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Abstract

In this paper we aim to measure free services in the Netherlands in a manner that is (mostly)
consistent with the national accounts framework. This exercise goes down two paths. One path is the
application of final consumption by businesses as proposed in the SNA 2008 Research Agenda. For
this we look at certain occupations, assumed to generate free services, employed in different
industries. In this way we estimate the size of free services to be between 2.7-4.7% of current GDP
for the years 2015 through 2019. The other path is a novel approach called “free services margins”.
Free services margins are to represent the free services that have replaced paid-for goods and
services, bridging the gap between observed quality-adjusted prices on the production side and
perceived quality of total consumption on the consumer side. An experimental application of this
approach to the Netherlands concludes that consumption growth might be underestimated by over
0.1 percent points on an annual basis, based on a limited set of goods and activities.
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Introduction

The rise of the digital economy in recent years has greatly affected our daily lives. It has impacted
our personal wellbeing by providing us with new services, goods, and sources of information. It
also caused structural changes in many sectors of the economy. These rapid changes to the
economy have led to concerns among economists: considering these large-scale developments,
are we still measuring the size of the economy correctly? This question has often been related to
the productivity puzzle, the unexplained decline in productivity growth ever since the financial
crisis of 2008/2009. As the measurement of productivity growth depends on the national
accounts, a possible explanation for declining productivity growth could be a mismeasurement in
these national accounts incurred by changes not captured in the existing framework.

A particular growing phenomenon that leads to potential measurement issues are free Services.
Free entertainment has been a conceptual problem for the national accounts since way before
the digital age (e.g. Cremeans (1980)), but the digital revolution has led to a sharp increase in the
size, value, and use of free services. Goods and services without a price are problematic in the
national accounts framework because they cannot be readily measured in terms of value. While
some free services do involve economic activity that is “visible” in market transactions, such as
advertising costs of businesses, the consumer side of free services remains uncounted in GDP.
Significant growth in the size and use of free services which is uncaptured in the national accounts
could therefore potentially explain part of the decline in productivity growth.

In this paper we aim to measure the size of free services in the Netherlands in a manner that is
consistent with the national accounts framework. In order to do this we must first define what
free services are, and examine in which ways they can be measured consistently with the SNA.
We present a framework to identify free services, its suppliers and users, as well as the business
models that could be used to produce these free services. Finally, we investigate whether there
is a significant contribution of free services to the Dutch economy, and whether they significantly
affect GDP.
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2.1

This investigation goes down two paths. One path is the application of final consumption by
businesses as proposed in the SNA 2008 Research Agenda (United Nations, 2008). For this we
look at certain occupations, assumed to generate free services, employed in different industries.
We will show estimates of the size of free services for the years 2015 through 2019. The other
path is a novel approach which we will call “free services margins”. Free services margins are to
represent the free services that have replaced paid-for goods and services, bridging the gap
between observed quality-adjusted prices on the production side and perceived quality of total
consumption on the consumer side. We will present analyses applying both these methods to the
Netherlands.

Literature

Free services can be described as all services that are provided free of charge by households and
companies (but not government) to households, companies and the government. As this
description is very broad, it can be unclear what exactly is a free service and what is not.
Furthermore, there is no clear consensus on how the value and size of free services should be
measured. This chapter aims to summarize these various aspects of free services based on the
literature. First, the background of the literature on free services is discussed. We then provide a
more in-depth evaluation of recent developments in two relevant strands of free services
literature, namely the Consumer Surplus approach and the GDP approach. Finally, a framework
is laid out for the measurement of free services, bringing together the various aspects of free
services into tangible measurement methods and their relation to the national accounts. This
framework serves as a base for the research methods we apply in the following chapters.

Background

In the literature on measurement of free services we can distinguish two main strands of
research. First is the Consumer Surplus approach, which measures the utility value of the free
services provided to consumers. In order to perform such measurement one could employ for
example choice experiments or surveys, with the intention of retrieving either willingness-to-pay
measures or opportunity cost measures for certain goods and/or services. Another way to
measure this is through time use data. The second approach attempts to include free services in
the national accounts framework with the intention of measuring its effects on GDP. This strand
of research is therefore also coined the GDP approach. There are several conceptual methods
that can be employed to measure free services in the GDP approach. One could transfer parts of
intermediate use to final consumption by businesses, impute viewership services by households
consuming the free service, record data gathering costs as investments, or adjust prices of
goods/services for their free characteristics. Regardless of the approach taken, measuring the
value of free services in the economy is a challenging task, and both the consumer surplus
approach as well as the GDP approach have their caveats.

As much of the literature on free services, and the measurement thereof, has already been
explored in Van Elp & Mushkudiani (2019), we refer to that article for a thorough overview on
the literature. The following sections will focus on recent and novel additions, insights and
research on both the Consumer Surplus approach and the GDP approach of free services
measurement.
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2.2

2.3
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Consumer Surplus Approach

There have been significant recent developments in the literature on the consumer surplus
approach of free services measurement. Brynjolfsson, Collis and Eggers (2019) carried out
massive online choice experiments in order to estimate the value of various digital goods, such
as search engines, email, and social media, for consumers. Brynjolfsson et al. (2019) build further
upon this research and develop a new framework to provide estimates of welfare change, as well
as real “GDP-B” growth, based on the values derived from the 2018 choice experiments. The
“GDP-B” metric is an extended measure of GDP, which adds the utility benefits (in monetary
units) of new and free goods to consumers to the GDP retrieved from the system of national
accounts.

Hulten & Nakamura (2019) introduce a new concept to include free services in the measurement
of GDP. This concept incorporates a consumer choice technology into the traditional GDP concept
of the national accounts framework. The method effectively falls in between consumer surplus
approaches and GDP approaches, as it employs consumer utility in order to add a measure of free
services to GDP as defined in the national accounts.

Moving forward in this paper we approach free services exclusively from a national accounts
point of view. Traditional consumer surplus approaches are not suitable to provide a value
measurement of free services adhering to the current boundaries of the SNA for the following
reasons. Firstly, the national accounts are based on market prices rather than utility values. This
means that the resulting estimates from consumer surplus methods cannot be used in the current
system of national accounts. Secondly, research aiming to quantify the (consumer utility) value
of free services generally has to focus on the utility of a set of specific digital services, and is thus
unable to capture all free services in their entirety. This difference in scope is problematic, as the
goal should be to measure the entirety of free services in the system of national accounts.
Anything less may suffer from both over- and underestimating the impact of free services on the
economy.

GDP Approach

In the GDP approach literature, we discuss one major development since 2018. Specifically, Byrne
and Corrado (2020) introduce a method in which consumer digital goods and services are
capitalized, and specifically augmented for the use and consumption of IT devices and
subscription network access services. We could summarize this method as performing quality
adjustment on the price of telecommunications services using time use data.

While neither Hulten & Nakamura’s method nor Byrne & Corrado’s method are able to explain
the entirety of the productivity puzzle, their preliminary estimates make it clear that a sizable
portion of the economy is in fact not captured in current GDP measures when it comes to free
services.

Measuring Free Services

In this section we lay out a general framework for free services, starting with the definition of
free services, free service structures and business models, their relation with the SNA and the
current approach of including free services in the national accounts. Given each of these elements
in the framework, new approaches for including free services in the national accounts are then
formulated. This framework is based on the framework presented in Van Elp & Mushkudiani
(2019), which is in turn based on various pieces of free services literature. It should be noted that
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the framework does not consider any consumer welfare approaches, and is exclusively directed
at measurement of free services through GDP approaches.

We must first define the concept “free services” itself. As stated above, free services are all
services that are provided free of charge by households and companies (but not government) to
households, companies and the government. Government services are excluded because they
are already included in the current national accounts framework as consumption. Free services
include a wide range of activities, such as watching television (partly free, viewers pay
subscription fees but the programs are funded through advertisements), listening to radio that
includes advertising, watching free videos on the internet on platforms like Youtube,
downloading and playing free video games, downloading and using free applications on your
smartphone, but also non-digital services such as spectating a free sports event. In return for
these services, the household or company provides the producer of the service with either part
of their personal information/data or advertising viewership.

When attempting to measure free services in the national accounts, it is important to consider
the mechanisms through which these services are provided. As the majority of content is
provided to consumers at little to no cost, something other than the provision of the service
provides these businesses with revenue. From the literature, we can identify the following
categories of business models in producers of free services:

Financing via advertising

Marketing-driven models

Financing via data

“Ubiquity now, Revenue Later”-business models using investments
Freemium

ok wNRE

Charity and free assets produced by households

Each of these business models is incorporated in the current system of national accounts (SNA)
differently. Advertising expenditures are considered intermediate expenses in the production of
the goods/services being advertised. Marketing expenditures are often not explicitly measured,
but rather part of intermediate use or wages. Purchase of data is part of both revenues and
intermediate use, but much less visible, and in some cases not traced at all and thus omitted.
Expenditures of companies employing “Ubiquity now, Revenue Later”-business models incur
investments that in most cases might not be classified as such, but rather as intermediate use.
For freemium business models the revenues obtained from premium versions are included in the
SNA. The value of the free products themselves however is not visible. Finally, charity and free
assets produced by households, for example Wikipedia or open source software, are not
accounted for at all.

Currently free services are treated as follows.? Different business models of businesses providing
free services lead to different transactions in the SNA. However, they all have one aspect in
common, which is that the transaction of the actual free service being consumed by the
household is not accounted for. What we generally do identify are the costs of the business
providing the free service, either as intermediate use or investments, as well as the revenue
obtained through paid-for advertised products, marketed products, or data if applicable. The
conceptual issue with this treatment is that in most cases expenditures associated with services

2 For a more detailed explanation including a numeric example, refer to chapter 3 of Van Elp & Mushkudiani (2019).
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3.1

provided free to households show up as intermediate use, and not as final use like consumption
or investment. This means that they do not lead to an increase in GDP, even though free services
provide significant economic activity and value. Because the consumption side of free service
transactions are missing, growth in the consumption of free services over time could lead to
underestimation of the GDP, perhaps even partly explaining the productivity puzzle.

Imputation of final consumption of free services

This chapter presents the method to estimate the impact of free services in the Dutch national
accounts using the imputation of final consumption by businesses. This is a GDP approach based
on a proposal in Ahmad & Schreyer (2016). We will briefly introduce some background of this
method and its implications, followed by a description of application of the method in our specific
use case. Finally, the chapter ends with results from the application of final consumption of free
services by businesses to the supply and use tables of the Netherlands for several years, including
sensitivity analyses.

Backgrounds

The first free services approach we will apply to the Dutch national accounts is the imputation of
final consumption by businesses that replaces intermediate use. In this approach we treat
advertising, as well as other similar costs made when creating free services, as final consumption
expenditure of corporations and social transfers in kind to households. The imputation of final
consumption by businesses demands very little expansion of the existing SUT, and is as simple as
transferring values from intermediate use to final consumption. The idea is that companies,
through their intermediate inputs, pay for services that are provided for household consumption,
for free. These services are hence not used to generate the outputs of the using economic sector,
and are actually not intermediate use. Instead, this portion of intermediate use is actually a
mechanism that creates free services for consumers.

Figure 1 Soap — TV economy, advertising as individual consumption.

Payment for the

Service provider advertised product

Soap manufacturer Consumer

P
<

X

Final consumption expenditure

Explicit transaction for advertising

Advertising agency of corporations and social
& transfers in kind to households

TV broadcasting

Figure 1 illustrates how the method accounts for transactions in a simple Soap-TV economy,
which is an example of the advertising supported media business model. In this example, the final
consumption by corporations that goes to consumers as a free service is passed on by the
advertising agency. That is the display time and space that the advertising agency bought for a
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consumer and practically gave away as a free gift. For this transaction we then create a new entry
in final consumption.

Table 1 presents consolidated supply- and use tables for this expanded Soap-TV economy. The

difference is:

— The advertising agency now buys two types of display time from the TV broadcasting
company.

— It still buys display time (20 million) as an intermediate input. These are the costs of the
advertising department and administration at the TV broadcasting company.

— In addition, it buys display time (30 million) that is gifted to households as free entertainment.
For this amount actors, screenwriters and other creatives have been working to offer the
entertainment to households.

— This 30 million of entertainment display time is recorded as final consumption by businesses
for this approach, raising GDP through the expenditure approach by the same amount. As a
consequence value added increases, raising both the production and income approach of
GDP.

Table 1: Extended Soap-TV economy

Supply

Soap Advertising T Imports Total

manufacturing broadcasting

Oils and Fats . . . 100 100
Soap 50 . . 30 80
Advertising . 50 . 50 100
Display time . . 50 . 50
Total 50 50 50 180

Use (Before)
Intermediate use

Soap Advertising TV| Final consumption Exports Total
manufacturing broadcasting by households
Oils and Fats 50 . . 10 40 100
Soap . . 10 a0 30 80
Advertising 50 . . . 50 100
Display time . 50 . . . 50
Total 100 50 10 50 120
Use (After)
Intermediate use
Soap Advertising TV| Final consumption Final consumption Exports Total
manufacturing broadcasting by households by businesses*®
Oils and Fats 50 . . 10 . 40 100
Soap . . 10 40 . 30 80
Advertising 50 . . . . 50 100
Display time . 20 . . 30 . 50
Total 100 20 10 50 30 120

There are some conceptual caveats to this approach, but for an experimental estimate, this
approach suffices. Besides the regular SUT and 10T, information on the proportion of
intermediate use (of advertising/marketing etc.) that does not lead to the provision of the free
service but covers other expenses is required. We can then assume that the rest of intermediate
use is final consumption of free services by businesses.
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3.2

Method

In this section we briefly describe the GDP approach method and used data sources. In order to
impute final consumption of corporations as defined in the previous section, one must first
determine which fraction of intermediate use is actually consumption by businesses of free
services. We determine this fraction for each industry. In the Soap — TV economy this is the display
time that is given to households for free as entertainment.

Equivalent to our previous research in Van Elp & Mushkudiani (2019), we employ the following
steps to impute final consumption of businesses:

1 Define the fractions of intermediate use that is actually consumption by businesses of
free services, which are then freely provided to consumers, using occupation data;

2 Use an industry by industry input-output table, so that we can apply the estimated
fractions.

This method ignores the possibility that free services enter and leave the Netherlands through
international trade, through international broadcasting for example.

We first estimate the fractions of the production that are actually free services for each industry.
These fractions are calculated based on employee wages and hours worked in each industry. We
have selected the occupations that we assume mostly contribute to the production of free
services. Free services reach consumers mainly through advertisements, which means that these
occupations should be the main contributors to the production of free services. In order to
compile the list we also looked for the occupations within the advertisement industry. From quite
a few career and job market websites we accumulate descriptions of occupations in the
advertisement sector. Following our method, if we find designers working within the agriculture
industry, we assume that they create websites for farmers or carry out other activities related to
advertising or promotion. There may be some designers that change their profession, bought a
farm or agricultural space and do not contribute to production of free services as designers within
the agriculture industry. We assume however that such cases are very limited and at most lead
to a small error.

Furthermore, software and application developers can also perform data analysis and collection,
contributing to the provision of free services. However, IT occupations outside of the IT sectors
can also contribute to paid production and/or internal business IT structures. For example, a
software developer in the insurance industry could work on in-house service that aids in
determining risk profiles. For this reason, we estimate two scenarios, one in which we do not
include IT occupations at all and one in which we include the entirety of IT occupations excluding
the ones operating in the IT sector. These two scenarios then give an indication of the lower and
upper bound of the size of free services in the Dutch economy.

After combining the occupations from advertising with software and application developers we
obtain a list which by our assumption all contribute to free services. We matched these lists with
the occupations from Dutch Labour Force Survey (LFS). The occupationsin the LFS follow the ISCO
08 classification.

The full list of selected occupations? that are assumed to generate free services are as follows:

3 Translated from the Statistics Netherlands classification for occupations, with reference to the titles of ISCO 2008.
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Table 2: Selected occupations

Authors and linguists Artistic and cultural associate professionals
Journalists Sales, marketing and public relations professionals
Visual artists Telecommunications and broadcasting technicians

Other creative and performing artists  Software and application developers

Graphic and product designers

For the selected occupations of the Dutch labour force we want to estimate the total hours
worked and total wages obtained within each industry sector. The variables we require are
therefore: occupation, hours worked, wages and industry of employment. We have two data
sources that contain these variables: the Dutch Labour Force Survey (LFS) and employment
registry data (ER). The LFS includes the variable occupation, and its survey weights allow us to
estimate the occupation totals for the Dutch population. The employment registry (ER) includes
the other variables we are interested in: employee wages, hours worked and the industry of
employment. It covers the entire Dutch population, including persons living abroad but working
in the Netherlands or receiving a benefit or pension from a Dutch institution, with the exception
of self-employed persons. Self-employed persons are not included in this register. However, they
are included in the LFS, and upon linking these two sources on a micro level all self-employed
persons from the LFS are lost. There were also some other minor coverage issues between the
two sources.

From the linked data we obtain estimates of the number of employees, wages earned, and hours
worked on the aggregate level for all nine selected “free services occupations” within each
industry. We also derive the aggregated estimates from the labour accounts for the total wages,
and total hours worked for each industry. The ratios of the wages and hours worked of individuals
with the occupations that generate free services and the total wages and hours worked of
individuals with no restriction on their occupations give us the fractions we desire. These can then
be applied to the supply and use tables of the national accounts in order to retrieve an estimate
of the size of free services per industry.

In Van Elp & Mushkudiani (2019), the value of free services was estimated under the assumption
that each using industry consumes the exact same share of free services (based on the supplying
industry). While this does not matter for the estimate on the total impact of free services, refining
this assumption allows us to also evaluate which industries consume the most free services. To
do this, we can employ national accounts data on the proportion of household consumption in
the total size of each industry. The idea behind this is that industries in which household
consumption plays a larger role are more likely to contain free services, as the target audience of
free services tend to be consumers rather than businesses.* We can then model a relationship
between the prevalence of consumption in an industry and the consumption of free services.

In order to determine which industries consume what amount of free services, we first estimate
the proportion of final household consumption within each industry as a fraction of total use
(between zero and one). This fraction is then rescaled linearly, where the industry with the lowest
amount of household consumption has a weight of 0.33 while the industry with the largest

4 Businesses can theoretically be the recipient of free services as well. However, in this case their value ends up in
intermediate use, and is thus not included in GDP.
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3.3

amount of household consumption has a weight of 3. This rescaling is done to prevent extreme
outliers on the tail ends of the distribution. Finally, the resulting consumption weights are
included in the multiplication of the LFS share and intermediate use of an industry as follows.

free servicesg, = LFS shares; X intermediate useg, X consumption weight,

Where s is the supplying industry and u is the using industry. Finally, the resulting free services
values for each supply-use industry combination are rescaled back to the pre-weighted industry
totals, so that the total level of free services remains unaffected. This way only the distribution
of free services among using industries is changed.

Results

To determine the contribution of free services to GDP we need the fractions as determined in the
previous section:

— Fractions of hours worked by creators of free services and marketers in an industry.

— Fractions of wages by creators of free services and marketers in an industry.

By applying these fractions to the input-output table of the Dutch national accounts, we can
retrieve estimates of which parts of the intermediate use of supplying industries are actually
consumption of free services. We split this consumption of free services into three parts:

— Consumption by businesses of free services, excluding marketing and IT.

— Consumption by businesses of free services, IT.

— Consumption by businesses of free services, marketing.

This means we can distinguish explicitly between marketing, IT and all other selected professions.
Free services created by marketing people arguably have a different nature from those by the
other selected professions. The other professions lead (more directly) to services ready for
consumption. Free services created by IT occupations (software developers) are separately
presented because their inclusion is novel, hence we want to assess the impact of these
professions in more detail.

First, we look at the original Dutch GDP and its components for 2015 up until 2019 by employing
the expenditures approach. Total GDP rose from 690 billion euros in 2015 to 813 billion euros in
2019. Consumption by households was 305 billion euro in 2015, and 44% of GDP. This proportion
of household consumption drops slightly, to 43% in 2019.
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Table 3: Dutch GDP and its components, million euros, 2015-2019

Value, Value, Value, Value, Value,
Component 2015 2016 2017 2018 2019
Gross fixed
capital formation 152,533 141,675 148,670 158,093 172,808
Final consumption,
general government 172 354 174,680 179,491 188,611 200,134
Final consumption, 305,372 310,430 321,600 335,773 347,622
households
Final consumption, 5,444 5,611 5,661 5,787 5,925
NPISHs
Imports of services (-) 165,668  (-) 135,848  (-) 147,337 (-) 160,522 (-) 161,176
Imports of goods (-) 352,926  (-) 355,196  (-) 388,826  (-) 413,310  (-) 430,183
Exports of services 151,980 142,478 154,783 170,518 180,790
Exports of goods 418,373 420,899 460,770 484,921 490,287
Changes in inventories,
incl. valuables 2,546 3,446 3,334 4,116 6,848
Gross domestic
product (GDP) 690,008 708,337 738,146 773,987 813,055

Free services are added to this GDP component table by applying the LFS shares to each
combination of supplying and using industry in the input-output tables, and transferring the
obtained values to a new component, “Final consumption, businesses”. The shares used in the
calculation are those of the supplying industry, as the activities of the selected occupations at the
supplying industry are assumed to lead to the creation of free services paid for by the using
industry. In addition, we assume that some industries do not produce free services. Firstly, these
are the publishing, marketing, and IT industries. The assumption here is that the selected
occupations only generate paid-for outputs in these particular industries. Secondly, software
developers in the banking sector are also excluded. This specific combination is a very large group
of workers of which the majority is unlikely to produce free services. Lastly, the entire sector of
“legal- and management advice” is excluded. This sector likely contains many IT and marketing
specialists that register themselves as advice firms, but in fact produce IT/marketing services.
Including this sector would therefore lead to a significant overestimation of free services
production, as these workers would not be included if they were (correctly) placed in their
respective industries.

The LFS shares used in the following calculations are based on the salary of the free service
producing occupations compared to the total salary in the respective sector. LFS shares based on
either the fraction of jobs or the fraction of hours worked are significantly larger, thus leading to
larger free service estimates and a greater increase of GDP. The results employing salary shares
can therefore be interpreted as a lower bound of the impact of free services. The finding that LFS
shares are lower when employing salary shares implies that occupations that lead to free services
in industries have a lower value added than other activities. This is not entirely unexpected, as
the services in question are provided free of charge to households and businesses, rather than
paid for.

Figure 2 indicates the value of free services that would be transferred from intermediate use to
consumption by businesses, per year. This equates to the value that is added to GDP due to free
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services. In the figure we further distinguish between three scenarios for the size of free services.
Estimates are displayed both excluding and including software developers (IT). As the true
number of software developers (outside of the IT sectors) is likely somewhere between 0 and
100%, these two values can be seen as the lower and upper bound of the size of free services
respectively. The baseline estimate displayed in the figure is the average of the bandwidth, and
our preferred reference of the size of free services for each year.

Figure 2

GDP added by Free Services per year, Million euros

35000
S0000
25000
20000
2015 2016 2017 2018 2019
Baseline —s— IncludingIT Excluding IT

The findings indicate that the inclusion of IT occupations to the list of free service producing
professions greatly impacts the estimated size of free services. Transferring intermediate use to
consumption by businesses adds between 19.4 and 29.6 billion euros to GDP in 2015, depending
on the inclusion of software developers. These values translate to an increase between 2.8% and
4.3% of GDP. For 2016, 2017, and 2018 this share remains roughly the same, ranging between
~2.7 and ~4.3% of GDP each year. Similarly, the inclusion of consumption by businesses therefore
does not appear to affect year on year growth of GDP in current prices. In 2019 however, free
services contribute between 3.0 and 4.7% of GDP, which indicates that the proportion of free
services in the economy might be rising. The rise in the contribution of free services to GDP
translates to an increase in between 0.3 and 0.5 percentage points of year-on-year GDP growth.

Exploring the resulting free services values in more detail, we can assess which industries produce
the most free services. Figure 3 displays the 12 industries that contribute the most to the
production of free services, in descending order. This production of free services is further divided
into three categories, namely IT, marketing, and everything else. The biggest producer of free
services are financial institutions (excluding insurance), the majority of which consists of
marketing based free services. Movies, TV, and radio is the second largest producer, instead
consisting almost exclusively of non-IT and non-marketing free services producers. Other large
producers of free services are the wholesale trade, telecommunications, real estate, manufacture
of food and beverages, and insurance industries.
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Figure 3

Production of Free Services by industry and category
2015, Salary Shares

Financialinstitutions, no insurance _

Movies, TV and radio

Wholesale trade (mo motorvehicles)
Telecommunications

Renting, buying, selling real estate
Manufacture of food and beverages
Insurance and pension funding
Public administration and services
Employment activities
Otherspecialised services

Energy supply

Specialised construction activities

v] 1000 2000 3000
Free Services Production, Million euros

B Consumption of free services, excluding marketing and IT
B Consumption of free services, IT

Consumption of free services, marketing

A significant advantage of this free services estimation method is that it employs the entire input-
output matrix. This exhaustiveness allows us to perform a similar assessment to determine which
industries are the largest consumers of free services. As mentioned in the previous paragraph,
here we can loosen the assumption that the fraction of free services is the same for each using
industry by modelling a relationship between the propensity of consumption in an industry and
the consumption of free services in that industry. While it is difficult to determine an exact
relationship a preliminary application of such consumption correction to free services
consumption per industry. This results in the following figure:

Figure 4

Consumption of Free Services by industry and category
2015, Salary Shares, corrected for consumption
(rescaled between 1/3 and 3)

Renting, buying, selling real estate _
Publicadministration and services
Manufacture of food and beverages
Accommodation and food serving
Insurance and pension funding
Wholesale trade (mo motorvehicles)
Manufacture of chemicals

Arts, culture and lotteries

Legal and management consultancy
Sale and repair of motorvehicles

Human health activities

Telecommunications

o] 2000 4000 6000 8000
Free Services Consumption, Million euros

B Consumption of free services, excluding marketing and IT
B Consumption of free services, IT

Consumption of free services, marketing
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Figure 4 presents a consumption ranking in which the consumption weights from the previous
scenario are rescaled between 1/3rd and 3, as proposed in the method section, so that extreme
values are diminished.

The industry “renting, buying, selling real estate” appears to be the largest consumer of free
services in all three specifications. This sector uses a large amount of inputs from several big
industries, including the banking sector, which is the largest producer of free services. On top of
this, the sector is heavily dominated by household consumption, thus the consumption of free
services grows exponentially when correcting for this.

How does this reflect reality?

According to our analysis the “rental and trade of property” industry is the largest consumer
of free services. How does that reflect reality?

This industry also encompasses “Imputed rents of owner-occupied dwellings”, and that
portion of the industry uses a lot of banking services in the form of FISIM (Financial
Intermediation Services Indirectly Measured). Banks apparently employ many people in
marketing and the idea is that these people in one way or another create free services.

Free services created by marketing people would mostly boil down to copy writing. For
example, the creation of brochures and websites to describe attributes of banking services
offered. This information is free for households. It also includes the creation of content for free

apps and games, advertorials and alike.

Free Services Margins

This chapter presents a new method to deal with free services within the national accounts
framework. In general, methods that extend the national accounts for free services consider a
production approach, either by imputing production by households or by transferring
intermediate use to final consumption by businesses. In contrast to these, the method we
introduce here starts from the perspective of consumers. To analyse the robustness of estimates
of the impact of free services, it is desirable to confront estimates coming from the producers’
side with estimates coming from the consumers’ side. That consumer surplus approaches do not
fit in the national accounts, does not mean that the consumer perspective should be ignored.

Our objective is to focus on prices and volumes when thinking about free services, and not to
expand the production boundary. An important downside of expanding the production boundary,
in a standard fashion, would be that the size of the economy in current prices increases as well.
In the case of free services, monetary values would be based on assumptions and subjectivity.
Such imputation in current prices would create more problems than it solves for key policy
guestions, like monetary policy and government revenue, says the IMF staff report (2018). This
objective also means we stay closer to a GDP approach.

To meet this objective, we propose the concept of free services margins to include free services

in the national accounts. We start with some background knowledge necessary to understand
the underpinnings of this proposed method. Then we explain the free services margins approach

Free services in the Netherlands 14



4.1

in detail, including the data needs. We end with the results from the application of free services
margins to the supply and use tables of the Netherlands.

Backgrounds

4.1.1 Characteristics of goods and services create utility

Lancaster (1966) expanded standard consumer theory by considering the characteristics of goods
and services as determining consumer choice, and resulting utility. He assumes “that
consumption is an activity in which goods, singly or in combination, are inputs and in which the
output is a collection of characteristics.” According to this theory, goods do not give utility to
consumers directly, but rather through their characteristics. Different goods can have similar
characteristics in different quantities. Consumers can also consume bundles of goods, which can
have other added characteristics as well. Individual preferences and prices, and changes in those,
determine if and to what extent they are consumed.

Consumers in Lancaster’s theory optimise their utility by combining activities, the consumption
of a combination of goods, to achieve an efficient combination of characteristics. The frontier of
options is given by a budget constraint and prices. If an activity drops in price, it will become more
attractive and will be consumed more. A price increase will lower demand, up to the point where
the activity is not undertaken anymore. In Lancaster’s consumer theory a new product is, possibly
with other goods, just a new activity which offers a new combination of characteristics. If this
new resultant activity is sufficiently low in price, it will sell, and might even replace older activities.

This theory implies that free services, with their (perceived) low price, can replace paid-for
services when they offer similar characteristics. This phenomenon seems to have happened to
goods and services that serve activities around entertainment, information and leisure, such as
newspapers and books. Free services, combined with some hardware like a phone or computer,
can provide similar characteristics to these services. As newspapers and books still exist, it seems
free services are not a perfect substitute however.

To understand how prices and margins can reflect free services, the next section discusses what
happens in the national accounts when a price becomes zero and how free services are similar to
margins.

4.1.2 Using prices and margins to reflect free services

The national accounts aggregates are measured in current and constant prices to distinguish a
change in quantity from a change in price (Lequiller & Blades, 2014).> When applied to free
services this distinction can be taken to an extreme.

Such an extreme illustrates a price drop to zero, a good or service becoming free. In practice this
does not happen to individual goods sold by companies, but it does happen with taxes and
subsidies that for example drop to a 0%-rate (i.e. disappear). For goods and services this would
mean that in year T the value of the service shows up with a value of zero, but the value in
constant prices will be non-zero.

When in a specific year a paid-for service becomes free, it should therefore still contribute to GDP
in constant prices, provided that we follow the reasoning of Lancaster (1966) about consumption

5 An explanation of current and constant prices is in Appendix B.
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activities. This also means that a price of zero is not impossible in the national accounts, but that
after 1 year the consumption of the good or service (“activity”) disappears from the record.
Arguably, a free service that replaces a paid-for service (or has similar “characteristics”) should
therefore be recorded as consumption of volume in constant prices, at the very least in the year
when the consumer switches from the paid-for service to the free service. By chain-linking these
volumes the expansion (or contraction) of free services can be tracked over time.

Margins in the national accounts bridge the gap between the goods produced by industry (or
imported) and the final product used by the consumer at home after buying it.® Transportation,
wholesale and retail add value to products by making goods (more easily) available to users.

Free services could also be seen as a quality augmentation of existing products, like laptops and
smartphones. On the producer side these products are just the sum of its parts, the included
software, and licences. On the consumer side, these same devices are in large part about the
access they provide to productivity, entertainment and information. Free services are therefore
an important contributing factor to the value of these products for consumers. Free services
margins could be the bridge between the goods produced by industry (or imported) and the final
product used by the consumer at home.

Method and data needs

Activities as defined by Lancaster (1966), a combination of goods and/or services that provide
certain characteristics, do not exist in the national accounts. Only goods and services exist there.
However, a reduction in the consumption of books does not necessarily mean that the activity of
reading has been undertaken less. It could be that consumers read more free offerings. Over time
this shift could increase because the free service gets better characteristics, like accessibility and
availability. A slight augmentation to the supply-and-use table can correct for this.

The idea behind this augmentation to the supply-and-use table is that most free services are
somehow delivered through other goods and services that people do buy. However, the quality
adjustment of these goods and services does not (fully) take into consideration the (increased)
access to free services. Quality adjustment of hardware very much focuses on the specifications,’
and not on the opportunities they give access to.

To correct for this we propose the imputation of free services margins, bridging the gap between
currently observed quality-adjusted prices and perceived quality of total consumption including
the access to and use of free services. This proposal is novel, tries to limit the amount of
imputations and focuses on quality adjustment through volumes.

6 Trade and transport margins are produced by traders, mostly in retail and wholesale, and transporters. Contrary to
most other services these margins are not consumed directly. “Instead, the national accounts register the consumption
of retail and wholesale services as the trade margins included in the cost of the products bought.” (Lequiller & Blades,
2014)

7 See for example the quality adjustment for personal computers by the BLS:
https://web.archive.org/web/20210502180835/https://www.bls.gov/cpi/factsheets/personal-computers.htm
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Free services margins are implemented as follows:
e  Current prices are zero (‘free’).
e The level in constant prices describes the consumption "lost" to free services, that
support a consumption activity, by paid for goods and services.?
e Inthe supply and use table they are ideally allocated to specific goods (or activities
following Lancaster (1966)), but can also be consumed directly by households.
e They are produced by free services providers (or imported).

This proposal has the following benefits:

e Utility-based approaches are criticized for being wildly divergent, and impossible to
reference to another quantity. Constraining ourselves to the National Accounts
framework does not have these disadvantages.

e No imputation of production by households, which extends the production boundary.

e GDPin current prices is not adjusted. It does adjusts the GDP deflator, as advocated for
by IMF (2018).

e Productivity can be allocated to the industry where free services are produced, instead
of to the industry that happens to provide access or produces equipment.

e The approach is mostly consumption oriented, where measurement problems
concerning production do not apply.

Comparatively little data is needed for a preliminary estimate. However, an estimate with little
data does require more assumptions.

The concept of free services margins can also be explained by the following figure. It shows
consumption of books, newspapers etc. in constant prices. This consumption drops over time
between 2000 and 2020. However, there is a separate line for time spent on reading. This also
drops, but not as strongly as the consumption of books, newspapers etc. The core idea is that the
difference between these lines is the consumption of free services, which are not accounted for
in the current SNA. The difference as shown are the free services margins. And to emphasize, in
current prices there would be no difference of surface for free services margins, because they
have a price of zero.

8 The implicit assumption here is that free services always replace the use of some good or service. We think this an
appropriate assumption for two reasons. First, following Lancaster (1966) consumption of goods and services support
consumption activities, and although the inputs can be more or less novel, consumption activities (like eating, sleeping,
traveling, leisure) are never really new. Second, there are only 24 hours in a day, so if people use more free services for
activities they probably use something else less and/or do other activities less.
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Figure 5

Free services margins

Constant prices, 2000

2000 2020

After this stylized example, it is necessary to discuss the data needs of the method. To determine
to what extent consumers replace goods and services with free services, we need information to
estimate what would have happened without free services. For this purpose, we can think of time
use surveys and population statistics. These data sources can then be confronted with
consumption volumes.

Time use surveys are the preferred source to learn about real consumption by households. The
idea is that if consumers spend as much time reading now as they did ten years ago, that they
should consume at least as much publishing goods as ten years ago. If this is not the case, this is
an indication that the publishing goods have been replaced with free services. Conversely, if
consumers have spent less time reading than before, and went on to watch more (streaming)
television, a drop in the consumption of publishing goods is actually expected. If we observe a
drop in time spent on reading that coincides with a drop in the consumption of publishing goods,
that falsifies the hypothesis that there was a shift to free services. The downside of time use
surveys is that they are scarce, often only intermittently describing the time use of households.

A different source to determine the expected level of consumption is the use of population
statistics. A bigger population is expected to consume more books, ceteris paribus. Obviously this
a much weaker indicator, as any change in preferences (or shift along the preferences curve) is
ignored. Moreover, the indicator becomes weaker as the distance in time between the
population statistic and the shift to the free service grows.

In the following section we present the results from applying the free services margins method
to the Netherlands, making the best of any information we have about time use and population.

Results

The implementation of the proposed method for free services margins for calculating Dutch GDP
takes the following steps:

1. Collect series on time use, population and consumption from publicly accessible sources.
2. Determine goods and services possibly affected by a shift to free services.
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3.  Select indicators from the time-use and population series for the goods and services
affected by free services.

4.  Calculate expected change in volume for the selected goods and services, when the shift to
free services would be absent.

5. Calculate actual change in volume for the selected goods and services, in the presence of
free services.

6. The difference in the expected and actual volume change are the level of free services
margins in constant prices, for that good or service.

7. Calculate new GDP growth rate, including these free services margins.

4.3.1 Collection and selection of indicators

In the first step we collect data series on time use, population, and consumption for the
Netherlands. For the analysis, the following series are collected from Eurostat®:

. Time spent, main activity only (tus_00Oage)

o Population (demo_pjan)

. Consumption, national accounts (nama_10_co3_p3)
o Item weights, HICP (prc_hicp_inw)

We then determine the goods and services that are possibly affected by a shift to free services.
From the goods and services present in the national accounts, this initial selection®® is as follows:

Goods and services

Postal services

Audio-visual, photographic and information processing equipment
Other major durables for recreation and culture

Recreational and cultural services

Newspapers, books and stationery

Education not definable by level

Figure 6 presents the change in consumption for each year. Some of the selected goods show a
positive growth in current prices, while others are stable or even at a lower in level in 2019 than
in 1995. Quite a few of the selected goods and services show negative volume growth rates for
many years.

9 Using Eurostat series, instead of Statistics Netherlands series, makes comparison with and replication for other
countries easier later on.

10 This selection is preliminary to show the feasibility of this approach. Future work should settle on an exhaustive
selection with broad support among the statistical community.
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Figure 6

Change in consumption of selected goods
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Goods and services that are available in the harmonised index of consumer prices (HICP) are more
detailed than those present in the published national accounts. A relevant selection of these
goods and services is the following:

Items

Postal services Books

Internet access provision services Fiction books

Software Educational text books

Pre-recorded recording media Other non-fiction books

Games, toys and hobbies Binding services and E-book downloads
Games and hobbies Newspapers and periodicals

Cultural services Newspapers

Cinemas, theatres, concerts Magazines and periodicals

Museums, libraries, zoological gardens Education not definable by level

Television and radio licence fees,
subscriptions

The weights of the HICP are set for a good consumer price index, and are therefore not a perfect
substitute for the national accounts. However, because of its higher granularity, the HICP does
provide additional insight in the consumption over time of specific goods and services that may
have been replaced by free services. The HICP weights of books, newspapers and periodicals
appear to have dropped significantly since 1996. Furthermore, games, toys and hobbies do not
seem to move much in terms of HICP weights. Contrarily, cultural services are very volatile. Goods
and services that support free time study (educational text books and education not definable by
level) have not moved in weight for the last ten years.

In order to derive indicators for goods and services affected by free services, we now employ time
use data. For the Netherlands, this data is only available for the year 2010 in the Eurostat
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database. There is a different dataset from Statistics Netherlands itself that contains time use
information from around 2000.1* However, this data is not necessarily consistent with the data
from 2010, and therefore disregarded in the analysis.

First, a set of activities that might be affected or related to free services are selected from all the
activities available in the time use data. These activities are as follows:

Activities

Free time study
Entertainment and culture
Computer games

Reading, except books
Reading books

TV and video

Radio and music

From these selected activities, TV and video are dominant in time use. Especially TV could well
give access to free services. These could for example be TV shows that offer entertainment or
information and that are funded by advertising and/or product placement. Furthermore, reading
is also a significant activity. Evaluating time use data for other European countries for the same
year, a similar picture arises, with TV and video dominating, followed by reading.

We then investigate which country is most similar to the Netherlands. When clustering the data
into 11 groups, exclusively Germany is in the same cluster as the Netherlands. As we lack data
over time for the Netherlands, we will for now assume that time use developments in the
Netherlands will be similar to those in Germany.

1 n fact, the time use survey used for the 2010 numbers in the Eurostat database are from a Statistics Netherlands
publication from 2011. This same survey was repeated in 2016, but without the accompanying tables in the Statistics
Netherlands database. A straightforward comparison between 2011 (2010) and 2016 for this project was therefore
impossible. Lastly, going back to the microdata was unfeasible as well.
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Figure 7

Change in time use in Germany
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As the time spent on leisure in the Netherlands in 2010 seemed most similar to Germany, we
evaluate the developments there more closely. We find that also in Germany the time spent on
computer games increased, while most other selected activities decreased in time use (the
exception being TV and video). These developments will be used as indicators in the following
part of the analysis.

Besides time use data, another potential indicator for the expected change in volume of goods
and services is population growth. Although a weak indicator by itself, volume growth for the
Netherlands is expected to be around 0.5% each year, just because the population grows.

4.3.2 Calculation of expected and actual changes
To establish the expected change in volume of the consumption of goods in the Netherlands for

the period 2000-2015, the volume change of the corresponding consumption activities is
determined. This change is driven by both population growth and changes in time use. For
population growth, the change between 2000 and 2015 is used. For changes in time use, the
annualized change in time use for Germany is raised to the power of 15 (fifteen years). The
resulting total change in consumption activities across 2000-2015 is shown in the table below.
Computer games have clearly become much more popular, while free time study is undertaken
much less, despite a bigger population. Activities that did not see a change in time use, like
reading books, are still expected to have grown, because of population growth.
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Activity Change in time use Total change, incl. population growth

Free time study 0.676 0.720
Entertainment and culture 1.000 1.065
Computer games 2.573 2.742
Reading, except books 0.787 0.838
Reading books 1.000 1.065
TV and video 1.205 1.284
Radio and music 0.738 0.786

To calculate the expected volume changes for goods, the subset of activities is linked to goods as
distinguished in the HICP, which results in the following table:

Expected

Activity Consumption good change
Free time study Educational text books 0.720
Free time study Education not definable by level 0.720
Entertainment and Cultural services 1.065
culture

Computer games Games, toys and hobbies 2.742
Reading, except books Newspapers and periodicals 0.838
Reading books Books 1.065
Reading books Fiction books 1.065
TV and video Television and radio license fees, 1.284

subscriptions
Radio and music Pre-recorded recording media 0.786

There are still several problems with this table. Some of the goods in the HICP only contain
weights from 2010 onwards. Arguably the activities ‘TV and video’ and’ Radio and music’ have a
more mixed link with the consumption of TV and radio license fees and subscriptions, and with
pre-recorded recording media. In the next sections these combinations of activities and goods
will therefore be discarded.

To get the actual change in volume of the goods selected in the previous section, a more granular
picture of consumption is required than is available from the national accounts. The weights from
the HICP are employed to make the consumption table more granular, by calculating the share
of a good in an aggregate that is present in the national accounts consumption table.*?

By applying the weights from the HICP to the consumption in chain linked volumes (2015), it is
possible to make a table similar to the expected change, which shows the actual change in volume
for all four selected goods between 2000 and 2015.

12 Details are in forthcoming Van Elp, Kuijpers, & Mushkudiani (2022).
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Activity Consumption good Expected change Actual change

Entertainment and culture  Cultural services 1.065 1.128
Computer games Games, toys and hobbies 2.742 0.798
Reading, except books Newspapers and periodicals 0.838 0.508
Reading books Books 1.065 0.630

To determine the level of free services margins between 2000 and 2015, it is now possible to
calculate the difference between the expected and actual change in volume of the four selected
goods. This results in the following table.

Actual Expected Base Actual Expected

Consumption good change change 2000 2015 2015 Difference
Games, toys and hobbies 0.798 2.742 2445 1952 6702 4751
Cultural services 1.128 1.065 4984 5620 5309 -311
Newspapers and periodicals  0.508 0.838 2165 1099 1815 716

Books 0.630 1.065 1953 1231 2081 850

The calculated difference indicates that especially games must be consumed through free
services rather than being paid for. Moreover, the decline in the consumption volume of books
and newspapers also seems to be explained by replacement, as actual consumption is lower than
expected consumption. Consumers are therefore assumed to have found free alternatives. When
consumers would exchange books with streaming a TV show, that is expected to be reflected in
the time spent on reading and watching TV, which is not the case in the data. We only see a drop
in the consumption of books, but time spent on reading books has not dropped. Besides positive
differences, implying an increase in free services, we see one negative difference for cultural
services. The consumption of cultural services has risen more than expected. It could be that in
the case of cultural services people have switched from free alternatives to more paid for cultural
services.

4.3.3 Impact on GDP and sensitivity analysis
Translating these findings to an estimation of GDP is a stretch, but this section nonetheless

attempts to do so for completeness’ sake. Over the 15 years that were analysed, the volume of
consumption that has been missed for the four goods in question combined is estimated to be
6005 million in 2015 euros. Translated to consumption growth, this leads to a difference between
the observed growth of 0.42% per year, and expected growth of 0.551% per year. The difference
between these two growth rates, 0.131 percentage points per year, is non-negligible given the
original level of consumption growth per year. However, it should be noted that although
consumption growth would have been significantly higher, GDP growth would be less affected.
There are two reasons for this. First, the total level of GDP is obviously higher than just the level
of consumption, with consumption making up roughly 45% of GDP. Because of this, yearly GDP
growth would have only been 0.059 percentage points higher. Furthermore, the Netherlands is
most likely a net importer of free services (margins) as well, for example when it comes to social
networks and online entertainment. If this is indeed the case, these net imports would result in a
an even lower impact of free services on GDP growth.

To see how the results are influenced by choosing the developments in Germany as
representative for the Netherlands, we will repeat the same analysis for Belgium and the United
Kingdom. The table below shows the results of this sensitivity analysis.
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Difference

Germany Belgium United
Consumption good Kingdom
Games, toys and hobbies 4751 653 6500
Cultural services -311 5298 505
Newspapers and periodicals 716 291 355
Books 850 265 850
Total (4 consumption goods) 6005 6507 8210

Evidently, the results when employing estimates from the United Kingdom are very similar to
those for Germany in the main analysis. The results for Belgium do differ significantly. This is
driven by different developments in time use. In Germany (and the United Kingdom) the time
spent on computer games has increased strongly, whereas in Belgium time spent on
entertainment and culture saw growth instead.

Regardless, if the difference between expected and actual consumption for these four goods is
summed, we consistently obtain a figure of 6 billion (Germany) or slightly higher. The choice of
representative country has therefore not strongly affected the results of the free services margins
method.

Conclusion and Discussion

Even though “free services” are free for consumers at the moment of consumption, we still pay
for these services one way or another: looking at advertisements, giving access to our personal
data, or through other ways. In a perfect world we would have all business data available, e.g. on
foreign or national investments, on marketing and advertising part of businesses, on the value of
personal data and so on. In that perfect world we would not have trouble reconciling all this
information, and measurement of the value of “free services” would be rather straightforward.
As we do not have this information nor knowledge, we have to wriggle our way through with the
data that is available to us to estimate the size of free services. In this paper we estimate the size
of free services in the Netherlands using two different approaches. Both approaches are
embedded within the national accounts framework.

The first approach is the imputation of final consumption by businesses that replaces
intermediate use. This method is a continuation of the work in Van Elp and Mushkudiani (2019).
We treat advertising, as well as other similar costs made when creating free services, as final
consumption expenditure of corporations and social transfers in kind to households. The idea is
that companies, through their intermediate inputs, pay for services that are provided for
household consumption, for free. These services are hence not used to generate the outputs of
the using economic sector, and are actually not intermediate use. Instead, this portion of
intermediate use is actually a mechanism that creates free services for consumers. We estimate
the fractions of the production that are actually free services for each industry. based on
employee wages and hours worked in each industry. We have selected the occupations that we
assume mostly contribute to the production of free services. Free services reach consumers
mainly through advertisements, which means that these occupations should be the main
contributors to the production of free services.
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Finally, we investigate whether there is a significant contribution of free services to the Dutch
economy, and whether they significantly affect GDP. We estimate the size of free services to be
between 2.7-4.7% of current GDP for the years 2015 through 2019. We also carried out sensitivity
analyses for these results.

Imputing final consumption by businesses to include free services in the system of national
accounts has several advantages. First, it requires relatively little data to estimate. Second, the
transformation of supply-and use tables is straightforward and undemanding. However,
expanding supply- and use tables with an additional column specifying final consumption by
businesses is a concept that raises discussion. Traditionally, businesses are considered unable to
consume goods and services. While changing this is advantageous in allowing free services to be
measured and included in the supply- and use tables, it is also a deviation from the traditional
line of thinking.

The second approach we applied are the novel free services margins. The experimental
application of free services margins shows that consumption growth would be significantly higher
when correcting for the consumption volume lost because of free services. This result is reached
by analysing just four relevant goods. GDP growth would also be affected, but less significantly.
Firstly, because GDP includes more than just consumption, and secondly because the Netherlands
is most likely a net importer of free services.

Another lesson is that in an increasingly intangible economy (Haskel & Westlake, 2017), statistical
agencies should measure more intangibles, such as time use. This is necessary to keep
policymakers informed on what truly happens in the economy. Extending the national accounts
to account for free services is possible, but only if the amount of guesswork can be reduced.
Despite a lack of (detailed) data, the experimental results for free services margins provide novel
information that is valuable. Firstly, it shows what could be achieved with this method with better
availability of time use data. Secondly, the results indicate that the consumption of computer
games in particular seems to be underestimated by the current national accounts. Moreover, as
only four goods could be analysed, the end result of an increase in the consumption growth rate
by about 30 percent after correction for free services is yet another indication that the national
accounts are missing something significant.

The significance of these results do not imply that free services should enter the core of the
national accounts just yet. Clearly, the weaknesses of the preceding analyses are manifold and
not easily solved. However, the statistical community and policy makers should also be reluctant
to take consumption growth from the national accounts at face value. Free services are currently
not accounted for, and that matters.
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