of
the percentage fee and the change of the product price. Thus, the price of the service can
be estimated by updating the price in the previous period via the following formula:

1+m, P;
X
1+mey Py

Pst — Rs‘t_l X

Where: P!, is the price of the final service output in period t;
P;, is the value of a group of contracts, assets or products in period t;
my, is the percentage fee in period t that applies to the value.

Capturing price development by applying the above formula is less data demanding
than when fees for well-specified products are targeted directly because only the price
index for the product group and percentage fee are required. However, the underlying
product group should be sufficiently homogeneous over time to provide a valid price
estimate.

A special application of the percentage fee method is employed where the pricing
mechanism is based on a scale with varying percentages that depend on the value of the
underlying product. Typically, the percentage fee decreases according to a schedule as the
value of the product ‘increases.'” In this case, only products in the same fee schedule
category can be taken as homogeneous. However, the same product (although not directly
observable) might, as a result of more general price inflation, move to a different fee
schedule category where a different commission is applied. This scenario should be
accounted for in index compilation.

It should also be noted that as a consequence of the assumption that the price of the
service is related to the price of the underlying asset or product, any change to the size or
quantity of products will be directly reflected as changes in the volume of services.

2.2.5. Component pricing method

The component pricing method individually measures the price movements of all or
some output components of the final service output. In other words, the service is divided
into a number of key output components of which one or more are then priced separately.
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Data type in the survey

For each output component actual respondent data are used. No subjective estimation
should be used. Component pricing is fully based on real transaction prices of output
components that have been combined to form or estimate a price of the final service
output.

The main restriction on this method is that time based prices (such as the price of one
hour of work) are not used for determining the price of components. Otherwise the
pricing method belongs to time based pricing (see section 2.2.7.). This is due to the fact
that often in the production of services, labour accounts for a high proportion of inputs.
The importance of this principle is particularly apparent in cases where time based pricing
is applied for sub-services that are subject to strong technological development. For
example, the adoption of more advanced technology may lead to increased hourly rates
but also to a reduction in the required working time. Consequently “real” prices and
volumes of services may remain stable. A fixed weight structure, even when updated
frequently, does not capture these changes and a biased sub-component price may end up
contributing to the final price."' On the other hand, assessing required working time rather
than keeping it fixed would mean that the method falls into the category of model pricing
where (at least some) subjective estimation is made.

The pricing method used in the reporting of each separate output component (e.g. real
transaction prices, unit value, etc.) should not be considered when determining the overall
pricing method used for the “total” price.

Use of the component pricing method

An advantage of component pricing is its flexibility of use. Care should be taken to
ensure its representativeness over time and therefore sub-components and weight
structures should be updated frequently.

In practice, the price for each individual output sub-component is provided by the
respondent and the compiler then combines this information to compute a price index for
the composite service. There are different ways of combining or aggregating across the
elements for which prices have been collected. Methods include:

o The use of existing bills or contracts to draw up a user profile. For example, a
typical bill for a telecommunications client applies different rates for local phone
calls, national calls, etc., and the total volume of communication is distributed
between these elements (see box 2.8.). Representative distributions of
communication volumes constitute user profiles. These user profiles can provide
the necessary weighting schemata to construct a composite index of
communication services. Sometimes not all elements of composite prices can be
covered. Where this is the case, it has to be assumed that the price of the missing
element moves approximately in line with the average of the other elements.
Omissions may also be acceptable if the user profile shows a very small weight
for the missing element;

e The use of output or consumption weights. Composite prices can be constructed
by collating prices of components using a weighting schemata provided by the
respondent. This kind of pricing can be considered for use in transportation
services, for example.

A total price derived during the application of the component pricing method will not
necessarily correspond to the price of any transacted service because quantities of sub-

EUROSTAT-OECD METHODOLOGICAL GUIDE FOR DEVELOPING PRODUCER PRICE INDICES FOR SERVICES © OECD/European Union, (2014)



2. MAIN PRICING METHODS FOR SERVICE PRODUCER PRICE INDICES - 53

services in the component price may differ from actually transacted services.
Furthermore, some sub-services may not be covered even though it is desirable that the
coverage of sub-services is as exhaustive as possible.

The component pricing method is not widely used except in telecommunication
services (see box 2.8.).

Box 2.8. Component pricing: Telecommunications

Pricing of local telephone services:

(a): Average number per access line (weight) in the base period is obtained by dividing the
total number of units for each type of charge by the total number of access lines.

(b): Average revenue per unit in period t is obtained by dividing revenues for each type of
charge by the total quantity used of each charge.

(a) x (b): Weighted revenue in period t is calculated by multiplying average number per
access line by average revenue per unit.

D numper per Average revenue per unit Weighted revenue
Type of charge access line
(a) (b) (@) x (b)
Access line 1 26.7530 26.7530
Usage charges based on time:
Peak minutes 162 0.2589 41.9418
Off-peak minutes 133 0.0824 10.9592
Roaming minutes 10 0.9722 9.7220
Usage charges other than time:
Landline, per call 2 0.1500 0.3000
Other charges, daily rate 1 1.5000 1.5000
Features/Options and feature packages:
Custom calling package 0.65 3.4600 2.2490
Call waiting 0.20 4.8500 0.9700
Call forwarding 0.10 5.1500 0.5150
3-way conference 0.05 5.7500 0.2875
No answer transfer 0.10 4.2500 0.4250
Voice messaging 0.20 4.8000 0.9600
Total (Price in period t) 96.5825

The price, based on real transaction of sub-components, is the sum of weighted revenues.
The method used is not unit value: unit values are used for the components but it is not unit
value pricing method because the various unit values are combined.

2.2.6. Model pricing method
General features of the model pricing method

The model pricing method is the most appropriate approach for use in industries
where service outputs are predominantly unique. As the compiler requires in each period
a price for a standard service with constant specifications, the method allows for
estimation of the price for a standardised final service product, a model transaction which
is not transacted in the comparison period. '

The model transaction represents a service product that is non-observable (virtual) at
the time of data collection. Two types of model transaction can be considered as follows:
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1. A model can be a service that has never been observed as such, a fictitious single
service that can be set as the re-priceable service product for a group of
respondents;

2. Alternatively, a model can be a service that has been directly observed in the past,
but not during the current pricing period. In other words, the specifications of a
real service provided can be developed as the ‘model’ to price. For example, an
engineering services producer is asked to select a representative contract which it
has signed in the past and for each period to quote the required price to undertake
that project in the survey period. When selecting a real transaction for use as a
model, a recent service transaction is generally selected. A recent transaction may
more accurately represent the current activity of a service producer and the price
may be updated more easily.

It is important that although model prices are not based on observed market
transactions, estimates should capture prices prevailing in the survey period. It is clear
that this is the case for small contracts where respondents have recorded data that can be
directly used in the estimation of model prices. However, the same principle applies also
when a contract covers several periods, that is, estimates for all parts of a project should
be made based on conditions and prices prevailing in the survey period. Deviating from
this rule would mean that the accrual principle is not followed and this could imply biased
measures of service volumes when SPPI are used for deflation.

Noteworthy in the case of contracts that last several periods is the fact that model
prices differ from prices of actual tenders where future changes in inflation, taxation etc.
might be taken into account. They are artificial in the sense that project costs and mark-
ups represent only the market situation in the current survey period although various
stages of a long-term project become actual (or current) at different points in time. On the
other hand, relying only on present price levels is also an advantage from a practical point
of view because there are fewer uncertainties in the estimation of prices and base data
used in the estimation may be directly available.

Estimating model prices

Appropriate models for different service industries will have different requirements. It
is essential that the model is specified in sufficient detail; so that the respondent reports
prices for a constant quality model and that no variation from the model occurs over time
without notification to the compiler.

The estimation of a real transaction price is fully based on expert estimation which
may be subjective. The expert might consider real transaction prices, revenue and amount
sold, list prices and any input data for calculating this price. The resulting total price for
the service is therefore a fictitious expert estimate. The pricing method used to form the
resulting total price should not be a consideration when determining the overall pricing
method.

A central task for the expert is to estimate the working time required to produce a
service. An estimation based on the current market situation is needed, for instance by
keeping recent tenders in mind. Indeed, pricing factors such as hours worked should be
updated in model prices when there is a change in the number of hours required to
provide the service. The re-evaluation of the required working time is essential in order to
capture changes in the efficiency of service provision. If the working time is not
evaluated but assumed unchanged, the method is not categorised as model pricing but as
pricing based on working time. In other words, as prices of the same services (although
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virtual ones) are followed over time, changes in productivity must be taken into account.
In practice, the difference between the methods may not be very significant if respondents
cannot accurately describe how much more or less time a service provision requires
compared to the previous period.

When estimating the price of the model, the expert should pay particular attention to
the following factors: labour costs (staff by skill or experience and numbers of hours);
overheads; and gross profit margin (the representative margin that would apply in the
current competitive climate). For each pricing period, the respondent will need to "re-
cost" each component. Special attention is needed to ensure that the model describes an
output with an associated price and not a list of input components and prices.

As noted above, it is particularly important that labour input is adequately re-
estimated to reflect changes in productivity. The respondent must therefore detail any
change in the number of hours needed for the production of the model described in output
terms (for example 1,000 engineer hours were previously required, now only 930
engineer hours are needed). If this detail is not provided, the model pricing method has
the same ‘productivity problem’ as time based methods. Models might also have to be
modified from time to time to ensure that they remain representative of the type of
outputs of, and production methods used by, the service producer.

The reported profit margin should reflect actual business conditions in the pricing
period, and this component is therefore expected to fluctuate with market conditions (for
example it will be higher in periods of market growth and lower, perhaps even negative,
in periods of recession).

Use of model pricing

Models might be hypothetical and/or based on real transactions from previous
periods. Perhaps the most convenient way to implement the method is to rely in so far as
possible on actual data from more recent periods. A model could be, for example, based
on a contract that was made in a recent period. Use of recent data has a number of
advantages, for example:

Changes in market conditions will be better accounted for;

Constant quality of service products will most likely be better ensured;
Representativeness of service products and prices will be better ensured;

It is easier for respondents to estimate prices. Fresh data will be available to make
appropriate adjustments in those cases when some features or characteristics of
the service change.

On the whole, compared to a hypothetical or old model, model pricing from the
recent period should give better quality results. This may be the case particularly if
respondents have not undertaken any work in the recent past and are not tendering for any
such work related to the hypothetical model. The type of data that is available for use in
developing the base period model might differ depending on the service and service
provider. Typically, they include data on charge-out rates applied in service projects and
various data on costs. A combination of detailed respondent data from a recent period and
similar data in the survey period provides the best possible framework to capture price
development.

When using model pricing, the starting point is to select a specific service and
adequately specify the details of that service. The respondent is asked to price the same
service in t-1 and t rather than assuming from the outset that the required working hours
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by staff category alone provides a sufficient transaction specification, as is the case in the
hourly rate method (see section 2.2.7.). That means that although price changes mostly
stem from changes in hourly rates, overhead and profit, some changes might also
originate from changes in the number of working hours and other features.

Specifically, if a different number of hours or a different mix of personnel and their
hours are required to provide the exact same service or contract in the survey period, then
those factors have to be updated and the resulting changes shown as price changes. Note
however that if the resulting price changes are large, then the respondent should be
contacted and asked to explain why and to ensure that no changes have been made to the
specified service.

Changes to a model might also result from changes in technology or to regulation
such that the exact same output is provided with a change in the amount of inputs. In such
cases, recording the difference as a price change is fully justified. On the other hand, if it
can be concluded that the change in inputs really does result in a change in the output (or
the service being provided), then a quality adjustment is required. The information can be
used in updating the service description but the price must be adjusted.

Because the respondent is being asked to price the same service in period t-1 and t,
the unit of measurement is actually a price movement. This differs from the normal
situation where a respondent is asked to provide only a price for each sampled service
product for the current period of reference. Therefore, in using this method, the reported
price movements collected each period for the model should be linked together to
measure the evolution of price.

Note finally that a problem with model pricing is that it can be difficult to ensure that
the models employed remain representative. Also, the workload imposed on the
respondent is relatively large even in cases when models are based on recently provided
service products. This implies a risk that the respondent will not commit sufficient effort
to ensuring accurate returns and may instead report model prices that remain unchanged
for several periods. Therefore, it is important to engage with respondents to ensure that
the prices reflect adequately the evolution of the market situation.

The model pricing method is typically employed for the following industries: freight
transport by road, air transport, postal and courier activities, legal activities, accounting,
bookkeeping and auditing activities, tax consultancy, management consultancy activities,
architectural and engineering activities and related technical consultancy (see box 2.9.),
technical testing and analysis, advertising, market research and public opinion polling,
software publishing, insurance activities, health service industries and financial service
activities (combined with percentage fee).
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Box 2.9. Model pricing: Engineering services

Specification of the service: Building related engineering services. Contract identifier:
Project BLS-PPI. Billing invoice number: 123. CLIENT #456. Multi-use building. Non-fixed
(variable-hourly fee). Qualifications based selection. Monthly billing. Review soils @
excavation base; test engineered fill, backfill, observe concrete reinforcement & masonry
construction for compliance; provide proof roll of parking areas; sample & test fresh concrete &
compressive strength; masonry grout & prism testing.

Charge Category Hours Rate Hours x Rate

Compaction testing 1 $40.00 $40.00

Special inspections, concrete 15 $50.00 $750.00

Concrete testing 25 $40.00 $1,000.00

Sample pick-up 6 $40.00 $240.00

Special inspections, masonry 8 $50.00 $400.00

Project mgmt. — Senior project engineer 2 $80.00 $160.00

Total fee $2,590.00

Every survey period the respondent estimates the number of hours and rates for each charge
category required to provide the fixed service described in the specification. The estimated price
is not a price based on working time since the number of hours is not fixed; rather the service
being provided is fixed.

2.2.7. Pricing methods based on working time
General features of pricing methods based on time worked

Pricing based on working time differs from other pricing methods in that the price of
the service finally provided is not identified but that the price of the time spent in the
provision of the service is used instead. Services are assumed to correspond directly or
predominantly to different types of chargeable hours worked for a client. The validity of
the method depends on how realistic this assumption is; that is the extent to which the
quantity and quality of chargeable hours worked remains constant over consecutive
periods.

Measurements of prices based on hourly (or charge out) rates represent pricing
mechanisms rather than the actual prices of real services. The price of a real service is
made up of all payments to the service provider and it is this total price rather than the
hourly rate that should, in ideal circumstances, be observed. The degree of
appropriateness of time based pricing methods for direct use in SPPI compilation depends
largely on the services concerned.

Characteristics of the methods based on prices of working time become apparent
when a time based index is used in the deflation of National Accounts. If a price index is
assumed to equal the development of hourly rates, the measure of volume corresponds to
the time devoted to the service provision (number of worked hours) rather than the
volume of services provided. No change in productivity is reflected in these measures
except those stemming from changes in the staff structure — productivity development is
slightly positive if the share of higher-paid staff goes up and is negative in the reverse
case. Productivity change is not picked up within each staff grade.

The assumption of unchanged productivity in each staff grade is particularly strong in
a situation where the staffing structure is subject to change. Changes in the staffing
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structure often mean that the content (and value) of work changes within grades. For
example, with the help of new technology some tasks previously carried out exclusively
by professionals may now be delivered by support staff. As a result the volume and
quality of the work of support staff and perhaps professional staff change — undermining
the assumptions underlying the method. An adjustment procedure is needed because of a
quality change to the unit priced, the chargeable hour. It depends on each actual situation
and data availability as to how adjustments are made in practice. However, this does not
solve the productivity problem which would require that “real” service output should be
identified.

The acquisition of, or improvements to, office machinery, software and other
equipment are expected to improve real service output and productivity. The time worked
to produce services may shorten and the quality of services might change. Thus, SPPIs
based solely on time worked for clients, tend to be positively biased, particularly in those
service industries greater amounts of equipment are used in production.

Nevertheless, hourly rates represent observable pricing mechanisms and are a natural
starting point for the compilation of certain SPPIs." For some services it may be difficult
to identify more suitable options than hourly rates. In such cases the resulting SPPI may
be accurate in the short term but in the longer term it might be subject to an increasing
risk of bias, depending on the type of service. There are very few market services where
productivity improvements are not expected over the longer term.

The pricing methods based on worked time are in principle straightforward. Several
time based methods can be distinguished and these are briefly discussed in the following
sub-sections. They can be broadly classified into two main categories:

1. Methods where the resulting price is fully based on working time required to
provide a service;

2. Methods that use a significant element of time based measure as part of the
estimation are referred to as predominantly based on prices of working time.

Special attention needs to be paid to the sensitivity of the methods to changes in the
scope of billable working hours."* For example, if support staff is ceased to be charged
separately and charge-out rates of professionals increase to account for this, then the
resulting price index would increase and in theory the estimate of volume change for the
industry would decrease after deflation even though the actual service output is
unchanged. Put differently, savings gained by a more efficient use of staff are not
reflected in prices but the index becomes upwards biased. A similar example occurs
where charge-out rates for professionals increase due to the application of new
technology, which allows them to complete tasks quicker thus reducing their billable
hours whilst providing the same service to clients.

Thus, when using time based methods, the compiler should be vigilant to potential
changes in the coverage of billable hours and, provided that the method is considered
applicable in the situation, should adjust for them as appropriate (by excluding changes in
charge-out rates which do not result from pure price change).

Compilers could, for example, inquire if a change in hourly rates between the current
and previous period has been influenced by factors such as changing technology,
administrative reorganisation or changes to billing structures. Resulting adjustments
might eliminate some volatility in the index. However in order to make a comprehensive
adjustment, the relevant service products have to be explicitly or implicitly identified, in
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which case the method would fall into the category of model pricing rather than
belonging to time based pricing.

Where business enterprises increasingly outsource their activities the use of hourly
rates may not be appropriate. The service purchaser may receive the same service as
before but pay a higher hourly rate applied to a reduced number of billable hours. In such
cases a deflator based on hourly rates will result in a reduced estimate of the volume of
services produced. There is no obvious adjustment procedure for this situation.

2.2.7.1. Resulting price fully based on time worked in the provision of service

The target measure is the price of chargeable working time. In this pricing method the
monetary amount charged to a buyer of a service, for a standard amount (e.g. one hour) of
work by an employee of the producer contributing to the provision of that service is
utilised. However, the method has four variants depending on the availability of price
data.

2.2.7.2. Hourly charge-out rate

The hourly charge-out rate method represents the simplest case where transaction
prices are available by labour categories. However, depending on the type or price data in
the survey two variants exist in practice.

First, the resulting price could be estimated as a weighted average of hourly rates. In
this case, respondents provide average hourly rates charged, subdivided by type of labour.
This data could be taken directly from on-going projects or — more subjectively — they
could reflect the respondent’s estimate of the general market situation. The overall price
change is a weighted average of changes of charged hourly rates in different labour
categories:

_ Mihirf _ Mihiri
= ot T o
Yiht Lih

Where: P; is the price in period ¢;

P

1}, is average hourly charge-out rates in staff class i in period f;
L is the number of hours worked in staff category i in period ¢.

Box 2.10. shows an example of hourly charge-out rate in engineering activities.
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Box 2.10. Pricing based on working time / Hourly charge-out rate: Engineering
activities

Respondents report of the average hourly rates of different types of personnel (total rate /
total hours worked during the reference period).

Service Unit Price Price Weight
t-1 | t change
Machine and process designing 0.25
Senior Consultant, Person A €/hour 54.5 55.21 1.013
Senior Consultant, Person B €/hour 54.5 53.52 0.982
Consultant, Person A €/hour 454 45.24 0.996
Consultant, Person B €/hour 43.2 421 0.975
Junior Designer, Person A €/hour 43.8 425 0.970
Geometric mean 0.987
Electrical wiring designing 0.75
Designer, Person C €litem 59 59.2 1.003
Junior Designer, Person A 54.2 55.2 1.018
Junior Designer, Person B €litem 53 56 1.057
Geometric mean 1.026
Weighted change from t-1 to t 1.016

The same method is applied for business and management consultancy activities.
Respondents usually report hourly-rates (Rate / hours worked) directly from their accounting
systems.

A second kind of charge-out rate method uses average hourly rates for staff classes
directly in the compilation of an SPPI. The price is derived by dividing revenues for
service by number of hours worked.

Pt = M
ht t+1
Where: P}, is the price in period t;
R, is the total of revenues in staff category i in period t;
L is the number of hours worked for clients in staff category i in period t

These kinds of unit rates are called average “realised hourly rates” in the Netherlands
and “fee income per grade of worker” in the U.K. (see box 2.11). Note that as with all
unit value indices, the homogeneity of the classes is an issue.
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Box 2.11. Pricing based on working time / realised hourly rates: Engineering
activities

The income in € and the number of hours worked are provided in each period via the survey.
From these, the realised hourly rate is calculated as their ratio (for instance, in the top line 147,
991 /2,980 = 49.6 € per hour).

After calculating these realised hourly rates for both the base period and the comparison
period, an item index is calculated for each item. In the example below, the hourly rate of the
experienced drawer in the two periods are €49.6 and €55.4 per hour respectively. The item index
for experienced drawer is 55.4/49.6 =1.10

Index
Based period Comparison period B?SG
period =
100
H Realized H Realized
Income (€) °‘|ir5d hourly rate | Income (€) OLIirii hourly rate
worke (income/hours worke (income/hours
(@) (b) worked) (a) / (a) (b) worked) (a) /
(b) (b)
EXpe”enced 147,991 | 2,980 496 100200 | 1,809 55.4 117
rawer
Consultant- 18000 | 226 796 2456 | 313 7 90.1
engineer
Designer 163090 | 1,624 100.4 120,668 | 1,050 114.9 1144
Senior project | 4744 471 99.8 50,505 533 94.8 95
manager

2.2.7.2.1. Hourly list rates

When transaction prices of working hours are not available, list prices (also known as
standard hourly rates) could be used to derive the price of a service. Business enterprises
often compile a list of external commercial hourly rates for different staff grades. These
rates can be used in the compilation of an index. The classification of labour might vary
between enterprises. On the other hand, some enterprises, particularly small ones, may
have individual rates per person that are typically drawn up once per year. Note however
that the rates might often serve as a reference rather than as the charging rates actually
transacted. If so, adjustments based on the difference between realised and implied
revenues are of particular importance.

Prices could be derived as follows when using hourly list rates. Note that as in the
case of hourly charge-out rates, the method can also be applied separately for individual
staff category (unit rates).

Py =& i*-; t+1 =ﬁ —Zihér-ti*
Ry Yih er1 o Xily

With:

R, = Y; hirl, the total of realised revenues in period t

Ri = Y;hirl’, the estimated total revenues in period t
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Where:
P, is the price in period t;
hl, is the number of hours worked in staff category i in period t;

r%ll, is the average hourly list rate in staff category i in period t+1.

It is of particular importance that the total of realised revenues (R;) used in the
adjustment is consistent with estimated total revenues (R;). This means that data on
realised revenues are accrual based rather than cash based.

Meting this requirement is often not possible and consequently the ratio of realised
and implied revenues might have to be independently evaluated. In such cases the
adjustment ratio to be used is an estimate of the average discount rate. As in the case of
normal discounts, there is no need for adjustment if the same discounts are applied in
consecutive periods.

Indices compiled, using this method, are closely comparable with those of the hourly
rate method. In order for them to agree exactly, the adjustment for discounts should be
made and the relative difference between real and list prices should be the same in all
categories of labour.

2.2.7.2.2. Wages rates

If charge-out rates are not directly available then data on hourly wage rates might be
used. Respondents are asked to provide data on wages for, and hours worked for clients
by, a number of staff categories. Wage rates must be adjusted to correspond to revenues.
This mle;sans that wages have to be multiplied by an estimate of the ratio of revenues to
wages.

PF(E) 2 ivyé;Ptz(ﬁ)  Zihiwlyy
w t Zlhjl: w t+1 Zlhjl:

Where:
P,, is the price in period t;

R\ . o .
(W) , 1s the revenue/wage ratio in period t;
t

wy, is the average hourly wage in staff category i in period t;
hl, is the number of hours worked in staff category i in period t;
Ry, is the total of revenues in period t;

The wage rate method is very sensitive to the estimation of the revenue/wage ratio
and therefore a strict correspondence between revenues and wages is essential. Revenues
should be accrual based to provide comparable prices for consecutive periods. With a
high quality ratio, results generated by the wage rate method are closely comparable with
results obtained when using the previously described time based methods. The relative
accuracy of the methods depends on whether wage- or charge-out rates better reflect the
differences in the performance of staff in various categories of labour.

As in the case of hourly charge-out rates and hourly list rates, the method can also be
applied separately for individual staff categories (unit rates).
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Box 2.12. shows an example of the use of wages rates.

Box 2.12. Pricing based on working time: Wage rates

The wage and the revenue/wage ratio are provided in each period via the survey. If the
wages change only twice a year, bi-annual surveying suffices. The revenue/wage ratio (R/W) on
the other hand changes faster.

The price is the average wage multiplied by the R/W ratio (third line).

Quarter 1 (base) 2 3 4
Wage 40€ 40€ 41€ 41€ 45€
Revenue/wage ratio 2.00 1.90 1.85 1.95 1.90
(RW)
Price (wage x RIW) 80.0€ 76.0€ 75.9€ 80.0€ 85.5€
Price index (quarter | 100.0 95.0 94.8 99.9 106.9
1=100)

2.2.7.2.3. Working days

Occasionally data on working time are not available on an hourly basis but perhaps in
terms of working days. In these cases the compilation procedures are in principle the
same as for hourly rates. However, the unit used in the estimation is less precise and this
may influence the accuracy of results.

2.2.7.3. Resulting price predominantly based on working time spent in the provision of
service

The category of “methods predominantly based on prices of working time spent in the
provision of service” describes practices where a price is not directly time based but
instead time based measures are used as building blocks in the estimation of price. In
other words, the resulting price is not fully measured in terms of a clearly specified
service.

Different situations may arise where pricing methods fall into the category of “time
based methods” although price evolution of identical and clearly specified service output
was initially the target measure:

e Prices are made-up of several sub-components — as defined under the component
pricing method (section 2.2.5.) — including compensation for a fixed number of
hours of work to produce a given service. The use of time based prices for sub-
components that are subject to significant technological development, particularly
when their weight in the calculation of the price is high, imply a high risk of bias;

e Price are virtual and thus resemble model pricing (section 2.2.6.) but the working
hours underlying the price are always assumed to be the same as in the previous
period rather than based on genuine evaluation;

e Prices are estimated using fees that are associated with service projects or
contracts (like in percentage fee method, section 2.2.4.) for which price
development is measured using a time based-method.

As previously noted, an important aim of the classification of pricing methods is to
monitor the characteristics of resulting price indices. Therefore, it is essential to separate
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time based methods from those methods under which the price development of identical
service transactions is targeted.

2.2.8. Margin pricing method

The margin pricing method is used to measure price development in services that are
not separately invoiced and where the service is related to the transformation in space or
time of an item. The item may be a product, such as a good purchased and sold by a
retailer or a loan provided by a financial intermediary. The price of the service can be
estimated as the difference between the price paid by the service provider for the good or
servicle6 they transformed and the price paid by the final consumer (at the same point in
time).

Data type in the survey

There are two distinct types of margin prices: those charged by retailers and
wholesalers, in relation to the goods and services they sell, and those charged by financial
intermediaries, in relation to the loans and deposits they provide.

In the case of wholesalers and retailers the data sources are acquisition and selling
prices for selected items/products or services purchased for resale. The difference
between selling and acquisition prices — both real transaction prices — results in a margin
price that reflects the actual transaction price of services provided by wholesalers and
retailers.

In practice the information will cover a heterogeneous mix of products. Ideally the
calculation of margin prices should be based on a product list that is as detailed as
possible. Separate price indices should be compiled for individual products and these
should be combined by weighting in accordance with the value of sales of the individual
products. In this approach, the margin price method splits the price change into two parts,
a change in the margin rate (similar to a percentage fee, see section 2.2.4.) and a change
in the price of the product sold. Thus, the price of the margin service for a given product
can be estimated by updating the price in the previous period via the following formula:

1 + mt’i X Pt,i

. oy
Pst,l — Pst 1 X
T+meq; Proyy

Where: Pst’i, is the price of the final service output in period t related to the
transformation of product i;

Py ;, is the value of a homogeneous product (i) sold in period t;

m,; is the margin rate (the difference between the total value of homogeneous
products (i) sold by the retailer/wholesaler and the value it would have to pay at time t
as a ratio of the latter).

And so the price index for a group of products sold can be calculated as follows:

_ ps’ P
- t—-1,0 X p
Ps 2 t—1,

i

j
FISIM

A special case of implicitly priced margin services relates to the measurement of
financial intermediation services indirectly measured (FISIM). In layman's terms FISIM
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in the 2008 SNA can be described as the implicit prices charged by a financial
intermediary (typically a bank), which take the form of interest rate margins incorporated
in the rates charged for loans or paid on deposits. In exchange for paying a higher rate of
interest on loans or accepting a lower rate of interest on deposits, customers receive the
following types of services: record keeping, safekeeping, payment processing,
intermediation between savers and borrowers, risk management and advice, and liquidity
provision.

The 2008 SNA describes FISIM as the following (par. 6.163):

One traditional way in which financial services are provided is by means of financial
intermediation. This is understood to refer to the process whereby a financial institution
such as a bank accepts deposits from units wishing to receive interest on funds for
which the unit has no immediate use and lends them to other units whose funds are
insufficient to meet their needs. The bank thus provides a mechanism to allow the first
unit to lend to the second. Each of the two parties pays a fee to the bank for the service
provided, the unit lending funds by accepting a rate of interest lower than that paid by
the borrower, the difference being the combined fees implicitly charged by the bank to
the depositor and to the borrower. From this basic idea the concept emerges of a
“reference” rate of interest. The difference between the rate paid to banks by borrowers
and the reference rate plus the difference between the reference rate and the rate
actually paid to depositors represent charges for financial intermediation services
indirectly measured (FISIM).

At the time of writing the Intersecretariat Working Group on National Accounts
(ISWGNA) Task Force on FISIM was investigating the definition of FISIM in the SNA.
However, this investigation is not expected to have implications for the treatment of
FISIM in the context of SPPI compilation, as the research conducted by the Task Force
chiefly relates to the definition of the reference rate used in the SNA and the scope and
coverage of instruments to which FISIM should be applied. Irrespective of how these
issues are resolved, the recommendation on the appropriate price index (as defined
below) is unaffected. The Task Force has considered whether quantity approaches to
FISIM volume measurement (and so implied deflators for price measurement were
possible) but these have been largely ruled out on practical grounds.

The underlying assumption behind FISIM is that there is a specific service provided
to borrowers and lenders for which a price can be calculated, based on the interest paid or
received on loans or deposits and an underlying reference rate. Currently SNA prescribes
the use of a single reference rate for all loans and deposits irrespective of the maturity
structure of the loans and deposits. The Task Force on FISIM is investigating what the
most appropriate single reference rate should be and also whether specific reference rates
are applicable for loans and deposits with different maturities. One other consideration of
the Task Force relates to credit default risk and whether this should be removed from the
calculation of FISIM (by excluding a component from the interest actually paid by
borrowers). What follows therefore is a generic description of FISIM price measurement
that assumes credit default risk is already removed from the interest flows. If the Task
Force chooses not to remove credit default risk from the value of FISIM, it should be
assumed that the interest flows correspondingly include these payments.

At time t, the balance sheets of financial intermediaries show assets of ), L,,,, where
Ly, reflects the value of loans made by the bank with maturity m, with interest of I},
reflecting the interest received on those loans. The bank also has liabilities of ), D,, to
depositors and pays I, , to depositors.
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Total FISIM in current prices

= E(Il,m — Ly X rm) + E(Id,m — Dy, X rm)

Total FISIM in prices of the previous year
=D (i = L X5) + D Uagn = D X 57/

Where:
rt=1, is the reference rate in the previous year;
P! is a general price index (for example the CPI) for year t in relation to year t-1.

The FISIM price index is therefore derived as the quotient of FISIM in current prices
and FISIM in constant prices. It is important to note in the above, that even if only one
reference rate is used such that 7, is set as r for all m, a breakdown into maturity
structures will still be necessary for the calculation of constant price FISIM.
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Notes

Pricing methods are here understood as procedures applied in a “normal” situation or
routine collection, not in a situation where old services are replaced by new ones and
direct adjustments are used to make the service comparable. By convention, even
systematically applied, adjustments are out of scope. They do not refer either to initial
collection procedures.

The index formulae and aggregation methods needed to bring together these basic
elements are not discussed in this chapter and reference is made to chapter 3 and the
PPI Manual.

The term is often used interchangeably with “sales” and “turnover”. It corresponds to
the value of output sold or the value of invoiced sales of goods or services supplied to
third parties during the reference period.

As mentioned in chapter 1, SPPIs should measure actual transaction prices reflecting
revenue received by the producer for services sold to customers. Care must be taken
to ensure that the prices reflect those at the time the transaction occurs, and that “[...]
they must reflect the net prices inclusive of all discounts applied to the transactions
whether they be volume discounts, settlement discounts, or competitive price-cutting
discounts, which are likely to fluctuate with market conditions. Any rebates also need
to be considered. The collection of nominal list prices, or book prices, is not reflective
of actual transactions, is unlikely to yield reliable price indices, and may result in
quite misleading results because fluctuation in market prices are not captured®, PP/
Manual, par. 1.328.

See chapter 1: section 1.1.3. and footnote n°8.

“The basic price is the amount receivable by the producer from the purchaser for a
unit of a good or service produced as output minus any tax payable, and plus any
subsidy receivable, by the producer as a consequence of its production or sale. It
excludes any transport charges invoiced separately by the producer”, 2008 SNA, par.
6.51.a.

It does not matter what the unit of ‘a service’ is; either ‘all cleaning under one
contract’ can be regarded as one service, or a unit of service delivery can be chosen as
e.g. one trip, one days’ cleaning or a week of guarding. Another option, and easiest
for practical purposes, is to adhere to what the surveyed price reflects: a price per trip,
or per day, or the total price of the monthly or quarterly payment. In the last case, the
unit of service can be ‘quarterly charge for twice-a-week road transport’.

National accountants often directly use quantity indicators, where volume of output is
a weighted average of quantity indices based on base year weights. The
corresponding price index is the change of output divided by the resulting volume
index. The method is used because detailed turnover data might not be currently
available to estimate unit value prices. To give satisfactory results, a basic
requirement in the method is that quantity indicators cover all output exhaustively.

It might also be appropriate to use the Fisher formula in the estimation of price
indices for industries undergoing rapid technological changes. This would require that
quantity and turnover data are collected continuously to update weights for each
period. Weights of firms in the sample become quickly outdated when prices change
significantly like in mobile phone and internet services.
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10.

11.
12.
13.

14.

15.

16.

An example of this is ad valorem pricing which is often used in legal services. In this
pricing mechanism fees are either based on a proportion of the value of the claim or
they relate to price classes which represent the various values of claims. The fee
might also change progressively. See section on legal activities.

It is recommended to use model pricing in this kind of situation.
See also PPI Manual par. 6.83.

Note that methods based on working time are sometimes also used when the pricing
mechanism is not time based for example in the case of ad valorem pricing. See
section on legal activities.

Defined as the numbers of hours used to produce a good or a service billed to the
client.

This method is sometimes referred to as wages with mark-up or input with mark-up as
the mark-up includes administrative and other costs. The term mark-up is not used
here to stress that it covers conceptually revenues minus wages. Thus it includes all
costs (other than wages) and net operating surplus.

See 2008 SNA, par. 6.146.
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Chapter 3. Practical aspects of the development process

Each service industry presents a unique set of challenges to identifying and pricing
service products. The purpose of this chapter is to outline, in a practical way, how to
develop SPPIs.
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The main steps in developing a price index for a service industry are presented in box
3.1. Each of these steps is further discussed in this chapter.' For ease of presentation the
process is described here in a linear form. In practice it might be necessary to omit or
repeat certain steps, to change their order or to undertake some tasks simultaneously.

Box 3.1. Main phases of the development process

1. Preparatory work
1.1. Review of literature (SPPI Guide, Voorburg Group papers, PPI Manual, etc.)
1.2. Discussions with industry representative organisations
1.3. Industry description
1.4. Setting the objectives and scope

2. Designing the weighting pattern and sample
2.1. The weighting pattern
2.2. Designing the sample

3. Respondent initialisation phase
3.1. The initialisation process
3.2. The initialisation questionnaire

3.3. Transaction specification

4. Set-up of permanent framework
4.1. Ongoing price collection
4.2. Treatment of quality change
4.3. Index calculation

4.4. Quality assessment and maintenance

The entire process of establishing an index and relevant sub-indices (from the first
conceptual phase to the publication) for a specific service industry can take up to 2 years.
In box 3.2., a stylised timetable is presented. The example is based on timetables for grant
agreements that Eurostat concluded with several European national statistical institutes
for the development of SPPIs.
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Box 3.2. Timetable for developing an SPPI — hypothetical example

Month: Action:

e 1-2: - Preparatory work: Literature research, identification of industry
representative organisations, collection of data on size and structure of the
industry;

e 3_5: - Discussion with representative organisations and with users of statistics;

- Visits to enterprises;
e 6-7: - Industry description;
- Collection of addresses for pilot survey;
e 8§ 13: - Pilot study (dispatch of pilot questionnaires, contact with respondents to

explain questionnaire, collection of results, evaluation, decisions concerning
final sample design etc.);

e 13-14: - Finalisation of questionnaires, drawing of sample, dispatch of
questionnaires;

e 15-20: - Data collection, control of response rate, reminders, compiling indices;

e 21-22: - Evaluation of data quality;

e 23 _24: - Publication of index, evaluation of feedback from users.

3.1. Preparatory work

3.1.1. Review of literature

The development of a new SPPI should begin with a review of the relevant literature.
In addition to the PPI Manual and this Guide, material published by the Voorburg Group
on Services Statistics is especially useful. The primary objectives of the Voorburg Group
are the proper identification and definition of services industries, products and measures
of turnover combined with a coordinated effort to compile producer price indices for use
as deflators in order to improve the measurement of services components of GDP at
constant prices. The Voorburg Group has published papers on a considerable number of
Services sectors which are available on its website.” The “Sector Papers” and “Revisited
Sector Papers” will be particularly relevant to index developers.

3.1.2. Discussions with industry representative organisations

Early and effective contact with industry representative organisations can have a
positive impact on the quality of indices. Even where the compiler develops an overview
of the industry before meeting with the representative organisations, consultation with
these organisations is important for the development of a high quality price index. This
consultation may help compilers to better understand the industry by providing advice in
respect of drafting product specifications, pricing mechanisms and changes occurring
within the industry. It may also help to identify problems that can be encountered in the
compilation of an SPPI for the industry. Industry representative organisations may assist
with forming a more detailed sampling frame (if necessary) and encourage establishments
to participate in the survey.

3.1.3. Industry Description

The primary output of the preliminary research and consultation process will be a
description of the industry’ upon which subsequent methodological decisions can be
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based. This description may have different forms; sample information that should be
included is presented in box 3.3.

Box 3.3. Industry description
1. Identification of industry representative organisations (type of businesses represented,
tasks of the organisation, contact persons);

2. Detailed review of any previous structural business surveys or other surveys on the
industry undertaken by the respective national statistical institute;

3. Overview of methods used in other countries to produce SPPIs for the particular industry,
overview of other methodological information (e.g. Sector Papers produced by the
Voorburg Group on Services Statistics);

4.  Scope of the industry (including secondary activities);
5. Size of the industry (revenue, value added, employment);

6. Structure of the industry (share of large and small business enterprises, regional
distribution);

7. Description of the industry's service products and their destinations (e.g. export, BtoB);

8. Description of where service outputs are used (information that might be extracted from
supply and use tables);

9. Description of pricing mechanisms employed for different industries or service products;

10. Identification of possible sources of turnover data at service product and enterprise level
(if additional to Structural Business Statistics);

11. Distribution of revenue between different service products.

This industry description will help to inform decisions concerning the objectives and
scope of the index and the pricing methods to be used. It should also provide initial
information on how to divide the service products into the main groups and how these
groups could be weighted together to obtain the total aggregate of this service industry.

3.2. Setting the objectives and scope

The objectives and scope of the new index must be determined. A number of
considerations have already been reviewed in chapter 1 and these should be discussed
with users, both internal and external. Even where an index is introduced in response to a
legal requirement that already specifies scope, periodicity and other central aspects, it can
be useful to discuss methodological and practical questions with other future users of the
index.

As noted in chapter 1, the scope of the index should, in theory, cover services
provided for all uses, intermediate and domestic final consumption, and for exports.
Ideally, separate SPPIs should be available for each of these use categories, reflecting the
fact that prices, and price movements, may discriminate between users.

A choice must be made between SPPIs which measure change in the prices of
products (product based) or industries (industry based). This Guide gives preference to
product based SPPIs although in practice industry based SPPIs are also more commonly
compiled.
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3.3. Designing the weighting pattern and sample

3.3.1. The weighting pattern

SPPIs are compiled by progressively weighting price observations through successive
levels of aggregation, following the chosen classification structure. There are two phases
to the weighting pattern. The first phase combines individual prices to create lower level
indices (or elementary aggregates). In the second phase these lower level indices are
combined to form upper-level indices.

During the first phase of weighting it is recommended to use explicit weights, in other
words weights that reflect the relative importance of the sampled items. This means for
example, that each price observation (transaction) will be assigned a weight based on its
share of sales of a product. In order to use explicit weights, product value or sales data
will need to be collected, usually during the respondent initialisation process. Ideally,
lower level weights will not be fixed over any predetermined period thereby allowing for
flexibility in updating the sample of transactions and their weights thereby keeping the
index representative.

Upper level indices are compiled by weighting together lower level indices through
progressive levels of aggregation defined by the classification structure, usually
employing weights for a fixed period (say one, three or five years) between index
reweighting.*

There are a number of potential data sources for use as upper level weights, including;
structural business/industry surveys, economic census, input-output tables and
international trade statistics.’

If a product classification can be determined within a service industry (e.g. defined
at4-digit level) or across various industries, then this classification can be used to form an
elementary aggregate ("family tree") structure. This classification might sometimes
originate from an existing classification or from a specific survey but it may also be based
on the advice of the relevant industry representative organisations. Each of these
elementary aggregate components is weighted according to the estimated proportion of
sales for these products within the industry. Using this approach, surveyed units will
contribute one or more sample price relatives to the elementary aggregate structure.’

3.3.2. The sample’

3.3.2.1. Sampling techniques

SPPI compilers must consider sample design in respect of the selection of both
producers and service products (transactions). The methodology or methodologies
employed must be based on a consideration of the objectives of the survey (as a national
accounts deflator or a general indicator of inflation), the availability and quality of data
from which the sample will be drawn and also the level of resources allocated to the
survey.

The PPI Manual (chapter 5, sections 5.7- 5.13) considers a series of questions and
answers which will guide the compiler in determining which sampling methodology
should be adopted.

The sampling methodologies employed can be probability or non-probability based.
In the case of probability sampling, each producer and service product is drawn from a
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known universe and has a known chance of selection. There are two advantages to using
a probability based sample. Producers and/or service products (transactions) are chosen
impartially and it is possible to measure the quality of the survey through estimation of
variance or sampling error.

Probability sampling can take the form of simple random, systematic or probability
proportional to size (PPS) sampling. It can be supplemented by clustering or stratification
techniques to improve survey efficiency. For SPPI compilation in the U.S., units are
stratified by size and PPS sampling is then applied to each stratum to select reporting
units. A set of representative service products is selected using a PPS sampling technique
called disaggregation. With this process, each sampled establishment is asked to report
the turnover they generate from the sales of service products within designated categories.
Probabilities of selection are assigned to each category based on these turnover values.
The categories selected are broken into additional detail in subsequent stages, until unique
service products (transactions) are selected and specified for pricing.

In practice however, non-probability sampling is often employed, usually where
insufficient data is available to establish the full universe of producers and service
products or where the organisation of an industry is concentrated among a small number
of large business enterprises.

In non-probability sampling (also known as judgemental or purposive sampling) the
sample is chosen, with the aim of being representative, by expert judgement. It is more
difficult to estimate the quality of the survey, in respect of both results and analysis of the
efficiency of the sample selection, when non-probability sampling is adopted.

Cut-off sampling is a commonly employed non-probability based sampling method.
In this method all units at or above a chosen threshold (usually in terms of size) will be
included in the sample. While this will generally ensure a high degree of coverage among
larger units it may introduce a bias into the index where smaller units have different price
movements.

A combination of both probability and non-probability sampling may also be
employed. For example, PPS sampling may be employed in the selection of service
producers while the most representative service products for each of these producers may
be purposively selected.

While the use of probability based sampling has advantages in respect of impartiality
of selection and calculation of sampling error, it should be borne in mind that the risks in
not employing probability sampling are relatively low in the compilation of price
indices.®

That said, service industries often have low concentration ratios — there are many
service producers and even where there are some larger units they only account for a
relatively small proportion of output. In these industries there is a stronger case for using
probability based sampling.’

3.3.2.2. Sampling frame

The situation concerning possible sampling frames may vary considerably from
country to country. In many countries the business register or national accounts provide a
source of sampling frames. Business registers normally have information on revenue (or
turnover) and the number of employees. However, they are usually not detailed enough to
provide information at the level of establishments (local kind of activity units) or revenue
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information by service categories. An additional survey may therefore be needed to
derive reliable weights for establishments or the main service product groups for the
industry. This survey takes place during the respondent initialisation process and is
discussed under section 3.4. Industry representative organisations, regulatory authorities
or market studies carried out by third parties may give additional information. In extreme
cases the frame might be structured on the basis of information obtained from alternative
sources such as the telephone directory or the internet.

Ideally, the sample frame should include all producing units (including those
exporting) within the geographic and industry coverage required and should be updated
instantly with births and deaths and any changes to contact details."

3.3.2.3. Sampling structure

The choice of sampling structure will largely depend on what information is available
in the sampling frame and on whether industry or product level statistics are required.

For industry based SPPIs, firstly each establishment is classified to a 4-digit ISIC or
NACE heading based on its principal activity. A sample of establishments is then drawn
from within each heading and a selection of representative transactions is priced from
each sampled unit. All output of these sampled units is represented in theory (even
secondary activity output classified under other industries) and aggregated to form these
4-digit industry level indices.

Product based SPPIs are created from samples of products and so should, in theory,
be compiled on the basis of output information at product level from each establishment.
This information is used to compile lists of producers of each product. All service product
output (obtained from lists of producers of each product) is eligible for selection,
regardless of the classification of the establishments that produce it. A sample of
transactions is drawn from each list and these transactions are weighted to form product
group or product class level indices (following the CPC terminology) and can also be
aggregated to 4-digit industry level indices. It is unlikely however, at least in the case of
the services sector, that sample frames will have sufficient detail at product level to allow
for this approach.

Approximate product based SPPIs are compiled from samples of establishments for
multiple industries. Firstly, each unit is classified to a 4-digit industry based on its
principal activity. Each industry frame is then stratified by size of unit and samples are
selected from each of these strata (i.e. probability proportionate to size sampling for the
industry). Transactions are selected from each unit, using either probability or purposive
based techniques, and these are assigned to their relevant product area. Product level
SPPIs can then be calculated by weighting transactions on the basis of their product
heading, irrespective of the industry in which the units are classified (“wherever made”).
Industry based indices can also be produced by weighting the transactions on the basis of
the industry in which they are produced (“whatever made”). While product level SPPIs
compiled using this option may not be as accurate as those compiled from direct sampling
of products it has the advantage of not requiring the sample frame to contain detailed
information on the volume of services produced at product level.
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3.4. Respondent initialisation phase

3.4.1. The initialisation process"

Detailed service product (characteristics) and price data are required to produce high
quality price indices and the collection of these data can be difficult and expensive. The
initialisation process must be detailed and precise even when resources are constrained.
Ideally, initialisation of new respondents should involve a personal visit. Where this is not
possible the initialisation may require pre-contact research, telephone calls and a
dedicated (initialisation) questionnaire.

The initialisation process should include the ten following activities. Where personal
visits are possible these may focus on activities 5-7.

1.

Research: The initialisation team researches each sample unit/establishment that
is being introduced as a result of new samples. This research will cover business
activity, products sold, pricing mechanisms, type of customers, etc. A
combination of tools including the business register, the internet, industry
publications, etc. will be used to thoroughly research the sampling unit and the
related business activity;

Verification: The team is required to verify the contact information for each
establishment. This may require cross referencing information with other surveys
being conducted within the National Statistical Institute;

Initial contact: The establishment is provided with an introduction to the SPPI
survey, including an explanation of the survey purpose, uses of survey data,
reporting requirements and the steps involved in the survey initialisation process;

“Best” contact: The “best” contact that is able to report data on behalf of the
establishment sampled is identified. It may take a number of attempts and some
effort to identify the best person in the establishment to provide the price data that
is required. This is usually the case for larger units that may have sales, marketing
and accounting departments;

Products and/or specifications and initialisation questionnaire: Once the “best”
contact has been identified, the initialisation team works with this respondent to
explain, discuss and identify the products to be reported and the detailed product
specifications and/or pricing mechanisms to be used. The development of the
initialisation questionnaire is discussed in more detail under section 3.4.2.;

Initialisation questionnaire mail-out: After a contact has been identified and the
products to be reported and/or pricing mechanisms selected, the initialisation
team mails out a customised initialisation questionnaire and reporting guide to the
respondent;

Initialisation follow-up: The initialisation team schedules telephone follow-up
with the respondent to ensure that they have received the initialisation
questionnaire and to respond to any queries or questions they may have;

Collection of initialisation questionnaire data: The initialisation team ensures that
the initialisation is completed and returned by the respondent in a timely manner;

Data analysis: The initialisation questionnaire data is verified to ensure that it is
correct and that it makes sense;
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10. Assignment of initialised units to centralised collection for ongoing collection:
After it has returned a correctly completed initialisation questionnaire, the
respondent is transferred to centralised collection for ongoing collection. The
initialisation team member responsible for initialising the respondent also reviews
the first regular return made by the respondent to ensure that it is acceptable;

Specialised training on specific aspects of the survey, including pricing mechanisms
and concepts should be provided to the initialisation team and the centralised collection
team as required.

3.4.2. Initialisation questionnaire

In order to identify, collect, track and analyse the specific services that must be re-
priced over time, a separate initialisation questionnaire is used to introduce new sample
units/products. This should be designed to minimise respondent burden while also
ensuring the required information can be accurately reported and collected. The
initialisation questionnaire will include detail on:

e Business activity: Confirmation of services activities;

e Service product lines/Departments: Based on sales revenue, identify the main
product lines or departments and their respective share of total sales;

o Destination - Services for export: Where export sales of product lines/department
export sales are sufficiently large, prices for representative export transactions
should be included — again with their share of sales;

e Transactions: Specification of most representative transactions sold by the
sampling unit. These should be classified within service product lines or
departments. Specifications should be detailed enough to allow respondents to
report constant quality prices for them. They should also include their share of
total product line or department sales to allow for weighting of individual prices.
Transaction specification is discussed in more detail in the following section.

3.4.3. Transaction specification

The target is to select transactions to represent all service product lines (primary and
secondary); however, it is also important to balance the need for these data with response
burden. The PPl Manual suggests that the average number of prices collected from each
establishment should be around 4 or 5. This is only a guide, but it does serve to minimise
burden. If the number of transaction specifications exceeds 15-20 per establishment, it is
recommended in the manual to combine product lines in a way that seems reasonable. For
product lines with very low weights, it is either advisable to combine these with another
product line or to ignore them and redistribute the weight.

The purpose of a detailed service transaction specification is to ensure that a
consistent price is collected from period to period, relating to the same service with the
same terms of sale in each period. It will also facilitate the adjustment of prices for
services which change in quality over time.'” Box 3.4. lists some of the criteria that could
affect the price of a service and therefore might form part of a specification. The pricing
mechanism employed by the respondent, and the pricing method chosen in response, will
significantly influence the service specification. The list is not comprehensive and
additional criteria may be required in different service industries or business enterprises."
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Box 3.4. Service specification — example

Specification: Explanation:

e Name of service - Respondent’s name for the service within the specific service
group.

e Description and - The respondent should specify in detail what the service includes.

coverage of the service

e Unit of sale - Units used in describing the service (for example minutes, hours,
entries, documents or tasks).
e Customer - Pricing structure might depend on customer (or the size category

of the customer). A reference number can be used to maintain
customer confidentiality.

e Discounts/Rebates - All applicable discounts/rebates should be described.

e Location - The price of the service may depend on the place where it is
supplied (including export markets).

e Time - The price of a service may depend on the time when it is
delivered (e.g. week-end or working day).

e Payment terms - Different payment or credit terms may result in different prices.

e Currency - Currency fluctuations may significantly alter the price received by

the service provider.

3.5. Set-up of permanent framework

3.5.1. Ongoing price collection

Ongoing price collection should be conducted with customised forms, detailing the
specifications of the transactions selected for pricing and taking account of the pricing
method to be employed. As previously noted, prices reported should be actual market
transaction prices.

Price observations should undergo both input and output editing. Input editing refers
to edit checks on individual price observations and often involves setting tolerances
around price changes. Price changes that are larger than a set threshold (for example, +/-
5%) may be checked for an accompanying explanation or queried with respondents where
necessary. Output editing refers to editing by comparison of price movement of similar
products. Outliers (price observations which appear inconsistent with other prices) should
be identified and checked.

In addition there should also be a check for prolonged non-movement of prices. Price
change can be more or less frequent in different industries and consequently different
tolerances for prolonged non-movement of prices may be employed.

It is also recommended to periodically check indices against alternative sources of
information on price development within industries. This may involve analysis of similar
price measures or media reports. Industry representative organisations may also be able to
provide good market intelligence.

3.5.2. Treatment of quality change

A challenge for collecting price data for services (and goods) is that the products
bought and sold change over time. Firstly, specific services exchanged between a
producer and a customer may change (e.g. a service is delivered in less time or by a better
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qualified employee of the service producer). This is referred to as the problem of quality
change. Secondly, the composition of services that are exchanged in a certain service
industry will vary over time. It is important therefore to ensure that the transactions
selected for pricing, and their respective weights remain representative.

The overarching principle for the treatment of quality change is that "at the most
detailed level, the prices of items between any two periods may be directly compared
only if the items are essentially the same".'* Two services (of a certain nature) are
assumed to be of the same quality if at a given time they are exchanged for the same
price. Theoretically the quality of a service is defined by a number of dimensions which
are on the one hand of importance to the user and his willingness to pay for the service
(known as the user-value approach) and on the other hand of importance to the seller and
the costs that that he has to bear to produce the service (known as the production-cost
approach).” As a rule, there is a case for quality adjustment if clients are willing to pay
more for a changed service or if they are no longer willing to pay the former price.

The practical assessment of service qualities is often problematic since observed
differences in prices for two services that appear to be the same might exist for a number
of reasons (e.g. market imperfections). Even if it can be assumed that price differences
are related to quality differences, it might not be known which dimensions of the quality
are in fact responsible for the differences. Finally, even when the differences in two
services are known, it may still be difficult to separate the price changes due to the quality
change from the genuine price change that a price index should reflect.

To the extent that the quality of a product depends on factors that cannot be directly
observed (e.g. the preferences of the customers), drafting a description of a product which
includes all the various quality aspects will be an approximation. However, in the case of
(physical) goods such a description can be assembled with more confidence than in the
case of services. For example, for agricultural products quality classes have been defined
that guarantee a high degree of homogeneity for products within one class. In the case of
technical products like computers, quality aspects that play an important role in the price
setting between buyers and sellers can be objectively defined and measured (storage
capacity, speed etc.). For services however, this is much more difficult. Services might
differ in ways that cannot easily be observed by the compiler. Services are often much
more complex than goods (e.g. giving legal advice or management consulting) and
services might be unique, i.e. tailor-made for one occasion and/or for one customer.
Finally, quality changes in services are mnot systematic; they might represent
improvements or deteriorations.

As a consequence, some degree of subjectivity on the part of the compiler measuring
quality change in services cannot be avoided. Therefore, it is of great importance that the
reasons and methods employed are well documented.

There are frequent needs for quality adjustments and replacement of transactions for
ongoing pricing. These should be an important consideration in the design of
questionnaires and survey process and methodologies. The following issues should also
be discussed with representative organisations and/or respondents when the survey is
being developed:

1. Expected changes in the representativeness of services over time;
2. Expected changes in the quality of services;

3. Quality adjustment methods to be considered; and
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4. Data availability for implementing quality adjustments.

Chapter 7 of the PPI Manual discusses various quality adjustment methods in detail.
Because of the very specific nature of certain services, only some of the methods may be
applicable for some service industries.

Each method for quality adjusting has advantages and disadvantages. The choice
between various methods depends on service characteristics and data availability.

The following section summarises the main points contained in chapter 7 of the PP/
Manual and in the OECD's Handbook on hedonic indexes and quality adjustments in
price indexes.'°

: : 17
3.5.2.1. Direct comparison / comparable replacement

In the simplest case, it may be assumed (either with input from the respondent or
through analyst judgement) that there are no relevant differences in the quality of an old
and a new service product. In such a case, the direct comparison method (an implicit
method of quality adjustment) will be used, i.e. the price of the new service products will
be incorporated into the index without any adjustment and the prices for the new and the
old services will be directly compared because it has been determined that there is no
change in quality. A typical example of such a case is a change to the name of a service
product or producer without a change of the service itself.

3.5.2.2. Overlap method'"

The overlap method can be applied when old and new service products are transacted
simultaneously during a certain period of time making it possible to use observations in
the overlapping period as a link. The implicit assumption in the method is that the price
difference between the old and new products reflects entirely differences in quality.

Box 3.5. Overlap method — example

In period 1, the price of the old service is €100. In period 2, a similar but new service is
exchanged for the first time for €108; the old service is still exchanged but the price is now €90.
The old and new services are largely the same, yet the new service is delivered faster. It is
assumed that the relative price difference between old and new service (1.2 = €108/€90)
represents the price increase due to the better (faster) service. In period 3, the old service is no
longer provided. The price of the new service in period 3 is €144. In order to make all three
periods comparable, the new service price in period 3 is corrected using the quality factor
identified in the overlap period.

Period 1 Period 2 Period 3
Pod =€100 P og = €90 Pod=n. a.
Pnew=n. a. Pnew=€108 Pnew=€144
Quality factor: 1.2 (€108/€90)
P=€100 P=€90 (€108/1.2) P = €120 (€144/1.2)

Ap = - 10 % (€90/€100)

Ap = 33.33 % (€120/€90)

The use of the overlap method is restricted to cases where there are old and new
products that are sufficiently comparable to assume that price differences between them
are quality related and where a change in quality indeed can be assumed to have occurred.
A problem arises with the method when the markets for the old and the new product are
not in equilibrium and so the entire price difference may not be resulting from quality
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change. In the above example, if the old service in period 2 could only be sold with a
rebate because of the competition from the new service then the quality factor would be
too high.

In a more extreme case, it might also happen that a service producer increases the
price of the old service to deter customers from buying it and offers the new service at
preferable terms to promote it. While the new service might actually be better than the old
(providing increased utility to the customer), the quality factor could indicate a
deterioration in quality.

A typical situation requiring the use of the overlap method is the rotation of products
in a sample. For example, consider the case of outdoor advertising. The price of an
advertisement is specified based on size and location. If the advertisement expires, the
sample price is replaced by another. In this case, the overlap method can be used
providing that the new sample price has coexisted with the old one and the price
difference between them has been relatively stable in the past.

3.5.2.3. Bridged overlap method"”

The overlap method requires transactions of the old and the new service during the
same period, so that it is possible to collect comparable prices for both services. Where
comparable prices in a common period cannot be identified, the price development of
similar services (to both the replaced service and the replacement service) can be used to
distinguish pure price changes from changes that are due to a different quality.

In the bridged overlap method the difference between the price of the old and the new
service is compared with average price changes in similar services. If the price change
between the old and the new services is different from the average price change of these
"reference services" the difference is assumed to reflect a change in quality.

Box 3.6. Bridged overlap method — example

In period 1, service A is provided for €100. In period 2, the service is replaced by an
improved service B which costs €120. Services C and D are in many respects similar to services
A and B. Their respective qualities remain unchanged between period 1 and 2 but both prices
(and thus the average price of these reference services) increase by 15%.

It is therefore assumed that the price increase of 20% between service A (in period 1) and
service B (in period 2) is made up of a pure price increase of 15% and a quality element of 5%.

3.5.2.4. Quantity adjustment™

Quantity adjustments are used in cases where the specification of service products is
based on certain measureable standards. To be applicable, it is also important that fixed
costs of service provision are relatively small. In these cases, prices can sometimes be
expressed as unit prices, which make it possible to establish price comparison between
periods.

Examples of these kinds of services are taxi transportation and newspaper advertising,
where prices are established based on given standards. The method should however, be
applied with caution and only if changes in standards are relatively modest.
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Box 3.7. Quantity adjustment — example

In period 1, a weekly cleaning service is provided for a customer with office space of 1,000
square metres. The total price is €20,000. In period 2, the customer has rented additional offices
of 200 square metres and the service provider now charges a total of €25,200.

P1 =€20,000 for 1,000 square metres, i.c. €20 per square metre
P2 =€25,200 for 1,200 square metres, i.c. €21 per square metre
P2 /P1=21/20=1.05, i.e. prices have increased by 5%

3.5.2.5. Differences in production and option costs’!

The production-option cost method requires information about the additional cost (or
cost savings) for the producer that accrues when an old service is replaced by a new one.
The central assumption of this approach is that the changes in production costs reflect
directly the quality difference between the old service and its replacement.

Box 3.8. Differences in production and option costs — example

In period 1, a certain service is provided for the price of €1,000. In period 2, the price
increases to €1,100. However, some quality aspect of the service changes as well (e.g. shorter
time for service delivery, higher frequency, or service provided by better trained personnel).
According to the service producer, the increased quality has generated additional cost of €130.

The pure change in prices is therefore: (P, — add. cost) / P, = (€1,100 — €130 / €1,000) =
0.97, i.e. the price decreased by 3%.

The method is applicable for services that undergo simple changes rather than change
in respect of service content. While there are some similarities with the quantity method
the additional quality of the service is not necessarily limited to some measurable
dimension of the service (such as size, frequency etc.).

3.5.2.6. Hedonic approach™

The hedonic approach is typically used for products that are under rapid development
and where sufficiently representative and robust prices cannot be found to cover
overlapping periods. Instead of relying directly on prices of new and old products, a price
comparison is established on the basis of the individual characteristics of products.

In market equilibrium and perfect competition, prices should reflect the importance of
various characteristics of products. This makes it possible to use actual data for
identifying price determining factors and for establishing a regression model. The model
can then be used for estimating an overall quality change of products whose
characteristics change over time. It should be noted however, that the hedonic approach
requires a large pool of observation of prices and price determining characteristics.

Price determining factors for services can be difficult to identify or to measure, and
therefore the hedonic method is rarely directly applicable. However, it might be used
indirectly, namely in cases when services are related to goods for which price changes are
estimated using the hedonic approach (such as rental of computers).
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3.5.3. Index calculation

The index formula chosen for the elementary aggregates™ can vary as a function of
the sampling method, information available, specific nature of industry, and resource
restrictions. A more extensive description of widely used elementary aggregate formulas
and their justification can be found in chapter 20 of the PPl Manual.

It is recommended that where possible, explicit weights are used at all levels of
aggregation. When aggregating sample price relatives” within elementary aggregates,
geometric averaging should be used when weights are not available.

The index number formula used in the aggregation of elementary aggregates should
be selected as a function of the indicator’s purpose. Individual countries may have
different priorities and the formulas may therefore differ from country to country. In
general, it is recommended that the European Union member states should use a
Laspeyres-type index formula that is in line with the EU short-term statistics regulation,
Whigsh specifies all relevant aspects of the collection of service producer prices in the
EU.

The modified Laspeyres (short-term formulation) has a number of advantages over
the standard Laspeyres (long-term formulation) in calculating the SPPI. The short-term
formulation weights each short-term price relative (current price compared with previous
period price) by its previous expenditure share (weight in previous period). The previous
period expenditure share is equivalent to the base period value share, updated for price
change to the previous period, thus providing a better representation of the dynamic
nature of the weighting structure. The short-term formulation facilitates the introduction
of new transactions without having to impute base period prices. When two successive
prices for the replacement transaction are available, it can be used in place of the
transaction that is no longer available. If a price is missing, the short-term price change of
similar items can be used (as opposed to long-term price changes) for purposes of
imputation. Another advantage of the short-term formulation is that it is much easier to
deal with quality changes.

The weight of a sample price relative for a certain product or service will reflect the
first stage weight (i.e. the inverse of its probability of being selected for the sample) of
the units in which it is produced and also the share of the turnover of that product in the
units' turnover (second stage weight). See box 3.9 below as an example of this weighting
methodology.

An advantage of this form of index aggregation is that sub-indices for service
products (i.e. which form the elementary aggregate structure) are produced which may be
a useful output if deemed to be of suitable quality. A potential disadvantage of this
method is that it relies on the relevance of the product classification forming the family
tree structure. If this phase of the index development has not been done well then the
family tree structure may not represent important product groups within the industry and
the index could be of low quality.
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Box 3.9. Weighting example for product SPPI of 4-digit level industry

An industry survey showed that a particular service industry identified at 4-digit NACE
level produces 4 main product groups; yl, y2, y3 and y4 with approximate shares of 20%, 30%,
15% and 35%. This defines the elementary aggregate structure for the SPPI. The total turnover
for the industry is 2,360 (the sum of the establishment group turnovers).

5 establishments are chosen in the sample for the industry using probability proportional to
size (PPS) sampling. Establishment A was selected from a group of 5 establishments who have a
total turnover of 500.") Establishment B was selected from a group of 8 establishments who
have a total turnover of 560 and so on. Larger establishments are asked to provide up to six price
quotations and smaller establishments are asked to provide non more than four. The

establishments have the following characteristics:

Establishment Probability of Turnover Establishment group| ~ Shares of the Price quotations
(enterprise) selection turnover main product for each product
groups in group
turnover
A 1/5 100 500 0.25;0.25;0.5;0 | 1;2;3;0
B 1/8 70 560 0.7;0;0; 0.3 4,0,0;2
C 110 40 400 0;04;0;06 0;3;0;3
D 1/50 10 500 0;0.5;05;0 0;3;30
E 1/100 4 400 0;0,0;1 0;0;0; 4

For each establishment, price quotations (specifications) within a product group have equal
weights. Relative weights for each specification are aggregated geometrically to form an
establishment level relative weight for the product group. These weight relatives (micro indices)
must then be weighted together with other establishments’ weight relatives to form the
elementary aggregate (i.e. product group) indices.

Product group
weight
roduct - Total weight | Relative Weight
Pgr:);iuu:t ap(;?roximate Establishment va;izt;%g 2W;;ahgie o within product
st * I
share* total (1ot 2m) group
industry
turnover)
Y1 472 A 5 100*0.25 = 125 125/(125+392)
25 =0.24

B 8 70*0.7=49 | 392 0.76

Y2 708 A 5 100*0.25 = 125 0.23
25

C 10 40*0.4 =16 160 0.30

D 50 100.5=5 250 047
Y3 354 A 5 100*0.5=50 | 250 0.50

D 50 100.5=5 250 0.50
Y4 826 B 8 70*0.3=21 168 0.21

C 10 40*0.6 =24 240 0.30

E 100 41=4 400 0.49

(1) Under PPS sampling, the probability of an establishment being selected in the sample is proportional to a
measure of size for the establishment obtained from the sampling frame (e.g. turnover), i.e. the larger the establishment
the higher the chance that it will be included in the sample.

(2) The first stage weight is equal to the inverse of its probability of selection.
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3.5.4. Quality assessment and maintenance

After a new SPPI for a service industry is compiled, or a pilot survey has been
conducted, a quality assessment should be performed. Quality assessments should also be
periodically performed on existing indices to ensure they remain representative. The
quality assessment procedure is discussed here from two perspectives: firstly, the SPPI is
judged as an indicator in its own right (box 3.10) and secondly, as an input into the
national accounts (box 3.11).

Box 3.10. Assessment of SPPI for service industry

— Ability to approximate transaction prices;

— Objectivity (e.g. preference for actual charge out rates);

— Pricing frequency;

—  Continuity (period for which a method can be applied without a change);

— Practicality (for the staff of the statistical offices);

— Response burden (e.g. time that a respondent needs to fill in the survey);

— Response rate (number of forms returned divided by number of forms sent out);
— Opinion of the pilot-study respondents;

— Transparency of the method;

— Plausibility of the results.

For a practical evaluation each method is given a certain score for each criterion; for
example very positive (++), positive (+), neutral (0), negative (-), very negative (--).
Alternatively, points could be distributed; for example very positive (2), positive (1),
neutral (0), negative (-1), very negative (-2). Since not all criteria are of equal importance,
the criteria might also be given different weights. The evaluation of a method is then the
result of the scores and the weights.

There is a certain element of subjectivity in this method, especially for criteria like
transparency which can be difficult or sometimes impossible to measure directly (as e.g.
compared to the response rate). Moreover, the evaluation grid might put more or less
emphasis on certain aspects (for example, in the above box the opinion of the pilot-study
respondents could be omitted because it could be argued that this information is implicitly
contained in the response burden and response rate). Nevertheless this approach has the
advantage that the decision in favour or against a certain method can be better justified
and that the criteria and their weights can be determined in advance.

Another way of assessing SPPIs is to consider their quality as national accounts
deflators. The criteria that are used in the evaluation can be divided into two groups:
absolute measures that indicate how reliable the SPPI are in their own right, and relative
measures that compare the SPPI to deflators that are used currently. Examples of criteria
for absolute measures are presented in box 3.11. The Eurostat Handbook on price and
volume measure in national accounts provides an example of a relative criteria
assessment, classifying methods into A, B or C methods.
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Box 3.11. Criteria for evaluating an SPPI as a national accounts deflator

e  Statistical properties of the survey;

e The definitions and specifications of the variables (should be in line with the national
accounts definitions and specifications);

e Periodicity of data collection, timeliness, and length of the series;

e Quality checks (e.g. ability to explain erratic movements) and periodicity of index
revisions;

e The transparency and available documentation of the production and quality
assessments.

After the quality assessment has been carried out, the necessary actions to improve
the survey should be undertaken. In the case of the quality assessment of a pilot survey,
full-scale data collection should start only after the improvements are implemented.

The maintenance of service price quality is an important task in the compilation of
price indices. Ideally, prices for a representative set of service products could be surveyed
from one period to another but in practice the market changes continuously. New services
appear and old services disappear, especially in services industries dominated by swift
technological changes such as telecommunication. Sometimes services remain unchanged
but the pricing mechanism might change and consequently, pricing methods have to be
changed. Also, the business demography may change, which can necessitate a revision of
the sample frame. For all these reasons, maintaining representativeness of the sample and
at the same time capturing pure price changes in the survey data for an SPPI is a
challenging task.

The maintenance work of service prices thus includes:

1. Evaluation of the representativeness of service products in the sample;
2. Continuous observation of sample price specifications;

3. Replacement of sample prices.

The use of representative service products and transactions in an SPPI is an essential
precondition for correctly monitoring the evolution of prices. Confirmation of sample
price specifications is of great importance for ensuring that the prices of the same
transactions are followed over time. When sample prices are replaced, quality
adjustments should be considered.

The maintenance work has to be done after the periodical price survey starts and
within the cycle of the survey period to ensure that data are validated in advance of
scheduled publication dates. Since not all survey response is received promptly enough to
allow it to be validated within the survey period, published data may need to be revised in
later periods to reflect these late reports. To ensure that the maintenance work is
performed accurately, efficiently, and in a timely manner, price compilers should be
prepared in advance. They will have to reserve time for discussions with respondents and
possibly industry associations on changes in the market and possible solutions. Proper
preparation for surveys is, in general, time consuming, and it is possible that not enough
time is available for all maintenance tasks during the survey periods. Therefore, focusing
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on maintenance work outside the non-probability current periodic surveys (e.g. half-
annually or annually) is a practice worth considering.

Further information on the maintenance of a price index can found particularly in
chapter 8 of the PPl Manual.
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Notes
1. This chapter draws heavily on the PP/ Manual which details ten basic steps to PPI
development. See PP/ Manual, appendix 1.1.
2. See http://www.voorburggroup.org/
3. Note that “industry” means here that service products are aggregated to the 4-digit

industrial classification. In practice the index usually only covers service products
principal to the industry, but in concept should also include secondary production.

4. See PPI Manual, par. 1.306.
5. See PPI Manual, par. 1.309.

6. Note that a respondent unit will only contribute a specification to a component of the
elementary aggregate structure if it has significant production for the particular
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10.
11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

service product in question. Thus one does not expect a respondent to contribute
specifications to each component of the indices’ elementary aggregate structure.

This section draws heavily on chapter 5 of the PPl Manual which readers should
consult for a more in depth discussion.

See PPI Manual, par. 5.22.
See PPI Manual, par. 1.320.
See PPI Manual, par. 5.36.

This section is largely based on a note by Draper and Loranger (unpublished)
detailing the processes adopted by Statistics Canada in the initialisation of new
respondents in price surveys.

The treatment of quality change is discussed in more detail under section 3.5.2.

For concrete examples of product specifications see the detailed industry chapters in
this Guide. Additional information can be found in chapter 10 of the PP/ Manual
which deals with the treatment of specific products, in particular in sections 10.J.
(Retail Trade), 10.K. (Telecommunication), 10.L. (Commercial Banking), 10.M.
(Insurance), 10.N. (Software, Consultancy and Supply), 10.0. (Legal Services), and
10.P. (General Medical Hospitals).

See PPI Manual, section 7.2.

See PPI Manual, section 7.6.

See Triplett (2006).

See PPI Manual, section 7.107.

See PPI Manual, sections 7.80-7.89.
See Destatis (2009), chapter 5.2.5.

See PPI Manual, sections 7.113 —7.117.
See PPI Manual, sections 7.118-7.125.
See PPI Manual, par. 7.126-7.151.

An elementary aggregate is generally the lowest level within an index structure for
which reliable weights exist for the population of interest (e.g. relatively
homogeneous group of service products), generally obtained from some source not
directly related to the collection of prices (e.g. independent survey). Samples of prices
are collected within each elementary aggregate.

Sampled price relatives are the micro indices of sampled prices contributing to the
elementary aggregate.

All legal text concerning EU short-term statistics are available at:
http://epp.eurostat.ec.europa.eu/portal/page/portal/short_term_business_statistics/legis
lation
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PART II. PRODUCER PRICE INDICES FOR SPECIFIC SERVICE
INDUSTRIES
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General framework for replicable and harmonised
guidance

The second part of the SPPI Guide contains 10 chapters classified according to the
ISIC classification that provide guidance on 31 service industries. These chapters 4 to 13
are based on country practices and deal with feasible solutions to implement SPPIs in
some specific service industries.

Guidance on these 31 service industries has been developed by the Task Force based
on two main criteria: first, the service industries already included in the first edition of
the SPPI Guide should to be revised to reflect the impact of moving to ISIC Rev.4 and
also to reflect any possible new information that needed to be incorporated — for example
any advancements in compilation practices; second, to broaden the types of service
industries covered (beyond only services mainly aimed at business use) and to consider
the potential for extending the scope of the SPPI Guide, by discussing service industries
where subdivisions of SPPIs by destination of output (BtoB, BtoC and BtoAll) may be
considered.

The 31 service industries covered in the SPPI Guide are listed in the table II.1.
Industry sections have been drafted by lead author(s) under the guidance of the Task
Force.

Table Il. 1. Service industries covered in the 2014 SPPI Guide

ISIC Section Title Lead Author(s)

37-38 4.1. Waste management Denis Gac, INSEE

46-47 5.1. Wholesale and retail trade services Catherine Draper, Statistics Canada

4923 6.1. Freight transport by road Christopher Jenkins and Aspasia Papa,
Office for National Statistics United
Kingdom

5012 6.2. Sea and coastal water transport Anne-Sophie Fraisse, OECD

51 6.3. Air transport Christian Puchter, Statistics Austria

5210 6.4. Warehousing and storage Paul Boling, Australian Bureau of Statistics

5224 6.5. Cargo handling Paul Boling, Australian Bureau of Statistics

53 6.6. Courier and postal activities Denis Gac, INSEE & lldiko6 Hamvainé
Holocsy, Statistics Hungary

55 7.1. Accommodation Anne-Sophie Fraisse, OECD

56 7.2. Food and beverage service activities Anne-Sophie Fraisse, OECD

581 8.1. Publishing of books, periodicals and other | Denis Gac, INSEE

publishing activities

5820 8.2. Software publishing David Friedman, U.S. Bureau of Labor
Statistics

61 8.3. Telecommunications Christopher Jenkins, Office for National
Statistics U.K.

62 8.4. Computer programming, consultancy and Ruth Vizner, Central Bureau of Statistics

related activity Israel
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Table Il. 1. Service industries covered in the 2014 SPPI Guide, continued

ISIC Section Title Lead Author(s)
6419 9.1. Monetary intermediation activities David Friedman, U.S. Bureau of Labor
Statistics
6499 9.2. Investment banking David Friedman, U.S. Bureau of Labor
Statistics
6612 9.3. Security and commodity contracts Hina Kikegawa, Bank of Japan
brokerage
651 94. Insurance David Friedman, U.S. Bureau of Labor
Statistics
68 10.1. Real estate activities with own or leased Aspasia Papa, Office for National Statistics
property United Kingdom
6910 11.1. Legal activities Christopher Jenkins, Office for National
Statistics, United Kingdom & Maria
Schuch, Statistics Austria
6920 11.2. Accounting, bookkeeping and auditing Andreé Loranger, Statistics Canada
activities; tax consultancy
7020 11.3. Management consultancy Denis Gac, INSEE
7110 114. Architectural activities Marcel Spanjaard, Statistics Netherlands
7110 11.5. Engineering services and related technical | Marcel Spanjaard, Statistics Netherlands
consulting services
7120 11.6. Technical testing and analysis IIdiko Holocsy, Hungarian Central
Statistical Office
7310 11.7. Advertising Johanna von Borstel, Destatis
7320 11.8. Market research and public opinion polling | Aspasia Papa, Office for National Statistics
United Kingdom
78 12.1 Employment activities Dorothee Blang,Destatis
80 12.2. Security and investigation activities Anne-Sophie Fraisse, OECD
812 12.3. Cleaning activities Marcel Spanjaard, Statistics Netherlands
86 13.1. Human health activities Bonnie Murphy, U.S. Bureau of Labor
Statistics

The objective of chapters 4 to 13 is to provide an overview of key practices,
experiences and issues in developing SPPIs for specific service industries. While
guidance may reflect the national practice of the lead author(s) it should be noted that
efforts have been made by lead authors, as far as possible, to provide replicable guidance
across countries.

As

such, each section of chapter 4 to 13 is subdivided into eleven (or twelve as

appropriate) sub-sections in order to address the following issues:

1.

2.

3.

The coverage and classification aspects:

Industry description: the subsection gives a general outline of the service industry
and recent developments in the nature of the industry, particularly those that
present pricing difficulties;

Classification aspects: the subsection shows in detail the classification aspects
relevant for the service industry and also highlights some specific classification
issues when it is felt necessary.

Scope of the survey: Ideally, the subsection describes the ‘ideal’ (but practical)
survey, and how it would accommodate an exhaustive coverage of users. In other
words, the description presents the conceptual boundaries of the SPPI in terms of
final users of the service industries’ output and discusses the measurement
difficulties related to the split between business and other users (e.g. government,
household, and export). In practice however, the scope of the survey may not be
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as exhaustive as an ideal survey and so a second best approach may be described
based on the scope of the survey used in the lead author’s country.

4. Industry vs. Product based SPPI (when relevant): In some service industries, the
decision on whether to create an industry based SPPI or a product based SPPI is
an important aspect to consider and the choice of the basis for developing SPPIs
depends on the priorities of individual countries. Related issues in respect of the
basis for developing SPPIs and how to deal with secondary activity may also be
discussed.

e The compilation issues:

5. Sample design: This subsection describes the sampling issues in price collection.
National experiences are likely to dictate what is described in the sample design
subsection even if efforts have been made to focus on an ideal sample with
national experiences added for additional information.

6. Collection of information and specification of the services: This subsection gives
an overview of price collection issues and discusses how the data collection is
organised and the common types of price specifications for the service products
in the particular industry.

7. Pricing methods: This subsection provides a description of the main pricing
methods and their applicability to the industry. The aim is to assess the pricing
methods by articulating a series of pros and cons.'

8. Quality issues: This subsection provides information on the quality determining
characteristics of services in this industry and how quality changes are dealt with.
As the general principles are covered in chapter 3, this subsection describes only
how quality adjustments are made in practice for specific services.

9. Weighting and aggregation: This subsection provides a general description of
how SPPIs for a specific service industry are calculated.

10. Specific aspects: This subsection includes discussions on service industry specific
aspects such as treatment of outsourcing and sub-contracts; treatment of bundled
services; future developments of the service industry, etc.

e The experience of individual countries:
11. Overview of national methods
e The sources used:

12. Bibliography
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Notes

1. The SPPI TF agreed not to classify the pricing methods according to a prescriptive
nomenclature that ranked pricing methods, rather it choose to assess the pricing
methods by articulating a series of pros and cons; assessments are based on specific
criteria including pricing mechanisms, nature of the industry, adequacy in capturing
quality changes, repeatability of the price specification, timeliness of the data
collection, etc.
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Chapter 4. Waste management

This chapter presents practical guidance as well as main issues and challenges for
compiling SPPI for Waste management service activities (ISIC 37-38).
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4.1. Waste management (Denis Gac, INSEE)

4.1.1. Industry description (ISIC 37-38)

Divisions 37 and 38 of the ISIC classification system combined, broadly cover waste
management service activities. ISIC division 37 — Sewerage, includes: the operation,
maintenance and cleaning of sewer systems or sewer treatment facilities; the collection,
transportation and treatment of human, industrial and rainwater; the emptying and
cleaning of sewerage from cesspools and septic tanks, sinks and pits; and the serving of
chemical toilets. Division 38 - Waste collection, treatment and disposal activities;
materials recovery, includes: the collection treatment and disposal of waste; and materials
recovery.

In many countries, public entities, often local government, have traditionally provided
a significant proportion of waste management activities although increasingly these are
being provided by private operators. For example in France, the private sector now
accounts for two-thirds of municipal waste management activity. In some cases the
activities are funded through taxation and outsourced by government to private operators,
while in other cases consumers purchase services directly from private operators. These
models of service provision will require different pricing methods.

The provision of certain activities (such as the collection and disposal of household
waste) is usually well regulated by government and this may make price collection
relatively straightforward. On the other hand, business enterprises providing waste
management services often provide a range of activities spanning across, and beyond, the
two divisions (for example activities classified to ISIC division 36 - Water treatment).

Pricing mechanisms may differ significantly between activities and by type of service
producers and therefore considerable effort is required in the design of the surveys,
particularly at the industry research and respondent initialisation stages.

4.1.2. Classification aspects

4.1.2.1. Industry classification

The international industrial classifications are broadly comparable although they
provide varying levels of detail (see annex A). The NACE, NAICS and ANZIC
classifications all follow the organization of ISIC divisions 37 and 38 in that they
distinguish between the collection (ISIC 381) and the treatment and disposal of waste
(ISIC 382), as well as the recovery of materials (ISIC 383). Note that under the JSIC
classification, waste management services are organised according to the source of the
waste (domestic or industrial).

The classifications differ however in the treatment of remediation services. Both the
ISIC and NACE classify remediation services separately under division 39 - Remediation
activities and other waste management services, while they are included with waste
management under a combined subsector in both the NAICS (5629 - Remediation and
Other Waste Management Services) and ANZIC (2922 - Waste Remediation and
Materials Recovery Services) classifications.

4.1.2.2. Product classification

There is greater variation among the international product classifications, both in
terms of content and detail. In particular, both the CPC and NAPCS classifications focus
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on waste management service activities although the NAPCS does provide some limited
detail on recyclable materials.

The CPA, on the other hand, covers both services and goods, and contains a detailed
list of products covering waste materials, recyclable materials (goods) and secondary
metals under group 38.3 - Materials recovery services; secondary raw materials. The
outputs of the waste management industries, (such as recycled metals) are significant as
they may offset service fees.

It is not clear therefore if only the service activities provided should be included in the
SPPI, or if transactions of recyclable materials are also relevant. The question of goods
versus services was raised with the Technical Subgroup of the Expert Group on
International Social and Economic Classifications (TSG) during the review of the CPC.
However, there was not complete agreement that waste and secondary raw materials were
the only categories of tangible outputs. There can be multiple transactions from
recyclable materials collection businesses to sorting businesses, to wholesalers of
recyclable materials, and to processors. While some of these transactions are margin
activities, others involve processing and the treatment and the basis for measurement is
not as clear (Murphy, 2011).

4.1.3. Scope of the survey

Ideally, SPPIs for waste management service activities should include the changes in
fees received by the various institutional sectors providing these services. Governments
often provide waste management services in respect of the collection and disposal of non-
hazardous household and commercial waste or recyclable materials. They may also
provide landfill, incinerator or other disposal facilities. Where the provision of waste
management services are outsourced by government to private enterprises, these
transactions are within scope of the SPPI.

SPPIs for waste management service activities should distinguish between different
end users of these services as they are likely to involved different prices and pricing
mechanisms. Contracts between government and private enterprises for the outsourcing
of these activities are likely to be complex and cover a number of years in contrast to
activities provided to households over a one year period which may be priced according
to published lists.

CPA division 38 - Waste collection, treatment and disposal services; materials
recovery services, includes business enterprises with highly complementary activities.
Service producers may be involved in several activities of the industries forming the
division, often across the different stages of the waste-management process. This
provides a strong argument for the compilation of indices covering all of the activities of
the division including the recycling of materials. On the other hand, it may also be the
case that producers of specialised recycling services do not engage in waste collection
activities and derive revenue from recovering recyclable raw materials. This is
particularly true of household-waste incineration plants, an aspect that can significantly
influence the price of incineration services.

4.1.4. Industry vs. Product based SPPI

Product based SPPIs are preferable for the deflation of national accounts. In practice
however, the required weighting data (such as turnover at product level) is rarely
available to compilers. These data are more typically available at the industry level
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meaning that compilers are more likely to target the compilation of industry based price
indices. Whilst this industry based approach is more practical, it has the disadvantage that
it will miss relevant secondary activity of those establishments classified outside the
waste management divisions. This disadvantage could be a significant issue in the case of
services relating to sewerage.

The supply of water and sewerage activities is often offered by the same business
enterprises as they share many related activities. Sewerage activities provided by business
enterprises classified to division 36 - Water collection, treatment and supply, will not be
included in an industry based SPPI.

4.1.5. Sample design

Ideally, sampling of the waste management divisions should be carried out using
probability proportional to size (PPS) with turnover as the size measure. Samples are
usually drawn from business registers. If additional data is available to the compiler,
perhaps from the regulation of the provision of service activities, these could be used to
supplement the information held on the business register.

The divisions may be heavily concentrated, with a small number of larger business
enterprises responsible for a sizeable portion of output. These larger service producers
could be selected with certainty. As it is possible to distinguish between a numbers of
very different types of activities within each division, compilers should check to ensure
that these activities are adequately represented in the sample.

In France, more than 60 units are included in the sample. All of these units produce
service activities than span at least two industries. As activities are delivered regionally, it
is important to ensure that the sample is representative of this industry characteristic.
Industry representative organisations can provide useful information on the regional
organisation of the industry.

4.1.6. Collection of information and specification of the service

As previously noted, pricing mechanisms may differ significantly between activities
and by type of service producers. Many of the types of activities produced may be subject
to regulation and this will impact both on the delivery of services and the availability of
relevant and information on them. It is essential therefore that considerable effort is
applied to the research and respondent initialisation phases of the survey. Each
component of the waste management industries should be separately reviewed and
evaluated.

The selection of products for price collection should be conducted in consultation
with the respondents so as to ensure that they are representative of the service activities
produced. In France, a visit is made to each respondent to identify, in detail, the activities
they produce. These are identified according to the following detail:

38.11 Collection of non-hazardous waste

— Collection from households and equivalents
o traditional collection
e selective collection (sorted bags or voluntary drop-off points)
e collection at waste dumps

— Collection from economic activities

— Management of transfer facilities

EUROSTAT-OECD METHODOLOGICAL GUIDE FOR DEVELOPING PRODUCER PRICE INDICES FOR SERVICES © OECD/European Union, (2014)



4. WASTE MANAGEMENT - 99

— Waste materials (scrap metal, cullet)
38.12 Collection of hazardous waste

— Collection of hazardous industrial waste
— Management of transit centres or facilities
— Collection of hazardous or infectious hospital waste

38.21 Treatment and disposal of non-hazardous waste

— Treatment of household waste and equivalents
e Management of sorting facilities for household waste and equivalents
e Operation of class-2 storage centres for HW
e Incineration of household waste
~  Ash, incinerators residues
— Collection of waste from economic activities
e Management of sort centres
e Management of class-2 storage centres
e Management of class-3 storage centres

38.22 Treatment of hazardous waste

— Specialised incineration

— Management of class-1 storage centres

— Co-incineration in cement plants

— Treatment of infectious hazardous medical waste

— Decontamination, remediation of contaminated facilities and soil

38.3  Energy by-products
— Energy recovery (kW, hot water, methane)
81.29 Street cleaning

4.1.7. Main pricing methods

A variety of pricing mechanisms are employed by producers of waste management
services. Service provider type (government, business enterprise), service consumer type
(government, household, enterprise) and service type, all influence the way in which
specific transactions are priced.

If household waste collection or sewerage services are included as part of a package
of services provided by government, and funded by taxation, then transaction prices
cannot be observed. On the other hand, if households pay per collection or pay by weight,
it is likely that these services are already included in the CPI and can be easily
incorporated into the SPPL.

If government outsources the provision of waste management services to private
operators then the relevant contracts can be used for ongoing pricing. However, care must
be taken to determine whether the contracts are identical over time, with the same
collection area and the same frequencies. Collection areas may widen because of the
inclusion of new neighbourhoods in the collection route. It is also important to separate
collection activities from treatment and disposal activities.
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4.1.7.1. Waste collection

For the collection of household waste, it is important to note that the service produced
cannot usually be segmented. Waste collection effectively consists of collecting all waste
left by households for collection (such as glass, organic, paper), and not just a single type.
Consequently, tracking the price per volume (such as metric tonne) may not provide an
adequate solution, despite its very frequent use as an indicator by private-sector operators.

In France, households are not charged on the basis of the waste they have had
collected, but according to the “cadastral rental value” of their dwellings, which also
serves to assess other local taxes. Some local communities are attempting to introduce
“pay-as-you-throw” (“PAYT”) as an incentive to increase recycling and curb waste
generation, since the price to pay is no longer a flat rate, identical whatever the quantity
of waste left to collect.

Where a “PAYT” pricing method is employed, it is possible to determine a unit price
for the service provided although the resulting index would not take into account various
quality effects such as the introduction of different collection procedures for recyclable
and non-recyclable waste.

If private operators are contracted by government to provide waste management
services it could be possible to measure prices based on the contracts for this outsourcing.
However, it is necessary to determine whether the contracts are identical over time, with
the same collection area and the same frequencies. Collection areas often widen because
of the inclusion of new neighbourhoods in the collection route. One way around this
problem is to measure the price of a collection hour for a given arrangement, typically
one truck and two collectors. When a contract is drawn up, its value may be pegged to
population size and to cost indices, typically for fuel and gross wages. However, when
using a time based method it is important to note that as collection equipment becomes
more sophisticated it cannot be assumed that productivity remains constant.

The price per resident could provide a stable unit-price, if the characteristics other
than the collection area have not changed radically.

Recycling incentives often lead to changes in the collection process. For example,
services have developed to include not only: i) the collection of unsorted waste; but also
i) the collection of bins at voluntary drop-off points for glass, paper/cardboard, and
plastics; and iii) the collection of sorted waste (organic, plastic, paper etc.). As waste
collection becomes increasingly segmented into different services (according to the type
of waste), the observed prices should reflect this market segmentation; an average “price
per specified weight” for all materials combined may no longer produce an adequate
measure of price development.

4.1.7.2. Waste treatment and disposal

For waste treatment and disposal, the most appropriate solution appears to be price
per quantity. Characteristics that should be taken into account include:

e Type of waste (solvent, grease, paint, radioactive material etc.);
e Format (liquid, unsorted/bulk, etc.);
¢ Quantity (50 g, 10 metric tons);

e Waste disposal process (storage, landfill, incineration, etc.).
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4.1.8. Quality issues

Improvements to the quality of service produced may require quality adjustment. The
overall quality of waste collection and treatment services is not determined solely by the
buyer and seller, but also by the regulatory standards concerning health, pollution, and the
environment. It is important that all changes in the quality of services produced are
identified and adjusted for where necessary.

For example in France, authorities are involved in regulation, setting pollutant
emission standards, defining the procedures to be implemented, and setting guidelines for
local policies such that compliance with EU Directives is achieved. The following targets
have been set according to “Le Grenelle de I’Environnement”:

e Reduce household-waste production by 7% per year;

e Increase recycling of materials and organic substances in order to raise the share
of recycled household waste and equivalents from 24 % in 2004 to 35% in 2012
and 45% in 2015;

e Reduce incineration volume by 15% between 2009 and 2012.

Changes to collection processes must be monitored and accounted for. A current trend
that can be observed is the separation of waste-collection flows, thereby increasing total
collection activity. If unit prices are tracked at a too broad level, changes in the collection
process cannot be accounted for. In some localities, for example, a twice-weekly
collection of unsorted waste may be changed to one collection of unsorted waste and one
collection of sorted waste.

4.1.9. Weighting and aggregation

The extent to which suitable weights can be identified for the compilation of SPPIs
for waste management services will be largely dependent on the market structure within a
country. In particular, the relative importance of government as a service provider will
determine the completeness of traditional sources of weights (such as structural business
statistics or the national accounts). Secondary sources of weights such as the volume of
waste produced or disposed of to estimate weights across institutional sectors could also
be employed (Murphy, 2011).

4.1.10. Specific aspects

The overlap in production of water and sewerage services may present challenges to
the compiler if it is not possible to separately identify prices for the services.
Furthermore, it may be difficult to directly measure the price development of waste
management services produced by government. Where these services are outsourced to
business enterprises the contract price method can be employed.

As previously noted, it is not entirely clear how the transactions of the output of
recycling of some waste should be treated in the compilation of SPPIs.
4.1.11. Overview of national methods
Korea

In Korea, the SPPI for waste management is limited to the collection and disposal of
human, non-hazardous, hazardous and construction waste. Local governments are
responsible for the collection and treatment of sewerage, although these services may be
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sub-contracted to private enterprises. Prices for waste collection, treatment and disposal
are market-determined, except in the case of landfills owned by local governments, for
which rates are determined by regulation.

For human waste collection & disposal services, list prices of local governments or
their licensed agencies are used. These services cover the cleaning the septic tanks of
houses and buildings, and the transportation of the sludge generated, to treatment
facilities. The fees for the cleaning of septic tanks are determined by local government
regulation.

For business waste collection and disposal services the contract pricing method is
employed. Prices are collected for the collection, treatment and disposal of general
business waste, construction waste and some hazardous waste. Collection of prices for
each stage of processing was attempted. However, this was not successful as contracts
usually involve a single price for all the stages of processing combined.

United Kingdom

In the U.K., the SPPI for waste management covers sewerage, waste disposal and
recovery of sorted materials services. Services are typically provided under long-term
contract agreements where price and delivery are well-specified for a number of periods.
This facilitates the use of the direct use of repeated services method. Sewerage prices are
specified either per cubic meter or according a formula specified under regulation. For
waste disposal services prices are specified per household, per tonne or per cubic meter.

Atypical price movements are queried with respondents by telephone. Where service
transactions undergo change in quality, direct comparison, direct quality adjustment, or
imputation may be employed.
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Chapter 5. Wholesale and retail trade services

This chapter presents practical guidance as well as main issues and challenges for
compiling SPPI for Wholesale and retail trade services (ISIC 46-47).
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5.1. Wholesale and retail trade services (Catherine Draper, Statistics Canada)

5.1.1. Industry description (ISIC 46-47)

In general, the retailing and wholesaling industries (commonly referred to as the
distributive trades sector) represent the intermediate steps in the distribution of
merchandise between producers and consumers of goods. Wholesale and retail trade
services are crucial to the efficient and effective flow of goods from producer to
consumer.

Together the wholesaling and retailing industries account for significant portions of
economic output and global employment.

e Wholesalers act as marketing intermediaries that neither produce nor consume the
finished product, but instead sell to retailers, other merchants, and/or to industrial,
institutional, and commercial users.

o Retailers are organised to sell merchandise (generally without transformation) in
smaller quantities to the general public for personal or household consumption,
and to other business and institutional clients. There are two main types of
retailers: store and non-store.

Garneau et al. (2011) note that “Services Producer Price Indices for retail and
wholesale trade should focus primarily on the “merchant” distributive trade services
provided by establishments that purchase and re-sell goods, as measured by changes in
margin prices ...”.

In Canada, the SPPI program pricing methodology for the distributive trades sector is
defined as the margin price per unit which represents the price of the wholesaling or
retailing service. Both the wholesale and the retail services price indices strive to measure
the change in the price of the service and not the price of the product. Respondents
provide the purchase price and the selling price for a selected product and a margin price
per unit is calculated. Margin prices represent the difference between the prices at which
retailers and wholesalers purchase and sell their products. This is represented
mathematically as follows:

MP" unit = SP' selling price/unit - PP' purchase price/unit

The margin price can be used to deflate the gross margin thereby providing a measure
of real output for the distributive trades sector in the System of National Accounts.
Wholesale and retail services price indices can also be used to evaluate different aspects
of a product value chain, for example by allowing for the measurement of value added by
wholesale distribution and retailing to the final consumer.'

5.1.2. Classification aspects

5.1.2.1. Industry classification

In both the ISIC and NACE classification systems wholesale and retail trade services
are classified under section G - Wholesale and retail trade; repair of motor vehicles and
motorcycles including three divisions as follows:

e Division 46 comprises wholesale trade, except motor vehicles and motorcycles;

e Division 47 of retail trade, except of motor vehicles and motorcycles;
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e The wholesaling, retailing and repair of motor vehicles and motorcycles, which
are outside of the scope of this section, are classified separately under Division
45.

Division 46 - Wholesale trade

Under the ISIC classification wholesale trade is broken down into seven classes
mainly according to the type of goods traded:

461 - Wholesale on a fee or contract basis;

462 - Wholesale of agricultural raw materials and live animals;

463 - Wholesale of food, beverages and tobacco;

464 - Wholesale of household goods;

465 - Wholesale of machinery, equipment and supplies;

466 - Other specialized wholesale;

469 - Non-specialized wholesale trade.

A more detailed disaggregation of classes is provided in the NACE classification.

The NAICS classifies wholesale trade under sector 41, which is broken down into
nine subsectors and includes the wholesaling of motor vehicles:

411 - Farm product merchant wholesalers;

412 - Petroleum and petroleum products merchant wholesalers;

413 - Food, beverage and tobacco merchant wholesalers;

414 - Personal and household goods merchant wholesalers;

415 - Motor vehicle and motor vehicle parts and accessories merchant wholesalers;
416 - Building material and supplies merchant wholesalers;

417 - Machinery, equipment and supplies merchant wholesalers;

418 - Miscellaneous merchant wholesalers;

419 - Business-to-business electronic markets, and agents and brokers.
These subsectors are further disaggregated into a large number of industries.
Division 47 - Retail trade

In both the ISIC and NACE classifications retail trade services are classified into nine
groups by type of sale outlet. These groups are further subdivided by the range of
products sold or by the forms of trade in the case of sales not via stores. Again, the NACE
classification provides more detailed subdivisions. The ISIC groups are:

471 - Retail sale in non-specialized stores;

472 - Retail sale of food, beverages and tobacco in specialized stores;

473 - Retail sale of automotive fuel in specialized stores;

474 - Retail sale of information and communications equipment in specialized stores;

475 - Retail sale of other household equipment in specialized stores;
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476 - Retail sale of cultural and recreation goods in specialized stores;
477 - Retail sale of other goods in specialized stores;

478 - Retail sale via stalls and markets;

479 - Retail trade not in stores, stalls or markets.

The NAICS classifies retail trade activities under sectors 44 and 45, which are broken
down into twelve subsectors:

441 - Motor vehicle and parts dealers;

442 - Furniture and home furnishings stores;

443 - Electronics and appliance stores;

444 - Building material and garden equipment and supplies stores;
445 - Food and beverage stores;

446 - Health and personal care stores;

447 - Gasoline stations;

448 - Clothing and clothing accessories stores;

451 - Sporting goods, hobby, book and music stores;

452 - General merchandise stores;

453 - Miscellaneous store retailers;

454 - Non-store retailers.

These twelve subsectors are further disaggregated into a large number of industries.

A review of the different international industry classifications (ISIC, NAICS and
NACE) suggests that they cover and define essentially the same activities, although there
are some differences. For example, motor vehicle and parts dealers are included
separately under NAICS 441 and wholesaling on a fee or contract basis (wholesale agents
and brokers) is distinguished from merchant wholesaling and in-store retailing is
distinguished from non-store retailing.

Store retailers operate fixed point-of-sale locations, located and designed to attract a
high volume of walk-in customers. In general, retail stores have extensive displays of
merchandise and use mass-media advertising to attract customers, whereas the retailing
methods used by non-store retailers differ. The establishments in the non-store subsector
reach customers and market merchandise via such methods as the broadcasting and
publishing of direct-response advertising, electronic catalogues, door-to-door solicitation
and distribution by vending machines, etc.

Issues concerning classification of activity can surface in the wholesale trade sector
where it is often difficult to distinguish between wholesaling and manufacturing. This
could lead to the misclassification of business enterprises. The concept of transformation
is used to resolve the discrepancies between distributive trades and manufacturing.
Manufacturing establishments are generally engaged in the transformation of materials
into new products, whereas wholesalers are generally engaged in the breaking of bulk
and/or redistribution into smaller lots. The wholesaler produces a modified version of the
same product, not a new product.
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5.1.2.2. Product classification

In the CPC product classification system, wholesale trade services are classified
under section 6 - Distributive trade services, accommodation, food and beverage services,
division 61 - Wholesale trade services. The classification system delineates wholesale
trade services into two groups according to whether the wholesaler purchases goods
before selling them or negotiates wholesale commercial transactions for a fee or a
commission (without taking ownership of the goods). Each of these groups is then
divided into classes based on the types of goods transacted.

The CPA product classification differs slightly in that wholesale trade services on a
fee or contract basis are identified as a separate group (3-digit) alongside other classes
based on the type of goods transacted.

Retail trade services are classified in the CPC under section 6 - Distributive trade
services, accommodation, food and beverage services, division 62 - Retail trade services.
This division is split into four groups according to the type of outlet (namely; non-
specialized stores, specialized stores, mail order or internet and other non-store outlets). A
fifth group provides for retail trade services on a fee or contract basis. Subclass 62281
comprises specialised store retail trade services of motor vehicles, motorcycles,
snowmobiles and related parts and accessories although, as previously noted, in the ISIC
classification of industry the wholesale and retail trade and repair of motor vehicles and
motorcycles is classified separately under division 45.

The CPA classification differs in that it delineates retail trade services according to
the type of goods sold rather than the type of outlet. No separate classification is provided
for retail trade services on a fee or contract basis. Furthermore, the CPA follows the
NACE and ISIC systems in respect of the classification of wholesale and retail trade and
repair services of motor vehicles and motorcycles under a separate division.

Canada, the U.S. and Mexico have adopted the North American Product
Classification System (NAPCS). Although NAPCS product lines are not currently used
for the U.S. product-based index structure and Statistics Canada does not currently
produce product indices for the distributive trades sector, product coding on a NAPCS
basis may be on the horizon for retail and wholesale SPPIs in both Canada and the U.S.

5.1.3. Scope of the survey

The main output for retail and wholesale trade is the margin on the sale of goods
within each of these sectors.

The target population for the distributive trade surveys are all establishments
primarily engaged in retailing and wholesaling. For those countries following the ISIC or
NACE classification systems, wholesalers and retailers of motor vehicles and
motorcycles are outside the scope of the survey.

Wholesale agents and brokers, retail automobile and other motor vehicle dealers and
non-store retailers are currently not in scope for the Canadian distributive trade’s services
price indices, but may be added at a later date. The U.S. publishes indices for wholesale
agents and brokers, new car dealers, and non-store retailers under distributive trade.
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5.1.4. Industry vs. Product based SPPI

The U.S. publishes product based SPPIs for the wholesale and retail trades. These
indices measure price for specific service products, regardless of the service provider’s
industry of origin.

At the time of the writing, Canada has not published retail and wholesale data at the
product level. The survey is sampled at the industry level and price information is
collected at the service product or product line level. However, because several industries
are covered, sufficient detail is available to approximate product movements. In order to
compile product level indices, it is necessary to have comprehensive weights for all of the
activities in which the sampling unit is engaged. This information is currently not
available for the wholesaling industry in Canada. Commodity level weights are available
for retail, although their fitness-for-use remains to be assessed.

5.1.5. Sample design

Traditionally, most compilers adopt a 2-stage approach for designing samples that are
used to collect price data for estimating a price index. Sample selection with probability
proportional to size (PPS) is recommended when choosing a sample for the distributive
trades sector. Sample units are selected at the 5-digit NAICS level and then further
stratified based on size (e.g. establishment revenue).

Canada maintains a Business Register (BR) which is used as the sampling frame for
wholesalers and retailers. The BR is the sample source for both the SPPIs and the
turnover surveys. This common sampling source facilitates the compilation of
comparable price and turnover statistics.

Both enterprise and establishment level sampling pose unique challenges for
distributive trades. In Canada, the initial intent when designing the distributive trades
surveys was to sample at the establishment level. However, the establishment level
sample for the retail sector had a high degree of variability arising from the legal structure
of the business entity, creating potential quality issues and implications for estimation. In
some cases, major retailers were significantly over or under represented in the sample and
different iterations of the same sample specifications yielded different results. The
challenge of enterprise-based sampling is that there can often be multiple banners (a retail
banner is a brand name under which a set of stores is operated) organised under a single
enterprise.

It is important to identify the respondent enterprise’s corporate structure during the
initialisation process, in order to establish an appropriate reporting arrangement.
Respondents may also find it difficult to aggregate price information across multiple
banners to the enterprise level. This may contribute to respondent fatigue and make price
collection more difficult.

In Canada, an enterprise-based resample was undertaken for the retail sample in order
to minimise these issues. All establishments within a given enterprise and NAICS
subsector were rolled up to determine the total revenue for that enterprise for that
particular NAICS. The sampling unit from which prices are collected consists of all
operations for a specific NAICS activity within the enterprise. As mentioned above, in
cases of particularly large enterprises with multiple banners, caution is required to ensure
that the enterprise is adequately and accurately represented in the index.
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In order to minimise the response burden imposed on smaller retailers and
wholesalers and to restrict units that have a negligible impact on index calculation from
entering the sample, a minimum revenue threshold can be established. Any sample units
that fall below this threshold can be excluded from the target population. Subject matter
experience can help reduce burden by guiding the respondent through the complexity,
detail, and precision associated with reporting prices and product specifications.

5.1.6. Collection of information and specification of the service

5.1.6.1. Timing and frequency of price collection

In the U.S., average purchase prices (collected based on replacement costs) and
average selling prices for retail and wholesale transactions are obtained on a monthly
basis.

In Canada, average purchase and average selling prices for retail and wholesale are
measured monthly but collected on a quarterly basis.

In Australia, sales and Cost of Goods Sold (COGS) data for a range of commodity
groups to calculate retail trade margin prices are collected quarterly from retail outlets.

5.1.6.2. Description of the Survey

Respondents are asked to price select products or product lines that are representative
of their business activity based on the revenue (ideally margin revenue, otherwise sales
revenue) generated by these products. Ideally, the reported products should be high
volume, year round sellers. In addition to the product description and specifications, the
product purchase and selling prices are collected.

Respondents are requested to report for the selected products over time. Prefilled
questionnaires, containing detailed product specifications and price information that was
previously reported, are used to facilitate the identification and tracking of a constant
quality product over time.

5.1.6.3. Survey variables collected
The main variables collected by the retail and wholesale price surveys include:

e Average purchase price: The average purchase price is defined as the cost to
purchase a product/service from the supplier, excluding all taxes. In the U.S.,
replacement costs are used as the average purchase prices. These represent the
prices that a retailer or wholesaler would pay if they were to purchase the selected
products in the current period. The most recent price paid by the establishment to
acquire a product from the supplier may be used as a fall-back if the respondent is
unwilling or unable to identify the current period replacement cost;

e Average selling price: The average selling price is defined as the cost to the
purchaser, excluding taxes and freight;

e Main reason for purchase or selling price change: Identifies the reason for a
change in the purchase or selling price. Reasons can range from a change in the
product, change in supplier, inflation or exchange rate fluctuations. In the U.S.
this information is also obtained via phone calls to respondents;
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e Product description: Identifies specific products by name, colour or other product
attribute, which can be used to uniquely identify and track the product or service
through time. Other descriptors or specifications can include product code [the
PLU (Price Look-Up code), UPC (Universal Product Code) or SKU (Stock
Keeping Unit)]; manufacturer; size or weight; or unit of measure;

e Country of origin: If the product is imported, the country from which the product
originates is identified (Canada collects this information from wholesalers only);

o Retail and/or wholesale activities: A list of activities (incidental to the sale of
goods) performed by wholesalers or retailers for the services chosen. Price
margins may fluctuate due to (perceived or actual) value-added by the
performance of all or any of these activities.

In the U.S., in order to minimise response burden and improve the representativeness
of the assortment of products that are sold, separate average purchase and selling prices
per unit are collected for an entire comparable product line rather than for a single
product. Comparable product lines are groupings of products sold on the same per unit
basis (e.g. per unit, per package, per pound, etc.) and marketed under a similar set of
conditions. However, in some cases this aggregate information is not available and single
product margin prices are collected as a fall back procedure.

5.1.6.4. Initialisation

Detailed product (characteristics) and price data are required to produce high quality
retail and wholesale services price indices; however it can be difficult and expensive to
collect this information. This is particularly true for the distributive trade indices because
they are margin indices which are often more volatile as both the sales and purchase
prices may change. Additionally, since margin prices are significantly smaller than sales
prices, incremental changes often cause large percentage changes (for example, an
increase in a margin price from 2 cents to 4 cents is a 100% increase.) Different
approaches are used to initialise respondents in the distributive trades sector:

e In the U.S., field economists identify products and collect initial margin prices,
often using a personal visit;

e In Canada, personal respondent visits are expensive, limiting their use as an
ongoing method for initialisation of new sample units. Furthermore, the mail out
questionnaire approach did not provide the flexibility required to ensure the
“right” data are collected. Consequently, specialised “initialisation unit” has been
established to research and initialise new respondents on prices surveys,
particularly in the wholesaling and retailing sectors. The initialisation process
needs to be specific and tailored to the new units being initialised. Experience
indicates that more phone follow-up interaction is needed in order for the
respondent to understand the product and product specification selection method;

e In Australia, where the retail trade margins price index is under development,
each selected business is initialised into the retail trade margins survey via a
personal interview.

A notable issue for the initialisation process in the distributive trades sector is the
variation in the types and quantities of products that potentially could be reported by
retailers and wholesalers. Retailers and wholesalers carry an extremely wide and diverse
assortment of products that can range from a relatively small number of unique items to
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thousands and sometimes tens of thousands of specific products. Consequently, the
selection of representative products is vital. Collection of detailed product specifications
is an ongoing challenge for collection in this sector as well as maintaining the integrity of
the product(s) or product mix that is being reported.

When establishing a new series or identifying a product substitute, taking discount or
near-zero prices should be avoided. Discount prices and prices approaching zero can
cause large fluctuations in the price relative in the month that the price is first
encountered and again in the month that the price reverts to normal. In Canada, margin
prices close to zero are excluded from index estimation (under normal circumstances)
until the product returns to its non-discount price. In the U.S., a “representative margin
price” that reflects the typical margin price for the product that is discounted during the
initialisation month is collected along with the average margin sale price. The
“representative margin price” is a reference point that may be used as the base price for
the transaction.

In the U.S., seasonal items are priced during the months they are in season. In
Canada, respondents are asked to select products that are sold year round.

Closely related to the issue of seasonality, particularly for retailers, is the inclusion of
high fashion items in the products being reported. High fashion items account for a
significant portion of retail sales and these items are often only available for a few months
before they are replaced. It is important that the respondent is able to provide a
comparable product substitution with a comparable margin price serving the same market
niche (for example children’s clothing) in order to maintain constant quality pricing and
minimise fluctuations in the margin prices.

Retailers may bundle goods and services to encourage customers to buy or commit to
long-term service contracts. Often the vendor’s purchase price of the product will exceed
the selling price, creating a negative margin. This practice is frequently encountered for
mobile phone retailers. If the margin becomes and remains consistently negative, the
price has no economic meaning and the output value is zero. In Canada, items with
negative margins are excluded from index calculation.

5.1.7. Main pricing methods

The commonly accepted pricing methodology for the distributive trades sector is the
margin price per unit which represents the price of the retailing or wholesaling service.
As previously noted, the retail and wholesale services PPI’s strive to measure the change
in the price of the distributive trade service and not the price of the product.

MP" unit = SP' selling price/unit - PP' purchase price/unit

Products that are representative of the respondent’s business activity, based on the
share of total margin revenue generated are identified. Detailed specifications are
recorded and prices collected and verified. The detailed specifications facilitate the
identification and pricing of a constant quality product over time.

Generally, the average purchase and average selling prices that are collected reflect
real transactions and are reported on a per unit basis. The reported purchase and selling
prices represent an average monthly price. The margin price is then calculated from this
information. Reported purchase prices should be exclusive of freight, but inclusive of
discounts. Respondents are asked to continue reporting for the selected products over
time.
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Margin pricing introduces a new dimension to index construction for the distributive
trades sector as margin prices can behave very differently from gross sales prices (both
for retail and wholesale) and must be treated accordingly.

While discounted retail prices typically reduce margins, they are legitimate prices that
yield a positive return and as such should be included in the index in their correct
proportion. However, prices that are set to effectively clear out unsold merchandise that
no longer has any real value to the retailer or wholesaler (referred to as clearance or
close-out prices) should be excluded. When clearance or close-out prices are encountered,
the margin price often declines steeply and may become negative. The item drops out of
the index and we must determine whether the price is a discounted or close-out price. The
preferred handling would be to not accept negative prices in the first place, thus avoiding
product substitution, volatility, and the downward price bias altogether.

5.1.8. Quality issues

There are two important issues to consider in compiling indices of constant quality
service transactions. The first is “pricing to constant quality” where the focus is on
pricing the wholesale or retail service to constant quality (which is determined by
characteristics such as opening hours, numbers of checkouts, floor space, general
ambience, temperament of staff, ease of parking, range of goods on offer, proximity to
other stores etc.). The U.S. currently uses a hedonic model for the quality adjustment of
services provided by one retail trade industry. The model provides estimates of quality
change based on changes in numerous collected service characteristics; including total
number of checkouts, hours of operation, and number of products offered for sale. While
this model has been successfully implemented, its effect on the index is minimal and the
associated resource costs are high. Since costs are high for minimal benefit, this method
of adjusting for service quality change, while theoretically sound, is not being
recommended as a best practice methodology for the distributive trades industries.

The second issue concerns the data source used to achieve trade margin pricing.
Representative items (commodity/commodity groups) should be selected to enable
margin prices to be calculated. Every effort should be made to ensure that changes in the
quality of items sold do not influence the distributive trade indices. When an item that
was being used to calculate a margin price is no longer available or representative, a
product replacement, along with detailed product specifications, must be provided. An
evaluation is carried out to determine if the new product is a comparable or non-
comparable substitution. If the new product is retailed or wholesaled under similar
conditions as the old product, then it is considered a comparable substitution and the price
change is accepted. However, if the new product serves a different niche market and/or
no longer has the same basic functionality, the product change is a non-comparable
substitution. Where possible, the quality difference between the two non-comparable
products is used for quality adjusting the margin price difference. Identification of
comparable and non-comparable product replacements is a major determinant of quality
change. Care must be taken to avoid introducing a non-comparable product substitute for
a product after it has been given a “close-out” or “end of season” price as this can cause a
downward bias in the index. Experience dictates that in order to minimise the risk of
introducing a downward bias, it is preferable to find a comparable substitute whenever
possible. A change in the level of service provided by either wholesalers or retailers
triggers an initial attempt at valuation which can include a discussion with the respondent
to see if there is some reasonable and objective value that can be assigned to the change.
If this is not possible, then the alternative is to flag the change as a non-comparable
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substitution and to impute a price change for it. Some control over the quality of their
product mix can be exercised by retailers and wholesalers as they are responsible for
selecting the products they sell.

5.1.9. Weighting and aggregation

The experience of each statistical agency influences their weighting and aggregation
methodologies. In Canada, the two common weighting sources for the distributive trades’
services prices indices are:

e Total revenue of the sampled unit; and

e Total industry revenue (In the U.S. this is specified as the margin revenue from
distributive trade activities and the sales revenue from all other activities).

Compilation of SPPIs for the distributive trades’ services is a multi-stage process that
includes the calculation of weights, price relatives and elementary indices; index
aggregation; and imputation for missing data:

o Weights are calculated for each retail or wholesale sampling unit, usually on the
basis of revenue or a combination of revenue and sampling probability;

e Price relatives are calculated for each specified service transaction. Price relatives
beneath the sampling unit level are combined by geometric average. Sampling
unit weights are then used to aggregate indices at a higher level;

e Margin revenues for trade activities and sales revenues for non-trade activities
should be used to weight distributive trade indices;

e In Canada, a parental imputation method (use the prices movement of those units
who do respond to represent the movement of those units that do not) is employed
for the imputation of missing prices (see figure 5.1.). Under this method, prices
are imputed using a cell mean (or parental) imputation based on the next highest
level of aggregation. Thus, missing product relatives are imputed using the firm
relative; missing firm relatives are imputed using a stratum index; a missing
stratum index is imputed using a 5-digit NAICS index, and so on.

Other types of automated micro data imputation typically found in turnover statistics
programs (donor or tax replacement) are not appropriate as they have the potential to
introduce some bias to the distributive trade price indices, depending on the rate and
nature of imputation. Most of the SPPI samples are relatively new and consistent
reporting patterns will only emerge as collection procedures are standardised.
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Figure 5.1. Index Imputation
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Ideally, the compiler should determine the optimal number of price observations to be
collected from each respondent that will satisfy data quality standards while at the same
time minimise respondent burden. Typically, if the respondent has a wide and
heterogeneous product line (for example a large hardware store), then increasing the
number of products for which prices are collected will improve the representative price
movement. However, if the product line is narrow and homogenous (for example a timber
wholesaler) then fewer products are required to measure the respondent’s price change.

5.1.10. Specific aspects

The retail and wholesale SPPI’s are important information sources for Statistics
Canada’s research agenda and more specifically the availability of commodity price data
for the distributive trades’ sector will greatly benefit the Canadian statistics program by:

e Providing a comprehensive set of indicators for distributive trades that will lead to
better estimates of real output and productivity for this sector;

e Providing information on the behaviour of margin prices for wholesale and retail;
e Helping to answer questions related to the distributive trades sector in Canada;

e Providing new information source on the impact of exchange rate pass-through.

5.1.11. Overview of national methods

Few countries currently compile SPPIs for the wholesale and retail services. The
methods described mainly reflect the Canadian and American experience. More detailed
information can be found in the references cited in the bibliography section.
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ANNEX CHAPTER S - THE PETROLEUM PRODUCT VALUE CHAIN

Wholesale and retail services price indices can also be used to evaluate different
aspects of a product value chain. For example, if we look at petroleum products which are
an important commodity in terms of their economic importance to the Canadian
economy, we can also see the value added by wholesale distribution and retailing to the
final consumer.

The following figure illustrates the various stages of the petroleum value chain from
oil and gas extraction to petroleum refining to wholesale distribution and retailing to final
consumption. We can also see where the various price indices fit in this chain:

e Oil and gas extraction companies extract crude oil, which is then transported
domestically via pipelines to refineries;

e Petroleum refineries transform crude oil into refined petroleum products such as
gasoline, diesel, aviation fuel, etc. Refineries are generally built to serve regional
markets;

e Refined fuels are stored and then distributed to wholesale terminals. The
wholesale sector for distribution of petroleum products “comprises establishments
primarily engaged in wholesaling crude oil, liquefied petroleum gases, heating oil
and other refined petroleum products” so it also includes crude oil and natural
£as;

o  Wholesalers then sell auto fuel such as gasoline and diesel to retailers. The retail
gasoline market is highly saturated with most service stations operating
independently although they may be “branded” under a major refiner. Finally
retail gasoline stations sell auto fuel to consumers.
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Petroleum Product Value Chain
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Where the wholesale and retail services indices fit in the chain:

e Raw Materials Price Index (RMPI) measures price changes for commodities
purchased by manufacturers in Canada, including all charges incurred such as
transportation cost, net taxes paid, custom duties and subsidies. The commodity
of interest is crude mineral oil;

e Industrial Product Price Index (IPPI) measures price changes for commodities
sold by manufacturers in Canada at factory gate, excluding all indirect taxes and
freight. Industry PPI’s are also released. PPI’s of interest are for motor gasoline,
diesel and the Petroleum Refineries industry;

e Wholesale Services Price Index Purchase Price and Selling Price (WSPI PP &
WSPI_SP) measures changes in the purchase price and selling price of Petroleum
Product Wholesale distributors, excluding taxes and freight;

e Retail Services Price Index Purchase Price and Selling Price (RSPI PP &
RSPI_SP) measures changes in the purchase price and selling price of Gasoline
stations, excluding taxes and freight;

e Consumer Price Index (CPI) measures changes in gasoline prices faced by
consumers, including taxes.
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Chapter 6. Transportation and storage

This chapter presents main issues and challenges for compiling SPPls for Freight
transport by road (ISIC 4923), Sea and costal water transport (ISIC 5012), Air transport
(ISIC 51), Warehousing and storage (ISIC 5210), Cargo handling (ISIC 5224), and
Courier and postal activities (ISIC 53).
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6.1. Freight transport by road (Christopher Jenkins and Aspasia Papa, Office for
National Statistics United Kingdom)

6.1.1. Industry description (ISIC 4923)

Freight transport by road is the predominant component of the freight transport
industry. Business enterprises classified to this industry are primarily engaged in all land-
based transport other than rail transport. The industry also includes service providers that
specialise in renting trucks with drivers for road freight transport.

6.1.2. Classification aspects

6.1.2.1. Industry classification

On an industry basis, the various international classification systems are fairly well
harmonised. Depending on the country, localised differences show up at the lower level
of their respective industry classification structure. Nonetheless, there is a high degree of
standardisation and integration in terms of the definition of the service being measured.

Indeed, ISIC and NACE are aligned. According to these classifications, the industry
provides the efficient transportation of a wide variety of goods from source to destination,
either by man or animal-drawn vehicles. These include haulage of a wide range of
products, including the products of logging activities, general stock, refrigerated goods,
automobiles, haulage in tanker trucks, furniture removal and transport of waste and waste
materials. This class excludes log hauling within the forest, as part of logging operations
(0240 ISIC), distribution of water by trucks (3600 ISIC), operation of terminal facilities
for handling freight (5221 ISIC), crating and packing activities for transport (5229 ISIC),
post and courier activities (5310 and 5320 ISIC) and waste transport as an integrated part
of waste collection activities (3811 and 3812 ISIC).

The NAICS class 484 - Truck transportation, comprises firms primarily engaged in
the truck transportation of goods. These firms may carry general freight or bulk, dry,
forest or specialised freight. Specialised freight comprises goods that, because of size,
weight, shape or other inherent characteristics, require specialised equipment for
transportation. Firms may operate locally, that is within a metropolitan area and its
adjacent non-urban area or over long distances, i.e. between metropolitan areas. Lower
level industry classification focuses on long distance as opposed to local trucking, and a
full truckload as opposed to less than a truckload. Whereas ISIC includes freight transport
services only as a principal activity, NAICS 484 explicitly includes incidental packaging
and storage services. In the U.S., these services are included in bundled freight transport
transaction prices.

In a similar vein, ANZSIC 4610 consists of business enterprises engaged in the
transportation of freight by road. It also includes those mainly engaged in renting trucks
with drivers for road freight transport. Specifically, principal activities of this industry
include delivery service, road (except courier), furniture removal service (road), log
haulage service (road); road freight transport service; taxi truck service (with driver); and
truck hire service (with driver).

When considering how to employ the appropriate classification systems in the
compilation of the index, it is important to analyse how the industry is organised
nationally. This will facilitate the identification of establishments or services within
homogenous sub-classifications that can be used for the purposes of imputation and
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quality assurance. For example, establishments primarily engaged in long haul freight
transport may have significantly different cost drivers and price movements to those
engaged primarily in the delivery of short haul or metropolitan freight transportation.
Failure to consider these factors in index compilation could lead to the introduction of
biases and unrepresentative price movements.

6.1.2.2. Product classification

Unlike the industry classification comparison, product classifications are not
harmonised to the same degree. The CPA and CPC classifications closely follow each
other; however there are several noticeable differences when compared to NAPCS. More
specifically:

e The CPA and CPC include road transport of letters and parcels (49.41.18 - Road
transport services of letters and parcels and 65116 - Road transport services of
letters and parcels respectively), while NAPCS places these under a different
output group (492001 - Courier, parcels and local messenger and delivery
services);

e The CPC has a category for freight transport by man — or animal-drawn vehicles
(64334 - Road transport services of freight by man or animal-drawn vehicles)
which is excluded in NAPCS for road transport.

6.1.3. Scope of the survey

Traditionally, the activities of business enterprises engaged in road haulage were
focused on simply providing the physical means of transporting goods from point A to
point B, with a small minority having an ancillary, but less important, interest in
providing storage and warehousing services for goods in transit. As a result, the task of
isolating and collecting data for the total activity of contracted road freight services has
been relatively straightforward with the vast majority of business enterprises being
classified to 4923 of ISIC.

However, in recent years the industry structure has changed and service producers are
more likely to generate a significant share of turnover from secondary activities.
Increasing competition in the industry coupled with recent developments such as a shift to
just-in time inventory and production management practices, have prompted business
enterprises to integrate other transport-related services. In these cases, the actual
transportation of goods may no longer be the principal activity. Service producers may
offer clients a bundle of freight-related services, or “supply chain solutions”, tailored to
suit the needs of each specific client. These services may include some or all of the
following:

e Freight forwarding;

e Packaging, crating, palletising and containerisation of goods;
e Cargo consolidation (groupage), management and handling;
e Stock control and re-ordering;

e Storage and warehousing;

e Transport consultancy services;

e Vehicle recovery, repair and maintenance;
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e Dealing with documentation;
e Negotiating return loads for clients’ own transport;

¢ Information management services e.g. operating web sites linking loads to haulers
and the increased use of Electronic Data Interchange (EDI);

e Courier services.

As previously noted in chapter 1, the larger the share of industry turnover generated
from the provision of secondary service activities the stronger the argument for compiling
product based (or approximate product based) SPPIs.

Other notable issues include the difficulty of distinguishing road freight from freight
forwarding (5229 - Other transportation support activities of ISIC) and treatment of those
establishments providing a range of inter-modal freight transport (see for example classes
50 - Water Transport and 51 - Air Transport of ISIC). Conceptually, the index should
only capture data for pure road freight and therefore bundled services as well as the
blended operations of freight forwarders fall out of scope and should be excluded.
Nonetheless, in practice respondents may be unable to isolate road freight services from a
bundled price containing additional logistics services and similar value added services. In
Germany for example, the main providers of freight transport by road services are
classified under 5229 - Other transportation support activities, of ISIC and excluding
these could have a significant impact on the measurement of price movements in the
industry.

In addition, subcontracting, whereby large business enterprises subcontract significant
parts of their activities to other operators, is common within the road-freight industry. As
previously noted in chapter 1, sub-contracts of services should be treated in an index in
the same way as any other service, irrespective of whether a service contains sub-
contracts or is itself a sub-contract. However, for practical reasons the subcontracted
components of service activities are often excluded from price collection.

In general, the product classification of the road freight industry may be appropriately
subdivided by the type of goods being transported (e.g. liquid, livestock, refrigerated
etc.). As operating costs (such as fuel costs, toll charges etc.) differ across international
boundaries, it is recommended that international road freight should be treated as a
separate product group within the industry, so as to maintain homogeneity within product
groups. It is also recommended that the ISIC and CPC classifications are used as a
preliminary basis for freight transport by road. National deviations from the activities
included within these classifications should be recognised and included in the national
SPPL

6.1.4. Sample design

As a first approach, it is recommended that probability proportional to size (PPS)
sampling is applied. Options for stratified sampling, using employment or turnover as the
stratification variable, may be utilised to improve efficiency of the sample by reducing
variance. In selecting the appropriate sampling method, particular consideration should be
given to classification issues. Indeed, because of the natural overlap between freight
transport by road and other industries (such as storage and warehousing and freight
forwarding), a number of road freights operators may be classified elsewhere.

Where regional variations in price movements exist, stratification by region should be
applied. If national road freight is recognised to be dominated by a small number of large
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service producers, a mixture of non-probability and random sampling may be considered.
This is because larger service producers are likely to offer long-standing contracts
whereas smaller producers tend to be more active in the “spot hire” market (one-off
contracts). Therefore, a combination of random and non-probability sampling would
ensure that the leading units are always included in the sample, with the remaining units
also being adequately represented in the sample.

It is also important that where possible, consideration is given to organising the
sample according to homogenous establishment groups in terms of their price drivers and
the nature of their work, as discussed under sub section on classification aspects. Another
example might be to consider during the sample design the types of ancillary, or bundled,
services that establishments provide.

6.1.5. Collection of information and specification of the service

The selection of service products for pricing by individual establishments should be
representative of their main activities and defined and agreed with the appropriate
establishment contact during the respondent initialisation process.

It is important that service specification is sufficiently detailed to ensure that a
consistent price is collected from period to period, relating to the same service with the
same terms of sale in each period. In an ideal situation, the following characteristics of a
road freight service should also be quoted:

e Size and type of vehicle;

e Nature and weight of cargo;

e Distance of journey and/or destination;

¢ Routing information (distribution or joint cargo);

e Time criteria for delivery, if applicable;

e Availability of return cargo;

e Inclusion of packaging and loading/unloading services;

e Name and customer-status of the customer;

e Domestic or export category;

¢ Any other special conditions which might apply to the contract.

An example of a road haulage service price description is given in box 6.1.1.

Box 6.1.1. Example of a service description for a price quotation for road haulage
services

e Truck and trailer 25 tonnes. From Assen to Mayer (Germany), 217 km, + 6.5 hours.
Advance notice of 3 days.

e Excluding return cargo, including loading, unloading and reimbursement for waiting.
Including German toll.

e Contract price for a fixed client n® 10502. Price per ton.

Source: Kirsten (2006), “The PPI for road haulage services in the Netherlands”

EUROSTAT-OECD METHODOLOGICAL GUIDE FOR DEVELOPING PRODUCER PRICE INDICES FOR SERVICES © OECD/European Union, (2014)



126 - 6. TRANSPORTATION AND STORAGE

However, collection of all of these attributes for every price observation provided
could place an unreasonable and unwelcome burden on respondents. Therefore, a more
pragmatic approach may be applied which accepts descriptions of freight services which
differ from the above, but are in line with the normal business practice of the respondent.
This is subject to the important proviso that the respondent is able to identify the specific
contract and can supply the latest (and correct) price for that service on a regular,
repeating basis. Following initialisation, respondents should be required to provide prices
for the same service (as long as it remains representative), whereas any change in the
service description should be noted by the respondent and the forms should be updated
accordingly.

6.1.6. Main pricing methods

The road freight industry offers a complex variety of pricing mechanisms, which may
vary depending on, for example, cargo-type (liquid, containers etc.) or distance (short-
haul, long-haul, international) etc. Within the industry, larger service producers tend to
generate more turnover from repeated contract work from regular customers, while
smaller producers may be more likely to operate on an ad-hoc, single contract basis. A
number of different pricing methods may therefore be employed, reflecting the variety of
pricing mechanisms than can be observed.

6.1.6.1. Contract pricing

Contract pricing refers to the use of prices in long term contracts for the repeated
delivery of the same (or a very similar) service. This is a special case of using real
transaction prices. Usually they are available for large road freight suppliers and regular
customers, who negotiate discounts from the list prices through their guarantee of
business volume. Respondents are asked to supply prices for the repeated delivery of the
same or a very similar service in many survey periods, as set out in long-term contracts.
These services should be typical and representative of the main activities of the
respondent.

Contract transaction pricing places the least compliance burden on the survey
respondent since the prices are relatively easy to retrieve from respondents’
accounting/financial systems. The contract pricing method can be implemented such that
the basic price (the per unit revenue received by the service producer, excluding taxes but
including subsidies and discounts) is identified for road freight service provision.
However, it is recognised that there is a potential weakness in this pricing method, as a
large element of the overall market may not be fully represented, namely the one-off or
spot market, where the service relates to a single journey which is unlikely to be repeated.
Indeed the use of transaction prices is not suitable for smaller respondents, who compete
for individual journey contracts. The transaction price is also sensitive to the volume of
business that a customer can offer and it is essential that this is defined in the service-
product specification when using the model pricing approach.

6.1.6.2. Direct use of prices of repeated services using list prices

In the absence of actual transaction prices, list prices might also be available for use
in the compilation of an SPPI. List prices are the published prices for services (usually
published as rates applied, based on mileage, weight, volume and additional services) and
are often used as a starting point to negotiate discounts for spot prices or
transaction/contractual prices. List price collection is most appropriate for smaller road
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freight service producers and results in relatively small respondent burden. However, it
does not capture the actual transaction price unless any discounts applied are known. List
price collection may therefore not entirely capture price development resulting from
competition in the market environment.

6.1.6.3. Model pricing

Model pricing is mostly applicable to service producers offering ad-hoc, one-off or
irregular trips, such as:

e Smaller producers or those specialising on the spot markets;

e Grouped cargo where customers and payment conditions are constant overtime
but the quantity and type of cargo varies;

o Transportation of heavy loads which are not repeated services.

As the compiler requires in each period a price for a standard service with constant
specifications, this method allows for estimation of the price for a standardised final
service product, a model transaction which is not transacted in the comparison period.
The respondent may give a real transaction price in the base period and in the following
periods the price is calculated as an expert estimate, because the exact same service is not
being provided on an ongoing basis. If a model service is no longer considered to be
representative of the typical services provided by the respondent, an alternative and
representative service should be specified for ongoing pricing.

In the absence of real transaction prices, model pricing offers a suitable compromise.
Model pricing can also control for quality change. This does however require a
significant investment of time by the respondent and compiler to define a representative
set of service models thereby increasing direct costs and compliance burden. There is also
a danger, with time, that model services become outdated, which necessitates frequent
monitoring of models.

6.1.7. Quality issues

Within the road freight industry, respondents are asked to provide details of any
changes to the service provided. Furthermore, instances of unexplained price changes that
are outside set thresholds (or validation gates) are checked to determine whether they
have been caused by a genuine price change or a change in quality. In these cases, contact
with respondents is required and explicit methods can be applied to quantify the changes
that have occurred.

When a contract is discontinued or a service is no longer representative of the activity
of the respondent, a replacement contract should be sought. If the service is still deemed
representative but the contract has been discontinued, the replacement should be as close
to the original as possible (match-models method). If the service is no longer
representative then a replacement representative and repeatable service should be
identified in consultation with the respondent. For the linking of the two prices, several
quality adjustment methods can be applied. The preferable method is the overlap method
where a price is provided for the new service in both the previous and current periods.
However, if the old service stops before the new one starts, other methods can be applied,
such as expert judgement and the mean imputation method.

In the U.K., a quality assurance process which monitors prices that are “too stable” is
applied across a number of SPPIs. Where a price has remained static for a number of
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periods, the respondent is contacted to check that the service specification is still
representative and that the price remains correct. This is even more important to carry out
when model pricing is being used, so as to ensure that the respondent does not simply
return the same price for a model each period.

Another important issue is that of temporarily missing products, such as the
transportation of agricultural goods where prices may only be available on a seasonal
basis. In Germany, an example of seasonal products is the transportation of sugar beets
which are harvested between mid-September and mid-November. Price quotations of real
transaction prices can only be given during these periods so for the rest of the year a
suitable imputation method can be applied. Prices can, for example, be imputed by with
reference to mean class imputation. Another method is to use the Rothwell price index
which applies different weights for the reporting periods, so the missing product is
assigned a zero weight.

6.1.8. Weighting and aggregation

The choice of weights to be used for weighting and aggregation depends on the
availability of reliable source data. In principle, different data sources can be used, such
as turnover data collected through a dedicated turnover survey, weighting data provided
by an external supplier, national accounts input/output tables or a combination of the
above data sources. The weighting structure below industry level will depend on the
chosen classification structure, based on standard classifications and perhaps modified or
extended to take account of the national organisation of the industry.

In the U.K., two sources of weights are used to aggregate the SPPI. At the elementary
aggregate level, a dedicated quinquennial turnover survey of all respondents providing
price data to the SPPI is carried out to collect the corresponding turnover generated for
these services. This source of turnover is used to calculate elementary aggregate weights,
which in turn are used to weight together the elementary aggregate price relatives to
produce higher-level indices, up to and including the industry level aggregate.

At the industry level, the U.K. uses national accounts data to derive industry level
weights (input/output tables). These weights are then used to aggregate the industry level
price movements together to calculate a ‘service sector’ SPPI, although it should be noted
that this aggregate is only representative of the industries which are currently included in
the SPPI. This aggregate SPPI is produced on both a gross and a net basis through the
adjustment of the industry weights. It should be noted that in this context, the net sector
series refers to transactions between business services and other sectors excluding
business services whereas the gross sector series measures transactions between business
services and other sectors including business services.

6.1.9. Specific aspects

One of the issues that confront compilers of SPPIs for the road freight industry is the
provision of bundled services. In order to respond to the increasing demand for expedited
freight service, road freight service producers are increasingly providing additional
“supply chain services” or “complete logistic solutions” in addition to the basic
transportation services. Consequently, respondents are often unable to separate prices for
pure transportation services and additional service activities such as storage and
warehousing and freight forwarding. The problem of misclassification can also arise if
prices are provided for inter-modal services, for which the price cannot be split between
the different modes of transport.
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As previously noted, subcontracting of service provision may also create difficulties
in index compilation. In addition, fuel surcharges can be an important price-determining
factor, particularly in periods of rising fuel prices. Depending on how fuel surcharges are
paid and collected their inclusion if often straightforward. In addition, differences in fuel
costs between countries can affect prices and so the domestic or export nature of the
service should be captured in the service definition.

Other common market conditions such as highway congestion, driver shortages,
safety and security issues, regulation of hours worked by drivers and other legal
requirements might impact on the price movements.

6.1.10. Overview of national methods
Austria

Austria uses the direct use of prices of repeated services method in the compilation of
SPPIs for freight transport by road activities. The price collection covers domestic and
cross-border transportation by different types of trucks. Price quotations for the
representative service transactions selected by respondents are aggregated to form 6 sub-
indices (dangerous-, food-, tank-, silo-, building materials- and others- transportation) that
are the most representative service sub-categories. These 6 main groups were selected in
cooperation with the Association of freight transport. These 6 sub-indices are then
aggregated to an overall SPPI for NACE 49.4 - Freight transport by road.

Australia

In Australia, non-probability sampling is employed. Initialisation interviews with
prospective respondents are then conducted to assess their suitability for participation in
the survey and to determine which services are most representative of their service
activities.

Data is collected from respondents via mail, email or fax on a quarterly basis.
Respondents are asked to provide a price for one or more of their given services.
Respondents also provide reasons for reported price changes. This information is very
valuable to the validation of prices. Individual specifications for repeat services on the
same route or source to destination have their own weights. Weights are based on the
amount of turnover of the establishment, the market segment they represent in the sample
(which is established in the initial interview conducted with the respondent) and on other
sources.

Basic prices including fuel surcharges are collected. The fuel surcharge is usually
reported separately as fuel is a significant cost driver of price change in this industry.
Respondents are required to report prices exclusive of goods and services taxes. Both
contracted and non-contracted services are covered.

There are persistent issues with maintaining the quality of the index. Large
establishments engaged in road freight frequently utilise other modes by substituting rail,
sea or even air freight for part of the journey. Respondents are asked to separate out the
road freight component where possible. Attempting to avoid quality issues by overly
tightening transaction specifications might result in few or no services being performed as
described in any given period. When there is a price due to a change in the modes of
transport, the respondent is asked to provide either a previous period price on the same
basis or estimate the change since the last pricing point. This normally occurs when the
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respondent contact has changed and there is need for some clarification as to the specific
transaction to be priced.

Occasionally respondents provide inadequate reasons for a price change and further
investigation and follow up is required. Contacting respondents can be difficult at times
and if a query on a price cannot be resolved a new price is imputed.

Australia is not subject to the problems of import or export of road freight and the
consequential differential costs of fuel between countries. However, there are differences
between states in fuel excise levels, and occasional rebate schemes, which must be borne
in mind.

Canada

In Canada, the survey frame is derived from the Statistics Canada Business Register
which contains about 5,500 establishments in this sector. Establishments with under
$1,000,000 annual revenue were excluded from the frame. These are assumed to be
owner-operators of trucks who lease themselves and their trucks out to the larger trucking
companies. The units on the frame are stratified by 5-digit NAICS (48411 - General
freight trucking, local; 48412 - General freight trucking, long distance; 48421 - Used
household and office goods moving; 48422 - Specialised freight (except used goods)
trucking, local; 48423 - Specialised freight (except used goods) trucking, long distance).

The sample is a cross-sectional design, with the sample and weighting information
derived from transportation activity data obtained from the business register frame. The
sample consists of trucking businesses which were selected on the basis of establishment
revenue and stratified by 5-digit NAICS. Each NAICS stratum was further stratified by
take-all (large units) and take-some (smaller units).

Monthly prices are collected directly from respondents once a quarter. The
initialisation (or first) phase of the survey, conducted via survey forms and telephone
contact, consists of identifying and collecting baseline information for typical
shipment/services provided by the respondents. In the second phase and thereafter,
respondents are asked to provide monthly specific shipment price information for the
predetermined representative commodity groups/services offered and to identify the main
reason for each reported price change.

The main pricing method employed is contract pricing. In the case of smaller sized
freight carriers a mix of contract and list prices are collected. Prices are collected with
reference to actual and specific contracts for the movement of goods. Respondents are
asked to supply prices for specific service transactions which they consider to be typical
and representative of their business for which they can provide current prices in each
survey period.

When the services specified are no longer being provided or have become
unrepresentative, new service transactions (and their specifications) are obtained from the
respondent. In such cases an explicit adjustment is made to remove the effect of any
change in quality, ensuring that we are measuring pure price change. Given the nature of
the industry, frequent changes to “for-hire” trucking services specifications are not
expected. Respondents are asked to provide estimates in cases where they did not provide
the specific service in the selected month. Missing prices are imputed for using the
average of reported prices in designated cells. Estimates are produced by calculating a
weighted average of price relatives by industry, which are chained together to form an
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index series. The for-hire motor carrier freight services price index is a national index that
uses establishment revenue as its weighting source.

Netherlands

In the Netherlands, almost all respondents provide prices for specific service activities
on a repeated basis. Typically, this would allow for the use of the direct use of price of
repeated services method of price collection. However, the model pricing method is
employed as it is well suited to industries, such as freight transport by road, in which
specific service transactions are not always repeated (and therefore observed) in a given
period. An additional benefit to using the model pricing method is that quality issues can
be easily identified. If there is a change in a specific service model, the overlap method is
used to account for the difference in quality.

Prices, provided quarterly by respondents, are quality assured. Large price changes
reported by more significant respondents are queried by telephone. When a smaller
respondent reports a large price change, the price change is only queried if it is so large as
to actually have a significant effect on the index. As a result, larger respondents are
queried more often since even small changes in the prices of their services can affect the
index.

United Kingdom

The U.K. SPPI for freight transport by road is split into seven main categories
organised by the type of service provided: general haulage; warehousing & distribution;
tipping and construction; agriculture & livestock; tankers; international haulage and
temperature controlled transport.

Prices for freight transport by road are collected using quarterly questionnaires.
Respondents are selected using a weighted stratified simple random sampling technique,
where potential responders are stratified by size (employment band) and industry
(according to the U.K. SIC '07 classification).

Respondents are asked to provide details of actual transactions undertaken for real
clients (or for regular routes serving a number of customers with similar requirements and
cargoes) as a preference. However, there are a variety of ways in which respondents set
their prices and a mixture of transaction and list prices are observed. The pricing method
employed is the direct use of prices of repeated services. Any atypical or extreme price
changes are queried with the respondent so as to confirm that they are a genuine price
change as opposed a price change resulting from a change in the quality of service
defined in the contract.

United States

The U.S. publishes distinct price indices for various types of freight transport by road.
These indices are differentiated on the basis of the type and amount of freight shipped and
whether it is transported locally or over a long distance. During the respondent
initialisation process, representative service transactions are selected and initial prices are
collected through in-person visits. In subsequent periods, updated price information is
provided by respondents through survey forms returned by mail, fax, or online
submission. Probability proportional to size sampling (with employment as the size
variable) is used to select the sample for each of the various industries.

Turnover data collected by the U.S. Census Bureau are used for index weights. Item
weights are derived using sample company turnover which is obtained from the
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respondent during the respondent initialisation process, adjusted to account for accurate
statistical representation of firms that were not selected in the sample.

The direct use of prices of repeated services method is employed for nearly all freight
transportation by road transactions. The price for each transaction is typically set as a
base rate plus a surcharge for fuel expenses, with both charges expressed on a per
distance basis. In subsequent periods, respondents are asked to provide the current price
for the selected transaction.

6.2. Sea and coastal water transport (Anne-Sophie Fraisse, OECD)

6.2.1. Industry description (ISIC 5012)
Water transport services. recent developments

Water transport industries play a fundamental role in globalisation, particularly as it
gathers pace with the increasing international fragmentation of production. Measuring the
value of water transport services, both in current and constant prices, is therefore
important both for large importing economies but in particular for those economies with
large maritime sectors.'

Measurement of price changes is non-trivial, complicated in large part by the
organisation of business enterprises in this sector but also by the predominance of cross
border trade. Therefore this Guide focuses mainly on the international dimension of water
transport (water and coastal freight transport).

Water and coastal freight transport is a complex service industry that includes both
short-sea and deep-sea shipping. Short-sea shipping, which should not be confused with
inland water transport, is the maritime transport of goods over relatively short distances
(e.g. from Lisbon to Rotterdam, Philadelphia to New Orleans). Short-sea shipping is
preponderant in the European Union with 40% of the freight exchange between EU
member states conducted by sea in 2010.> Deep-sea shipping refers to the maritime
transport of goods via intercontinental routes, crossing oceans and is particularly
developed in countries with large ports concentrating on intercontinental trade.’

The complexity of the industry, at least from a measurement perspective, reflects the
multitude of categories of services offered. Water and coastal freight transport services
are characterised either by: type of goods carried (dry bulk, chemicals; oil product,
liquefied gas, etc.); mode (liner shipping, charter and tramp shipping); type of ship (oil
tankers, bulk carriers, cargo incl. refrigerated, specialized cargo, Roll-on Roll-off,
container ships and other ships including chemical tankers, liquefied gas carriers etc.);
vessel size; and geographical regions.

Water and coastal freight transport industries are highly sensitive to developments in
the world economy and international trade. In recent years, globalisation, containerisation
and development of intermodal freight transport have reshaped the maritime
transportation sector. The market is therefore extremely internationalised with a high
level of specialisation, particularly in regions with many smaller countries like the
European Union, or with large intercontinental trade activity like Asia. This is also the
case, and to an even higher degree for intercontinental transport. Furthermore, the liner
shipping and tramp shipping markets do not operate independently of one another. Those
business enterprises active in liner shipping use, to a considerable extent, chartered
vessels as an input. Each of these features of the water and coastal freight transport
market can highly influence pricing.
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1. Globalisation: maritime shipping is a highly globalised industry, both in operation
and ownership, with an increasing contribution made by developing countries.
The contribution of various regions to world seaborne trade volumes underscores
the dominance of large emerging countries: in 2010, Asia was by far the most
important loading and unloading area with a share of 40% of total goods loaded
and 55% of goods unloaded. Other loading areas (exports) were the Americas
(21%), Europe (19%), Oceania (11%) and Africa (11%). Europe unloaded
(imported) more cargo (23%), than the Americas (16%), followed by Africa (5%)
and Oceania (1%). Developing countries almost entirely dominate labour-
intensive low-cost domains such as ship scrapping and the provision of crews.
Access to cheap labour, coupled with more efficient and larger ships has led to a
reduction of international transport costs;*

2. Containerisation: globalisation would not have been possible without
containerisation. Container trade and major dry bulks are the main drivers in the
development of seaborne trade. Since the 1990’s, container trade volumes have
seen a continuous expansion (containerised cargo expanded at an average rate of
8.2% between 1990 and 2010), mirrored by both the growth of containers ships
and the fleet of container ships themselves. Since 2005, the dry bulk fleet has
almost doubled and the containership fleet has nearly tripled. In 2010, total world
containerised trade was estimated at 1.4 billion tons — an increase of around 17.6
% over the previous year. Approximately 17 % of world seaborne trade in volume
terms (tons) is transported in containers;’

3. Intermodal freight transportation: containerisation has also fostered the expansion
of the intermodal freight transportation. Intermodal transport involves the use of
two or more transport modes (ship — maritime and inland, rail and road) without
any handling of the cargo itself when changing modes. Therefore, measuring
price change, at least in constant quality terms, requires consideration of each of
the components of the overall cost such as the transportation mode, transhipment
and warehousing activities.

The use of Roll-on Roll-off cargo (Ro-Ro) has also been a key driver of
intermodal transport, in particular in Europe where 14% of goods are transported
in Ro-Ro units (while 12% are carried by containers). The specificity of Ro-Ro
cargoes is that they facilitate intermodal transportation by design, facilitating
transportation by lorry. This is in contrast to Lift-on Lift-off vessels (Lo-Lo)
where cargo is loaded and unloaded by use of crane.

Price determining factors and price strategies

The price that a carrier, a ship-owner or charterer charges for transported cargo is
known as a freight rate. The freight rate depends on many factors including distance
covered, type and value of goods, the cost of operating the vessel (crew wages, fuel
prices, maintenance and insurance), the capital costs of buying the vessel (such as
deposit, interest and depreciation) and the cost of shore-side operation (which covers
office personnel, rent and marketing). Freight rates are rarely all-inclusive and may be
subject to numerous additions such as bunker adjustment factors, currency adjustment
factors, terminal handling charges, war risk premiums, piracy surcharges, container seal
fees, late fees and equipment shortage fees.

For price measurement of the freight industry sector, two main categories should be
distinguished: the liner market and the tramp market. Liner shipping relates to vessels,
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primarily container ships which carry containerized cargo, between fixed ports on a strict
timetable with published freight rates. Note that Ro-Ro traffic is normally liner shipping.

Tramp shipping operates predominantly on a spot market and does not have a fixed
schedule or itinerary/port calls. When vessels are not chartered out on a long term basis,
ship-owners and charterers, using brokers to find cargoes for their ships to carry, establish
a contract to lease the vessel at individually negotiated prices.® The service offered is
therefore typically unique. The duration of contracts depends on a number of market
conditions. Currently, short-term contracts of less than six months represent the majority
of the total tramp shipping contracts (in 2010, they accounted for 60% having risen from
45% in 2008 and 52% in 2009). Experts assume that this is due to the current low prices
and the expectation of a future price increase. On the other hand, long-term contracts of
more than 24 months have tended to decline in recent years: they represented 18% of
charters in 2008, 8% and 9% in 2009 and 2010.” Usually the financing of very large
container ships is secured through long-term leasing contracts with liner shipping
companies. In comparison with liner shipping, prices for leasing of vessels are usually
more volatile; this applies particularly to new leasing contracts.

6.2.2. Classification aspects

6.2.2.1. Industry classification

Water transport is classified in section H - Transport and storage, division 50 - Water
transport of the ISIC classification system. It covers both sea and coastal water transport
and inland water transport including a distinction between passenger and freight
transport. Inland and passenger transport have relatively small weights in most countries
and so SPPI compilers mainly focus on sea and coastal freight water transport.
Furthermore, because passenger water transport is typically consumed by households,
price movements for these services are usually captured in the CPI:® Sea and coastal
freight water transport (as defined by the ISIC classification) includes:

e Transport of freight overseas and coastal waters whether scheduled or not;
e Transport by towing or pushing of barges, oil rigs.

A review of other international classification systems by activity (NACE, NAICS and
ANZSIC) shows a good concordance with the ISIC classification (see annex A). It should
be noted however that the ANZSIC classification does not distinguish between sea and
inland water transport.

6.2.2.2. Product classification

The corresponding products for ISIC 5012 - Sea and coastal freight water transport
are classified in classes 6521 - Coastal and transoceanic water transport services of freight
and 6602 - Rental services of water vessels with operator of the CPC. They are defined as
follows:

e 65211 - Coastal and transoceanic water transport services of freight by
refrigerator vessels. This subclass includes coastal and transoceanic water
transportation of frozen or refrigerated goods in specially refrigerated
compartments;

e 65212 - Coastal and transoceanic water transport services of freight by tankers.
This class includes coastal and transoceanic water transportation of crude oil in
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special tankers and other bulk liquids or gases such as natural gas, methane and
refined petroleum products in special tankers;

e 65213 - Coastal and transoceanic water transport services of intermodal
containers by container ships. This subclass includes coastal and transoceanic
water transportation of individual articles and packages assembled and shipped in
specially constructed shipping containers designed for ease of handling in
transport;

e 65219 - Other coastal and transoceanic water transport services of other freight.
This subclass includes coastal and transoceanic water transportation of letters and
parcels on behalf of postal and courier services; dry bulk goods such as cereals,
flours, cement, sand, coal; towing and pushing services on the high seas and on
coastal waters and towing services for oil rigs, floating cranes, dredging vessels
and buoys, as well as ships' hulls and incomplete vessels, on coastal waters or the
open sea;

e 66022 - Rental services of freight vessels for coastal and transoceanic water
transport with operator. This subclass includes rental services of all types of self-
propelled freight vessels for coastal and transoceanic water transport with crew,
such as tankers, bulk dry cargo vessels, cargo and freight vessels, tugboats and
fishing vessels.

The CPA (as shown in annex B) is consistent with the CPC but provides a more
detailed breakdown with a finer description of the type of cargo carried.

The NAPCS classification system used in North America provides a more detailed
description of products for sea and coastal freight water transport by type of cargo (bulks
liquids, bulk gases, dry bulk, automobiles, truck, livestock and waste), and type of vessel
(such as tank containers, intermodal tank containers, cargo, tankers). The NAPCS
(Canada) for 483002 - Water freight transportation services is defined as follows:

e 483002.1 - Transportation of bulk liquids and bulk gases in intermodal tank
containers by water;

e 483002.2 - Transportation of bulk liquids and bulk gases, except in intermodal
tank containers, by water;

e 483002.3 - Transportation of dry bulk, except in intermodal containers, by water;

e 483002.4 - Transportation of climate-controlled boxed, palletized and other
packed goods, except in intermodal containers, by water;

e 483002.5 - Transportation of boxed, palletized and other packed goods, not
climate-controlled, not in intermodal containers, by water;

e 483002.6 - Transportation of climate-controlled intermodal containers, n.e.c., by
water;

e 483002.7 - Transportation of intermodal containers, not climate-controlled, n.e.c.,
by water;

e 483002.8 - Transportation of automobiles and light-duty trucks by water;
e 483002.9 - Transportation of livestock by water;
e 483002.10 - Transportation of waste by water;
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e 483002.11 - Transportation of other goods by water;
e 483002.11.1 - Transportation of truck trailers by water;

e 483002.11.2 - Transportation of all other goods by water.

6.2.3. Scope of the survey

The ideal survey would track constant quality price change for the full range of output
to all end users (such as business, household, exports and government etc.). Business
customers, either resident or non-residents are the main clients of water freight transport
providers and, as such, the survey could be produced on a business-to-business basis
capturing separate prices for resident and non-resident clients.

The inclusion in the SPPI of establishments categorised under transport of towing or
pushing of barges (included in class 5012 of ISIC) may not be necessary where they are
small and unlikely to have a significant impact on the overall price index.

The collection of price data for non-scheduled freight water transport, either tramp
time or tramp trip, is likely to prove difficult and resource intensive. A pragmatic decision
to cover only liner shipping may therefore be appropriate, on the grounds that the
contribution of non-scheduled freight water transport is of little importance and/or the
price changes recorded in this sub-sector may follow price changes in non-scheduled and
one-off shipping services, even if the actual prices differ. However, considerable care is
necessary in using this assumption, as the experience in some countries (see below for
Sweden) suggests that it may not always hold.

It is also important to bear in mind the notion of residency: the residence of the
business enterprise is determined from its base of operations, rather than the point of
delivery.” In other words, the activity of the service producer is attributed to the economy
in which it is resident.

6.2.4. Sample design

Sampling design requires decisions on sampling techniques, sampling frames,
sampling structures, sample allocation between strata and methods for reducing non-
sampling errors.

For liner shipping, there are typically only a small number of dominant service
providers. These units should, as a rule, always be covered in the survey with smaller
units selected by sampling based on turnover or number of employees. Sample rotation is
advisable among smaller units in order to limit the length of time they remain on the
survey panel. Rotation keeps the sample up to date and helps to alleviate the problems
caused by sample depletion. Indeed, shrinking markets (in terms of the number of service
providers and/or overall activity of the sector) may lead to a loss of respondents over time
so the sample should be reviewed at regular intervals.

For tramp shipping, it is advisable to distinguish between one-way freight and time
charter'’, between small and large ships, and also between types of ship (freight) namely
dry bulk, tankers and container vessels. Distinguishing between small and large ships
helps to identify short sea and coastal transporters from long distance sea transporters. In
the case of Sweden for example, the short sea and coastal transporters refers to freight
transported in the Baltic Sea and the North Sea (a regional market with its own price
developments). Long distance transports can be performed anywhere in the world and
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prices are set on the world market. The distinction between dry bulk and tanker is
recommended as the price development in these two markets can differ.

Samples from service industries are usually drawn from business registers using
probability proportional to size, cut-off sampling or stratified sampling. It may however
be advisable in some cases (e.g. when business registers do not differentiate between
establishments operating in passenger transport and those operating in freight transport),
to combine business registers with data from other sources like trade institutes and
representative associations. For tramp shipping in particular, prices can be collected
directly from shipbrokers. In Sweden for example, much use is made of these networks
(brokers and the Swedish Ship-owners’ Association).

The size of the sample can vary considerably between countries according to the
structure and size of the market. For example, in Germany, 600 price quotations for liner
shipping and Ro-Ro services are collected from 30 respondents while 560 prices are
collected for the U.S. SPPI. Norway and Singapore both collect 300 prices quotations per
period. On the other hand, in Poland only 14 price quotations are collected. A number of
countries collect on average between 30 and 70 price quotations per period. In the
Netherlands, 129 price quotations are collected from 27 respondents. "'

6.2.5. Collection of information and specification of the service

The selection of products for price collection should be conducted in consultation
with each respondent so as to ensure that they are representative of the service activities
provided. Information on the main transport activities of establishments may come from
transport statistics or from commercial sources. Most prices are collected directly from
the service producers. Some additional sources can also be used: e. g. Australia uses data
from other government agencies; Germany (only for Ro-Ro) and Norway collect data
from the Internet and, as already mentioned, shipbrokers can also be a source of price
data.

The choice of whether or not to include non-scheduled water freight transport will
greatly influence the way in which the price collection is organised.

Particular services are specified in as much detail level as possible, taking into
account the following parameters:

e Origin and destination of the transport;

e Type of freight;

e  Weight or volume for non-containerised cargo;

e Size and type of container (general, dangerous, refrigerated);
e Type of vessel (general, dangerous or refrigerated);

e Need for additional services (loading/unloading, storage etc.).

Ideally, non-water freight component prices that are bundled together with the
transport service should be collected separately and excluded from the price of the water
freight transport. On the other hand, fuel surcharges pose a specific problem when
collecting prices. It may be advisable to collect fuel surcharge prices separately (as is
done in Australia and Germany).

It is essential that during the respondent initialisation process detailed information is
collected to ensure that specific service transactions can be priced to reflect constant
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quality in subsequent periods. It is advisable to organise personal interviews and provide
tailored forms during this process. Once the base specifications have been agreed with
respondents, collection of prices can be conducted on a regular basis, usually quarterly.
Note however that tramp market prices can be updated on a more regular basis as is the
case in Sweden where tramp market prices are collected weekly.

Any notable changes in the price or collection need to be checked with respondents to
identify the reasons for change. Where a change in price has been caused by a change in
service specification, the appropriate quality adjustment is carried out to ensure the
service remains representative and at a constant quality.

6.2.6. Main pricing methods

The most commonly used pricing method is contract pricing, where the survey aims
to capture prices of scheduled transport services, namely liner shipping. An alternative is
the use of model pricing which is of particular relevance for tramp shipping.

6.2.6.1. Liner shipping: contract pricing

Contract pricing is the appropriate method when long-term prices for the repeated
delivery of the same or very similar services can be observed. The survey should, where
possible, collect actual prices including price reductions (i.e. not list prices) for transport
of the same cargo between the same origin and destination, repeated on an ongoing basis
for a set of regular clients. Surcharges for the client (e.g. fuel adjustment factor, port
charges, war risk) should be included.

Contract pricing is commonly used for liner shipping services that operate vessels
between fixed ports on a strict timetable. Difficulties may arise in cases where liner
services are operated by a group of establishments, such as an alliance or consortium,
which may share costs and revenues. However, in these cases the underlying principles
for measuring price change remains the same.

6.2.6.2. Tramp shipping: model pricing

For non-scheduled transport, either tramp time or tramp trip, the model pricing
approach is the appropriate pricing method. In practice, compilers often use market data
(estimates from shipbrokers'> and international indices'") to estimate price trends on the
tramp market. The use of market data in this instance follows the model pricing method
as brokers supply an estimate of what a certain transport would cost if it was carried out.
This differs from conventional model pricing in that the estimate is not made directly by
the service provider. International indices are compiled from data supplied by panels of
shipbrokers, ship-owners and charterers, but can still be considered as a form of model
pricing.

6.2.7. Quality issues

Precise specification of sea and coastal water transport is necessary and must be kept
constant over time. As in another transportation services, advances in technology and
logistics, which may impact on prices, must be identified and appropriately dealt with.
The volatility of surcharges can also have a considerable influence on price development
over time.

The most common method for treating quality changes is the overlapping method.
The second most common quality adjustment method is the comparable replacement
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approach. The U.K. uses a "with specification change" mechanism which revises the base
period price but does not reflect a price change in the index. This is equivalent to the
"linked to show no price change" method.

6.2.8. Weighting and aggregation

The sources of weight data vary between countries. Most countries use data from
annual surveys such as structural business surveys, annual sectoral surveys and annual
surveys of services for transport services. In some countries, weight data are collected
using a specific SPPI survey. Australia and Netherlands use national accounts data (in the
Netherlands these are combined with data collected in the SPPI survey). In Germany,
turnover is estimated by multiplying price data (from the SPPI) with transportation
performance data (tonne km) collected for transport statistics."*

6.2.9. Specific aspects

The increasing share of container transport must be considered. However, a definite
allocation of container freight in terms of product classification is not always possible.
The index structure should therefore mainly focus on traffic routes, i.e. principle origins
and destinations. A distinction by different types of goods carried is advisable only at the
second level, where this information is available.

An important issue when measuring price change in the sea and water freight
transport industry is price fluctuation on the tramp market. Given that the collection of
price data for tramp shipping is likely to prove difficult and resource intensive, it may be
advisable to concentrate price collection and measurement on liner shipping only.

Many transport services are sold as a “package” together with other services like
freight forwarding and storage, or combined with other transport modes. In these cases, it
can be difficult to identify a price for the actual sea and coastal water freight transport
component. Care should be taken to ensure that a price index that includes elements of
these bundled packages should align with the recording of the output as measured in the
national accounts industry statistics.

6.2.10. Overview of national methods

Most services within this industry constitute international transportation. This
international dimension is complicated by the fact that the residency of the service
producer is not necessarily related to the ports from which any particular ship may
operate. For example, Panamanian service producers (can) tender for exactly the same
services as British and Indonesian producers. However, this additional complexity can
provide a mechanism to assure the quality of national SPPI estimates. The high degree of
international competition in the market and the flexibility with which different operators
are able to provide services irrespective of their residence means that SPPIs across
different countries should at least, broadly, align especially over the medium to longer
term.

Hong Kong

Hong Kong is well known as a major international maritime centre and has
maintained its position as one of the world’s busiest container ports. An SPPI is published
for maritime transport as a whole covering both sea passenger transport and sea freight
transport. A separate SPPI for sea freight transport services only is not published.
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Producer prices for sea freight transport services are compiled as quarterly averages
of actual transacted prices net of any discounts, premiums, rebates or allowances given to
buyers, but including surcharges. Respondents provide price data for their most
representative transport services based on stable and continuing transactions. These data
should also be readily available to the respondent. These data should also be readily
available to the respondent. Respondents are also asked for the total amount of business
receipts of sea freight services plus receipts in respect of individual major services, and
receipts for prominent product items of major service products.

Data are collected through the quarterly survey of service industries. The survey is
based on a stratified sample of establishments engaging five or more persons. A rotational
replicate sample design is adopted. Every year about one-third of the sample is rotated out
and replaced by newly selected establishments.

Germany

Since 1970, the German Statistical Office has compiled monthly price indices for sea
freight transport. Due to the lower economic importance of inland water transport, no
official price indices for that industry are compiled. In 2003, the compilation of a separate
index for tramp shipping was abandoned due to the low quality of data and the high
burden of the survey. In 2006, the scope of the index was extended to cover sea and water
transport as a whole as a consequence of the EU regulation on short-term statistics and
data collection was extended to Ro-Ro and passenger transport.

Since 20006, the index has been compiled on a quarterly basis although prices are
collected monthly. Monthly collection is necessary in order to take account of the high
volatility of prices including surcharges and changes of currency exchange rates.

The main pricing method employed for liner shipping is contract pricing while for
Ro-Ro shipping and passenger transport the direct use of prices of repeated services
(tariff) is used.

For liner shipping, freight rates are collected monthly through a sample of 20
reporting units (shipping companies, ship brokers and agencies) for a representative
selection of traffic relations and important goods.

Freight rates are calculated for each type of service with regard to a specific traffic
route on a peer-to-peer basis. The objective is to capture the effective freight rate (i.e.
including discounts etc.) for a total of 117 traffic routes. These routes, combined with
different types of goods, give rise to 672 price observations. Detailed transport statistics
(mainly physical data) and the Federal National Bank survey on “Revenue and
expenditure of the German maritime shipping” are used in the calculation of the
weighting structure. Additional modelling was required to convert physical data into
monetary amounts for the purposes of calculating the weights.

The index of sea freight rates is divided into homeward-bound and outward-bound
services. An additional regional breakdown of the index by the four traffic routes of
Europe, Africa, America, and Asia/Australia is available.

The price collection for tramp shipping was discontinued in 2003 due to quality
issues. In light of the difficulties in estimating the real development of sea and coastal
shipping during the economic crisis of 2008 and 2009, it has become obvious that this
gap in the SPPI for sea and coastal shipping has to be closed. During 2013, German
compilers worked on developing a reliable picture of the relative importance of the
various maritime shipping sectors. Based on this analysis it may be possible to develop a
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weighting scheme that allows for the compilation of a SPPI that utilises all the available
market data (estimates from shipbrokers and international indices) in an appropriate
manner.

Sweden

The Swedish water transport market mainly consists of sea and coastal transport. Sea
and coastal water freight transport represents 99.6% of the turnover for freight water
transportation, and 65.4% of the turnover for all water transportation (passengers and
freight). The Swedish SPPI covers NACE 50.2 - Sea and coastal freight water transport,
with the assumption that prices on the inland transportation market — representing 0.25%
of the water transport sector's turnover in 2007 — follow price movements on the sea and
coastal market. Passenger water transport is covered in the CPI and is not included in the
SPPI.

The sea freight market for Sweden is international and there are several submarkets
which employ different pricing mechanisms. The tramp market is dominant in terms of
volume of international shipping. Line cargo shipping, in which traffic is mostly carried
out by large container vessels that service particular ports, is the second largest sub-
market. There are numerous Swedish sea and coastal freight transport establishments but
the industry is dominated by a few large ones.

The Swedish SPPI covers both liner shipping and tramp shipping. Tramp market
prices are collected from shipbrokers that can provide a good overview of market prices
given the role they place in the functioning of the market. Prices were initially collected
on a quarterly basis but this proved problematic as prices on the tramp market are
volatile, especially in the one-way freight market segment (a spot market) and a price
quote at a given point in time could be unrepresentative of price development over the
entire quarter. Prices are now collected weekly in order to ensure their representativeness.

When liner shipping functions as a "bus line" (where the exact route is sailed very
frequently and anyone can buy the transport service) the direct use of prices of repeated
services pricing method is used. List prices are collected for different kinds of standard
transports. Note that in Sweden this kind of traffic is usually short-distance.

Where a ship-owner signs a contract with a customer, usually a producer of some
kind of goods, to sail according to a fixed schedule during a settled period of time,
contract pricing is used.

United Kingdom

The UK. index for sea freight services is split into three main categories: coastal
(domestic); near sea (Europe); and deep sea (rest of world) which have weights of 60%,
2% and 38% respectively. Prices for sea & coastal water freight transport are collected
using quarterly questionnaires. In selecting the sample, a weighted stratified simple
random sampling technique is applied; where potential respondents are stratified by size
(employment band) and industry (SIC '07 classification). Turnover data for sea & coastal
water freight transport are collected using the service turnover survey (STS).

Prices are collected either from existing ongoing contracts or using tariff rates
(including discounts) charged to U.K. businesses for scheduled services on specific trade
routes. The price of specific services for this industry is determined by the volume of
goods and the final destination. As with the other freight industries, one-off services and
regular services for repeat customers are provided. Currently 25 prices are collected from
9 respondents.
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The direct use of prices of repeated services pricing method is employed. After prices
are collected, any atypical or extreme measure is queried with the respondent. This is to
confirm that price movement is real, rather than resulting from change to the quality of
the service defined in the contract.

6.3. Air transport (Christian Puchter, Statistics Austria)

6.3.1. Industry description (ISIC 51)

The air transport industry has become increasingly liberalised in recent decades. The
liberalisation process began in the late 1970’s in America and around the mid 1980’s in
Europe as a result of legislative change. Large airlines and strategic alliances increase
their market influence and enlarge their network capacities through mergers with national
carriers.

The air transport service industry may differ in size across countries, but in the
majority of cases the industry is quite similar in nature. That is, a small number of large
establishments provides almost all passenger air transport services, with smaller
establishments providing other kinds of air transport such as air taxis and air sightseeing.

The variety of prices and offers for air transport tickets has increased as the industry
has deregulated. Airlines attempt to maximise their income through use of computer-
developed pricing mechanisms called yield management systems (YMS). These systems
are based on the assumption that different consumers are willing to pay different prices at
different times for the same service. Consumers who buy their tickets in advance benefit
from cheaper ticket prices but may have to accept ticket restrictions and consequential
extra fees for changing the ticket specification (e.g. rebooking). Conversely, consumers
(perhaps business travellers) who buy their tickets closer to the date of travel are willing
to pay higher prices in order to get a ticket instantly and to benefit from higher flexibility.

In recent years a number of new, mostly small, air carriers have entered the market
offering lower air fares (the so-called “low-cost carriers”). These carriers compete with
both existing airlines and other transportation systems in general. They can offer cheaper
ticket prices by using second best airports in urban centres, maximising the daily
operating time of their planes and crew and perhaps by paying lower wages and benefits
for their staff.

Air transport services cover passenger air-, freight air-and space transport. However,
space transport is generally not covered in SPPI compilation. Both passenger and freight
flights are often sub-divided by scheduled and chartered flights.

6.3.2. Classification aspects

6.3.2.1. Industry classification

In the ISIC, division 51 - Air transport, is split between passenger and freight air
transport. Space transport, renting of air transport equipment and general aviation are
included as supplementary groups. The same differentiations apply to ANZSIC and
NACE.

Only NAICS distinguishes between scheduled and non-scheduled air transportation,
as was the case in earlier versions of NACE and ISIC.
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6.3.2.2. Product classification

According to the CPC classification the corresponding activities for air transport
services include:

e Passenger air transportation on regular routes and on regular schedules;
transportation of passenger baggage and other items that may be carried at no
extra cost;

e Passenger air transportation on a non-scheduled basis supplied in aircraft of any
type; sightseeing services and air taxi services by helicopters; transportation of
passenger baggage and other items that may be carried at no extra cost;

e Transportation of letters and parcels by air on scheduled and non-scheduled
flights;

e Air transportation of individual articles and packages assembled and shipped in
specially shipped containers designed for ease of handling in transport; air
transportation on freight not elsewhere classified;

e Space transportation services; launching and placing of satellites in space;
services provided by space laboratories;

e Rental and leasing services of freight- or passenger-carried aircraft of any type
and for any purpose with crew.

Table in annex B illustrates the appropriation of CPC codes to the corresponding ISIC
codes.

6.3.3. Scope of the survey

As noted in chapter 1, SPPIs should comprise of prices for the provision of services to
all institutional sectors, financial and non-financial corporations, government units, and
non-profit institutions (NPISH), households and the rest of the world. In practice, it is
often difficult to separate prices charged to different end-users of air transport services
and compilers may instead calculate a single PPI covering all end users.

Air transportation of freight and space transport, where significant, should be
included in the scope of the SPPI. However, it appears that in a considerable number of
national indices the scope is limited to transportation of passengers only. A survey of 28
EU countries in 2010 found that approximately one third exclude freight transport
services, and more than one half explicitly exclude space transport from the calculation of
SPPIs for the air transportation service industry. Many countries also exclude both non-
scheduled and charter services.

6.3.4. Sample design

The sampling frame should comprise of all producers of air transport services and
business registers are normally considered a reliable source of data. It is important to
ensure that establishments specialising in providing air-freight services are included in the
frame. Generally, the frame could be stratified by sub-sector (for example, according to
the CPC classifications presented above) or size using turnover or employment as a size
variable. In theory, any available probability based sampling strategy can be used. In
practice, due to the size and structure of the industry, with small numbers of large
establishments dominating, stratified probability proportional to size sampling or non-
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probability sampling are more likely to be employed. Rotating samples may only be
required in countries with a large number of small to medium establishments in the air
transport sector, as all large establishments can be included.

6.3.5. Collection of information and specification of the service

Quarterly or monthly prices may be collected via establishment surveys and/or
directly from airline websites. If passenger airfares are included in the national CPI, data
may be shared between the surveys in order to minimise respondent burden.

As is the case for a number of other service industries, relevant data may also be
provided by a national regulatory authority. Compilers may be able to minimise the costs
for data collection and respondent burden in respect of freight transportation services by
using data compiled by the International Air Transport Association (IATA).

Irrespective of the mode of data collection, it is important to have well trained staff
and an on-going program of review of sampled prices to ensure they remain
representative of both the services produced and the development of prices in the market.

It is also important that representative services for on-going pricing are as well
specified as possible. Among EU countries, the most commonly used price determining
characteristics for air transport are:'

e Passengers:

Destination/route;
— Distinction business/economy;
Fare type;
Time of reservation;
— Type of connection.

e Freight:

— Destination/route;
Type of good;
Weight;
— Speed of delivery.

6.3.6. Main pricing methods

The direct use of prices of repeated services, the unit value method and the model
pricing method appear to be the most appropriate pricing methods for this industry.

The use of the unit value method is becoming the preferred method under the
prevailing yield management practice in the airline industry. The model pricing method
may also be employed but it involves more burdensome data collection.

Innovations in the yield management systems allow airlines to observe real-time
vacancies for each scheduled flight and to change their price quotes more dynamically in
order to maximise profit. These innovations create challenges for compilers. For example,
ticket prices for the same flights (and flight class) can vary significantly depending on the
timing of the ticket purchase.
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6.3.6.1. Direct use of prices of repeated services

The direct use of prices of repeated services is one of the more appropriate pricing
methods for passenger air transport services. Representative flights, covering destination
and ticket characteristics (such as fare class, luggage allowance and travel flexibility,
should be selected. The timing of the fare purchase (for example 30 days before date of
travel) should also be specified and held constant as this can have a very significant
impact on price. This will allow for the collection of prices for constant quality services.

6.3.6.2. Unit value method

The unit value method is also employed; primarily in response to the difficulty in
pricing constant quality services sold under yield management systems. If airlines are
willing to cooperate, average prices for representative routes and tickets can be surveyed
for business and economy class tickets. The unit value method can also be employed for
air freight transport. As in the case of passenger air transport, representative modes of
transportation and destinations for air freight transportation should be selected. Additional
price relevant characteristics of the services should also be defined (for example; kind of
good transported, type of transport container, speed of delivery) in order to form
homogeneous subgroups which are essential for the calculation of constant quality unit
values. A homogeneous subgroup, and accordingly the resulting sub-index, should be
constructed of services with almost identical price determining characteristics.

6.3.6.3. Model pricing

It may not always be possible to secure satisfactory cooperation from airlines. In such
a circumstance, the model pricing method may substitute for the unit value method. In
applying this method, the compiler is first required to identify as many key conditions
relevant for yield management as possible. Suppose for example, that the compiler
identifies two relevant conditions; then, the compiler should collect a two-dimensional
vector of price quotes either directly from the airlines, or from their websites. The
weighted average of these price quotations is regarded as a model price which
approximates the unit value price. However, this method is burdensome when there are a
large number of key conditions for airlines' yield management and/or the set of key
conditions changes frequently.

6.3.6.4. Quality issues

It is not always clear as to how compilers should deal with changes in the
characteristics and pricing structure of fares and services. Changes in pricing structure are
often accompanied by changes in the quality of the service such as the introduction of
charges for meals, changes to booking conditions, duration of tickets and changes to the
quantity of free baggage allowed. Jenkins and Puchter (2011) examine the issues arising
from quality changes in air transportation, including several clear examples of quality
changes and their impacts on index development. They favour the use of the production
function of the service producer rather than the utility function of the consumer as the
basis for quality adjustment. However, an internationally agreed approach to these issues,
as well as for the appropriate treatment of frequent flyers programs, has not yet been
found.
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6.3.7. Weighting and aggregation

As previously noted, at the first stage of the compilation of an SPPI for air
transportation a distinction should be made between passenger and freight transport.
Fortunately, in most cases data for the two sub-indices can be collected from the same
respondent.

Figure 6.3.1 serves as an example of a possible aggregation structure for an overall
SPPI for air transportation. The first distinction is made between passenger and freight
transport. At the next level of sub-indices further differentiations can be made between
destinations (passenger transport) and different types of transportation (freight
transportation). At the next lower level of the aggregation structure, various ticket types
per destination (passenger transport) and several important freight routes (freight
transport) have been chosen. The examples of “business destination 1 and “freight type
cool” illustrate how disaggregation can be made. These disaggregations should be applied
uniformly for all destinations and freight types covered in the example.

Figure 6.3.1. Example of an aggregation structure for an SPPI for air transport services

Air
transport

Freight Air
Transport
Weight 20 %

Passenger Air
Transport
Weight 80 %

Freight
,,Priority” ,Standar”
Weight 20% Weight 30%

Freight
,Cool”
Weight 50%

Destination 1] | Destination 2| §Destination 3 Freight

Weight 60% Weight 30% Weight 10%

Business
destination 1
Weight 60%

Ticket type 1
Weight 50%

Business
destination 2
Weight 20%

Ticket type 2
Weight 30%

Business
destination 3
Weight 20%

Ticket type 3
Weight 20%

The example also shows possible available weighting information based on turnover
information. Such information could be generated by respondent accounting systems. It
should serve as the starting point of the index development process in that it can be used
to select the most representative services for an SPPI for air transport. Using a Laspeyres
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type index, the weighting structure and the representative services for on-going pricing,
should be updated at least every five years.

The design of the index aggregation structure will depend on the availability of data
and the willingness of the respondents to cooperate. For example, if it were possible to
obtain further weighting information in regard to the status of the traveller (business,
government, and consumer) for the aggregation structure presented at figure 1, it would
be possible to incorporate an additional disaggregation at the top level of the aggregation
tree in order to calculate indices by type of end user.

6.3.8. Specific aspects

Additional charges which influence price, such as taxes and airport landing and
security charges should be excluded if they are not retained by the service provider.

However, surcharges imposed by respondents to cover rising input costs (e.g. fuel) must
be included.

Theoretically, the price for an observed service should be recorded when the service
is provided, thereby obeying the accrual principle.'® The same rule applies to the
recording of output. As previously noted in chapter 1, the 2008 SNA suggests that
prepayments can be recorded as “interest free loans™ (rather than as purchases of tickets)
from clients to service providers that are paid back at the time of service provision. The
client “buys” the ticket once again at the time of service provision, which ensures
consistency between supply and demand of services. However, in the case of air travel
this not fully satisfactory as prices offered at two different points of time cannot be
automatically be considered as relating to a constant quality service transaction.

Another specific aspect of the air transport service sector is frequent flyer programs
(e.g. Miles and More) which are common amongst airlines. These programs aim to bind
the consumer to one airline or one alliance of airlines by offering special premiums (e.g.
free flights, upgrades) for travelled miles. Typically, several different levels of frequent
flyers exist within one frequent flyer program, based on the number of miles travelled
miles in the previous 12 months. Frequent flyer programs offer additional “free” services
such as priority check in, access to luxury airport lounges with drinks and snacks, and
additional baggage allowance. The extent to which these additional “free” services should
be taken into account in the quality adjustment of prices (and the methodology for doing
so) requires further discussion in the future.

In countries with only one or two domestic carriers it may not be possible to publish
indices for reason of confidentiality.

6.3.9. Overview of national methods
Austria

Austria calculates SPPIs for both passenger and freight air transport services. The
passenger air transport index is compiled using the direct use of prices of repeated
services method whereas the freight transport index is compiled using the unit value
method. In both indices the characteristics of the respective services (ticket type,
destination, mode of freight transport, etc.) have been chosen conjointly with the
respondents. Weighting information is also provided by the respondents. Due to reasons
of confidentiality the indices are not published.

France
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In France an SPPI for air freight transport services is calculated by the Ministry of
Transport. As in the case of Germany, data used in the compilation of the index are
provided by the International Air Transport Association (IATA) in order to reduce
respondent burden and the cost of compilation. The index covers 72% of the total air
freight transport market and comprises of the most important carriers departing from
France.

Germany

Germany compiles a BtoAll index that covers scheduled passenger air transport
(national and international) and freight air transport. One of the main difficulties in the
production and publication of a price index for air transport is the very small number of
resident service producers. For reason of confidentiality, the SPPI for resident producers
is not published but only provided to the national accounts and to Eurostat on a
confidential basis. A separate SPPI for air transport services, covering both resident and
non-resident service producers, is compiled and published.

The direct use of prices of repeated services method is employed for the SPPI for air
passenger transport, mainly using prices that are collected for the CPI. The weighting
scheme is organised by destination, by airline and by type of booking class.

For freight air transport services, the index is compiled using data supplied by
IATA’s Cargo IS service, which provides “standard reports” with data for the whole
market and single airlines. Both unit value prices (for freight rates) and prices of repeated
services (for surcharges) are provided. The sum of the freight rate and surcharges forms a
per-kilo-price which is methodologically classified by the NSI as component pricing.

Japan

Japan compiles price indices for air transport services including air passenger
transport and air freight transport for air passenger transport, the model pricing method is
employed. Air passenger transport services selected for pricing are stratified according to
international and domestic routes. Prices for international routes are further stratified into
three arrival regions: North America, Europe, and Asia/Oceania. Indices are focused on
BtoB transactions. For air freight transport, Japan uses the unit value method. Average-
monthly prices for freight fee per tonnage are collected for specified routes, airlines, and
types of cargo. These prices are stratified according to international and domestic routes.

Sweden

Sweden currently produces quarterly indices for passenger and freight air transport.
However, these indices cannot be published for reason of confidentiality. Prices for air
transportation of passengers on both national and international flights are collected,
differentiating between business and consumer passengers using the direct use of prices
of repeated services method. For air transportation of freight model pricing is used. No
distinction in respect of the end user of the service (e.g. business or consumer) can be
made.

United Kingdom

The U.K. business airfares index aims to measure quarterly movements in prices
charged by U.K. airlines to U.K. business passengers. However, there are difficulties
distinguishing between business and leisure travel for this industry. The index therefore
includes transport of leisure and business passengers, over regular routes and on regular
schedules.
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The index is split into three main categories; long haul flights, European flights, and
domestic flights. Long haul flights have a weight of 76% within the index, European
flights 18% and domestic flights the remaining 6%. The majority of prices are collected
from the U.K. Civil Aviation Authority in order to reduce respondent burden. These are
supplemented with prices collected from a questionnaire sent to one of the large airlines
in the U.K.

The index is compiled using the direct use of prices of repeated services method. An
unrestricted or business class fare is taken as the representative business customer tariff.
Budget airlines and chartered flights are excluded and the U.K. does not currently
produce an index for air freight transport.

United States

The U.S. SPPI for Air transportation is a BtoAll index covers passenger and freight
transportation on scheduled and non-scheduled (charter), and domestic and international
routes. It is based on price information obtained directly from airlines. This index only
covers domestic carriers. The pricing data excludes taxes and airport fees, but includes
fees that are retained by the airlines such as fuel surcharges, baggage fees, and reservation
cancellation fees.

Currently, the U.S. SPPI measures the price development of scheduled air
transportation of passenger services by collecting monthly average revenue (turnover) per
passenger for specific seats on selected flights, i.e. the unit value method. Total passenger
revenue (turnover) and total passengers for select origins and destinations for a given
passenger class (for example: first class, including business or coach) are collected
directly from airlines each month. Separate indices are published for domestic first class,
including business; domestic coach; and international. For non-scheduled or chartered
passenger and freight transportation, transaction prices based on fixed service
specifications are collected. The unit of measure is usually per trip or hour (passenger)
and the price per kilo, per pound, per mile, per trip, or per hour (freight).

Adjustments for baggage fees and reservation cancellation fees for scheduled air
passenger transportation have only been reflected in this U.S. SPPI since 2009. This new
procedure was put in place at the time when many U.S. airlines added or expanded 1st
and 2nd checked bag fees. Data on the amount each airline earns from baggage and
cancellation fees on a per passenger basis are obtained from the U.S. bureau of
transportation statistics. This amount is then added to the average revenue per passenger
reported by each responding airline to get the final price used in the index. Using this fee
adjustment, the U.S. SPPI now reflects all changes that are attributable to the
implementation of 1st and 2nd checked bag fees, as well as any other bag fees (e.g. fees
for oversized, overweight, or 3rd checked bags) and reservation cancellation fees. Prior to
making these adjustments, the SPPI average revenue per passenger data did not include
revenue attributable to bag fees or reservation cancellation fees due to data limitations at
participating airlines.

6.4. Warehousing and storage (Paul Boling, Australian Bureau of Statistics)

6.4.1. Industry description (ISIC 5210)

The warehousing and storage class is one of the components of ISIC section H -
Transport and storage and covers the operation of warehousing and storage facilities for
merchandise. These facilities include those for general merchandise, refrigerated
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merchandise, grain storage and other farm products, other bulk products in specialised
facilities such as timber and petroleum, records management, storage of goods in foreign
trade zones and blast freezing. Business enterprises for which these activities are the
dominant revenue earner should be classified under warehousing and storage. Other
business enterprises providing these services but where the dominant revenue earner is an
additional service such as transport, or a wider range of complimentary or transport
related services, should be appropriately classified elsewhere.

The market for warehousing and storage services has low barriers to entry for service
providers and increasingly there are new or remodelled operations providing specialised
services to cater to changed demands. Larger transport providers are increasingly likely to
branch out into the provision of other modes of transport and services such as
warehousing. Offering bundled services allows service providers to provide more
attractive and effective services to the customer. Cross subsidisation of prices to win new
business creates problems for compilers in obtaining and isolating genuine transaction
prices.

In producing a fit for purpose index, the compiler must achieve a balance between
ideal methods and what is actually practical, with particular reference to available
resources.

6.4.2. Classification aspects

6.4.2.1. Industry classification

ISIC classifies warehousing and storage services under section H - Transport and
storage, division 52 - Warehousing and support activities for transportation, group 521,
class 5210 with no further breakdown. NACE provides the same classification structure.

However, other international industry classifications provide finer delineations. For
example, NAICS delineates group 493 - Warehousing and storage services, by 49311 -
General warehousing and storage, 49312 - Refrigerated warehousing and storage, 49313 -
Farm product warehousing and storage, and 49319 - Other warehousing and storage.
ANZSIC, provides a separate division 53 for warehousing and storage services, identical
to group 530 and subdivided into two classes; 5301 - Grain storage services, and 5309 -
Other warehousing and storage services.

6.4.2.2. Product classification

The CPC classification includes warehousing and storage under section 6 -
Distributive trade services; accommodation, food and beverage serving services; transport
services; and electricity, gas and water distribution services, division 67 - Supporting
transport services, group 672 - Storage and warehousing services. This group is further
divided into 3 classes:

e 6721 - Refrigerated storage services;
e 6722 - Bulk liquid or gas storage services;
e 6729 - Other storage or warehousing.

Only pure warehousing and storage service activities therefore are included. The CPA
classification is very similar although it provides some additional detail in respect of grain
storage services.
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The NAPCS classification is far more detailed and provides a broader overview of all
of the services offered by the sector including auxiliary services for storage and all the
range of services offered by logistics providers. In doing so it facilitates the classification
of products typically offered by other industries and the compilation of approximate
product based indices in addition to industry based indices.

6.4.3. Scope of the survey

Ideally the survey should measure price changes for warehousing and storage
activities provided for hire or reward to all end users. Activities performed by businesses
enterprises on their own account for their own merchandise are not typically included as
obtaining genuine transaction prices may be difficult.

6.4.4. Industry vs. Product based SPPI

Industry based indices measure the transaction prices of activities produced by
establishments classified to the industry. Product based indices measure the transaction
prices of relevant service activities produced not only by establishments classified to the
industry but also the transaction prices of relevant activities produced by establishments
classified elsewhere as a complimentary or secondary activity.

The survey sample is usually industry based (due to the unavailability of a product
level sample frame) and structured to reflect the operational practices of each part of the
industry. On this basis, warehousing and storage services provided as secondary activity
in other industries may be missed even though these services are often an important
secondary activity of establishments classified elsewhere in the transport and logistics
sector (Goldhammer, 2010). Product level indices which offer a finer level of collection
detail can be structured in a more logical hierarchy than industry indices and more closely
resemble how the industries operate in the market.

Consideration needs to be given to whether these secondary activities affect the
market price for the principal activity and if the price is affected, whether the secondary
activity is a price driver of the principal activity. Consultation with industry
representative associations and service providers can provide this information.

6.4.5. Sample design

National registers should be used initially to select respondents. Other sources
including respondent and industry representative organisation provided information may
also be utilised to ensure the sample is representative of the market.

The choice of sampling method may vary depending on the organisation of the
industry in each country. Where there are a limited number of large national service
providers which dominate a specific market (such as grain storage) almost full
enumeration could be considered. Compilers should remain aware of geographical
distribution which may affect seasonality. For example, the geographic size of Australia
gives the country a huge range of climatic conditions. Regional differences in crops and
yields between regions may result in different price trends. In markets characterised by a
larger number of smaller operators to the use of probability based sampling may be more
appropriate. A mixture of probability and non-probability sampling could be employed
where there are a range of large, medium and small units.

Sub-samples may be drawn to represent different sub-industries as the warehousing or
storage of different merchandise may have different cost drivers. For example, a
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warehouse providing storage in respect of a defined space or volume under contract has
different cost drivers to a facility providing temperature controlled short-term hire with a
high throughput.

The sample size will be determined by the structure of the industry, the requirements
for coverage of establishments within various size classes, burden considerations and by
the availability for resources. Ideally the compiler should determine the optimal number
of price observations to be collected from each respondent that will satisfy data quality
standards while at the same time minimise respondent burden. Typically, if the
respondent offers a wide and heterogeneous line of service activities then increasing the
number of activities for which prices are collected will improve representativity.
However, if the different services offered are limited in number, and homogenous, then
fewer service transactions are required to measure price change.

6.4.6. Collection of information and specification of the service

During the respondent initialisation process, each respondent provides information
about the range of services it offers and the respective shares of total turnover generated
by each type of service activity. Representative service transactions are then selected for
the main service activities for on-going pricing. Each transaction should be sufficiently
well specified to ensure that it can be easily identified in each period so as to facilitate
pricing to a constant quality. Some service transactions may be unique to a client but
broadly representative of services provided to other clients.

Information which helps the compiler understand the nature of the industry and
market conditions may also be collected (ideally by personal interview) during the
respondent initialisation process. Industry representative associations may also be a useful
source of market knowledge and perhaps even assist in questionnaire design.

A range of methods may be used to collect prices data from respondents in each
survey period from respondents in a secure and cost-effective manner, while minimising
the burden on the respondent. Prices data can be collected via survey forms, email, from
company websites (particularly for services aimed at the consumer or small business),
from administrative data such as exchange rates or from other statistical collections such
as those relating to international merchandise trade. Some services activities may have
published rate schedules which are updated on a regular basis.

6.4.7. Main pricing methods

6.4.7.1. Contract pricing

A key characteristic of the provision of warehousing and storage services is the
bundling of services, often at unique rates to specific customers (Lucier, 2004).
Consequently, the contract pricing method is commonly employed for this sector. This
method facilitates the collection of prices for bundled services with multiple price-
determining characteristics and is reflective of the pricing mechanism employed in the
sector. Where standard services are provided to different customers at the same price the
direct use of prices of repeated services method can be employed. Use of this method is
facilitated by the fact that warechousing and storage services are usually easily described
(Goldhammer, 2010).

EUROSTAT-OECD METHODOLOGICAL GUIDE FOR DEVELOPING PRODUCER PRICE INDICES FOR SERVICES © OECD/European Union, (2014)



6. TRANSPORTATION AND STORAGE - 153

6.4.7.2. Unit value method

The unit value pricing method can also be employed where total revenue can be
divided by a measure of the total volume of services provided (such as per day, per m®).
However, it is important that the service provided must be very homogeneous and that the
volume measure is reflective of the pricing mechanism employed. Furthermore, it may
not be appropriate to use unit value measures based on time where fixed charges are a
component of prices.

6.4.8. Quality issues

The SPPI should measure the change in price of a fixed basket of representative
services to constant quality. Changes in the conditions, access, security and length of time
warehoused or stored could all give rise to quality change. Specific service transactions
priced in one period may not be available in a subsequent period either because of a
change in the characteristics of the service or because it has been replace by a new
service. Failure to account for quality changes will introduce a bias into the price index.
Thus, if the qualities of goods or services being compared are not identical, quality
adjustment is required.

The price collection instrument should require the respondent to note reasons for
significant changes in price or changes to the product. These reasons may also provide
signals to alert the compiler to changes in quality.

Missing values can be estimated using “class mean” imputation, wherein missing
price movements are imputed using movements based on the next highest level of
aggregation.

6.4.9. Weighting and aggregation

Weights should be based on contribution to the total industry revenue. These data
may be available from different sources for different levels. For aggregates at or above
the lowest level in the classification framework, values from structural business statistics
or national accounts input/output tables could be used. For samples or aggregates below
this level of the classification it may be necessary to use industry sourced information or
data from turnover surveys or other surveys, perhaps by other organisations.

The key sources of data for upper level weights for the Australian SPPIs are the
Australian national accounts input/output tables. In addition to broad data from input-
output tables, other data sources used to construct national accounts aggregates are
frequently used in the estimation of lower level weights. Whilst these data typically come
from other Australian Bureau of Statistics (ABS) economic surveys, the national accounts
component data are generally more complete in terms of consistent coverage and
valuation basis. ABS economic surveys are also used in the production of lower level
weights for the output producer price indices. These data typically provide information on
type and characteristics of producers, as well as some detailed information on revenue. In
addition, these ABS surveys frequently provide information regarding industry outputs in
terms of quantity measures. Deriving lower level weights from these quantity data
requires that they are combined with measures of average prices.

Other weighting data may be sourced from administrative data, industry associations
or during the respondent initialisation process.
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6.4.10. Specific aspects

Warehousing and storage services are increasingly bundled with transport services
and other complimentary services such as packing and stock management. Many
warehousing and storage providers also offer “supply chain management” or “logistics
solutions” and bundle a variety of services for their customers. In these instances business
contracts may be won by discounting part of the overall bundled task with this service
effectively subsidised by the remaining parts. Obtaining separate market prices for
specific services can be a challenge.

Another practice within the industry is to contract for a fixed quantity or period with
'take or pay' conditions whereby the purchaser’s obligation to pay is unconditional
whether or not the purchased service is taken. The current turnover rate and percentage of
the fixed quantity in the contract which is utilised may then have an effect on the unit
price of the storage. While list prices could be used for the pricing of some services, this
practice could miss price changes arising from discounting.

Increased awareness and understanding of the issues facing this sector will lead to
improved methodologies and ultimately better estimates of the real output and
productivity for the warehousing and storage services sector.

6.4.11. Overview of national methods

The U.S. includes bundled services and produces both industry and product indices.
Germany and Hungary also produce both, whereas industry indices are produced by
Austria, New Zealand, Poland and Australia. Product indices are produced by France,
Korea, Mexico, the Netherlands and the U.K. Most countries use ISIC, or a concordant
system, as the industrial classification system and update weights with a five year
frequency.

All countries rely on respondents to provide information explaining how much a
change in price is due to a change in quality. This information is used to determine the
method and amount of appropriate quality adjustment.

In the U.S., all services provided by firms classified in this sector are covered. Any
services that are not principal to warehousing and storage are considered “other receipts”
and given a chance of selection at each sampled firm. When publication criteria are met, a
price index for “other receipts” is published. Examples of common “other receipts”
include the arrangement of freight transportation, packaging and labelling services, and
supply chain management consulting.

Model pricing is used in the U.S. for bundled transactions where a firm provides
additional services such as sorting, packing and crating in addition to the storage service.
For these bundled transactions an actual transaction is selected in the initial data
collection period. This transaction may include, for example, a charge for storing 100
boxes of a product for 60 days along with a one-time per box charge for packing and
crating. For the initial price, it is essential that the same quantities of the product are used
to determine both the storage charge and the packing and crating charge. If the storage fee
is for 100 boxes, then 100 instances of the “per box” packing and crating fee should also
be recorded so as to ensure that these services are represented in the correct proportions.
In subsequent periods the respondent estimates the current storage and packing and
crating fees they would charge, while the quantity of 100 boxes is held constant.
Explaining the pricing methodology is often challenging as some respondents prefer to
update both the rates and the quantities, when only rates should be updated.
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6.5. Cargo handling (Paul Boling, Australian Bureau of Statistics)

6.5.1. Industry description (ISIC 5224)

Cargo handling is one of the components of the transport and storage industry. This
class includes the loading and unloading of goods or passengers' luggage irrespective of
the mode of transport used for transportation. Stevedoring and the loading and unloading
of freight railway cars are the largest components of the cargo handling industry.
Stevedoring is dominated in most countries by the moving, lifting and securing of
intermodal containers within the terminal facility onto or off the mode of transport. Cargo
handling excludes the operation of the terminal facilities.

Cargo handling services are usually provided by large national or multi-national
service providers and are concentrated in ports. Entry into the market at this level requires
large areas of dockside land for container storage and transfer to other modes of transport.
Handling equipment is large and requires multiple units to efficiently turn around a
vessel. The capacity to secure large amounts of finance or the availability of cash is a
barrier to entry to this industry.

6.5.2. Classification aspects

6.5.2.1. Industry classification

Cargo handling is classified under section H - Transport and storage, division 52 -
Warehousing and support activities for transportation, group 522 - Support activities for
transportation of the ISIC classification system. It covers the loading and unloading of
goods or passengers' luggage irrespective of the mode of transport used for transportation
operation of terminal facilities, stevedoring and the loading and unloading of freight
railway car but excludes the operation of terminal facilities.

A review of the international industry classification systems shows varying degrees of
concordance with the ISIC classification. The NACE classification is fully aligned with
the ISIC classification. However, in the NAICS classification cargo handling activities
are organised according to the mode of transportation such that, for example, the handling
of air cargo and baggage is classified under industry 488119 - Other airport operations,
while the handling of cargo carried over the road network is classified under industry
488490 - Other support activities for road transportation. The handling of cargo
transported over water is classified as an industry 488320 - Marine cargo handling.
Similarly, the ANZIC classification is organised according to the mode of transportation.

6.5.2.2. Product classification
The main international product classification systems are not well aligned.

In the CPC classification, the corresponding products for ISIC are classified under
section 6 - Distributive trade services; accommodation, food and beverage serving
services; transport services; and electricity, gas and water distribution services, division
67 - Supporting transport services, group 671 - Cargo handling services. The
classification of cargo handling service products are split between the handling of
containers (class 6711 - Container handling services) and non-containerised cargo (class
6719 - Other cargo and baggage handling services).
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The European CPA classification system also differentiates cargo handling service
products by the handling of container cargo and non-containerised cargo but additionally
it differentiates by location — services provided at ports and not at ports.

In the NAPCS classification system cargo handling service products are classified
under the warehousing and storage industry group. Cargo handling service products are in
the main differentiated on the basis of the type of cargo: goods, bulk liquids and gases,
dry bulks, climate-controlled goods, automobiles, project cargo and other cargo. The
handling of boxed, palletised or packed goods and intermodal containers are also
distinguished.

6.5.3. Scope of the survey

The ideal survey measures price changes for the provision of each of the different
types of cargo handling services. Often, only the main service lines, on the basis of their
share of the total output for the cargo handling industry, will be covered.

Furthermore, scope will be limited to those service activities performed for hire or
reward as separate services. Cargo handling activities performed by enterprises on their
own account for their own merchandise are typically not included as obtaining a genuine
transaction price for a non-market service may be difficult.

In Australia, ANZSIC class 5211 - Stevedoring, covers the largest proportion of cargo
handling and the SPPI is effectively limited to stevedoring for ship containers. The
revenues generated by other types of cargo handling, such as break bulk and car carrying
on Roll On-Roll Off (Ro-Ro) vessels are not significant enough to warrant their inclusion
in the SPPI, given the limited resources available for survey compilation.

The market for stevedoring for ship containers currently operates as a duopoly and
prices are subject to scrutiny by the Australian Competition and Consumer Commission
(ACCC), under Part VIIA of the Competition and Consumer Act 2010. The ACCC
monitors the prices, costs and profits of container terminal operator companies at the
ports of Adelaide, Brisbane, Burnie, Fremantle, Melbourne and Sydney under the
container stevedoring monitoring program. The ACCC publishes a representative price
for container stevedoring services which is calculated as an average across all ports - no
single port facility may actually charge that price. This price is used in the compilation of
the SPPI. A third operator is in the process of building a new terminal in Brisbane.

6.5.4. Industry vs. Product based SPPI

Although product based SPPIs are the most appropriate measure for use in the
deflation of the national accounts, they are rarely feasible as they require a sampling
frame comprising of sufficiently detailed product level turnover data.

Alternatively, an industry based SPPI can be compiled from a sample of
establishments classified to the cargo handling industry. All of the output of these
sampled units is represented, including secondary activity output that is classified under
other industries in the classification system, and aggregated to form a 4 digit industry
level index.

The larger the shares of industry turnover generated from the provision of cargo
handling services as secondary activities the stronger the argument for compiling product
based SPPIs. Consideration also needs to be given to whether these secondary activities
affect the market price for the principal activity and if so, whether the secondary activity
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is a price driver of the principal activity Consultation with industry representative
associations and service providers can provide this information.

6.5.5. Sample design

Samples are typically drawn from business registers using either probability
proportional to size sampling or a non-probability technique. Where a limited number of
large national service providers dominate a specific market almost full enumeration could
be considered. In markets characterised by a larger number of smaller operators the use of
probability based sampling may be more appropriate. A mixture of probability and non-
probability sampling could be employed where there are a range of large, medium and
small units. Sample rotation is advisable among smaller units in order to limit the length
of time they remain on the survey panel. Rotation keeps the sample up to date and
reduces the impact of sample depletion.

Cargo handling services for different types of merchandise can have very different
cost drivers and therefore the sample should be representative different service activities.
For example, the lifting of containers in a terminal from one mode of transport to another
with a rate per container that is fixed irrespective of content or weight has different cost
drivers to handling services for non-containerised merchandise.

6.5.6. Collection of information and specification of the service

During the respondent initialisation process, each respondent provides information
about the range of services it offers and the respective shares of total turnover generated
by each type of service activity. Representative service transactions are then selected for
the main service activities for on-going pricing. Each transaction should be sufficiently
well specified to ensure that they are easily identified in each period thereby facilitating
constant quality pricing. Some service transactions may be unique to a client but broadly
representative of services provided to other clients.

Specification parameters may include:

e Type of cargo (liquid, dry bulk, automobile, etc.);
e Containerised or non-containerised;

e Packed (box, pallet, etc.);

e  Weight;

e Load on-Load off or Roll on-Roll off;

e Turn-around time;

e Security provided for cargo;

e Client.

Information which helps the compiler to understand the nature of the industry and
market conditions may also be collected (ideally by personal interview) during the
respondent initialisation process. Industry representative associations may also be a useful
source of market knowledge and perhaps even assist in questionnaire design.

A range of methods may be used to collect prices data from respondents in each
survey period from respondents in a secure and cost-effective manner, while minimising
the burden on the respondent. Prices data can be collected via survey forms, email, from
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company websites (particularly for services aimed at the consumer or small business),
from administrative data such as exchange rates or from other statistical collections such
as those relating to international merchandise trade. Some services activities may have
published rate schedules which are updated on a regular basis.

6.5.7. Main pricing methods

Cargo handling services are usually repeatable and priced according to a consistent
mechanism. The direct use of prices of repeated services can therefore be employed in
most cases.

The industry does not appear to be subject to rapid technological change and it should
be possible in many cases to price repeated services of constant quality over at least a
number of years.

In Australia the representative price for stevedoring services is currently calculated
annually as an administrative by-product of the regulating body. It is expressed as the
container lift price of a twenty foot container.

6.5.8. Quality issues

The SPPI should measure the changing price of a fixed basket of services. Changes to
service conditions, access, security and turn-around time could all give rise to quality
change. A specified service may become unavailable over time because of a change in its
specification or because it has been replaced by a new service. Failure to account for
quality changes can introduce a bias into the index. Therefore, a quality adjustment is
required if the quality of a specified service changes.

Respondents should be required to note reasons for significant changes in price or any
changes to the specified service.

6.5.9. Weighting and aggregation

Weights should be based on contribution to the total industry revenue. These data
may be available from different sources for different levels. For aggregates at or above
the lowest level in the classification framework, values from structural business statistics
or national accounts input-output tables could be used. For samples or aggregates below
this level of the classification it may be necessary to use industry sourced information or
data from turnover surveys or other surveys, perhaps by other organisations.

The key sources of data for upper level weights for the Australian SPPIs are the
Australian national accounts input-output tables. In addition to broad data from input-
output tables, other data sources used to construct national accounts aggregates are
frequently used in the estimation of lower level weights. Whilst these data typically come
from other ABS economic surveys, the national accounts component data are generally
more complete in terms of consistent coverage and valuation basis. ABS economic
surveys are also used in the production of lower level weights for the output producer
price indices. These data typically provide information on type and characteristics of
producers, as well as some detailed information on revenue. In addition, these ABS
surveys frequently provide information regarding industry outputs in terms of quantity
measures. Deriving lower level weights from these quantity data requires that they are
combined with measures of average prices.
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Other weighting data may be sourced from administrative data, industry associations
or during the respondent initialisation process.

6.5.10. Specific aspects

Cargo handling services may be bundled with other transport services and or
complimentary services such as packing and stock management. Obtaining separate
market prices for specific services can be a challenge.

Increased awareness and understanding of the issues facing this sector will lead to
improved methodologies and ultimately better estimates of the real output and
productivity for the cargo handling services sector.

6.5.11. Overview of national methods

Germany, Hungary and the U.S. compile both industry and product level indices.
France, Korea, the Netherlands and the U.K. compile product level indices.

Korea

In Korea the charge-out rates for cargo handling are adjusted annually as a result of
labour-management negotiations. The adjustment of rates for water freight handling in
each harbour requires government approval. The price data are collected from the
industry representative association and government websites. Korea's SPPI for cargo
handling services comprises of two elementary aggregates, for railroad loading and
unloading charges and harbour loading and unloading charges. Their respective weights
obtained from input/output tables and since 2013 the SPPI has been calculated as a
chained index with annual updated weights.

Netherlands

In the compilation of the SPPI for cargo handling services in the Netherlands,
elementary indices are calculated as geometric averages. Successive levels of aggregation
are then performed company level weights (derived from the SBS survey) and then
weights derived from the input/output tables. Weights are updated every 5 years although
the introduction of an annual updating of weights is currently under consideration.

United Kingdom

In the U.K., SPPI compilers found that the CPA classification structure did not reflect
the organisation of the cargo handling industry. Therefore a customised aggregation
structure, which delineates the industry into sea, air and land cargo handling services, was
developed after industry consultation. Cargo handling services represent a small part of
the overall supply chain. Often a cargo handling service is arranged as a component of the
whole process of moving goods from one point to another. This can lead to difficulties in
identifying the price actually received for the handling element alone. Therefore, where
appropriate, respondents are advised to include solely the price of cargo handling
services.
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6.6. Courier and postal activities (Denis Gac, INSEE & Ildiké Hamvainé Holocsy,
Statistics Hungary)

6.6.1. Industry description (ISIC 53)

The service activities provided by the postal and courier industry are the collection
and delivery of documents, letters and parcels (in general, light freight). The time
between collection and delivery is one of the most important differences in quality among
the variety of services.

The total turnover of postal and courier services (ISIC 53) represents approximately
1% of the European total GDP. Nearly 80% of the total turnover of this division is
generated by national post activity, with the remainder generated by other postal and
courier activities. In a number of countries, such as Australia and the U.S., courier
services have a larger share of turnover although the provision of postal services
dominates the industry.

The core definition of postal services and courier services are the same, except that
postal services are rendered under a “universal service obligation” (USO)."” Postal
operators are traditionally state-owned and regulated. Many countries impose
requirements on the incumbent postal operator to provide prescribed services at a certain
level of quality, for example requirements to provide a given frequency of deliveries or
collections, to limit the maximum distance to the nearest post office, and to propose
affordable offers for mail, or small parcels.

Officially, the European Commission defines the “universal service obligation”
(USOs) as the obligation for holders of postal monopolies to ensure every citizen has
access at least one delivery and collection of mail five days a week, at affordable prices
throughout the territory. Regulatory bodies ensure that these obligations are performed
(not only in the EU, but also in countries such as the U.S., Norway and New Zealand).

The postal market is, for historic reasons, usually dominated by a single producer. If
there is any competition, it often exists only in certain parts of the market such as mass
mail or international mail. Despite legislation to allow competition and liberalise the
market, it is unlikely that full competition on all postal services will be achieved, in all
countries, due to the nature of the service activities. These monopolistic situations give
rise to confidentiality issues.

However, some countries have completely liberalised their postal sector (Germany,
Sweden, Finland, New Zealand), while some others have retained only a small reserved
area.

In direct contrast to the market for postal services, the market for courier services is
highly competitive. The provision of postal and courier activities is currently undergoing
change, as service providers increasingly offer diverse products, such as logistics, storage
and freight transport services to their customers. In addition, establishments classified to
the freight transport by road division often compete directly with couriers, by offering
similar services.

The structure of the population of couriers within European countries is quite similar.
Most have few employees (small and medium size sized), but the largest dominate the
turnover of this activity. In other words, this sector is controlled mainly by large
enterprises. However, the structure of the population of postal enterprises is even more
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extreme: one enterprise dominates the market typically accounting for at least half, but
possibly much more, of the total revenue of the industry.

Both households and businesses purchase services from national post operators
although businesses (including government) are by far the largest clients (in the EU their
proportion is more than three-quarters of the total turnover). Courier and local messenger
service producers also focus their activity on businesses. There are also some differences
between the services they offer. Normally, national post services are more routine and
have very specific characteristics that cannot be changed. On the other hand, courier
service producers can offer ‘tailor-made’ services, often fixing prices with reference to
the volume of documents and parcels for delivery.

Globalisation is also affecting this industry. Service producers are establishing
alliances with equivalent providers abroad, in order to improve the international delivery
of parcels.

6.6.2. Classification aspects

6.6.2.1. Industry classification

As a result of an international harmonisation process, the various international
industry classifications are quite similar. As shown in annex A, the industry descriptions
and parameters are broadly equivalent.

However, in several cases it is difficult to exactly classify business enterprises. Each
unit is classified to a single activity, whether it is wholly or mainly engaged in that
activity. Some units may have a very significant secondary activity, perhaps completely
different from their main activity, and a small change in the relative importance of
activities can lead to a reclassification of business.

There is an important classification issue in respect of the differentiation between
courier firms and freight transport by road enterprises. As mentioned above, both can
offer similar services although the weight of the goods transported is usually used to
differentiate between ‘courier services’ and ‘freight services’. However, there is no
universal rule applied and the definition of these services varies between countries.
Normally, transportation of items weighing up to 30 kg is considered as a postal and
courier service and transportation of heavier items is classified as freight transport. An
important requirement of couriers, which can distinguish them from service providers in
similar industries, is that they must be able to provide end-to-end transportation, from
origin to destination including local pick-up and delivery in a time sensitive to quality. In
Germany, the size of the transport vehicles in use is used to distinguish between “courier
services” and “freight transport by road.” Additionally, a courier service has to provide
both collection and delivery. In summary, the liberalisation of the postal market
increasingly blurs the distinction between postal and courier or freight-related services
(see under section 6.1.3).

The provision of “express delivery” services appears to lie between the postal and
courier two activities. The core business of the express industry is the provision of door-
to-door transport and delivery of next day or time-definite shipments, including
documents, parcels and merchandise goods. In Germany, door-to-door transportation is
the characteristic feature of courier services. Express services are mainly defined by
delivery time. However, the differences in delivery time of postal and parcel services
compared with express services are diminishing. A few (perhaps 4 or 5) enterprises
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dominate this industry internationally (namely, DHL, FedEX, TNT and UPS). These
enterprises are referred to as “integrators”, as they maintain control over all aspects of the
distribution process with each item being tracked at every stage of its journey. Express
transportation is achieved by using a variety of different transport modes; lorries, vans,
trains, passenger aircrafts, and freight aircraft as well as on-foot.

The courier and messenger sector defined by categories 4921 and 4922 of the NAICS
consists of establishments primarily engaged in providing air, surface or combined
courier delivery services. Local messengers comprise of establishments primarily
engaged in providing messenger and delivery services of small parcels within a single
urban area. Establishments engaged in the delivery of letters and documents, such as legal
documents, often by bicycle or on foot; the delivery of small parcels such as take-out
restaurant meals, alcoholic beverages and groceries, on a fee basis, usually by small truck
or van, are included.

6.6.2.2. Product classification

The corresponding products for ISIC 53 - Courier and postal activities, are classified
in classes 6811 - Postal services, 6812 — Courier services and 6813 - Local delivery
services, of the CPC.

The international product classifications are however not well aligned and
harmonised, and this may imply classification and comparability problems. CPA offers
further details with additional subcategories for postal services under universal service
obligation related to newspapers and periodicals (53.10.11 CPA) and three for the postal
and courier services. In contrast, the other international product classifications (NAPCS
and ANZSPC) provide less detail. None of the international product classifications
provide sufficient detail to distinguish differing drivers of price change.

6.6.3. Scope of the survey

Ideally, the survey would track constant quality price change for the full range of
output to all and users.

The postal and courier services industry groups should be fully covered, as it is the
case for many European countries. Some exceptions may however exist according to the
country context; in Germany only courier activities are covered despite a full de-
monopolisation of the sector in 2006.

For postal services, one of the main challenges for compilers and data suppliers is the
identification of domestic and non-domestic markets since the international agreements
between national post offices and other postal and courier operators."® Thus in most
countries, the portion of the total turnover generated by exported services is not covered
by price indices. On the other hand, postal services in several countries are limited to
letters and parcels, and some services such as those related to delivery of newspapers and
periodicals, counter services or food home delivery service are not included.

As previously mentioned, business and government end users consume the majority
of the service output. The household share of postal services is fairly small and in most of
countries it is not representative of the overall activity. As a result, an index covering only
the provision of services to business and government end users may closely approximate
an index including services to households.
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Additional data collected for the CPI could be used in the calculation of a BtoC,
which in turn could be used in the compilation of a BtoAllL" Generally postal activities
are covered by the CPI, so there should be no extra collection work involved.

6.6.4. Industry vs. Product based SPPI

A primary use of SPPIs is in the deflation of the service industry output to produce
relevant statistical indicators at constant (real) prices. For the calculation of an industry
based volume index an industry based SPPI is sufficient. However, for national accounts
purposes a product based SPPI is more appropriate.

Many establishments classified to the CPA division 53 - Postal and courier services,
have relevant turnover share generated from secondary activities. For example, as well as
providing postal activities under universal service obligation (53.10 CPA) the Hungarian
post office provides courier, logistic, telecommunication and other monetary
intermediation services as secondary activities. On the other hand, enterprises classified
to the freight transport or warehousing and support industries for transportation, may also
have a relevant share of turnover generated from secondary courier activity.

In Hungary, the SPPI for the industry is compiled at both industry and product level
(at NACE 4-digit level and CPA 4-digit level respectively). The sample of establishments
classified to the division 53 is expanded to include establishments with relevant
secondary activity in “other postal and courier activities”. Respondents are asked to
provide prices for both principal and secondary activities.

6.6.5. Sample design

As previously noted, the structure of this industry is quite similar from country to
country. In particular, the ISIC class 5310 - Postal activities, is made up by one dominant
service provider and possibly a small number of other providers. The smaller service
providers should be included in the sample if they have a significant market share.

Price development can differ by product or client type, depending on the extent of
liberalisation in specific markets. For instance, if only international postal services are
liberalised in a certain country, it is important to get specific price data on this submarket
(as well as relevant weighting data), because price development may differ from those
submarkets that have not been liberalised. In liberalised submarkets volume discounts
may be afforded to larger clients like banks and insurance companies. On the other hand,
if the market is free of competition, the sole provider of postal services may not see any
need to offer any discounts.

For courier firms, probability proportional to size (PPS) sampling, by turnover or
number of employees, is advisable. Where a small number of large units dominate, they
should always be included in the sample. Another option is to include only the largest
units (cut-off sampling), when they account for almost entire market (e.g. greater than
80%) and therefore dictate the evolution of prices. This option will therefore minimise the
response burden on small units. According to the Voorburg Group survey previously
mentioned, cut off sampling is the predominant sampling method used among reporting
countries. A census of the largest units is taken above a size threshold (or cut off line) and
this may be supplement by a random or subjectively chosen sample of smaller units.

An additional consideration when designing a sample for the industry concerns the
choice of submarkets and services to be sampled within the dominant/monopoly postal
enterprise. The household share of postal services in most of countries is fairly small (Gac
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and Holocsy, 2010). However, for courier activities in particular, the demand from
households could be significant.

6.6.6. Collection of information and specification of the service

Prices should be collected for a set of well specified service transactions so as to
facilitate constant quality pricing. Prices should be collected on the basis of the
appropriate unit of measure, such as one mail (letter, package, other).

The price of each service activity depends on various factors including; transaction
partners, geography (i.e. origin and destination of service); timing of delivery (e.g.
overnight or next day and other); type of the item(s) being delivered; the size of the
delivery (in number, weight, and/or volume); type of service (ground, air, etc.). In some
countries, consideration is given to additional criteria, such as type of packaging;
insurance or registered/special delivery.

For courier services, the most important price determining characteristic is the time it
takes for a package to be delivered. The customer is not concerned by the modes of
transportation used, only that the package is delivered within the allocated time. Express
delivery services by air are faster (and higher priced) while standard courier services are
slower (and lower priced). Courier services by air often include a domestic component
and international component.”

The price of a service activity can typically be expressed as follows:
Price = Base rate + fuel surcharge + other applicable surcharges

It should however be noted that a large number of transactions take place in this
industry, while the item allocation is comparatively small. Major service providers
account for the bulk of transactions due to high concentration levels within the industry.
The term "bulk mail" refers to larger quantities of mail prepared for mailing at reduced
postage.

The prices of postal and courier services are often quite stable. Therefore quarterly
collection of data may be sufficient to study the evolution of producer prices. If the index
of postal services shows significant change at annual intervals only (e.g. in the first month
or quarter of the year), this may have implications for the frequency of price collection.

The most commonly employed methods of collecting price data on an on-going basis
are by survey or from the list prices displayed on the websites of service providers
(although often only the larger service providers list their prices in detail on their
websites). However, it must be remembered that list prices may not include discounts,
unless for example, the company provides a discount calculator relating to volume
purchases. Regulatory authorities may also be able to provide some data.

6.6.7. Main pricing methods

When selecting the pricing method to be employed for the measurement of price
change in the industry, it is important to consider the pricing mechanisms used by service
providers. The most common pricing methods employed in the compilation of SPPIs for
post and courier service activities are discussed below.
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6.6.7.1. Direct use of prices of repeated services

List prices for common service activities are often available, in particular for postal
services, and these can be used to proxy for direct use of prices of repeated services. In
some countries, large service providers may include a calculator service on their website
to show the discounts that will apply to list prices based on the volume of services
purchased. In such cases the observed prices may be closer to actual real transaction
prices.

The use of list prices reflects the relative abundance of on-line information. However,
it is important to establish the relative market share of services sold at the list price when
establishing the index weighting structure to ensure they are not over represented in the
index. List prices should only be used if it can be established that sufficient quantities of
services are actually sold at their list prices, or in other words that the list prices are
representative of real transaction prices.

In many countries certain postal and courier activities are covered by the CPIL. It may
therefore be possible to reuse data collected for the CPI in the compilation of SPPIs.
However, these data may require certain transformations, to account for differences in
survey periodicity and the treatment of taxes and subsidies. It should also be noted that
prices collected for CPI compilation are unlikely to include volume discounts that may be
important in the context of the provision of services to other businesses and to
government. The use of CPIs as proxies for the SPPI is discussed in more detail under
chapter 2.

6.6.7.2. Unit value method

Under the unit value pricing method, the unit price index is determined as the quotient
of the value (sales revenue) and quantity of services sold over a large number of
transactions. The method is applicable in cases when service types in a group of services
are relatively homogeneous. The units have to be defined clearly for each product or
service. The units should be as homogenous as possible, e.g. letters classified by size,
parcels classified by narrow weight and/or dimension categories. To ensure the
homogeneity of the units, detailed specifications including the speed of delivery and
destination must also be included. In defining the unit, detailed information about the
quantity of units sold has to be available; this may impose a general restriction on the
degree of homogeneity that can be achieved.

If the services are homogeneous and can be quality adjusted for any changes
occurring, then the unit value method is an optimum choice. A drawback of this method
is that information about the quantity of products sold is often not available at a
sufficiently detailed level that ensures the homogeneity of the underlying services. In
such cases care must be taken to ensure that the range of services grouped together (at the
lowest level for which quantity data are available) are relatively homogenous - otherwise
the unit value method should not be used (e.g. if the lowest level of quantity data
available is ‘all letters’ then this is too heterogeneous to consider using the unit value
method).

6.6.7.3. Contract pricing

For services provided by a dominant postal service provider to large clients, contract
pricing can be employed. The service provider selects representative services that are
repeatedly to specific clients under long-term contracts.
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Contract pricing is an ideal method as it measures the real transaction prices of
services. However, it is difficult to apply to the full range of services provided by the
industry, in particular when unique services are provided. Furthermore, the method
should be used with caution because individual contract prices agreed in a previous
period for future periods may not be representative of current price development in the
industry

6.6.7.4. Model pricing

Under this method, bundles of service activities are described in detail and
respondents provide prices for them in each survey period. The selected services have to
be representative of common transactions within each relevant sub-sector of activity, and
should be replaced if they become less representative over time. Usually, these models
are defined on the basis of weight/size of parcels, speed of delivery and destination.
Nevertheless, more characteristics could be taken into account if they influence price, for
example, type of delivery, inclusion of insurance etc.

The main advantage of model pricing is that any improvements in productivity should
be captured in price changes. It is important to ensure that the model remains
representative and that respondents include all applicable discounts when re-pricing the
model service activities each period.

6.6.8. Quality issues

In the past, services provided by the postal and courier industry were mainly defined
by stable characteristics and consequently quality changes were relatively easy to
measure. However, due to market liberalisation and the free movement of services,
quality aspects have become increasingly important. In particular the increasing number
of service providers offering both postal and courier services creates challenges in respect
of the classification of services and service providers and strengthens the argument for
product based indices.

The most commonly observed quality adjustment method for the industry is the
overlap method. This method can be applied relatively successfully because new and old
services are generally sold simultaneously. Where this is not the case, respondents can
often provide previous period prices for new service activities. Comparable adjustment
and quantity adjustment methods are also used.

In order to maintain the on-going quality of the index, significant price changes and
changes to existing services should be queried with respondents and treated appropriately.
Most compilers make comparisons, mainly on an ad hoc basis, with data from other
sources (e.g. CPI, SPPI from other countries, regulatory or administrative data, and
exchange rate movements). If service activities are performed on an ongoing basis,
quality adjustment may rarely be required. However it is important to ensure that
observed prices remain representative of the types of service activities provided. Prior to
dissemination, the price indices should be analysed and historic trends reviewed.

6.6.9. Weighting and aggregation

Data used in the weighting and aggregation of the SPPI may be derived from a
number of sources such as dedicated turnover surveys or the national accounts. Many
countries collect turnover/revenue data on an annual basis to derive the necessary weights
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for index compilation (e.g. the Netherlands, Hungary). Regulatory authorities may also be
a potential source of data.

Hungarian experience

Hungary employs two sources of turnover data for weighting. For aggregation of
establishment-level and higher-level sub-indices of “large” establishments, previous year
“product-level” turnover data is collected using a dedicated SPPI survey. For the
industry-based SPPI, turnover data from two years prior is obtained at the 4-digit and
higher levels from the SBS. Weights are updated annually.

Lower level (CPA 6-digit) indices for the national post office are first calculated as a
weighted arithmetical average and as un-weighted geometrical means for other
respondents. Next, the respondents’ class level (CPA 4-digit) aggregates are computed as
a weighted arithmetical average, followed by sub-indices for “large” (weighted) and
“smaller” (un-weighted) units, which are aggregated using the share of industry data as
derived from the SBS survey.

Compilation of a business to all users aggregated index can be calculated as a
weighted average of the BtoB and BtoC indices in the following way:

o A weighted average from BtoB and BtoC indices is calculated by applying the
relevant turnover share as weights.

e Assuming that Igan, Ipwos, and Ig,c are the relevant indices, Wgpoan, Waop and
Wi are the weights, the formula could be expressed as follows:

Istoan = IBtoB * WBoB + IBtoc * WBtoC,

where 1 = Wgioan = Wato + Waioc

6.6.10. Specific aspects

For most countries there have not been any notable complications in obtaining a
sampling frame, and respondents are able to provide pricing data with minimal difficulty.
The main challenges in developing the index for postal and courier services are described
below.

The SPPI for postal services should primarily focus on the dominant (or monopoly)
service activity provider, as this business enterprise largely determines the total index.
Confidentiality guidelines typically prohibit publishing the index for postal services
meaning that only the overall index for postal and courier services or only the courier
services index can be published. In European countries, the postal SPPI is generally
available only to national accountants and to Eurostat for inclusion in EU-aggregates.
However some countries, such as the U.S., have mechanisms for waiving confidentiality
guidelines with the respondent’s assent.

It is important to distinguish between resident consumption of international courier
services and service exports. Assuming that for national accounts purposes exports means
“products or services sold to non-resident customers”, and that according to international
rules, postal offices deliver letters (parcels) coming from abroad for an agreed sum, the
simplified examples — figures 6.6.1. and 6.6.2. - illustrate export/import transactions as
follows:
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Figure 6.6.1. Delivery letters (parcels) from country A to the country B

Price A: 2€ Price B: 1€
Letter 1 Post A | Post B | Letter 1
Countnjiili} Country B
i ¢
Post A Frontier Post B
A 3€ v
Customer A Address B

From the point of view of country A, the delivery of post as presented is a domestic
service (sold to the domestic customer). The value of the domestic turnover is 3€, which
includes an imported service (provided by the Post B located in the country B for the
agreed sum) for 1€.

Figure 6.6.2. Delivery letters (parcels) from country B to the country A

Price: 1€ Price: 3€

Letter 2 Post A Post B| Letter 2
¥ Countnjjjjij Country B
?

Post A Frontier Post B
tae
Address A Customer B

Again from the point of view of country A, the delivery of post as presented is an
export service (sold to the Post B, located in the country B). The value of the export
turnover is 1€.

6.6.11. Overview of national methods
Austria

For the compilation of SPPIs for postal activities under universal service obligation in
Austria, data is collected from only one respondent, the national post company. On this
account the index cannot be published. Currently the index calculation is based on official
postal tariffs which can be obtained via the internet. The direct use of prices of repeated
services pricing method is employed. The various resulting sub-indices (parcels, letters,
etc.) are aggregated by turnover weights provided by the national post agency.

The direct use of prices of repeated services method is also employed for other postal
and courier activities. Price determining characteristics are size, weight, destination and
speed of delivery and the prices are provided by the respondents inclusive of discounts.
The index for other postal and courier activities is published as there are an adequate
number of respondents.

Canada
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The courier and messengers service price index — CMSPI (NAICS 492) measures the
change over time in prices for courier and messenger services provided by long and short
distance delivery companies to Canadian based business clients. The courier service
portion includes deliveries within and between Canadian cities and provinces/territories,
as well as some international deliveries. The local messenger portion tracks price change
for within-city deliveries only.

The sample and weighting information are derived from establishment revenue data
obtained through the business register frame in Statistics Canada. The sample of courier
establishments consists of five of the largest establishments accounting for approximately
80% of the operating revenue generated by the industry.

Model pricing is used taking into account the following specifications for courier
services prices: geographical, type of parcel by weight and speed of delivery. For local
messenger business enterprises the specifications are simpler. Several cities of each
Canadian region are selected and only two services are priced: delivery in 1 hour or less,
and delivery of 3 to 4 hours.

No index is compiled for NAICS 491 - Postal services.
France

In France, field-officers visit each respondent and identify representative service
transactions. A mix of pricing methods is employed including, the direct use of prices of
repeated services, unit values and contract pricing. The coverage of services for which
prices are collected is limited to the mailing of items of correspondence up to 2kg letters
sent to businesses and households under USO. Unaddressed postal advertising, express
delivery and urban messengers are not covered.

Hungary

In Hungary, the SPPI for postal and courier service activities covers both postal
activities under USO and other postal and courier services. Data are collected by
quarterly questionnaires since 2007. The general pricing methodology with a standard
product list was developed in close cooperation with respondents. A respondent
initialisation survey was used to develop customised questionnaires for each respondent,
based on the detailed service transaction specifications provided. Both BtoB and BtoC
prices and turnover are collected from the Hungarian post office. The unit value pricing
method is employed.

Other postal and courier respondents mainly provide BtoB prices. For these
respondents a mixture of pricing methods is applied including; direct use of prices of
repeated services, contract pricing and unit value pricing.

Currently, indices for BtoB service activities as well as BtoAll indices are compiled
and transmitted to Eurostat. Sales to businesses account for about 75% of total output and
the BtoB index is significantly lower than the separately compiled CPI for postal and
courier services. The SBS survey was expanded to allow for the estimation of the
turnover generated to BtoB and BtoC service activities. This will facilitate the calculation
of a BtoAll index as a weighted average of the BtoB and BtoC indices.

Indices for both NACE 53 - Postal and courier activities, and NACE 53.2 - Courier
activities, are published. Separately, the index for postal services is not published for
reason of confidentiality.

Spain
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In Spain the index for postal and courier includes both postal activities under USO
(NACE 53.1) and other postal and courier activities (NACE 53.2). The observation units
are selected using the cut-off method. The largest business enterprises are included such
that a significant percentage of the turnover is covered.

The main price determining characteristics used to define representative service
transactions are; destination of delivery, weight of parcels and time of delivery.

The index for postal activities under universal service obligation is calculated using
official tariff prices, while the index for other postal and courier activities employs the
direct use of prices of repeated services method.

Sweden

The national post index (NACE 53.1) is compiled using list prices collected from the
Internet. The selection of representative service transactions was chosen in cooperation
with the national postal service which also provides annual turnover data to calculate
weights. This index is not published due to reason of confidentiality but it is included in
higher aggregates, as well as in the overall SPPL

In Sweden, class 53.20 of NACE - Other postal and courier activities is divided into
three subclasses; other postal services, courier services and distribution of newspapers.
Just over 50% of the turnover in the class comes from distribution of newspapers.
Representative and constant quality service transaction prices are mainly measured
through direct use of prices of repeated services. Each service transaction is specified
with price determining factors, such as client, type of delivery, weight or size of delivery,
time of delivery, dispatch and destination.

Only BtoB prices are collected but the index for other postal and courier activities is
considered as a BtoAll index as the class covers services that are provided to consumers.

The Netherlands

Since April 2009, the key legislation regulating postal activities has been the Dutch
Postal Act 2009. This Act requires a designated postal provider to perform the universal
postal services in the Netherlands. The index for NACE 53.1 - Postal activities under
universal service obligation, is calculated using list prices. Price quotations for the fifteen
most representative services are collected and aggregated by a weighted average. Service
products covered include services provided to both households and businesses. This index
is not published for reason of confidentiality, but it is included in higher aggregates, as
well as in the overall SPPI.

Class 53.20 - Other postal and courier activities, is divided into two subclasses:
courier services and non-universal postal services. For couriers, three different types of
prices are collected: list prices, fictitious (model) prices and prices of real transactions
(i.e. direct use of prices of repeated services). Factors taken into account are: weight
and/or size, duration between pickup and delivery, destination, insurance, tracking,
inclusion of customs formalities, inclusion of extra services and bulk discounts. The
index for courier services is published.

For non-universal-postal services (mainly services for the delivery of bulk letters,
bulk printed matter such as advertising, magazines and unaddressed mail items) a limited
number of respondents are active. The index for non-universal postal services is not
published for reason of confidentiality, but it is included in higher aggregates, as well as
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in the overall SPPL. For division 53 - Postal and courier activities, only business
enterprises delivering nationwide are surveyed.

United Kingdom

The provision of courier activities covers the collection from the premises of the
customer of relatively small consignments of documents, parcels or lightweight freight
(often single items) and delivery to the destination by a specific time. For these
personalised services, customers are willing to pay a premium price for guaranteed door-
to-door, secure delivery. It is estimated that about 95% of activity is produced for
business users. Couriers and express freight operators utilise all forms of road vehicles
(bicycles, motorcycles, cars, vans and heavier goods vehicles) and air transport (both
scheduled and non-scheduled) as well as the rail network due to the growth of high speed
inter-city and continental links.

The vast majority of service producers publish highly detailed tariffs for the services
they provide and the geographical locations covered. The key price-determining criteria
are: the nature of the consignment — mail, documents, parcels or freight; the weight of the
consignment; the destination — geographical areas are divided into tariff zones, the more
zones crossed the higher the charge; the timing for delivery; and any special features
(highly valuable consignments or hazardous material, for example). The destination and
speed of delivery also dictate the model(s) of transport required, which is another
important factor. Some service producers add a charge for insurance of goods in transit as
standard; others offer it as an option to the customer. The published data for courier
services has shown a steady increase, for the most part, over the last five years. The main
reasons for price changes in this industry are overheads, wages and fuel costs. Prices are
collected in 9 categories, split by destination and timing of delivery as follows: same day,
next day, other for destinations U.K., other EU, and rest of world. Prices are collected
according to three methods: those based on actual contracts; those taken from quoted
tariff rates (although these may not be the achieved rate in every case); or those
representative of the charge companies would make for a particular delivery (a model
contract).

United States

In the U.S., the direct use of prices of repeated services method is employed for both
postal services and courier services. For postal services, prices are collected directly from
a sample of reporting firms.
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Notes
1. For example water transport industries generated 30% of the value added of

transportation and storage total in Norway en 2009.In the European Union in 2010,
water transport services generated 0.4% of value added of non-financial business
economy total and 5.0% of the transportation and storage total. However, the
importance of this industry varies widely from one country to another. Indeed, in
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2009 Germany accounted for 40.3% of the EU27’s value added followed by
Denmark, Italy, Netherlands and the U.K.. For more detailed information on Water
transport services in the EU see:
http://epp.eurostat.ec.europa.cu/statistics explained/index.php/Water transport servi
ces_statistics - NACE Rev. 2

Note than an active European policy to promote short-sea shipping has been
established given its high efficiency in terms of environmental performance and
energy efficiency in order to meet the goal of the European sustainable transport
policy. More at:
http://ec.curopa.eu/transport/modes/maritime/short sea shipping/index_en.htm

Statistical data on short sea shipping for European countries are available at:
http://epp.eurostat.ec.europa.cu/statistics explained/index.php/Maritime transport st
atistics -_short_sea_ shipping_of goods

The world 20 leading container ports for 2008-2010 includes 14 ports in Asia, 3 in
Europe (Rotterdam, Antwerp and Hamburg) and 3 in North America (Los Angeles,
Long Beach and New York/New Jersey).

UNCTAD (2011), pp. 10-1 & 166-7.
UNCTAD (2011), p.75.

The Baltic Exchange, the physical headquarters for tramp ship brokerage in London,
allows co-operation between ship-owners, charterers and brokers and provide
shipping market information:
http://www.balticexchange.com/default.asp?action=article&ID=1

UNCTAD (2011), p.73.

Note that the European countries are required to deliver SSPI covering sea and coastal
water transport for both passenger and freight. However, among the 18 countries that
publish an SPPI for sea and coastal water transport, half exclude passenger transport.
See Eurostat (2012).

See IMF (2009), §4.136. The BPM6 highlights however that "an institutional unit that
operates ships on the high seas and various territorial waters has its residence
determined according to the criteria in paragraphs 4.131-4.135, and the economy of
residence is not necessarily the same as the location where the ships spend the most
time or the territory of registration of the ships. Additionally, the enterprise that
operates the ships is not necessarily the same as the enterprise that owns the ships,
such as where the ship operator has an operating lease from the ship owner, who is
resident in another economy. The residence of the enterprise that owns the ship is
determined according to the criteria in paragraphs 4.131-4.135. Flags of convenience
used by enterprises do not determine the residence of the operator, and indeed a single
shipping operator may have ships registered in several economies. Similarly, the
residence of enterprises that charter ships is determined by the location of its own
base of operations, rather than the flags or locations of particular ships. The base of
operations does not necessarily equate to the location from which the enterprise is
managed. A company operating mobile equipment may be legally domiciled in one
economy but managed from another economy".

The experience of Statistics Sweden shows that "the tramp market changes over time
and the distribution between time charter and one-way freight is variable. When the
market is booming the freight owners want to assure that they have enough transport
capacity and rent ships on the time charter market that thus grows. During a freight
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16.
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20.

market depression the freight owner’s are not interested in renting ships and the ship
owners choose to operate on the one-way freight market. The consequence is that the
time charter market decreases and the one-way freight market grows" (Olsson (2009),

p. 11).
See Olsson (2010), p.6.

For example, the Hamburg Shipbrokers’ Association, also known by its German
acronym, VHSS available at:
http://www.vhss.de/objectives and services.php

See, for example the dry cargo freight, UNCTAD (2011), p. 72.
See Olsson (2010), p. 6.

Eurostat (2012), PEEIs in Focus; A summary for the services producer price index,
Luxembourg, Office for Official Publications of the European Communities, p. 14.

See definition in chapter 1.

See: http://www.oecd.org/regreform/sectors/34343050.pdf

See under section 6.6.10 on specific aspects.

As to the appropriateness of using CPIs to deflate the output of this industry, the
Handbook on price and volume measures in national accounts (European
Communities, 2001, p. 89) recommends: “The use of detailed CPIs to deflate output
other than that consumed by households can be a B method if price developments can
be shown to be similar for households and business. However, CPIs are unlikely to be
suitable for the full range of postal services, because of the availability of discounts
and the different range of products consumed by businesses. Using detailed CPIs for
business purchases where it is known that businesses receive discounts or purchase a
different range of products than households would be a C method.”

See under section 6.6.10 on specific aspects.
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Chapter 7. Accommodation and food service activities

This chapter presents practical guidance as well as main issues and challenges for
compiling SPPIs for Accommodation (ISIC 55) and Food and beverage service activities
(ISIC 56).
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The accommodation and food sector is closely linked to the development of the
tourism economy and makes a considerable contribution to economic growth,
employment, enterprise demography and to development in rural, peripheral or less-
developed areas. Measuring the value of accommodation and food service activities, both
in current and constant prices, is therefore particularly important for countries with
significant tourism activity. The sector also serves local clients and business customers.

However, it may be difficult to measure price changes at constant quality due to the
bundling of services (including secondary activities classified under other industries),
complexity in the pricing mechanisms employed and the burden of data collection.

The pricing mechanisms employed in the provision of accommodation and food
services differ fundamentally. Consequently, the accommodation and food service
industries are separately discussed in this chapter.

7.1. Accommodation (Anne-Sophie Fraisse, OECD)

7.1.1. Industry description (ISIC 55)

The accommodation division mainly comprises the provision of short-term
accommodation, typically on a daily or weekly basis, for visitors and other travellers by
hotels, motels, guesthouse, holiday homes, bed and breakfast etc. It also includes the
supply of short-term accommodation services by camping grounds, parks as well as the
provision of space and facilities for recreational vehicles and the provision of temporary
or longer-term accommodation in single or shared rooms or dormitories for students,
migrant and seasonal workers and other individuals. In most countries, the provision of
short-term accommodation by hotels is the main focus of the SPPI. Campsite and other
accommodation services are generally excluded from coverage as they have relatively
small weights.

The hotel industry is a highly segmented and competitive market. First, different
hotels target different market segments with a wide range of offers from luxury to
economy. Second, hotels target different types of customers: business, leisure, meeting
and groups, government, foreign, etc. Third, offers are also segmented by types of rooms
for each individual hotel (from suite to single room). Moreover, the growing share and
size of hotel brands tend to increase competition within the market. This has led to
differentiated pricing mechanisms and to aggressive pricing strategies reinforced by high
income elasticity of demand and the development of IT tools and electronic sales
channels.

1. A higher income elasticity of demand: Spending on tourism related services
generally decreases proportionally faster than consumers' income during an
economic slowdown. A downturn in economic conditions is also likely to result
in reduced business activity; this in turn may be reflected in fewer business trips
and nights spent in hotels, as well as less corporate entertainment.' This can lead
to some price volatility and to numerous promotions, discounts, and rebates.
Furthermore, political or economic uncertainties (for example, when exchange
rates change rapidly) tend to lead to a diversion of tourism demand, resulting in
shifts between outbound tourism and domestic tourism.

2. IT tools and electronic sales channels: The growing importance of the Internet has
led to the development of alternatives sales channels to traditional travel agencies.
Hotels usually have more than one sales channel in order to increase the sales of
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rooms, e.g. direct booking (including voice, mail, own on-line sales); online
travel agencies; internet companies (e.g. Booking.com, Hotel.com); Global
Distribution System (e.g. Amadeus, Galileo, Sabre) which is a reservation
network in real-time owned and operated as joint-ventures by major airlines, car
rentals and hotel groups; and Distribution Service Providers (DSP e.g. Pegasus,
Leonardo) which connect hotel’s reservation systems (GDS) with distributors
(e.g. travel agencies). DSP companies provide a wide range of services including
central reservation systems, electronic distribution services, commission
processing and payment services, property management systems, and marketing
representation services. All of these sale channels tend to strengthen market
competition: Hotels have a preference for bookings made directly through their
own websites rather than via intermediaries, not only to reduce intermediary costs
but also to develop relationships with regular customers. However, from the
buyer perspective, the non-direct booking sales channels allow the customer to
compare multiple booking possibilities and prices. There is competition not only
between hotels therefore, but also between different sales channels.

Price determining factors, pricing mechanisms and strategies

The price for a room (the daily room rate) is dependent on many factors, such as the
calendar period, the physical specifications of the room (room size, ground/upper floor,
suite/non-suite, smoking/non-smoking, room service, etc.), the specification of the hotel
(location, star rating, hotel brands or independent hotel, amenities, services, number of
employees etc.), the market competitors, the duration of stay, the rate of occupancy, and
the number and type of guests

The number of employees is of particular importance as the accommodation industry
is highly labour intensive sector with relatively low labour productivity that may lead to
high labour costs.

Traditional pricing mechanisms aim to cover fixed costs including labour costs firstly
and then to generate additional revenue. Therefore, hotels propose fixed room rates
according to price determining factors mentioned above. Under traditional pricing
mechanisms room rates may vary according to the season, but they do not vary in real
time due to changes in demand. This is in contrast to newer dynamic pricing mechanisms.

Market segmentation, high sensitivity of demand and the development of IT tools and
electronic sales channels have led to the development of dynamic pricing strategies in the
hotel industry. Under dynamic pricing strategies, daily room rates can fluctuate according
to demand and the rate for each customer segment in each of the sales channels is
controlled by a revenue management system.

Dynamic pricing is one component of revenue management that includes different
revenue optimising strategies (also used in the air passenger transportation industry).
Revenue management combines price control, revenue flow control, distribution channel
control, marketing activities and financial operations etc. (Forgacs 2010, 3). It is of
particular relevance in cases where fixed costs are relatively high in comparison to
variable costs. Three conditions are essential for revenue management to be applicable: i)
a fixed amount of resource available for sale; ii) the services sold are subject to a time
limit, after which they cease to be of value; iii) different customers are willing to pay a
different price for using the same services.

The use of dynamic pricing in the hotel industry has led to a range of differentiated
pricing mechanisms implying a wide variety of room rates within the same hotel. In other
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words, room rates may behave as a spot market, as the price of the exact same room can
differ from one day to another. Indeed, revenue management is a mix of different revenue
maximisation strategies and procedures (e.g. pricing mechanisms) that aim to increase the
profitability of a hotel. It can be defined as a strategy whereby a hotel sets its prices based
on real-time market information and often according to types of customer (business,
leisure, group, government etc.) and how much each customer segment is willing to pay
at that precise moment. The main pricing mechanisms are presented below:

The ‘Required Rate of Return’ mechanism involves the determination of room
rates that are sufficient to cover all costs and provide a profit that meets the
owners’ targeted return on investment;

The ‘Relative Room Size’ mechanism involves estimating the number of square
metres that will be sold on an average night, and then determining at what rate
each square metre must be charged to provide the desired total accommodation
revenue;

The ‘Revpar’ (revenue per available room) mechanism involves finding the
optimal balance between the pursuit of high occupancy levels and a quest for high
average room rates charged.

Beyond these three main pricing mechanisms employed by the hotel industry, it is
useful to understand how hotels set prices with reference to marketing strategies, under
which price adjustments are applied in response to particular market and customer
contexts:

The ‘loss leader’ approach involves a service price (such as a room) that is
advertised at a low in order to attract customers to the point of sale with the hope
that they will purchase other product or service lines;

The ‘going-rate pricing’ approach involves setting prices in line with competitor
prices.

‘Prestige pricing’ occurs when a hotel sets relatively high prices in order to
convey or re-enforce a high quality or luxury image.

‘Product bundle pricing’ involves bundling several services (e.g. ‘bed and
breakfast’) into a package and offering it at a discounted rate.

‘Volume discounts’ can be provided to hotel customers who purchase a large
number of rooms at one time or over the course of a year (this is primarily
relevant to enterprises). Discounts based on time refer to out of season or early
booking price reductions.

‘Last minute pricing’ has grown in significance with the advent of widespread
internet access.

‘Price lining’ involves pricing different service products in a service range at
various levels, dependent on size and features, to increase the size of the target
market.

‘Discounts based on place’ refers to the fact that there can be price differentials
across different sales channels.

EUROSTAT-OECD METHODOLOGICAL GUIDE FOR DEVELOPING PRODUCER PRICE INDICES FOR SERVICES © OECD/European Union, (2014)



7. ACCOMMODATION AND FOOD SERVICE ACTIVITIES - 181

7.1.2. Classification aspects

7.1.2.1. Industry classification

Accommodation services, classified under section I - Accommodation and food
service activities, division 55 — Accommodation, of the ISIC classification system
includes the provision of short-term accommodation for visitors and other travellers.
Some units may provide only accommodation while others provide a combination of
accommodation, meals and/or recreational facilities. It also includes the provision of long
term accommodation for students, workers and similar individuals. More precisely,
division 55 of ISIC is split into:

1. Short-term accommodation activities (e.g. hotels, B&Bs);
2. Camping grounds, recreational vehicle parks and trailer parks;
3. Other accommodation.

Accommodation excludes activities related to the provision of long-term primary
residences in facilities such as apartments typically leased on a monthly or annual basis
which are classified under Section L - Real Estate Activities.

A review of the other industry classification systems by activity (NACE, NAICS, and
ANZSIC) shows that they closely concord with the ISIC classification. As shown in
annex A, it should be mentioned that NACE and NAICS provide a greater level of detail
than ISIC. In particular, the NACE classification distinguishes between 55.10 - Hotels
and similar accommodation and 55.20 - Holiday and other short-stay accommodation
such as cottages, chalets, cabins, etc. In addition, some European countries have created
national derivations of the NACE classification to meet their requirements. At the
opposite of the spectrum, the ANZSIC classification doesn’t distinguish between
different types of accommodation services and provides less detail than ISIC.

7.1.2.2. Product classification

The corresponding products for accommodation (ISIC 55) are classified in the groups
631 - Accommodation services for visitors and 632 - Other accommodation services for
visitors and others of the CPC. As shown in annex B, the CPA is similar to the CPC
although the CPA provides slightly more detail with a separate sub-class for Sleeping
cars. The NAPCS is also concordant to the CPC classification.

7.1.3. Scope of the survey

Ideally, the survey should capture price changes in the accommodation sector as a
whole. However as noted previously, camping grounds, recreational vehicle parks and
trailer parks and other accommodation services may be considered economically less
significant than those services classified as short-term accommodation activities.
Moreover, the collection of price data for these sub-sectors of accommodation services is
likely to prove difficult and resource intensive and so a pragmatic decision to cover only
hotels may be appropriate. Short-term accommodation activities are therefore the
essential component of the SPPI for accommodation with most countries focusing on
service activities provided by hotels.

As such, it should be noted that some European countries exclude Holiday and other
short-stay accommodation activities (55.20 NACE) from the scope of the survey. For
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example, in Ireland, a sizeable portion of accommodation supply in this class is
unregistered. Furthermore, the use of administrative data generated by the taxation
system is complicated by the fact that holiday or short-let accommodation services
are often provided as a secondary economic activity by sole traders such as farmers.
Therefore it is very difficult to identify, survey and compile statistics on these units.

The ideal survey of the hotels sector should track constant quality price change for the
full range of service outputs to all end users. Business, households or leisure, government
and foreign customers are the main end users of accommodation services. However in
Canada it proved difficult to distinguish between government and foreign rates due to a
lack of data for these two types of users. From a pragmatic approach, the survey could be
produced on a BtoAll, capturing separate price data for the business and household
sectors (that is by combining separate price indices for BtoC and BtoB).

Three options are then available to produce a survey on a BtoAll basis with separate
price indices for BtoB and BtoC end users: i) Design a dedicated SPPI survey to compile
a full derived SPPI; ii) Design a partial SPPI survey often with the scope limited to
business end users to be complemented with CPI data for the BtoC component. In this
case, a suitable weighting structure may be applied to weight together both the SPPI and
CPI components to produce a BtoAll index; iii) In collaboration with the CPI unit, prices
offered to business and household end users are collected as part of the CPI survey.

It should be mentioned that the CPI for accommodation (covering only consumption
by households) is used by many countries as a full proxy for the BtoAll SPPI. However,
as discussed in chapter 2, CPI price data need to be adjusted so that they are valued at
purchasers’ prices, to basic prices by deducting any taxes including VAT and trade
margins prior to their inclusion in the compilation of SPPIs.

The selection of one of these three approaches should be made with reference to the
following questions:

o Do services provided to households and business users follow the same or similar
price development? Compiling separate SPPIs for different service end users is an
important requirement for the national accounts when price discrimination by
type of end user results in heterogeneous price developments. In the particular
case of accommodation services, business guests often pay a higher price than
private guests, which affects the price levels on weekdays and weekends but
not necessarily the price developments of the two. Therefore, it is necessary to
assess the potential for business prices to display different trends to those of
households. The use of CPI data as a full proxy for the SPPI may result in
reduced burden and resource requirements but the resultant index may be of
reduced quality;

o Are sufficient resources available to collect data using a dedicated SPPI survey?
A full SPPI survey is designed to fully meet the requirements of the SPPI
framework. However, it may be costly in terms of resources and burden. A partial
SPPI survey (complemented with CPI data) may be designed to collect prices for
services not covered by the CPI (conference/meeting, hosting, business
customers) and to estimate the split of turnover by product and customer type
(business, personal, government); this approach will result in an index of better
quality than when only CPI is used. It should also generate considerable
efficiencies and cost less than a full SPPI survey.
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7.1.4. Industry vs. product based SPPI

In the early stage of development of the SPPI for accommodation, a choice must be
made between a product or industry based SPPI. Three questions must be considered:

1. What is the primary objective of the SPPI? As discussed in chapter 1, SPPIs serve
two purposes that are normally not in conflict because they can often be
reconciled in the SPPI development. If the primary objective for the development
of an SPPI is to deflate national accounts data, then a product based SPPI would
be preferable for the ideal SPPI survey (either partial or full). On the other hand,
if the primary aim of the SPPI is to provide a short-term indicator of price
movements then an industry based SPPI will be preferred;

2. Is an adequate sample frame available? One of the main difficulties in compiling
a product based SPPI is the unavailability of an adequate sample frame containing
turnover data at product level. These data are more generally available at the
industry level;

3. What is the importance of secondary activity in the sector? The main advantage
of a product based SPPI is its potential to cover all units producing relevant
service activities whether these units are classified under accommodation or non-
accommodation industries. However, weighting these different products may be
difficult. The industry based SPPI refers to those business enterprises for which
accommodation activity is their primary activity. Therefore, any accommodation
services produced as secondary activity by business establishments classified
outside the accommodation industry is missed.

7.1.5. Sample design

First, information on the market structure of the industry (the respective shares of
small, large, and chain establishments) should be collected - this can usually be sourced
from industry representative associations or tourism statistics. Second, the sample design
will depend on whether or not separate indices for different end users are required.

Probability Proportional to Size (PPS) sampling is generally recommended in the
compilation of SPPIs. This method could be applied to the accommodation by using total
room revenue as the indicator of the size of units. Options for stratifying the sample, by
region or size may be used to improve efficiency of the sample. A mixture of non-
probability and random sampling may also be considered. This could ensure that the
largest and most important units are always included in the sample, with the remaining
units sampled randomly.

For example, in the U.K., the sample frame is stratified according employment size
bands. Units from each stratum are sampled randomly except for the stratum containing
the largest units which is fully enumerated. Prices may be collected from: 7) an individual
hotel which is not part of a chain; ii) the head office of a complete hotel chain — providing
data for the whole chain; #i7) individual hotels which belong to a chain but return data
solely for their hotel; iv) the head office of a chain where other hotels within the chain
were represented individually.

7.1.6. Collection of information and specification of the service

As previously discussed, data collection for compilation of an SPPI that covers both
business and household users can be conducted in three ways: i) via either a dedicated
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SPPI survey (e.g. Korea and the U.S.); ii) through the combination of a dedicated SPPI
survey that is limited in scope with other existing sources such as CPI data, or iij) as part
of the CPI survey (e.g. Canada). Pricing information from a variety of sources can be
used to construct a price index for the accommodation sector including administrative
data’, survey data, prices collected from the internet, and prices collected for the CPI.

Initialisation phase

Collecting accurate constant quality price data for accommodation services requires
that both the characteristics of the representative room(s) and room rate(s) are precisely
defined.

First, during the initialisation phase, representative rooms are selected taking into
account the following parameters:

e Location (capital city, seasonal location: mountain, seaside, etc.);
e Type of room (standard, executive, suite, etc.);

e Period of occupancy (weekdays, weekends, etc.);

e Date and length of stay;

e Number of guests (Double, single occupancy);

e Additional services included (e.g. breakfast, newspaper, use of leisure complex,
etc.).

Second, the definition of the room rate must be fully defined with reference to the
following:

1. Type of users: when compiling SPPIs by type of users it is important to define
precisely how business and leisure room rates are identified: weekdays versus
weekends, single versus double occupancy, business versus private guests;

2. Timing and frequency should be considered, keeping in mind that prices can be
volatile. Different options can be used including the collection of an average
room rate over the entire period (usually monthly). For the BtoAll SPPI the U.S.
uses an average price for guestroom rental that covers the first 21 calendar
days of the month, allowing for coverage over a large number of days, while
still holding the number of weeknight and weekend nights constant;

3. Sales channels: ideally room rates for each establishment should be collected
from each sales channel. However, this may be difficult and costly to implement
and the identification of the most representative sales channel for each
establishment may be a pragmatic solution;

4. Special events and public holidays.

In the U.K., the type of rate supplied is indicated on the survey form so as to facilitate
the collection of prices for constant quality services. Three types of rates are described as
follows (note that the U.K. compiles a BtoB SPPI only): i) Corporate Local: This applies
to local businesses regularly using the hotel and known personally to the hotel sales staff;
ii) Corporate National: This applies to businesses and government departments using the
hotel chain nationally; iii) Preferred or Business House: This is the rate listed by booking
agencies or travel agents, whereby the hotel pays commission to the agent.

Data collection
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After the survey initialisation phase is completed, each respondent is asked to provide
an updated price on an on-going basis for the exact same service (as defined in the initial
specification). Updated price information can be provided by respondents by telephone or
through survey forms returned by mail, fax, post, or online submission.

Statistics Finland, in co-operation with reservation system software providers, has
developed a standardised transmission system for receiving data directly from respondent
reservation systems. This automated data transmission has significantly reduced the
response burden. The environment for developing an automated data transmission has
been favourable in Finland due to the limited number of reservation software providers. A
common Nordic approach on automated data transmission has also been designed in co-
operation with the other Scandinavian countries. In addition, the EU has shown special
interest in promoting the system at the EU level, and has launched an ESSnet project
on automated data collection and reporting for accommodation statistics.

7.1.7. Main pricing methods

The direct use of prices of repeated services and the unit value pricing methods are
most commonly employed for accommodation services.

7.1.7.1. Direct use of prices of repeated services

Collecting list prices is no longer representative of prices charged given the
development of reservation systems and pricing strategies in the sector. It is highly
recommended therefore, to collect real transaction prices and to distinguish between
business and leisure rates when separate SPPIs for different end users are required.

The direct use of prices of repeated services covers actual transactions and quality
adjustment is facilitated by the detailed specifications provided for each service activity
transaction. However, the method may not allow for the collection of prices that are
representative of all transactions that occur in a hotel. As noted previously, prices for the
same hotel room can fluctuate on a daily basis and can also be heavily influenced by
public holidays and local events. A spot price or repeat service price may not
therefore be sufficiently representative. Moreover, the increased use of online booking
channels has had a dramatic effect on hotel pricing strategies. Discount bookings made
via the Internet may not be taken into account when using the direct use of prices of
repeated services. In other words, discounts and promotions available exclusively on the
internet may be missed.

7.1.7.2. Unit value

The unit value method is a valuable alternative approach that has been adopted in
many countries compiling SPPIs for accommodation services. Typically an average room
rate — the total hotel revenue divided by the number of occupied rooms — requires
sufficiently homogenous subsets of service outputs including appropriate data on
revenues and room numbers for each sub-group. For example, Sweden collects three
types of average room rates which distinguish different end-users: i) average invoiced
price per occupied room, business guests; ii) average invoiced price per occupied
room, private guests; iii) conference day with full board, single occupancy.

The main advantage of this method is that representative service transactions are
recorded for each type of customer. This method is employed in the U.S. in order to
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overcome some of the deficiencies of the direct use of prices of repeated services
discussed previously.

Consideration must also be given to the most appropriate reference period during
which information is collected. Sweden collects an average rate over an entire month
while Finland collects price information between the 10" and 15™ day of the month. The
U.S. collects an average daily rate (ADR) encompassing the first 21 days of a month in
order to hold the number of weekend dates (6) within a referenced month constant from
month to month. This is important since rates for weekend dates often exhibit different
price behaviour than those for weekdays. Note however, that the U.S. compiles a BtoAll
SPPI for accommodation. Some respondents to the U.S. survey find it difficult to report
the ADR for specific room types at the property, since the standard industry practice is to
track the ADR across all rooms at the property.

Product-mix is therefore the main issue when using unit value. As single and double
occupancy rates may be mixed and weekday and weekend rates combined the unit value
method does not allow for compilation of SPPIs by end users. Additionally, a change in
the mix of room types sold may be interpreted as a price change rather than a quality
change. This poses problems in producing a standard quality price index unless
appropriate breakdowns of revenues and room types can be obtained.

7.1.8. Quality issues

Precise specification of accommodation services is necessary and must be kept
constant over time. The control of quality change over time is easier when the direct use
of prices of repeated services rather than the unit value method is employed. When
collecting average room rates, special attention needs to be paid in the bundling of
services. The basic service, the room, is often bundled with other services such as
breakfast, room service etc., so care must be taken in accounting for any changes to
bundled services.

In the U.S. quality adjustments are performed if the service output has fundamentally
changed due to renovations or upgrades to room amenities. If a property undergoes a
renovation, producer cost data could be used to determine the percentage of total price
change that is attributable to the renovation. However, because it is very difficult to
obtain producer cost data from respondents, such quality adjustments have not been
implemented in practice.

7.1.9. Weighting and aggregation

The sources of weight data vary between countries and are greatly influenced by the
target coverage of the SPPI — separate SPPIs for different end-users or a single BtoAll
index.

Annual product level turnover data should ideally be used in the weighting schemes
of SPPIs. In practice, only a limited number of countries produce annual product level
information and therefore industry level data or tourism statistics (e.g. Sweden) tend to
be used in the weighting of SPPIs.

7.1.10. Specific aspects

Only a limited number of countries compile and publish SPPIs for accommodation
service activities. There are two main reasons for this: i) there is often little demand for a
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detailed SPPI given the availability of a CPI for accommodation services, especially as
volume estimates for this sector are usually calculated using the CPI; ii) index
compilation faces the following challenges:

1. Costly and burdensome collection of data;

2. Development of alternative distribution channels such as online sales makes it
difficult to collect representative prices covering all transactions that occur in the
market. In this regard, the development of Mobile Applications designed as easy-
to-use booking channels should also be mentioned and considered in the future;

3. The bundling of services.

7.1.11. Overview of national methods
Canada

Canada compiles BtoB, BtoC and BtoAll SPPIs for traveller accommodation services.
These SPPIs cover establishments classified as Hotels (except Casino Hotels) and Motels
(72110 of NAICS 2007) and Casino Hotels (721120 of NAICS 2007) whose annual sales
from accommodation services exceeded 250,0008 CAD. Only primary activities of
establishments are considered, namely the provision of rooms for an overnight or short
stay without any meals or other services provided.

By definition the traveller accommodation index should cover leisure, business,
government, and foreign client groups as requested by the System of National Accounts
for deflation. However, distinguishing government and foreign rates has been a
challenging issue due to a lack of data for these two groups. Statistics Canada has then
decided to suppress these two indices and only provide SPPIs covering leisure and
business groups.

Respondents are selected using the PPS method. Typically, the largest establishments
are selected into the sample with a probability of 100% and the probability of selection
for the remaining establishments is proportional to the total room revenue of the
establishment in their tourist region.

Data is collected as part of the CPI program, where regional interviewers obtain the
necessary information from respondents through visits or by phone. Interviewers visit
most respondents when they are initiated into the survey sample. The purpose of the visit
is to select two rooms deemed to be representative of the typical rooms rented during the
month. In fact, these two rooms should best represent a double-occupancy room for
leisure clients, and a single-occupancy room for business clients. After the initial visit,
room rate information is collected from each respondent by telephone.

Statistics Canada uses the direct use of prices of repeated services by collecting real
transaction prices. As mentioned above, data is collected as part of the CPI program:
price data for leisure group are collected and adjusted for other services provided and
excluding all indirect taxes; the applicable rate is the weekend rate for the third weekend
of the month, booked three weeks in advance. The applicable rate for business group is
the weekday rate for the third Wednesday of the month, booked three weeks in advance is
surveyed.

All attempts are made to keep the specifications (i.e. type of rates and conditions)
constant, so that only pure price changes are recorded. Interviewers request information
regarding the reasons for reported price changes and details pertaining to non-standard
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items included in the current price of the room (e.g., meals) that would not have been
covered in the price quoted for the previous month. This information is used to adjust
room rates so that they always reflect prices for the same services over time.

The direct use of prices of repeated services method has the advantage of measuring
effective transactions and facilitating the quality adjustment. However, this methodology
doesn’t take into account Internet pricing which could miss promotions and discounts.

Finland

Accommodation services are highly seasonal in Finland. Many accommodation
service providers only open for the winter or summer season. In the winter, Northern
Finland is very popular for different kinds of snow related activities and, in the summer,
summer cottage type accommodation services are more in demand. An interesting
characteristic of the Finnish hotel business is that there is no official rating system for the
hotels. However, the chaining of hotels has been increased in years. In 2005, only 58% of
the national hotel room capacity was held by hotel chains, whereas in 2010 the share was
around 64% and increasing. Another important characteristic is that domestic (i.e.
Finnish) guests account for the majority (over 70%) of nights spent at accommodation
establishments.

Prices of hotel accommodation services are measured by both the SPPI and CPI. The
SPPI accommodation price index refers to the price of a single room for one night during
a weekday (reflecting representative stays by business guests) while the CPI refers to the
price of a double room for a weekend (representing representative stays by private
guests).

The direct use of prices of repeated services is the main pricing methods used as it
can be employed relatively easily. Both real transaction and list prices are collected. The
unit value method has also been considered but Statistics Finland has experienced
difficulties with this approach due to the fact that many respondents cannot calculate unit
values for different types of rooms (accounting systems do not provide these values
automatically). Average price for all rooms were available but these mixed single, double
and family rooms as well as weekday and weekend rates. This mix of different service
products made it impossible to produce a constant quality price index.

Data are collected monthly between the 10th and 15th day of the month. The CPI
team collects both consumer (double room, weekend) and BtoB SPPI (single room,
weekday) prices as part of the same data collection process. The CPI is published as a
monthly index but the SPPI for accommodation is published as a quarterly figure.

No quality adjustments are performed as it is assumed that there are no quality
changes between accommodation services bought from one month to the next. It could be
argued that there are differences in quality, especially in respect of holidays.
Accommodation services might be more expensive during holidays (Christmas,
Midsummer, Easter, etc.) as demand is higher. However, Statistics Finland has chosen to
focus on the yearly changes in prices and not to make any quality adjustments.

Japan

Japan compiles price indices for service provided by hotels (mainly budget hotels),
excluding food and beverage services. Japan uses the direct use of prices of repeated
services and the unit value method, i.e. monthly revenue per effective room.
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Sweden

Sweden publishes SPPIs for different end users including business guests, private
guests, conference guests, and all users are published for Hotel and similar
accommodation services. . This level of disaggregation is required due to the fact that
business guests usually pay a higher price than private guests and price development
for the two end user types differs. As the rate of occupancy is usually is lower on
weekends, and especially around holidays, prices are also lower. Holidays such as
Christmas and Easter have a big impact on average monthly prices. There are fewer
stays by business and conference guests during the summer season time leading to
price reductions during these months. Price increases can be observed in September
which is the most popular month for conferences.

Therefore, the three most important price determining characteristics are the type of
guests, rate of occupancy and the presence of events that increase demand for
accommodation services. Some hotels also refer to the economic downturn and increased
competition between hotels as reasons for lower prices.

Given that large price fluctuations, sometimes up to 50% from one month to the next,
can be observed, the Average Room Rate appears to be the best pricing method for hotel
rooms. A potential problem could be that single and double occupancy are mixed. Most
hotels claim that the mix is constant over time and should not therefore affect price
development. Rooms with two beds are often rented to just one person, for the price of
single occupancy. Collecting separate prices for single and double occupancy rooms does
not necessarily solve this problem.

Hotels with less than 10 employees are excluded from the SPPI sample in order to
reduce burden for the smallest hotels.

Statistics Sweden employs the unit value method for pricing accommodation services.
An average quarterly invoiced price is collected for the three following categories of
room rates:

1. Average invoiced price per occupied room, business guests;
2. Average invoiced price per occupied room, private guests;
3. Conference day with full board, single occupancy.

Weights are derived from the Accommodation Statistics Survey that collects detail on
the number of rooms occupied rooms by business, private and conference guests. The
Accommodation Statistics Survey also collects the total accommodation revenues and
numbers of occupied rooms, which allow for the calculation of average revenue per
occupied room, known as the Average Room Rate (ARR). The ARR equates to the
average invoiced price per occupied room collected in the SPPI survey. Statistics Sweden
also compares the results from the Accommodation Statistics Survey to the total SPPI
index as the indices should show a similar development.

United-Kingdom

According to the United Kingdom Standard Industrial Classification of Economic
Activities (SIC) 2007, hotels and similar accommodation service activities are classified
under section I, division 55 - Accommodation. SIC 2007 is identical to the NACE at the
4-digit class level and ISIC at the 3-digit group level.
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The U.K. SPPI for hotels and similar accommodation is split into two main
categories: “London” and “Rest of the U.K.”. “London” has a weight of 84% within the
index and the “Rest of the U.K.” has a weight of 16% (for the base year 2010). Each of
these categories is then split into four areas: Bedroom accommodation, daily delegate
rate, 24 hour residential rate and conference/exhibition room hire.

The index uses direct use of prices of repeated services where possible, with model
pricing used where this is unavailable. After prices are collected, any atypical or extreme
measures are queried with the respondent to confirm that reported price changes reflect
pure price change, rather than a change in the quality of service defined in the item
specification.

Prices for the index are collected via quarterly questionnaires. In the sample selection,
a weighted stratified simple random sampling technique is applied; where potential
respondents are stratified by size (employment size band) and industry (SIC '07
classification). Turnover data for this index are collected using the Service Turnover
Survey (STS).

Prices are collected from a range of hotels. The service transaction descriptions
include the type and size of room being priced, facilities included in the price, any food
and drink included and booking duration. Where the hotel is part of a chain the specific
hotel is also detailed in the description. Currently 374 prices are collected from 126
suppliers.

The requirement to provide separate accommodation service transactions for business
customers, rather than private individuals may present a challenge to respondents. Some
hotels will have a separate price-list for business guests, and may even provide special
reduced rates for businesses. However some hotels may not be able to distinguish
between business and private rates for individual rooms. Where this is the case it is
assumed that businesses and private transactions are priced in the same way. Another
issue found when collecting prices for this index is that often hotels do not utilise set
tariffs. Prices can change daily and are dependent on demand, availability and
seasonality.

The other three categories included in the SPPI relate more directly to corporate
services. For the most part the services priced relate to the hiring of facilities for meetings
and conferences and are charged per delegate. Although in the case of the
conference/exhibition room hire, it can difficult to collect regular prices as they can be
hired out for private functions such as weddings. Where this is the case a model price can
be collected.

United States

The U.S. compiles a BtoAll SPPI for accommodation services for establishments
classified as Hotels (except Casino Hotels) and Motels (721110 of NAICS 2007) and
Casino Hotels (721120 of NAICS 2007).

The U.S. SPPI covers all services offered to guests and the general public by
hotels/motels and casino hotels that are classified as primary activities. Noted that in
addition to the provision of lodging, the following activities are also included as primary
activities: i) food and beverage services, including restaurant services, room service, and
banquet and catering services; ii) other hotel services, including telephone services,
internet access charges, laundry services, parking fees, retail sales of food or
merchandise; and iii) casino gaming. Moreover, secondary activities are also covered.
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The only services that are considered secondary to these industries are services that are
not provided to the general public, such as the leasing of hotel space to a retail tenant.

Respondents, selected via PPS sampling, provide on a monthly basis price data based
on their selling prices to all possible buyers (BtoAll). Consequently, the prices collected
include sales to businesses as well as households. During the initial data collection period,
items are selected and initial prices are collected through in-person visits by data
collectors. In subsequent periods, updated price information is provided by respondents
through survey forms returned by mail, fax, or online submission.

The preferred pricing method is the unit value method. As mentioned previously, the
ADR for selected room types based on turnover from the provision of lodging in these
rooms divided by the paid room nights during a specific time period (such as the first 21
days of the month or all days in the calendar month) is collected monthly. Room nights
refer to the sum of the total number of rooms booked for all nights in the reference
period. Collecting the ADR allows for the inclusion of all transactions that occurred for a
selected room type, during the designated time frame. The rate charged for a specific
room can vary dramatically from day to day based on occupancy levels and other market
conditions. Collecting an average price based on an extended time period captures all of
these transactions and is therefore very representative of on-going price development.
However, some respondents may be unable to report the ADR for specific room types at
the property since the standard industry practice is to track the ADR across all rooms at
the property. Consequently, in instances when an ADR across all room types is collected,
changes in the mix of room types sold can impact the movement of the ADR figure.

If ADR figures cannot be reported, transaction or list prices for lodging only are
collected. They typically reflect the rate that would be charged on the monthly re-pricing
date, which is always the Tuesday of the week containing the 13th of the month. Since
these prices are collected for the same room type, price changes typically are not the
result of changes in product mix. However, these types of prices are not representative of
all transactions produced by an accommodation services provider. While the fees charged
to certain groups (such as individual travellers, business travellers, travel agents, 3" party
booking sites, etc.) may stay constant over a period of time, accommodation providers
may receive different effective prices by shifting available room inventory between these
buyers. For example, if demand is low, hotels may make additional inventory of rooms
available to 3™ party booking sites that pay a lower price than individual travellers. While
unit value methods capture these effective price changes, transaction and list pricing
methods do not. Since the output is the same regardless of the buyer type, the ideal survey
should capture these shifts as price changes.

Quality adjustment is performed if the service output has fundamentally changed due
to renovations or upgrades to room amenities. If a property undergoes a renovation,
producer cost data could be used to determine the percentage of total price change that is
attributable to the renovation. However, because it is very difficult to obtain producer cost
data from respondents, such quality adjustments have not been implemented in practice.

7.2. Food and beverage service activities (Anne-Sophie Fraisse, OECD)
Only a limited number of OECD and European countries compile SPPIs for food and
beverages services. The reasons for this are twofold: i) a large component of output from

the food and beverage sector goes to final demand, in particular to households.
Consequently, the demand for an SPPI for this sector is relatively low because a CPI can
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serve as a suitable proxy. Specifically, the CPI for catering services (group 11.1 of the
COICOP classification) which covers consumer food services for restaurant and mobile
food services, cafeterias, take-away, beverages (class 11.1.1 — Restaurants, café and the
like) and canteens (class 11.1.2 — Canteens) is extensively used by national accountants as
a deflator for the sector; ii) Because, over the last decade, the primary focus for
development of SPPIs has been on business services, namely services that are mainly
aimed at uses other than household consumption.

Nonetheless, as for the accommodation sector, the development of SPPI for food and
beverages services may be valuable for countries with an important tourism economy but
also to correctly measure the value of these services, both in current and constant prices
by covering business service activities that are not covered by the CPI.

7.2.1. Industry description (ISIC 56)

The food and beverage service activities division comprises the provision of meals
and/or drinks fit for immediate consumption whether in bars, restaurants, cafeterias, or
from take away restaurants. The division also includes the provision of meals by event
and industrial catering and canteens based on contractual arrangements with the
customers, for a specific period of time and/or for a specific event.

The food and beverage industry is dominated by a large number of micro and small
sized enterprises (e.g. in Canada micro establishments (1-4 employees) represented
27.7% and small establishments (5-99 employees) represented 70.5% of the total
establishments in 2011). Franchises (e.g. McDonalds, Starbucks, and Subway) and
catering companies (e.g. Compass Group, Sodexho, and Elior) also play an important role
in the sector.

Price determining factors, pricing mechanisms and strategies

The price that a food and beverage service producer charges for a meal or a drink
depends on many factors such as the type of meal (i.e. breakfast, lunch, dinner, reception,
etc.) or drink (alcoholic, non-alcoholic, etc.), the composition of the meal (e.g. appetizer,
entree, dessert, and beverage), the basis of meal selection, (i.e. fixed-price, a la carte,
buffet), the ingredients used, the service provided and the specification of the place
(location, star rating, the ambience and decor of the establishment, brand (franchise),
etc.), the market competitors, the type of end-users, and the number of employees.

Specifically for canteens and catering services, the duration of the contract can vary
from a single event (such as banquet or a reception) to years of service (such as canteens
for offices, schools, etc.). Since the type of end-user is more likely to be diverse for this
type of contractual service, it is desirable to include the type of end-user (households,
business, government) as a price determining factor.

Similar to the provision of accommodation services, food and beverage service
activities are highly labour intensive and associated with a low apparent labour
productivity that may lead to high labour costs reinforced in some instances by a lack of
qualified workforce. National regulatory and legislative conditions must also need to be
considered when analysing price determining factors in the sector. Likewise, volatility of
commodity/input prices and of energy prices largely influenced prices in the sector.

Traditional pricing mechanisms aim to cover fixed costs including labour costs first
and then to generate revenue. Therefore, restaurants and other food and beverage service
producers propose fixed prices according to the price determining factors mentioned
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above. A specificity of the sector is the reluctance of restaurants to frequently change
their menu prices which may lead to little or no price change over consecutives periods.
However, restaurants may use alternative pricing strategies such as: i) “early bird special
offers dinner” where specials are used to entice customers to arrive at the restaurant early
(bars use “happy hours” as a similar pricing strategy); ii) “coupons” which are used to
win new customers who may be more willing to try a restaurant if offered a discounted
price; and, iii) daily specials.

7.2.2. Classification aspects

7.2.2.1. Industry classification

Food and beverage service activities are classified under section I - Accommodation
and food service activities, division 56 - Food and beverage service activities of ISIC
classification system. This division includes food and beverage serving activities
providing complete meals or drinks fit for immediate consumption, regardless of the type
of facility supplying the service; sit-down and take-away restaurants are included, as well
as bars, canteens and catering services.

The key criteria for food service activities included in this division is the fact that
meals fit for immediate consumption are offered rather than the kind of facility providing
them. Leased food-service locations in facilities such as hotels, shopping malls, airports
and department stores are included while food service activities that occur within
establishments such as hotels, civic and social associations, amusement and recreation
parks, and theatres are excluded. In the latter case the food services provided would be
considered a secondary activity. The provision of food or drinks that are sold through
independent distribution channels, in other words through wholesale or retail trade
activities (section G of ISIC) is also excluded.

Division 56 of ISIC classification system covers three main activities:
1. Restaurants and mobile food service activities;
2. Event catering and other food service activities;

3. Beverage service activities (e.g. Bars, pubs, coffee shops, mobile beverage
vendors etc.).

As shown in annex A, the NACE classification mirrors that of the ISIC while the
NAICS and ANZSIC classifications provide much greater detail for services provided by
restaurants. However, ANZSIC does not distinguish between food and beverage service
activities.

7.2.2.2. Product classification

The corresponding products for ISIC 56 - Food and beverage activities, are classified
in the groups 633 - Food serving services, and 634 - Beverage serving services, of the
CPC classification system. As shown in annex B, the CPA is similar to the CPC although
the CPA provides slightly more detail. Both of these classifications are organised on
an industry-of-origin basis using the criteria of the units providing those services. The
more detailed NAPCS, on the other hand, uses the characteristics of the service
produced which results in greater product detail.
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7.2.3. Scope of the survey

Ideally the SPPI should capture constant quality price changes in the food and
beverage services sector as a whole for the full range of output to all end users. It should
capture separate price data by type of users for each of the following three main activities:
1) Restaurant and mobile food; ii) Catering services; and iii) Beverage serving activities
and capture separate price data by type of users.

Restaurant, mobile food and Beverage serving activities (classes 5610 and 5630 of
ISIC)

As for accommodation services, business, households or leisure, government and
foreign customers are the main end users of food and beverage services. Most surveys
however distinguish only two types of end-users, business and households customers. It
can reasonably be assumed that restaurant and mobile food service activities (ISIC 5610)
and beverage serving activities (ISIC 5630) are not, or only slightly, differentiated by end
users. In this case, price movements should not significantly differ for business and
household customers (however, the weighting structure may be rather different).

From a practical point of view, it is sensible to design a survey capturing price
changes on a BtoAll basis for both of these activities. Two approaches can however be
considered: i) consistent with the SPPI framework described in this Guide, a dedicated
SPPI survey covering all types of users can be designed; ii) considering the fact that most
OECD and European countries compile a CPI for catering services (consistent with
COICOP classification, group 11.1), the CPI may be considered as a reasonable
alternative of the SPPL.’ The main notable exclusion from the CPI for catering services is
the food and drink provided to hospital in-patients. Ideally, according to the share of this
service activity, it requires a special treatment within the SPPI framework.

Event catering and other food service activities (classes 5621 and 5629 of ISIC)

A survey for these two service activities would be ideally designed on a business-to-
all basis (BtoAll), capturing separate price data for households and business sectors. Both
households and business are end-users of event catering, while the operation of canteens
or cafeteria for factories, offices, hospitals or schools (5629 of ISIC) covers mainly BtoB
activities. Here again two approaches can be considered: i) a dedicated SPPI survey
would be designed on a business-to-all basis (BtoAll), capturing separate price data for
households and business sectors such as canteens or cafeteria for factories, offices,
hospitals or schools; ii) a partial SPPI survey for the business-to-business component,
perhaps complemented by CPI data for the BtoC component. In this case, a suitable
weighting structure may be applied to weight together both the SPPI and CPI components
to produce a BtoAll index.

7.2.4. Industry vs. product based SPPI
Ideally, the SPPI would be product based as described by the U.K. and U.S.
experiences presented under the Overview of national methods.

7.2.5. Sample design

First, information on the market structure of the industry (the respective shares of
small, large, and chain establishments) should be collected - this can usually be sourced
from industry representative associations or business statistics. Second, the sample design
will depend on whether or not separate indices for different end users are required.
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Probability Proportional to Size (PPS) sampling is generally recommended in the
compilation of SPPIs. The total revenue of units in the sample frame could be used as an
indicator of their size. The sample frame may also be stratified to improve the efficiency
of the sample. A mixture of non-probability and random sampling may also be
considered. This could ensure that largest and most representative units are always
included in the sample, with the remaining units sampled randomly.

For example, in the U.K. the sample is stratified according to employment size bands.
Units from each stratum are sampled randomly except for the stratum including the
largest establishments which is fully enumerated.

7.2.6. Collection of information and specification of the service

The approaches to the collection of price data and the specification of service transactions
depend on the scope of the survey discussed above.

Restaurant, mobile food and beverage serving activities (5610 and 5630 of 1SIC)

Collecting accurate constant quality price data requires that detailed characteristics of
the representative meals and/or drinks are precisely defined. Representative service
products offered during the initialisation period are selected, taking into account the
following parameters:

e Type of meal (i.e. breakfast, lunch, dinner, reception, etc.) or drink (alcoholic,
non-alcoholic, etc.);

o Numbers of courses (e.g. appetizer, entree, dessert, and beverage, or may consist
of a single fixed price charged for all courses served);

e Basis of meal selection (i.e. fixed-price, a la carte, buffet);
e Any additional provisions (e.g. coffee, soft drinks).
Event catering and other food service activities (5621 and 5629 of ISIC)

For catering services, the additional following parameters need to be taken into
account:

e Types of end-users (households and/or businesses) the services are provided to
(e.g. reception, banquet, schools, healthcare, etc.);

e Number of people the meal is provided for;
e Number of staff working in the canteen/catering business;
e Duration of contract (e.g. one-off, annual, 5 year);

e Other services supplied (e.g. operation of vending machine, cleaning services).

7.2.7. Main pricing methods

The direct use of prices of repeated services method is commonly employed for
restaurant and mobile food service activities, beverage serving activities and for event
catering activities. Contract pricing may also be considered for other food service
activities (5629 of ISIC) where prices are specified under contracts.
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7.2.7.1. Direct use of prices of repeated services

The direct use of prices of repeated services is relatively easy to employ by directly
collecting real transaction prices, list or menu prices. Respondents are asked to report
menu or transaction prices for a range of specific food and beverage services offered.

It is not recommended to collect an average cheque price or an average price per
person to avoid changes in product-mix from period to period. However, menu prices
may not include discounting provided under special promotions, redeemable coupons, or
to frequent customer or members.

7.2.7.2. Contract pricing

As previously discussed, event catering and other food service activities (562 of ISIC)
includes the provision of meals by event and industrial catering and canteens based on
contractual arrangements with the customers. The contract pricing method is
recommended when contracts with specified prices are used for the provision of constant
quality services covering more than one survey period. This applies particularly for BtoB
food and beverages services such as industrial catering and the operation of food
concessions at sports and similar facilities and operation of canteens or cafeterias (e.g. for
factories, offices, hospitals or schools) on a concession basis.

The contract pricing method has the main advantage of allowing for easy
identification of pure price change and price change due to changes in the quality the
service provided.

7.2.8. Quality issues

Precise specification for the selected service transaction is necessary and must be kept
constant over time.

Quality adjustments are mainly performed by using explicit methods such as
judgemental method. For example in the U.S., quality adjustment is performed when the
size of the specified meal has changed or if the foods offered as part of the meal have
changed. It is however often difficult for respondents to provide an explicit monetary
value associated with changes in quality. If the price of the service has changed along
with the quality of the service, respondents can sometimes approximate the value of the
quality adjustment by estimating the portion of the price change that directly results from
the change in quality.

7.2.9. Weighting and aggregation

When developing a SPPI for food and beverage services, it is important to consider
the availability of accurate weighting data. First, as mentioned previously, developing a
BtoAll SPPI can reasonably be compiled on the assumption that the services provided and
their price development, are unlikely to differ significantly between households and
businesses. However, there is a possibility that the weighting structure is rather different,
e.g. households may consume a greater portion of lower priced services. One of the main
compilation challenges is the estimation of an adequate weighting scheme as product
and/or end-user level weights may not be available.

Ideally, the weighting scheme for the SPPI should utilise annual product level
turnover data, generally collected by means of statistical survey. However, these data
are not usually readily available.
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7.2.10. Overview of national methods
United-Kingdom

Under the umbrella of the SPPI for the hospitality sector, the U.K. publishes product
based SPPIs for business users covering only CPA class 56.20 - Event Catering and Other
Food Services, offered by units classified under the corresponding ISIC group. The CPA
class provides a further breakdown: i) canteen for education; i7) canteen for industrial and
office; iii) canteen for healthcare; and iv) catering services.

The index employs the contract pricing method. After prices are collected any
atypical or extreme measures are queried with the respondent in order to confirm that any
reported price changes in the price are pure price changes, rather than resulting from
changes in the quality of specified service transactions.

Prices are collected quarterly, via questionnaires. Respondents are selected using a
weighted stratified simple random sampling technique where units in the sample frame
are stratified by size (employment size band) and industry (SIC '07 classification).
Turnover data for this index are collected using the Service Turnover Survey (STS).

Prices are collected from a range of canteens and catering firms. Respondents are
required to include only services supplied to another business, central or local
government. As such, services provided to private individuals are excluded. This might
prove problematic for catering companies in particular where services are provided to
individuals for private functions.

United-States

The U.S. compiles two product based SPPIs for food and beverage service activities:
i) Food and non-alcoholic beverages, and ii) Alcoholic beverages. Items included in these
SPPIs are collected only from firms that are classified in industries outside of NAICS
sub-sector 722 - Food services and drinking places. Specifically, food and beverage items
are collected from firms classified in Hotels and Motels, Casino Hotels, Amusement and
Theme Parks, Golf Courses and Country Clubs, and various retail trade industries.

The U.S. compiles SPPIs covering all services offered to all possible buyers.
Consequently, the prices collected include sales to businesses as well as households.

Prices are collected exclusively via a SPPI dedicated survey. The PPS method is used
to select respondents. During the initial data collection period, specific service
transactions are selected and their initial prices are collected during face to face
interviews. In subsequent periods, updated price information is provided by respondents
through survey forms returned by mail, fax, or online submission. In most instances,
respondents are asked to provide the published menu price for a selected meal offered at
the establishment. The selected meal may include multiple individually priced menu
options, such as an appetizer, entree, dessert, and beverage, or may consist of a single
fixed price charged for all courses served.

For banquet and/or catering services, respondents are asked to create a realistic,
hypothetical transaction or select an actual transaction that occurred in the past. In
subsequent months, respondents are asked to estimate the price that would be charged to
perform the same service in the current month based on current market conditions. In all
cases, the price reported by the respondent should include any service fees charged for
providing the selected service (such as a service charge for room service) but should
exclude taxes and gratuity.
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The direct use of prices of repeated services is the preferred pricing method. Since
respondents are asked to report menu or transaction prices for specific food and beverage
offerings (rather than an average check price or an average price per person), constant
quality prices are reported. However, menu and list prices do not capture discounting that
can occur due to special promotions, redeemable coupons, or frequent
customer/membership discounts.

Quality adjustment is performed when the size of the meal or i the foods offered as
part of the meal have changed. It is however often difficult for respondents to provide an
explicit monetary value associated with the change in quality. If the price of the service
has changed along with the quality of the service, respondents can sometimes
approximate the value of the quality adjustment by estimating the portion of the price
change that is directly tied to the change in quality.
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Notes

Source Eurostat. In the EU-27, the period 2007-10 showed an average fall of 2.2 %
per year for hotels and a rise of 2.3 % per year for campsites. It is likely that the
different developments observed for hotels and campsites can be linked to the
financial and economic crisis, and the substitution of nights spent in hotels by nights
spent in campsites may have been in order to lower the cost of a holiday.

As experienced by Finland, administrative data (VAT data) may also be a valuable
source especially to separate secondary activities such as food services of
accommodation businesses (that may be bundled). Statistics Finland specifies that the
VAT tax rates are different for accommodation and food services in Finland (at 8%
and 22% respectively). This helps to separate these two service groups when
administrative data are used.

As mentioned previously for accommodation, CPI data, valued at purchasers’ prices,
need to be adjusted to basic prices by deducting any taxes including VAT and trade
margins.
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Chapter 8. Information and telecommunication

This chapter presents practical guidance as well as main issues and challenges for
compiling SPPIs for Publishing of books, periodicals and other publishing activities
(ISIC 581), Software publishing (ISIC 5820), Telecommunications (ISIC 61), and
Computer programming, consultancy and related activity (ISIC 62).
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8.1. Publishing of books, periodicals and other publishing activities (Denis Gac,
INSEE)

8.1.1. Industry description (ISIC 581)

Publishing is the process of production and dissemination of literature, music,
information and other content. Traditionally, the term refers to the distribution of printed
works such as books, newspapers and magazines, directories and mailing lists, and other
materials such as photos, engravings, postcards, posters and reproductions of works of
art. These materials are characterised by the intellectual creativity required in their
development and so are usually protected by copyright. The acquisition of copyrights to
content (information products) are therefore included in this group, in addition to making
this content available to the general public by engaging in (or arranging for) its
reproduction and distribution in various forms.

In recent years digital publishing has emerged as important publishing activity.
Additionally, free media activities (internet, free newspapers) are an increasingly
important component of publishing activity although it is not yet clear as to how they
should be treated from the perspective of SPPI compilation.

Characteristics of book, newspaper and magazine markets

Markets for traditional publishing activities in OECD countries are often dominated
by a small number of very large publishers accounting for a very large share of total
output. For example, in France the two largest publishing groups account for about 35%
of book sales while the twelve largest publishers account for nearly 80% of sales.

The market for books is also characterised by a very large diversification of supply
with a shorter lifetime of books and a decreasing number of copies of each edition. While
the number of copies sold tends to decrease (e.g. -2.1% in 2012 in France), the number of
editions sold is increasing (e.g. +3.0% in 2012 and +2.0% in 2013 in France).

Newspaper publishers operate in a two-sided market as they sell news to readers and
readers to advertisers. Consequently, traditional sources of publisher revenue are sales of
printed newspaper and print advertising; both have however been negatively affected by
the economic crisis of 2008. The newspaper market has suffered an erosion of revenue
from print newspaper and consequently from advertisers, and also increasing competition
from online content. New online and mobile services have (in very many cases) yet to
grow into profitable businesses. Even this system is not yet mature in all countries; there
is a trend towards development of on-line paperless newspaper such as the Huffington
Post, Slate, Mediapart etc.

The magazine publishing sector is highly concentrated with a clear segmentation of
supply (TV magazines, specialised journals, women’s/men’s press, youth press etc.).

Price determining characteristics

The objective when compiling a SPPI for publishing of books, periodicals and other
publishing activities is to analyse the revenue of the publisher. In this respect, four issues
should be presented:

1. The intrinsic quality of book or newspaper, such as the number of pages or the
reputation of the writer, largely determines its price. If a “fixed book price
policy”" is not applied in a country, the type of distribution channels (for example
retailer, club or direct sale by the publisher) may also influence final price of a
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book. However, it is important to note that major publishers groups are often
distribute their books via affiliates; As in the case for books, the intrinsic quality
of a newspaper and the distribution channels (for example retail shop, home
delivery or subscription) influence its final price. While sales by retailers have
declined, sales by subscriptions have been the most resilient distribution channel
since the economic crisis.

2. The SPPI for publishing activities should measure prices received by publishers,
net of transport and retail margins;

3. A large share of a publisher’s revenue (especially in the cases of newspaper and
magazine publishers) comes from the sale of advertising space. Therefore the
SPPI for publishing could be jointly operated with the SPPI for Advertising (ISIC
731);

4. Publishers also generate revenue from the sale of licences, for example to create
games or movies from a book. The amounts of revenue generated can be very
erratic and the activity is difficult to monitor. Given the measurement challenges
and the small share of total industry output resulting from the sale of licences, this
activity is often excluded from SPPI coverage.

8.1.2. Classification aspects

8.1.2.1. Industry classification

The publishing of books, periodicals and other publishing activities are classified
under ISIC section J - Information and communication, division 58 - Publishing
activities, group 581. The creation of section J in the ISIC was a major development in
the classification system. This new grouping gives coherence to activities focussed on the
production of intellectual content which were organised according to the format of
dissemination (for example printed vs. online books, printed vs. online newspaper) in
previous versions of the classification system. However, it should be noted that the
printing and reproduction of recorded media (division 18 of ISIC) is still classified under
manufacturing,.

The publishing of software (group 582), motion pictures, video and television
programme activities (group 591) and sound recording and music publishing activities
(group 592) are all classified elsewhere.

The publishing of books, periodicals and other publishing activities are classified
under group 581 in the ISIC classification. This group is divided into four classes:

e 5811 - Book publishing;

e 5812 - Publishing of directories and mailing lists;

e 5813 - Publishing of newspapers, journals and periodicals;
e 5819 - Other publishing activities.

The NACE, NAICS and ANZIC classification systems are almost identical to the
ISIC classification, the difference in each case being the distinction between the
publishing of newspapers and the publishing of journals and periodicals (see annex A).

EUROSTAT-OECD METHODOLOGICAL GUIDE FOR DEVELOPING PRODUCER PRICE INDICES FOR SERVICES © OECD/European Union, (2014)



204 - 8. INFORMATION AND TELECOMMUNICATION

8.1.2.2. Product classification

Activities relating to the publishing of books and periodicals, and other publishing
activities are classified in the CPC classification system under section 8 - Business and
production services, division 89 - Other manufacturing services; publishing, printing and
reproduction services; materials recovery services, group 891 - Publishing, printing and
reproduction services, class 8911 - Publishing, on a fee or contract basis.

In both the CPA and NAPCS classifications however, the products are classified in
line with the NACE and NAICS classifications respectively, reflecting the treatment of
publishing activities as information and communication services rather than as
manufacturing. These international industry and product classifications therefore provide
a consistent hierarchy from industry to service products.

It is interesting to note that in France an alternative nomenclature was developed in
order to better approximate the way in which the industry classifies different service
activities. According to this alternative nomenclature the output of the publishing industry
in France can be disaggregated between:

o Sales of physical books, newspapers, journals, periodicals;
o Sales of on-line books, newspapers, periodicals;
e Sales of advertising space in those books, newspapers, journals and periodicals;

o Sales of licenses for copyrights of original works (4% of sales for book publishers
in France).

8.1.3. Scope of the survey

Ideally, the SPPI should track constant quality price change for the full range of
output to all end users (such as business, household, exports and government etc.). In
practice compilers may limit scope to the activities (and end users of these activities)
which account for the largest shares of output. As such, inclusion in the SPPI of ISIC
5812 - Publishing directories and mailing lists, may not be necessary where the class
accounts for only a very minor share of the total output of the group and is therefore
unlikely to have a significant impact on the overall price index.

Additionally, it is often difficult to separate prices charged to different end-users of
publishing services and compilers may instead calculate a single PPI covering all end
users. As an example, INSEE aims to calculate all of its SPPIs on both a BtoB and BtoAll
basis, and to only compile BtoC and BtoE indices for a limited set of activities. The SPPI
for publishing activities is currently published on a BtoAll basis only.

As previously noted, it is not yet clear as to how “free media” activities should be
treated within the SPPI framework.

8.1.4. Sample design

Ideally, probability proportional to size (PPS) sampling should be employed, using
turnover as the size variable. Stratified sampling, using turnover or number of employees
as the stratification variable, may be utilised to improve efficiency of the sample by
reducing variance. Industry representative organisations may provide advice in respect of
how the sample is structured.
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In France, the sample has been developed to reflect the relative importance of
different publishing activities. Distinctions are made between:

e Paperback and other books;

o The different distribution channels for books (libraries, schools, bookshops etc.);
e Book themes (accounting for specialists publishers);

e Newspaper types (national, regional, local, free);

e Magazine types.

In order to facilitate the ongoing price measurement of books, it may be helpful to
consider three categories of repeatable services:

e Titles which are published repeatedly (e.g. annuals);
e Series of successive books (e.g. encyclopaedias);

e Titles from a well-known author which could reasonably be considered as having
the same quality.

8.1.5. Collection of information and specification of the service

Representative service products, for each of the different types of service activity,
should be identified and adequately specified during the respondent initialisation process.
Detailed product specification information facilitates pricing to constant quality in future
periods.

Specifications may include the definition or category of the published material (for
example, fiction, and crime), the title and author, the size and number of pages, size, and
the type of binding.

8.1.6. Main pricing methods

Tracking constant quality price change for the full range of publisher output needs to
monitor price of books, newspaper and magazine and advertising space sales in
newspaper.

It should be noted that the use of CPI prices for publishing services may not be
suitable for use in the compilation of the SPPI where trade and transport margins are
included in the price paid by the consumer.

8.1.6.1. Book publishing

Prices should be measured at basic prices and therefore exclude taxes and trade and
transport margins. The basic price reflects the price paid by the distributer or the retailer,
rather than the consumer. The price paid for a book by the distributer or retailer may be
40-70% less than the list price to the final consumer (Vizner, 2013).

Typically, the direct use of prices of repeated services or contract price methods are
employed for the ongoing measure of price development of books. As shown in box 1,
when public price is collected, it should be net of taxes, and associated, according to the
type of book, with bookseller average discount rate, number of pages and margin of
delivery and diffusion.
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Box 8.1.1. French examples of types of prices collected for books
N° of series Definition of price series Kind of prices collected
A “Tales and legends of Brittany” Public price
B “Tales and legends of Brittany” Average discount rate
Price to be used: A * (1-B)
N° of series Definition of price series Kind of prices collected
A “Secondary schools / code 004757 / geography / Public price, net of taxes
high school
B School books Bookseller average discount rate
Price to be used: A * (1-B)
N° of series Definition of price series Kind of prices collected
A “| learn to draw” / last release Public price, net of taxes
B “| learn to draw” / last release Number of pages
C ‘| learn to draw” / last release Margin of delivery and diffusion
Price to be used: A * B2 * (1-C)

are often fixed by regulation.

8.1.6.2. Newspaper and magazines

For major publishing houses that sell books in large quantities, it may be necessary to
distinguish between the different types of retailers (for example supermarkets typically
only stock current best sellers). It should be noted that the prices for educational books

The unit value method is typically employed where large numbers of transactions of
homogeneous products occur. Under this method, the price of the publishing service is
derived by dividing revenues from sales by volumes of services provided in respect of a
large number of transactions. This method is particularly appropriate to the measurement
of prices of publication of newspapers and journals, although the compiler should
distinguish between the different forms of distribution (for example by dealer or

bookseller, posted by subscription, internet subscription).
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Box 8.1.2. French examples of types of prices collected for newspapers

Definition of price series Kind of prices collected

Newspaper day of the week Sales in kiosk / net average price for one
issue without retailer trade margin

Newspaper day of the 7th day Sales in kiosk / net average price for one
issue without retailer trade margin

Subscription 7 days carried home all the year | Net average price for one issue
/ 364 issues

Subscription 7 days carried home all the year | Net average price for one issue
/ 30 issues

Posted subscription 6 days for one year /312 | Net average price for one issue
issues

Posted subscription 6 days for one year / 25 Net price of the subscription

issues

Women Net average price (net publisher turnover /
number of issues sold)

Television Net average price (net publisher turnover /

number of issues sold)

Subscription prices, especially in the case of newspapers, can vary according to the
length of the subscription. Similarly, prices may be reduced for prepaid subscriptions. In
order to price constant quality services, the compiler should ensure that representative
subscription services are well specified.

8.1.6.3. Advertising space in newspaper

Revenue from sales of advertising space is usually shared between the publisher and
the advertising selling agency (usually paid on a commission basis).

Considering the full price for advertising space, quality adjusted, (P) and the
commission rate for the seller of advertising space (C), INSEE calculates price indices for
both the provision of advertising sales (NACE 73.12), the publishing of directories and
mailing lists (NACE 58.13) and the publishing of newspapers, journals and periodicals
(NACE 58.14) on the basis of:

Price for NACE 73.12 = C*P
Price for NACE 58.13 or NACE 58.14 = (1-C) * P

There is often a close collaboration between agencies selling advertising space and
newspaper publishers and therefore consideration may be given to jointly surveying these
activities.

8.1.7. Quality issues

Identifying and maintaining constant quality publishing service activities is
challenging. It can also be difficult to identify where a change to service quality occurs
and to appropriately quality adjust in response.
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In the case of books, service quality can be linked to the type of book and to its
physical characteristics. Therefore when a specific book is no longer offered for sale, a
replacement title may be selected, and quality adjusted for, on the basis of, for example;
the author, the type or genre of book (literature, science, cooking), the target reader
(academics, adults , children), the number of pages, the number of pictures and the type
of binding. In the compilation of the SPPI for publishing activities in France, a quality
(size) adjusted price is calculated by dividing the price of a book by the square root of the
number of pages (following the method used in the compilation of the CPI).

For newspapers, it may be difficult to measure quality and to identify quality change.
Changes to format, size, the amount of colour print and the space given over to
advertising could all be monitored to identify changes in quality. However, it is unclear as
to how the quality of journalism and editorial content can be adjusted for. Newspapers
and magazines may periodically include a free gift (for example a CD, another
publication, book or toy) without a change to the price. Again, it is not clear as to the
appropriate quality adjustment that should be performed for these gifts.

8.1.8. Weighting and aggregation

The choice of weights used for weighting and aggregation will depend on the
availability of reliable source data. Different data sources can be used, such as turnover
data collected through a dedicated turnover survey, weighting data provided by an
external supplier, National Accounts input/output tables or a combination of the above
data sources. Ideally, each service transaction will be assigned its own weight. The
weighting structure below industry level will depend on the chosen classification
structure, based on standard classifications and perhaps modified or extended to take
account of the national organisation of the industry.

8.1.9. Specific aspects

Published material is increasingly being sold through electronic format. The growing
importance of importance of electronic editions of newspapers and magazines and “e-
books” should be an important consideration in the design and maintenance of the SPPI.
For example in France, digital books are now priced separately to paper books.

8.1.10. Overview of national methods

A small number of countries (U.S., UK., Sweden, Slovenia, Japan, and Israel)
calculate an SPPI for publishing activities The U.S. is currently the only country that
includes prices for licensing activities in its SPPL. Typically compilers focus on books,
newspapers, journals and periodicals. The decision as to include or exclude advertising
prices depends on whether or not the measure of output of publishing activities includes
output generated from advertising activity.

8.2. Software publishing (David Friedman, U.S. Bureau of Labor Statistics)

8.2.1. Industry description (ISIC 5820)

Business enterprises in this industry engage in computer software publishing,
publishing and reproduction, and operations necessary for producing and distributing
computer software, such as designing, providing documentation, assisting in installation,
and providing support services to software purchasers. They may design and develop
software in conjunction with publishing it, or may only publish software without being
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engaged in its design or development. The creation of customised software designed to
meet the needs of specific users is excluded from this industry.

Business enterprises in the software publishing industry sell licenses that grant
customers the right to use standard (non-customised) software programs. These programs
are designed for use on personal computers, servers, portable devices, video game
consoles, and a variety of other computing devices. Software may be provided by
physical transfer on discs or cartridges or by download. Software publishers provide
services such as technical support, product updates, consulting, implementation, and
training services in addition to software licenses. Many software publishers offer these
services bundled with the software license in the form of a maintenance agreement.
Maintenance agreements are often charged as a percentage of the original license price.
Most software publishers require customers to purchase one year of maintenance at the
time the license is initially purchased. After the first year of maintenance is completed,
customers are given the option to renew the maintenance agreement. Since “first-year”
maintenance is typically bundled with the initial sale of the software license, first year
maintenance and the software license are collected as a single transaction price and are
captured in the primary service line corresponding to the appropriate software license
category (other application software publishing, etc.). However, sales of renewed
software maintenance services are captured in the primary service line entitled Software
maintenance, technical support, training, and other services related to software publishing
because they are priced separately.

Some software firms may provide technical support, consulting, or training services
for third party software. Turnover earned from providing these secondary service
activities for third party software are outside the scope of this industry, since the service
provider is not the owner or originator of the intellectual property associated with the
software. Turnover generated in this way is collected as other receipts.

There are two main categories of software: system software and application software.
System software includes programs that instruct computer hardware and other software
applications in how to operate. Examples include software for operating systems,
networks, database management, and development tools and programming language
software. Application software includes programs that complete specific tasks or
functions. Examples of application software include word processing, spreadsheet,
accounting, and game software.

In recent years, this industry has faced increased competition from firms that provide
online access to hosted software on a subscription basis and also firms that provide open
source software. Unlike traditional software licenses, open source software source code
can be copied, altered, and redistributed free of charge. Firms that offer open source
software typically distribute free programs to their customers and earn revenues only by
providing support services, such as implementation and consulting.

8.2.2. Classification aspects

8.2.2.1. Industry classification

Software publishers are classified in ISIC group 582. This group includes publishing
of the following types of ready-made (non-customised) software:

e Operating systems;

e Business and other applications;
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e Computer games for all platforms.

Excluded from this group are the following:

e The reproduction of software without publishing (classified in ISIC 1820);
o The retail sale of non-customised software (classified in ISIC 4741);

e The production of custom software (classified in ISIC 6201);

e The provision of online access to hosted software (classified in ISIC 6311).

Annex A provides classifications from various systems by type of activity.

8.2.2.2. Product classification

Annex B maps the NAPCS product codes for the Software Publishing industry to the
CPC structure. The products in the two structures are largely comparable. One
substantive difference is that the NAPCS includes more detailed products (cross-
industry, vertical market, utilities, and other applications software) for the CPC
broad category for other application software. Another difference is that software
originals, defined as the sale of copyrighted intellectual property provided on a
non-contract basis is included in a separate subject area of the NAPCS structure.
This is also the case for on-line games, which are primarily offered by Internet
publishers and are included in that portion of the NAPCS structure.

8.2.3. Scope of the survey

The ideal survey for software publishing measures price changes for the provision of
software on a licensed basis and related services provided by the publisher including
software maintenance and technical support. Sales of software are priced on a per license
or per transaction basis. The major service lines for which the U.S. calculates SPPIs are
System software publishing; Application software publishing; Game software publishing;
and Software maintenance, technical support, and other services related to software
publishing. The U.S. does not publish indices that distinguish between software sold to
business, household, or government clients although ideally separate SPPIs should be
available for each of these use categories and for exports.

8.2.4. Industry vs. product based SPPI

Although product based SPPIs are most useful for deflating input-output national
accounts, an industry based survey for software publishing that delineates primary
production from secondary activities can be used as an acceptable alternative. In the U.S.,
sampling frames are available by 6-digit NAICS industry (not by product) and services
that are not primary to the software industry are considered “other receipts” and given a
chance of selection at each sampled company. When publication criteria are met, a price
index for these “other receipts” is published. These “other receipts” contribute
approximately 15% of total software publishing industry turnover according to the U.S.
Census Bureau. Since turnover for secondary activities is significant, it is important that
these activities are collected and published separately. Some examples of common “other
receipts” for the software publishing industry include the provision of web hosting
services, including the provision of access to hosted software, the sale of computer
hardware, and technical support, consulting, or training services provided for third party
software.
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8.2.5. Sample design

Probability proportional to size sampling with turnover or number of employees as
the size measure should ideally be employed for this industry. Due to the rapid rate of
product innovation inherent in the software publishing industry, it may be necessary to
update the sample of firms more frequently than for other industries. An alternative
strategy may involve augmenting the initial sample with firms that were either not in
existence when the initial sample was drawn or that did not generate significant turnover
at that time but have since grown. Surveying firms in the sample periodically to solicit
price information for new products (ones that have been introduced since the last
sampling) sh