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Introduction
Digitalisation has been part of advanced 
economies for more than fifty years since the 
dawn of computers and telecommunications. 
Throughout this period there have been concerns 
that digitalisation separates and automates many 
tasks which, hitherto, made up full-time permanent 
employment. The rapid rise of the collaborative 
economy and new platform business models have 
reinforced concerns that full-time employment is 
being displaced by commoditising work into tasks 
crowdsourced via the internet (OECD 2016; ETUI 2016; 
EESC 2016). 

We first use official statistics of labour market trends 
in order to estimate the impact of digitalisation 
on flexible types of employment within OCED 
economies. Secondly, against the findings of this 

analysis, we suggest a broader range of statistics 
that can help policy makers manage the changes 
in the labour market and in particular those arising 
from the collaborative economy.

TRENDS IN FLEXIBLE 
EMPLOYMENT

Based on surveys, the collaborative economy is 
mainly creating flexible employment (part-time, 
temporary and self-employment) rather than 
permanent full-time jobs2. This finding is broadly 
in line with official statistics which show long term 
shifts in the labour market toward more part-time 
and temporary employment. On the other hand, 
self-employment in OECD economies3 has been 
declining for many years (see Figure 1).
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FIGURE 1 

Flexible employment 
in OECD economies 
(average)

Note: Part-time employment measured as a percentage of total employment. Temporary employment measured as the percentage 
of dependent employees (i.e. wage and salary workers). Self-employment is measured as the percentage of employment. 
Source: OECD
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FACTORS WHICH INFLUENCE 
FLEXIBLE EMPLOYMENT

Whilst digitalisation may be partly associated with 
these trends, other relevant factors should also 
be taken into account. These include in particular 
structural change, demographics and cyclical 
developments. 

As economies mature, there is a shift from 
agriculture and manufacturing toward services. 
This process is associated with more part-time 
and temporary work because these types of work 
are more prevalent in services. With respect to 
demographics, three quarters of part-time work is 
carried out by women hence the participation rate 
of female workers is likely to affect the proportion of 
part-time work. Population ageing may also have 
an effect, if older cohorts prefer flexible to full-time 
permanent employment. Finally, the amount of 
flexible employment may also be influenced by 
short-term cyclical factors. For example, when 
demand weakens, it is more economical for 
enterprises to release temporary employees before 
full-time workers.

ESTIMATION OF THE IMPACT 
OF DIGITALISATION ON 
FLEXIBLE EMPLOYMENT

As a proxy for digitalisation, the value added of the 
ICT sector in proportion to total output was selected. 
This indicator varies significantly between OECD 
economies with respect to current levels (2014) and 

change in level since the millennium (Figure 2). 
Hence prima facie there is no obvious link between 
this indicator and the trends in flexible employment 
(Figure 1).

The impact of the above mentioned factors was 
estimated in a panel regression model on a dataset 
of OECD economies.

The results in Table 1 show that an increase in the 
proportion of ICT value added is associated with an 
increase in all three forms of flexible employment. 
The strongest effect is on temporary employment 
where a 1 percentage point (pp) increase in the 
proportion of ICT value added is associated with 
a 1.23pp increase in the proportion of temporary 
employment. An interesting finding is that although 
there is a long-term decline in the proportion of 
self-employment in OECD countries (Figure 1) on 
average, increasing digitalisation is associated with 
more self-employment after controlling for country 
specific factors.

The findings suggest that digitalisation is associated 
with an increase in flexible types of employment 
and that as digitalisation increases (as a proportion 
of economic activity), the proportion of flexible 
employment in the labour market can be expected 
to increase, ceteris paribus. However, the findings 
only go a short way to providing the statistical 
information that policy makers need to address 
changes in the labour market.

(4) As a robustness check on the results, ICT investment (as a percentage of total non-residential gross fixed capital formation) was also applied in 
the same model as a proxy for digitalisation. This had, similar, positive effects on part-time and self-employment, whilst there was no statistically 
significant relationship with temporary employment. 

 GDP per 
capita  

Manufacturing 
value added  

Female 
participation 
rate  

Demographic 
shift  

Unemployment  Digitalisation4 

Part -time 
4.42E -
05**  

-2.68E -02 2.91E -01***  -2.01E -01**  3.38E -01***  1.83E -01.  

Temporary  
1.07E -
04***  

1.89E -01**  -4.88E -02 7.89E -02 -1.61E -01***  1.23***  

Self -
employed  

-3.84E -
05* 

-1.93E -01***  -3.18E -01***  1.97E -01* -1.29E -01***  3.47E -01*  

TABLE 1

Impact of digitalisation 
on flexible types of 
employment

Note: The row variable show the increase in the three types of flexible employment associated with a one percentage point change 
in a column variable. Specifically, the model includes the following controls: GDP per capita, manufacturing valued added as a pro-
portion of total value added, female workers as a proportion of the workforce, the proportion of working age people, and the level 
of total employment. The model was estimated using OLS regression with fixed effects for country/economy and year based on the 
result of a Haussmann test. The dataset and full results are available on request.
Significance codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1

Source: own calculations.
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WHAT STATISTICS DO 
POLICY MAKERS NEED TO 
UNDERSTAND THE CHANGES 
IN THE LABOUR MARKET?

To properly understand and manage the effects of 
digitalisation on the labour market, policy makers 
require a wide range of statistics, aimed at both 
measuring developments in the collaborative 
economy and measuring changes in the labour 
market. 

Enhanced statistics on measuring 
digitalisation and employment from 
official sources
Official statistical sources contain limited 
information on digitalisation. Statistical schemes, 
such as NACE, typically do not encode the method 
of production of manufactured goods, e.g. manual 
or automated, or means by which services are 
delivered. The description of NACE 2 includes a 
disclaimer to this effect on the classification of 
manufacturing activities5 and in services only 
retail sales are sub-categorised as ‘via mail order 
or internet’ (Code: 47.91)’. NACE 2 was launched 
in 2002 when revenues from internet retail were 
becoming significant. Later NACE revisions could 
conceivably sub-categorise the delivery of services 
as via platforms or peer-to-peer, for sectors such as 
transport, accommodation and finance services.

In principle, supply and use tables could also 
help in assessing the impact of digitalisation on 

employment at a sector level by examining the 
impact of intermediate inputs on particular sectors. 
Eurostat supply and use tables provide information 
on, Telecommunications (J61) and Computer 
programming, consultancy, and information 
service activities (J62_63) which could serve as 
proxies for digitalisation6 and provide a measure 
of intermediate inputs into various (use/output) 
industries. However, currently NACE only contains 
information on types of employment at the highest 
level of sectorial categories (1 digit level); hence 
some dis-aggregation would be required to directly 
observe or estimate the effect of intermediate inputs 
of digitalisation on employment. Also, data coverage 
across supply and use tables would have to be 
improved, in particular within the two sectors noted 
above.

Statistics from alternative sources to 
measure developments in real time
Most observers agree that the collaborative economy 
is significant and growing rapidly but there is a 
shortage of reliable statistics upon which to measure 
its development. This is due to several factors 
including the newness of many platforms, few 
publically accessible financial accounts of platforms, 
and a classification gap in official statistics as noted 
above. This leaves a gap that could potentially be 
filled by other sources.

Platforms offer a very rich source of statistical 
information due to their capture and storage of 
large amounts of data on services and providers. For 

(5) Nace Rev. 2. P.15 “The manufacturing activities are described independently of whether the work is performed by power-driven machinery or by 
hand, or whether it is done in a factory or in a household. Modern versus traditional is not a criterion for NACE”. 
http://ec.europa.eu/eurostat/documents/3859598/5902521/KS-RA-07-015-EN.PDF.

(6)The OCED TIVA dataset has a more disaggregated level of categorisation (34 industrial sectors) but does not contain matching information on 
employment.

FIGURE 2 

ICT value added in 2014 
(%, rhs) and change 
between 2000-2014 
(pp, lhs)

  

 0

2

4

6

8

10

12

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

Source: OECD, own calculations 



 

  Outlook Report4

Implications for official statistics

example, in 2014, Airbnb reported over 30 million 
overnight stays globally7 with half of guests staying 
in Europe. Platforms of this scale can provide a good 
indication of sector level developments that can’t 
be gained from small ad hoc surveys. In addition, 
they can be a source of further information on 
employment, including average earnings, the 
frequency of services delivered by providers,  and the 
distribution of earnings at a regional and local level, 
all of which are valuable to policy makers.

There is a growing amount of publically accessible 
data on the internet which offers the potential to 
estimate indirectly economic behaviour in real 
time. In this regard, there is a growing body of 
research on ‘now-casting’ value added and other 
economic variables from Google search histories 
(Google Trends) (Baldacci et al 2016; Matias 2013). 
This data has many benefits over survey data, 
e.g. in terms of immediacy, scale, breadth (e.g. 
country coverage) and greater flexibility/specificity 
compared to pre-classified statistical schemes. For 
example, Google search results offer the possibility 
to give clues to enterprise level developments that 
can be aggregated to provide a measure of sector 
level activity. This is particular useful where an 
emerging sector is not classified in official statistics 
such as the collaborative economy. However, 
there are important challenges in associating 
Google trend data or other web scraped data with 
economic variables such as revenue, value added 
or employment on a technological, statistical and 
institutional level (Baldacci 2014).

Crowdsourced datasets such as Numbeo offer 
another alternative to gather information that can 
be useful to policy makers, particularly on conditions 
of employment such as remuneration. Data on 
remuneration for various types of work provided 
via online platforms was gathered in this manner, 
as well as by web scraping individual platforms, 
to support the Commission communication on a 
European Agenda for the collaborative economy 
(EC 2016b; De Groen et al 2016). The data was used 
to compare remuneration levels via platforms with 
remuneration for similar jobs in the ‘traditional’ 
labour market.

Statistics on employment conditions 
from surveys
Current survey findings suggest that work 
undertaken in the collaborative economy is 
mainly additional to other employment (Berg 
2016; Burston-Marsteller 2015). However, if flexible 
working becomes a replacement for permanent 

employment, it will have important implications for 
the broader economy. For example, more flexible 
work may imply lower levels of social contributions/
protection, particularly if it is undertaken on a 
casual basis. In addition, there may be a reduction 
in the skills base as employers tend to invest more in 
employees on full-time permanent contracts (OECD 
2016a). This in turn could negatively affect long-
term productivity. 

Regular targeted surveys may be one of the best 
sources of statistics for answering these more 
complex questions targeted at providers in the 
collaborative economy.

Statistics to assess the impact of the 
collaborative economy on taxation
As the collaborative economy may be driving a 
rise in informal work and self-employment, there is 
concern that it may have an effect on tax levels and 
compliance. This could arise from several effects. For 
example, salaried employment could be replaced 
by informal work carried out by several providers 
who each fall beneath the tax threshold. Secondly, 
salaried employment could be replaced by self-
employed who pay less tax on the work undertaken. 
Thirdly, tax compliance may diminish due to the 
absence of a third party involved in tax collection 
(OECD 2016b) such as an employer. Finally, tax 
compliance may decline due to a lack of knowledge 
of the part of providers regarding tax obligations 
and the ease at which they are able to make 
payments (Finkelstein 2009).

The digital foundation of the collaborative economy 
can help mitigate some of these effects. Electronic 
payment systems increase tax salience by providing 
traceability and making it easier for payments to 
be made between consumers and providers (A.T. 
Kearney 2011). Collaborative platforms may also 
attract some activity from the informal sector that 
was erstwhile settled in cash. Current approaches 
to data collection may need to be revised to 
make use of future technologies, such as digital 
tax accounts for entrepreneurs that can ensure 
continued access to information. The broader 
statistical description of the collaborative economy 
should help in characterising positive externalities 
for which authorities may want to design specific tax 
incentives (DG TAXUD 2016). 

Whilst statistical authorities should avoid a policing 
role, there is likely to be a greater need for reliable 
statistics on the collaborative economy to at least 
gauge against levels of recuperated taxation. 

(7) http://blog.airbnb.com/airbnb-growth-europe/, http://blog.airbnb.com/wp content/uploads/2015/09/Airbnb-Summer-Travel-Report-1.pdf



 

Outlook Report  5

Implications for official statistics

Primarily, statistics on the size and growth of the 
collaborative economy are essential as a basis for 
further analysis. Secondly, feedback from providers 
via surveys on the ease of paying taxes in the 
collaborative economy could be used to improve tax 
administration. Thirdly, it will be valuable to collect 
accurate and perhaps more frequent statistics on 
the size of the informal sector (Eurostat 2016) in order 

to observe if there is any impact from the rise of the 
collaborative economy, and to assess the broader 
implications for taxation. Finally, existing tax revenue 
statistics (EC 2016c) will require fine-tuning and 
guidance in the collection of data on national taxes 
raised to provide for a more accurate distinction 
between revenues from employment versus self-
employed.
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