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Thanks 
This is the final report from the ESSnet on Linking of Microdata on ICT Usage Project 

(ESSLimit). The project team has taken part in a wide variety of tasks: data-linking, code 

running, quality assurance, analyses, report and paper writing, workshops and conferences, all 

of high importance. A sub-group of the team has summed up the results in this final report, 

something that would never have been possible without all the underlying good work. My 

warmest thanks to all of you! 

I would also like to express my gratitude to our external contributors, who have taken time to 

collaborate with us or comment on our work. I am confident that this has improved the quality 

of our output. 

Last, but not least, I wish to thank our sponsor, Eurostat, who entrusted us with this project. 

 

 

Stockholm, November 2012 

 

Eva Hagsten 

Executive Project Leader 

Statistics Sweden 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Disclaimer 

All data in this report comply with statistical disclosure measures and standards throughout all 
project member countries. Furthermore, data refer to experimental research datasets and should 
not be mistaken for official national statistics. 
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Introduction1  
Eva Hagsten, Statistics Sweden (SCB)  

These days information technology (ICT) appears in most corners of life - private, public as 

well as business, and its economic importance has long since been established. This project is 

an exploration of the use and impact of ICT in the business sector. The exact path through 

which ICT transforms business behaviour, decisions, and market outcomes may change over 

time. Traditional economic analyses placed the productivity impact of ICT in capital 

deepening, that is, the increase in the service flow from ICT capital. The widening differences 

in productivity between the United States and Europe partly were attributed to variations in 

measured ICT capital services. More recently, the analysis has become richer, and includes 

changes in market structures through increased dissemination of networked ICTs, and 

changes at the firm level through uses of more complex structures of ICT, including 

organisational capital, innovations and skills. The ESSLimit project has seized on this and 

investigates ICT in dimensions not earlier available nationally or internationally. 

Chart 1. Ranking of intensities and impacts by country and industry 

BROADpct Services 50t74 Manufacturing 15t37 
 Country Impact Intensity Impact Intensity Index 

Romania 0.230 14 0.422 15 
 Germany 0.204 9 0.208 7 
 United Kingdom 0.161 6 0.208 6 
 Ireland 0.112 15 0.267 14 
 Luxembourg 0.106 7 0.180 8 
 Italy 0.099 13 0.108 12 
 Austria 0.080 10 0.016 10 
 Netherlands 0.069 5 0.069 5 
 France 0.055 11 0.067 9 
 Sweden 0.027 2 0.019 1 
 Finland 0.025 1 -0.034 3 
 Norway 0.017 4 0.013 2 
 Slovenia 0.019 8 -0.128 11 
 Denmark -0.001 3 -0.012 4 
 Note: The ranking of impacts is based on estimates for BROADpct regressed on labour productivity on panels of 

firms through 2009. All estimates are significant at a minimum level of 10 per cent, except those without shade, 
which are not significant at all. The intensities refer to 2009, and the highest intensity is 1. Poland is not 
included in the chart because only similar but not identical impact estimates are available. Poland ranks as 12

th
 

and 13
th

 in services and manufacturing ICT intensity respectively. The effects on productivity follow the pattern 
of Romania, clearly significant and with stronger impact in manufacturing.  
Source: ESSLimit Cross Country Dataset 

Furthermore, the project has found that the impact of simpler usages of ICT at the firm level 

is diminishing as their levels of utilisation approach saturation. An example of this is given in 

                                                 

1
 This is the final report of the ESSLimit project required under Article 1.6 of the Grant Agreement for an 

Action, number 50701.2010.001-2010.578.  
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Chart 1, where firms on the lower scale of intensity seem to gain from increases in the 

proportion of broadband internet-enabled employees (BROADpct) more easily than firms 

with higher intensity. The impact estimate shows the percentage increase of productivity from 

a one per cent change in the variable in question.  

The productivity impact is statistically significant in more countries for service firms, while 

the largest impacts are found among manufacturers. Moreover, the intensity of ICT use is 

highest among service firms, above 70 per cent, while the manufacturers remain nearly 15 

percentage points lower, on average. In the earlier project with data through 2005 (ICT 

Impacts, briefly presented in the next section of this report), the findings were different, with 

the manufacturers found to have the most significant impact. Using firm-level data, we find 

that once a particular ICT technology nears saturation, its impact diminishes. However, a 

more ICT intensive method of production among firms in an industry may lead to changes in 

the market for factor inputs, such as skilled workers or high-quality materials, as well as the 

output market, for example decreasing switching costs. 

At the industry level, increased usage of ICT, as measured by a higher percentage of 

broadband internet-enabled workers, correlates with increased labour productivity. The 

impact increases over time or with the level of broadband use. In a regression using a panel 

dataset of countries, industries (2-digit level) and years, the impact (as measured above) 

increases from about 0.75 in the period 2002-04, to 1.1 in the period 2007-09. Similarly, the 

estimated impact is lower for country/industry/time observations with low intensity than it is 

for observations with high broadband intensity. One should be careful to actually conclude 

from this result that increased usage of broadband at the firm-level from already high levels 

will increase productivity. An alternate explanation is that as industry-level intensity 

increases, the level of complementary intangible assets also increases. These would include 

software, business organization, databases, and possible network effects of increased online 

presence of customers and suppliers in the industry. Indeed, in later section on 

complementarity of ICT and business organization, we will see that these often increase 

together. 

The changing character of how ICT can boost growth makes it important to consider a 

broader analytical perspective using more detailed data than is available, for instance, at the 

aggregate or sectoral levels of the OECD STAN, or EUKLEMS data sets. By investigating 

decisions taken at the firm level, a better understanding of the behavioural and technical 

mechanisms in the economy can be reached. Within the ESSLimit project, this broader 

perspective departs from the firm level and builds on information derived from business 

registers, production surveys, e-commerce surveys and innovation surveys. By linking these 

different microdata sets, richer information can be extracted from existing data sources and 

composite indicators such as BROADpct can be generated.  

The insights of the changing patterns of how ICT may affect output also mean that the 

traditional way of studying this phenomenon for producing versus non-ICT producing sectors 

may not be satisfactory anymore. This implies that both alternative ways of sorting firms as 

well as new intensity indicators that hold over time would be beneficial. Thus, a new indicator 

is being designed to measure ICT intensity at the firm level, by combining a wide range of 

ICT adoption variables. When one element underlying the variable is approaching saturation 

it can simply be exchanged for another. A broader perspective is also needed in order to 

disentangle the complicated interdependence between ICTs and innovations.  
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However, even with a linked firm-level dataset analysis remains difficult owing to 

comparability of underlying sources and sample selection concerns. The issue of 

comparability is dealt with in the ESSLimit project by careful metadata analyses. The 

selection bias might be a bit more troublesome to address, since it involves both the costs for 

the producers of statistics and the respondents to surveys. Nevertheless, by suggesting some 

simple improvements to sampling strategies, the project has found that the overlaps of 

microdata clearly could be enhanced. One of the suggestions is to consider not only the trade 

off between the quality of macro estimates and the resulting response burden when making 

the sample design, but also to consider the overlap of firms across surveys and within surveys 

over time.  

A main deliverable of the project is a cross-country dataset. This dataset contains a wealth of 

information about relationships at the firm-level, aggregated in each country to a sectoral 

level where disclosure of confidential information is not a problem. The dataset will be made 

available to the research community, under appropriate rules, after the end of the project. The 

access to the dataset will be regulated by a specific dissemination protocol, developed within 

the project, or by Eurostat safe centre rules. However, even though the sectoral-level output 

dataset will not contain any information that could breach confidentially of firms, certain 

NSIs continue to prevent research use of the cross-country indicators. 

Table 1 presents a list of potential analytical themes, along with possible research methods. 

The themes relate to policy areas such as Measuring Impact, Macro Resilience and EU 

Digital Agenda. Some of the research methods were introduced already in the ICT Impacts 

project and others are still under development to address ongoing analytical themes.  

 

Table 1. Policy themes and research methods 
Policy Theme Method 
 DMD Micro Micro+ Exploratory 

Measuring Impact     
Employment X    
Productivity X X   
Aggregate ICT intensive firms X    
Adoption/innovation/productivity X X  X 
ICT and competition  X X X 
ICT and human capital  X  X 
ICT support and ICT education X X  X 
Macro Resilience     
ICT and churn X    
ICT and productivity variance X    
Factor Adjustment costs and ICT   X X 
Firm dynamics model calibration X    
EU Digital Agenda     
Fast Internet X X   
Digital Single Market X X  X 
Encouraging R&D X   X 
Note: Shaded areas mark out fields where analyses have been performed or are ongoing. 
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Three styles of analysis are supported: common micro-level analysis undertaken in each 

country separately (micro), analysis of cross-country distributed microdata indicators (DMD), 

and common analysis of microdata enhanced with aggregate indicators from the cross-country 

dataset (micro+). Exploratory work can be done in single countries or collaboratively by a 

few countries outside the scope of the harmonised code practice used in the project. The 

analytical results presented in this report will be labelled both by their research method and 

policy theme. Below some of these analytical results are highlighted. 

The study on ICT human capital reveals that the field of study in higher education is 

important for the effect of education on firm performance, although the exact impact varies 

across countries and industries. Overall, the results indicate that there are performance gains 

from employing workers schooled in ICT, and that these gains are stronger than from further 

use of ICT technologies. 

The analysis on external and internal ICT support, investigates if the organisation of this 

support (outsourced or in-house) affects firm performance. The results show that firms 

without any kind of ICT support generally operates on lower productivity levels. Otherwise 

there is no homogenous pattern across countries of which support is most advantageous. 

However, an indication is found of gains to be achieved by using a combination of external 

and internal support. 

In exploring the international dimensions of ICT, the role of ICT in the export activity is 

investigated. The estimations show that the export activity is indeed affected by ICT. 

Existence of a website and e-sales seem important in a number of countries, especially for the 

export status of a firm. Results concerning e-sales reinforce the need to achieve easy to use 

and reliable systems for payments across countries which is one of the goals of the EU Digital 

Single Market. 

In the analysis of ICT and innovations, the possible gain for firms of joint adoption is 

explored. The results indicate a positive correlation between different new technologies, and 

are especially apparent in services and manufacturing industries across countries. The effects 

on the ICT industries, on the other hand, show far less homogeneity.  

A study on the adoption of e-business systems, based on questions more recently added to the 

EU-harmonised e-commerce survey, shows that the probability of adopting such systems 

increases with the intensity of fast internet in firms. Moreover, firms receive spillovers from 

global front-runners in their own industry. By contrast, there is no evidence of spillovers from 

best-practice firms in other industries nationally. 

In the exploratory work on a novel ICT intensity indicator a wider set of underlying variables 

is used that allows certain elements to be lifted out when saturation is approaching. By doing 

this a long term-intensity indicator can be established. The indicator can also be used for 

sorting firms in low and high intensity and is then called Intens. Preliminary estimates of this 

indicator reveal that it can nuance the picture of ICT intensity in firms. 

Some preliminary work on ICT and resilience shows that there are differences in the 

dispersion of output, product, and employment changes in ICT intensive sectors or for ICT 

intensive firms. For example, the standard deviation of the distribution of labour productivity 

across firms in an industry is positively correlated with the ICT intensity (measured by 

percentage of broadband internet-enabled employees), and increases as the intensity of ICT 
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increases. Also, in a sub-sample of countries where longer time spans of data were available, 

it is found that the average standard deviation of a firm’s time series of productivity or output 

growth is higher for ICT intensive firms. What is not yet known is whether firms that face 

larger exogenous shocks to the business environment are more likely to adopt ICT, or whether 

use of ICT changes the nature of the shocks a firm faces. 

 

Past – the ICT Impacts Project 
The ESSLimit project relies heavily on its predecessor, the 2006-2008 Eurostat ICT Impacts 

Project (also called the Feasibility Project), with participants from 13 European statistical 

offices. The ICT Impacts Project tested the feasibility of extracting more information from 

available sources by linking microdata and then building a cross country dataset, based on 

firm level information for the years 2001-05. The dataset included impact and intensity 

indicators, made accessible at 2-digit industry level obtained by the Distributed Microdata 

approach.
2
 The main focus lay on ICT usage (e-commerce survey) since this was a field 

where all countries could provide indicators. The results showed that the intensity in ICT 

usages varied across Europe, almost on a scale from West to East and from North to South 

and where the highest adopters mainly were found up North or to the West. The proportion of 

broadband internet-enabled employees was found to be one of the more suitable ICT impact 

indicators at that time. In contrast to the present results, manufacturers were able to gain from 

ICT usage more often than the services firms. 

However, the project was not run without statistical difficulties. The overlaps between certain 

datasets were sometimes small, requiring attention to the representativeness of the results. 

Some question marks were also raised about comparability, that is, whether similarly labelled 

variables across countries actually reflect the same contents, emphasising the need of 

extensive initial metadata analysis before cross country analyses are performed.  

During the course of work, it also became apparent that the dataset might be too narrow for a 

full scale reflection of the ICT impacts on the economy, implying that other not yet linked 

sources might be desirable to include, for instance with information on skills, innovations, 

international activities and business systems.  

Further on, with an agreement on data sharing, it would have been possible to release the 

cross-country micro-aggregated dataset towards the research society instead of what de facto 

happened; destruction of several man-years of hard work. 

 

Present – The ESSLimit Project 
With several outstanding issues, a second phase of the project seemed both natural and 

warranted. This phase was launched in December 2010, now under the name of ESSLimit, 

with 15 participating European statistical offices. 

                                                 
A more detailed explanation of how the Distributed Microdata approach has been used by the project can be 

found in Eurostat (2008) Final Report, Information Society: ICT impacts Assessment by Linking Data from 

Different Sources. 
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The project is designed to pick up most of the loose ends left by its predecessor as well as to 

add something new: build up a similar but expanded dataset. The extension concerns both the 

time dimension as well as additions of new data sources (mainly by adding the Community 

Innovation Survey). Moreover, the goal is to develop more in-depth impact analyses, by 

repeating and improving earlier work and by initiating new analytical themes. Finally, the 

project has also been required to undertake a thorough metadata analysis, develop a 

dissemination protocol setting the rules for external access to the final cross country micro-

aggregated dataset and to investigate how overlaps in linked microdata sets could be enlarged 

in order to make them more representative. 

The project consists of seven workstreams. The results from each of these workstreams will 

be summarised separately, in the consecutive sections of this report, with references to 

underlying documentation or papers where needed. A list of participating institutions and 

persons is available in Annex 1. 

Table 2. ESSLimit project workstreams 

Workstream Task 

(a) Administration 

(b) Metadata review: Secure availability and comparability across countries. 

(c) 
National sampling strategies: Improve quality of linked microdata by larger 
overlaps. 

(d) Impact Analysis, including further development of project code and metrics. 

(e) 
Dissemination towards ESS: Sharing information both internally and externally, 
for instance by the project website (www.esslimit.eu) 

(f) 
Technical infrastructure: Supply platform for storage and exchange of project 
datasets. 

(g) 
Dissemination protocol: Develop a formula for sharing the final cross country 
dataset for longer duration than the project time frame. 

Workstreams (a), (e) and (f) mainly refer to the internal work of the project and the spread of 

information to the wider ESS as well as to third parties, meanwhile Workstreams (b), (c) and 

(g) relate to the build-up of and later access to the national and cross country datasets. The 

largest workstream, (d), is dedicated to impact analyses, which rely heavily on the metadata 

explorations as well as the internal infrastructure for data storage and exchange. 

Around these workstreams, three different groups have been formed: Project Coordinating 

Group, Project Steering Group and Analytical Steering Group. The minimum requirement for 

project participation has been to fulfil the tasks of supplying information to the metadata 

repository; put together a national microdata set, run a common code on the dataset in 

question and deliver an output which has gone through quality control, for consolidation into 

a micro-aggregated cross country dataset. Beyond this, participation in analytical or project 

steering groups has been voluntary. Members of the project analytical group have conducted 
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analyses of the combined outputs, including production of descriptive statistics, and 

demonstration of the use of project metrics for analysis of ICT impacts.  

 

Future 
Much has been achieved by combining the efforts of the ICT Impacts and ESSLimit Projects. 

However, as often in larger scale projects, new areas in need of investigation tend to be 

discovered along the way, with the realisation that development of ongoing or repetition of 

earlier studies would pay off substantially. The ESSLimit project is no exception to this rule. 

Especially within the analytical fields many opportunities still seem to be open for 

exploration. One underlying motivation for a prolongation of the ESSLimit project is the 

somewhat short time series at hand for certain ICT as well as innovation variables (e-business 

systems as well as market and organisational innovations, for instance). The exploratory ICT 

intensity indicator is partly based on data from shorter series and should immediately gain 

from extended years. Another important factor is the financial crisis, which could be covered 

only partly by the project since its time series of production variables are available for no later 

years than 2009. By adding information for 2010 (and maybe beyond), the role of ICT during 

the crisis could be investigated more exhaustively. 
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Description of Sources and Indicators 
Eric Bartelsman, Vrije Universiteit Amsterdam, Gaganan Awano, Office for National 

Statistics (ONS) and Patricia Kotnik, University of Ljubljana 
 

This section presents a descriptive summary of the project. To start, it describes the project 

methodology and the underlying firm-level data sources used. Following this, a broad 

overview is given of the cross-country datasets that have been collected using the harmonized 

code. Finally, examples are given of the available information in the different cross-country 

datasets. 

Firm-level data sources 
The project makes use of a method called ‘distributed microdata research’, as described in the 

Feasibility Study (also called the ICT Impacts Project).
3
 Common computer code is run on 

confidential firm-level linked longitudinal datasets in each country. The aggregated output is 

securely delivered (see report on Workstream f) to a central server, where it is merged with 

output from the other countries. Analysis can then take place on the cross-country datasets. 

Annex 3 presents a full description of the available output datasets and their contents is 

presented. 

In the Feasibility Study, a set of variables were drawn from three main sources, the Business 

Register and Structural Business Survey (collectively referred to as the Production Survey, or 

PS) and the Community Survey on ICT Usage (E-Commerce Survey or EC). A few variables 

in the Production Survey dataset were not found in a typical Business Register or Structural 

Business Survey and were linked-in from other sources or derived. For the current project, 

these three data sources were maintained; however, new variables were introduced to the 

production and e-commerce surveys, and the Community Innovation Survey (CIS, or IS) was 

added as a new dataset in the project. Finally, some countries made available a longitudinal 

dataset with long time-series of firm-level input and output data (Long Panel, or LP). 

Deflators for gross output (turnover), gross value added (GVA) and intermediate inputs were 

derived from EUKLEMS data, available at (http://www.euklems.net/).  Although EUKLEMS 

had data for most project members up to 2007, some members such as Romania, were not part 

of the EUKLEMS project and therefore had to source internally for deflators from their 

National Accounts. The deflators obtained from EUKLEMS were extrapolated to 2009 to 

align with the rest of the data available for the study. 

The project generally makes use of data for the period 2000-2009. CIS data are only available 

in selected years, and availability of selected variables may vary across countries and years. 

As was the case previously, it was not necessary to have data for all years of the study. To 

facilitate computation of lagged variables, at least one year of production survey data 

(business data) prior to the earliest e-commerce data was required. The information from the 

CIS survey pertains to the survey year and two previous years. These data are overlaid across 

survey years to generate as full a time series as possible. A general description of the relevant 

variables within each firm-level source datasets follows, with details given in the appendix.  

Cross country datasets and descriptive statistics 
This document will not provide a full set of output tables from the cross-country aggregated 

datasets. To start, the volume of data is too large. Further, the purpose of this project is 

                                                 
3
 Eurostat (2008) Final Report, Information Society: ICT impacts Assessment by Linking Data from Different 

Sources 

http://www.euklems.net/
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explicitly not to generate statistical tables, but to provide aggregated output that can make 

possible analysis across countries, over time, and between industries by combining 

information from different survey and register datasets.  The main output datasets contain 

aggregations, by industry or sub-industries, of data from the EC surveys, the IS surveys and 

the Production Statistics. Other output datasets describe firm demographics (entry, exit, job 

flows), industry dynamics, and within-industry distributional characteristics. Further, some 

datasets are collected for so-called long panels, that is, production surveys further back in 

time so that time series analysis can be done at the firm level. Finally, results from firm-level 

regressions are collected for analysis. The datasets have been constructed to be linkable to 

other analytical databases, such as the productivity data from EUKLEMS.   

E-commerce indicators 

A main dataset provides sums and means at the industry or sub-industry level for variables 

from the e-commerce survey. At the industry level, the outcomes are essentially similar to 

those available from official tabulations, but some additional information is available, such as 

firm-size weighted averages rather than straight averages of percentage variable (such as 

percentage of purchases through electronic channels). Further, as discussed in the Feasibility 

Study, we can also generate composite variables, such as the percentage of internet-enabled 

workers in firms with broadband access (BROADpct). Chart 2 shows the ranking of this 

composite variable for manufacturing (15t37) and services (50t74) un-weighted, in 2009 and 

2005. Overall, the rankings have not changed much, although the manufacturing sector in 

France has lost relative ground as has the services firms in Slovenia.  

Chart 2. Ranking of broadband internet-enabled employees 

 
BROADpct 2009 BROADpct 2005 

  Country 15t37 50t74 15t37 50t74 
 

Index 
SE 1 2 3 2 

  NO 2 4 2 3 
  FI 3 1 1 1 
  DK 4 3 8 9 
  NL 5 5 7 4 
  UK 6 6 5 6 
  DE 7 9 6 8 
  LU 8 7 10 10 
  FR 9 11 4 11 
  AT 10 10 9 7 
  SI 11 8 11 5 
  IT 12 13 12 12 
  PL 13 12 13 13 
  IE 14 15 14 14 
  RO 15 14 15 15 
  Source: ESSLimit Cross Country Dataset 

Chart 3 gives the evolution of a set of e-commerce variables averaged across countries and 

industries. As can be seen, the percentage of firms with internet has been above 80 per cent 

since the beginning of the century, while the percentage of firms with fast internet has been 

reaching saturation only recently.  
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Chart 3. Evolution of ICT usage variables 
Total economy averages across countries 

 

Source: ESSLimit Cross Country Dataset 

The output dataset contains different sub-groupings for industries, for example firm size 

categories. Chart 4 shows the development over time, across countries, of sales or purchases 

through electronic means for medium-large firms (50 to 250 employees) in the Distribution 

sector.  

Chart 4. Development of sum of e-sales and e-purchases (ECpct) over years  

By country 

 

Source: ESSLimit Cross Country Dataset 

In the dataset with output from the e-commerce surveys, the results are sometimes from that 

survey alone (EC), but sometimes from merged datasets, such as (PS-EC or PS-EC-IS). This 
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feature also allows generating aggregates for sub-industries split by values of a variable from 

the other dataset, for example as shown in Table 3. Here, we look at the percentage of firms 

(size-weighted) in 2008 in Finland by broad industry categories that use CRM systems, split 

by whether or not they have innovative business practices (from the joint EC-CIS firm 

sample). Not very surprisingly, the use of CRM is significantly higher for firms that have 

innovative business practices. In Workstream d, further attention is paid to the possible 

complementarities between firm ICT use and innovation. 

Table 3. Percentage of firms with CRM 
By innovative business practices (yes/no), in Finland (2008) 

 % CRM (ORGIN = 0) % CRM (ORGIN = 1) 

MexElec 0.47 0.76 
ConsG 0.23 0.72 

IntmdG 0.50 0.79 
InvesG 0.57 0.72 

OtherG 0.51 0.74 
Elecom 0.47 0.80 
Mserv 0,63 0.81 

Distr 0.62 0.82 
FinBu 0.69 0.78 

Source: ESSLimit Cross Country Dataset 

Production indicators 

Turning to the indicators for the production survey, the summary dataset contains aggregates 

(means, and sums, weighted or un-weighted) of variables from the PS (see output file 

descriptions in Annex 3), by industry or sub-industry, similar to the summary statistics for 

EC. Chart 5 demonstrates a scatterplot between the average ICT intensity and the average 

percentage of workers with post-secondary education across firms. The left panel shows a 

positive correlation between ICT intensity and workers highly educated in IT-related fields, 

and the right panel shows the lack of correlation between ICT intensity and other highly 

educated workers. This relationship is further explored in Workstream (d). 

Chart 5. Average ICT intensity and the average percentage of workers with post-
secondary education across firms 
 (Left: IT related education, right: non- IT-related) 

 

Source: ESSLimit Cross Country Dataset 
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Similar to the EC cross-country dataset, sometimes the sub-industries are split by values of 

variables from (or derived from) the other surveys (EC or CIS). Table 4 shows the ratio of 

productivity (real value added per worker and TFP) of exporting versus non-exporting firms 

in the Computer and Communications sector across countries on average between 2005 and 

2009. As is now well known, exporting firms are generally more productive than non-exports. 

The correlations of exporting and export intensity, including the role of ICT and innovative 

activity, are explored further in Workstream (d). 

Table 4. Ratio of productivity of exporting versus non-exporting firms 

Real value added per worker and TFP, ICT sector, country average 2005-2009 

Country LPV TFP 
AT 1.707 1.605 
DE 1.565  
DK 0.763 1.254 
FI 0.850 0.795 
FR 1.365 0.945 
IE 1.787  
IT 1.132 1.258 
LU -3.405  
NL 1.326 1.165 
NO 1.868 2.508 
PL 1.190 0.983 
SE 1.098 1.344 
SI 1.334  
UK 1.035 1.053 

Source: ESSLimit Cross Country Dataset 

Innovation indicators 

The output dataset with summary statistics from the IS is structured similarly to those for the 

PS and EC surveys, allowing analysis across countries, industries and time, but also allowing 

industry splits by variables from other datasets. Chart 6 shows the average share of firms in 

the manufacturing sector excluding computers that engage in organizational innovation 

broken down by the firms’ percentage of broadband internet-enabled workers, for the period 

2001-2009.  
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Chart 6. Average share of firms that engage in organisational innovation 

By categories of broadband intensity, manufacturing excluding ICT, 2001-2009 

 

Source: ESSLimit Cross Country Dataset 

The main summary files for PS, EC, and IS each provides information on the share of firms in 

an industry that responded affirmatively to some question, such as whether they use mobile 

internet. From the point of view of statistical agencies, it is useful to know whether answers to 

questions on, for example, organization innovation in the CIS, are highly correlated with 

firms use of automated data exchange (as measured in EC). For this purpose, we collected a 

set of ‘joint probabilities’ for affirmative answers to questions A and B for Boolean indicators 

from the EC, the IS, or the EC-IS merged sample, for a large selection of such questions. An 

example is given in Table 5, with marginal and joint counts of affirmative answers to whether 

a firm uses mobile internet and has engaged in organization innovation in 2008 in the 

Netherlands Market Service sector. Further analysis of the issue of complementarity between 

technologies, innovation and ICT is given in the report on Workstream (d). 

Table 5. Contingency table for the market services sector in the Netherlands 2008 

A = mobile internet, B = organizational innovation 
 

  B  

  0 1  

A 
0 711 222 933 
1 413 234 647 

  1124 456 1580 
Source: ESSLimit Cross Country Dataset 

The output datasets include a file on firm entry and exit, as well as gross job flows (job 

creation and destruction), by industry and size class. This type of information now has 

become standard in the analyses of macro-economy dynamics as well as for tracking 

productivity and reallocation. Interesting analysis includes understanding how, for example, 
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the penetration of CRM systems in an industry may affect entry rates, or whether the impact 

of process innovation on employment occurs through the job creation or destruction margin. 

Firm demographics indicators 

Because the project makes use of a business register as the backbone of the linked datasets, it 

is possible to generate indicators of firm entry and exit, firm size distributions, and series of 

job creation and destruction. Official Eurostat statistics on business dynamics and firm size 

distributions already are available online, collected through regular structural business 

statistics.  

Table 6. Excess job reallocation, creation and destruction 

Manufacturing excluding ICT 

 Excess JR Job Creation Job Destruction 

Country 2003-07 2003-07 2008 2009 2003-07 2008 2009 

AT 11.6 6.9 7.5 . 5.8 6.2 . 

DE 12.6 6.3 6.1 6.7 8.0 6.9 5.1 

DK 9.6 6.5 6.8 2.0 5.9 7.4 24.9 

FI 16.0 8.6 7.9 4.9 9.0 8.7 16.5 

FR 8.8 4.4 5.4 6.0 6.3 8.4 7.4 

IT 16.9 8.8 8.7 4.8 9.1 9.3 12.4 

LU 0.6 1.4 1.6 0.1 0.5 0.9 2.4 

NL 10.4 6.1 9.3 7.6 8.4 2.8 . 

NO 11.8 6.1 5.9 3.6 7.9 5.9 12.4 

PL 20.6 12.6 11.3 10.0 10.3 10.9 16.5 

RO 23.1 11.5 9.8 6.9 15.1 15.8 25.1 

SE 12.5 7.6 6.1 4.0 6.6 6.1 15.2 

SI 11.1 6.3 4.9 3.1 6.3 8.7 17.7 

UK 16.9 8.4 10.4 7.6 13.3 11.3 16.6 

Source: Calculations based on ESSLimit Cross Country Dataset 

In Table 6, we look at job reallocation, using the measures developed by Haltiwanger and 

Davis. The table shows data on average excess job reallocation for 2003-2007, for 

manufacturing excluding ICT for 14 countries. Excess job reallocation is defined as the sum 

of job creation and job destruction rates minus the net employment change. In general, excess 

job reallocation is higher in services than in manufacturing. Overall, we see that the job 

creation rate has declined in 2009 compared to the earlier average in most sectors and 

countries, except in Germany. The next columns show job destruction rates, with averages for 

2003-2007 and annual rates for 2008 and 2009. The job destruction rates also seem to have 

gone up in 2009 in all countries, except in Germany. 

Industry dynamics indicators 

One of the modules collects indicators that measure various dimensions of allocation, 

competition, and change in industry structure. A separate section in Workstream (d) on 
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resilience will discuss this. In principle, the industry dynamics indicators capture productivity, 

the covariance between industry and size, decompositions of industry productivity change, 

churn in firm-level market shares within an industry, and various measures of the distributions 

of output, productivity and employment.  

Chart 7. Heterogeneity and resource allocation in Finland and Sweden 
Manufacturing excluding ICT (2003-09) 

 
Source: ESSLimit Cross Country Dataset 

Chart 8. Heterogeneity and resource allocation in Italy and the United Kingdom 

Manufacturing excluding ICT (2003-09) 

 
Source: ESSLimit Cross Country Dataset 

In Chart 7, a quick overview will be given of the data that are available on heterogeneity in 

productivity and allocation of employment. The information in the chart is available for all 

countries and sectors, but here we show information for Finland and Sweden, averaged across 

industries of the manufacturing sector (excluding ICT) and averaged for the period 2003-

2009. The first column shows the average labour productivity (value added per worker) of 

firms in the highest quartile of the productivity distribution relative to the average 

productivity. In Sweden, the best firms are nearly twice as productivity as the average firm, 

while firms in the lowest quartile are only about a quarter as productivity as the average firm. 

The next column shows the distribution of employment across productivity quartiles. In 

Sweden half of the employment in the sector is in the top quartile of firms. Clearly, the OP-

gap measure shown above is related to the width of the distribution of productivity and the 

covariance with the employment distribution. Finally, the last column shows employment 
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growth of firms by lagged productivity quartile. Here as well, a monotonic relationship with 

productivity by quartile is good for productivity growth. Next, in Chart 8, we show similar 

results for Italy and the United Kingdom, where the allocation is not as good for aggregate 

productivity. Here, we see high employment shares in low productivity firms, and in Italy we 

see that the employment growth is not monotonic over quartiles. 

Time-series indicators 

Finally, the availability of long panel (LP) source data allowed generation of a set of cross 

country output tables. At present, we have results for six countries, Denmark, Finland, France 

Netherlands, Norway, and Sweden. The output tables include similar summary statistics, firm 

demographics, and industry dynamics datasets, as mentioned above for the PS. In order to 

understand the role of ICT, we look at the firm-level value of our novel composite ICT 

intensity indicator, which is an alternative to BROADpct, more thoroughly described in the 

report on Workstream (d). To do this, we merge the EC dataset with the LP dataset. If any 

firm in the LP ever shows up in an EC survey, we label the sample LP-EC. For this subsample 

of the LP, we can define ICT intensive firms as those firms that ever have ICT intensity above 

50 percent in any of the years 2000-2009, and non-ICT firms those that never achieve ICT 

intensity above 50 percent. 

Chart 9. Cross-sectional variance of employment growth rates in consumer goods 
industry 

Source: ESSLimit Cross Country Dataset 

Using the merged information from EC and LP, we can now assess whether ICT intensive 

firms have a different evolution of output and employment, either secularly or cyclically. As 

an example, we show the cross-sectional variance of employment growth rates over time for 

the consumer goods sector (Chart 9). 

Representativeness of merged datasets 
A possibility to base the analysis on merged datasets, drawing not only on the E-Commerce 

Survey but also on Production Survey and/or Community Innovation Survey, is one of the 

advantages of the ESSLimit Project. Merging of datasets allows us to examine ICT usage 

aggregates for industries split by values of variables from other datasets and to study 

relationships between a wider set of relevant variables. But it can also result in smaller 

datasets, biased samples and selectivity problems. 
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Chart 10. Average ICT intensities in merged datasets with underlying register-
based production surveys 

Manufacturing exclusive of ICT (2008), Austria (left), France (right) and Sweden (below) 

Source: ESSLimit Cross Country Dataset 

When using aggregates, this problem can be addressed by using re-weighted values of 

variables. In this project, different “sample re-weighting” methods are used to generate ex 

post weights for the combined samples. In short, the method provides a new weight for each 

firm in the linked sample, based on characteristics of firms in the sample and the same 

characteristics of all the firms in the Business Register which is used as a sample frame (the 

process of sample re-weighting is described in greater detail in the ICT Impacts Feasibility 

Study final report). In the analysis where micro-level data are used the potentially small 

overlap between different surveys needs to be considered when interpreting the results. 

We illustrate this issue by showing average values of selected ICT usage variables based on 

the E-Commerce Survey (EC) as well as different merged datasets (Chart 10): PS-EC (linking 
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data from e-commerce and production surveys), EC-IS (e-commerce and innovation surveys), 

and PS-EC-IS (e-commerce, production survey and innovation survey). The chart shows the 

value of each ICT usage variable as an index where the base value of 100 refers to the average 

value based on the EC sample. In this first example, showing the case of manufacturing in 

Austria (on the left) and France (on the right), we can observe a situation where the 

Production Survey is designed as a census survey or is synchronized with other samples; 

average values based on EC sample are the same or very similar to the ones based on PS-EC 

sample and the two lines in the graph overlap. The other two merged datasets are determined 

by the sample covered in the Community Innovation Survey and again the lines in the graph 

overlap (if the firm is included in the EC-IS sample it is also included in the PS-EC-IS 

sample). Most of the countries have a situation that is similar to this example. Sweden, with 

improved sample coordination, is an exception as can also be seen from Chart 10. 

We can observe that the percentage of firms with broadband (BROAD) and proportion of 

broadband internet-enabled employees (BROADpct) are quite similar between the two sets of 

merged datasets. However, the average value of the other two ICT usage variables 

(percentage of firms with website - Web, and percentage of firms with mobile access to 

internet - MOB) differs quite substantially, although in some countries more than in others. 

This difference is larger in the case of ICT usage variables that have not yet reached 

saturation. Two implications can be drawn from these observations. The merged datasets can 

overestimate the use of ICT. And, having a Production Survey census or a synchronization of 

samples across surveys will result in more stable estimates across the samples (issue of 

positive sample coordination is summarised in the report on Workstream (c). 

 

Chart 11. Average ICT intensities in merged datasets with sample-based 
production surveys 

Manufacturing sector exclusive of ICT (2008), United Kingdom (left) and Netherlands (right)  

Source: ESSLimit Cross Country Dataset 
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In the second example (Chart 11, we show two countries, The United Kingdom and 

Netherlands, in which the Production Survey does not provide the data on all firms included 

in the E-Commerce Survey (Italy also has a similar situation). The differences in average 

values between the EC sample and other merged samples are substantial, especially for MOB. 

Chart 12. Average ICT intensities in datasets with underlying register-based 
production surveys  

Services sector exclusive of ICT (2008), Austria (left) and Sweden (right) 

Source: ESSLimit Cross Country Dataset 

The conclusions on representativeness of samples based on data for manufacturing sector do 

not necessarily hold for the services sector. For example, whereas Austria and Sweden 

exhibited relatively coordinated samples for manufacturing, Chart 12 shows a different 

picture for market services. Chart 13 documents the situation for UK and Ireland, where 

differences in averages seem to be especially prominent. 
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Chart 13. Average ICT intensities in merged and datasets with underlying sample-
based production surveys 

Services sector exclusive of ICT (2008), United Kingdom (left) and Ireland (right) 

Source: ESSLimit Cross Country Dataset 
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Metadata Review       Workstream (b) 
Gaganan Awano, ONS 

Objectives 
The objectives of the metadata review are to revise, update and extend the metadata repository 

beyond the ICT Impacts Study
4
, documenting the sources of data used in the ICT impact 

analysis for each participating country. The metadata review plays a major role in the project, 

firstly to scope out datasets and variables available for research in each country, and secondly 

to ensure uniformity of data and therein comparability of cross-country results. The metadata 

exercise is therefore important in framing the boundaries of the project analyses.  

Achievements 
A key deliverable for this workstream is the metadata report. A preliminary version appeared 

in the midterm report. This material is briefly reviewed here, followed by a description of 

other metadata activities that have taken place and suggestions for future work. 

The metadata collection exercise started from the closing position of the ICT Impacts 

Feasibility Study. The metadata exercise collected information on the Production Survey (PS) 

and E-Commerce Survey (EC) as in the Feasibility Study, as well as the Community 

Innovation Survey (CIS), a newly introduced dataset to the project. Further information has 

been collected on the availability of a long panel dataset of ‘productivity’ variables (LP). 

Within the project, the Production Survey (PS) refers to a set of firm level economic variables 

rather than a single survey.  Although many Production Survey variables are sourced from the 

Structural Business Survey, other variables included in the PS metadata questionnaire come 

from a variety of sources including: the Business Register, other surveys and other sources. 

A metadata update exercise was rolled out in January 2011, first for the E-Commerce Survey, 

followed by the Production Survey. The exercise resulted in a production survey derived 

variables user guide, detailing methods of deriving those variables not found in a typical 

Structural Business Surveys. Next information was collected on the Community Innovation 

Survey (CIS).  The new CIS metadata questionnaire was structured as a census of all survey 

questions, rather than for a pre-selected catalogue of variables as was done for the e-

commerce survey and the metadata collection launched in May 2011. Since this work, the 

following tasks have been undertaken: 

1. Derived variables fill gap exercise: One of the issues observed in the initial metadata 

exercise was that there were variable gaps in the Production Survey (PS) in many 

countries. The Production Survey within the ESSNET project refers to a set of business 

variables mostly found in the Structural Business Survey (production survey) or Business 

Register. However, not all the variables within the project defined PS are found in these 

sources. To aid project members to source widely for missing variables, the Production 

Survey Derived Variables User Guide was written. The guide pooled information from the 

project group through results from the metadata questionnaires and wider resources. The 

guide addresses issues such as definitions, alternative surveys, administrative sources and 

methods of deriving variables. Project members were advised to search as widely as 

possible for variables or proxies which could be used as or to derive required variables. 

The user guide was intended to be a working document updated when new information on 

                                                 
4
 Eurostat (2008) Final Report, Information Society: ICT impacts Assessment by Linking Data from Different 

Sources.  
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variables was available. The latest version of the user guide can be found in Annex 2 of 

this report. 

2. New e-commerce variables:  

 E-business indicators: Further to discussions and preliminary research work on e-

business linkages, the scope of variables from the E-Commerce survey was expanded 

beyond the ICT variables used in the Feasibility Study to include new variables on e-

business integration such as Automated Data Exchange (ADE), Enterprise Resource 

Planning (ERP) and Supply Chain Management (SCM). A metadata update exercise 

was carried out to gauge the availability of these variables among project members. 

The results of the exercise showed wide coverage of these variables for the survey 

reference periods 2007, 2008 and 2009 and less so for 2006. Analyses using these e-

business indicators are limited to the years for which data are available. 

 IT Outsourcing: An analytical theme looking into the behaviour of outsourcing firms 

was proposed at the project meeting in Nurnberg in April 2012. This analysis would 

use data on IT Outsourcing from the e-commerce Survey for 2006. The 2006 survey 

was chosen for these variables, because the questions on IT Outsourcing were 

compulsory for all the e-commerce surveys conducted in that year. The final list of e-

commerce variables used in the project is presented in Table 3 of Annex 2 of this 

report.  

3. Integrating the Community Innovation Survey (CIS) into the analytical framework: There 

were discussions about variable selection from the CIS survey, and how to integrate the 

biennial surveys into the annual structure of the production and e-commerce datasets. 

Given that the 2008
5
 CIS survey was a compulsory survey year and the most recent as at 

the time of data selection, variables in the 2008 survey were used as a benchmark against 

which metadata was collected and variables selected. Coverage of the CIS survey 

summarised in Table 9 shows that 2008 had the widest coverage among project members. 

Since the survey coverage was relatively thin prior to 2004, the scope of CIS surveys used 

in the project was limited to those for 2004, 2006 and 2008. To integrate the CIS survey, 

firm responses for the latest survey year (t) were linked to other surveys for the same 

period and then retrospectively to the previous year (t-1) and the year before (t-2), if the 

firm was not sampled in the former survey i.e. in year (t-2). It should be noted that the CIS 

survey asks firms about their innovation activities over a three year period, e.g. between 

2002 and 2004. The final list of survey variables used in the ESSNET project can be 

found in Annex 2 of this report. 

Other Activities 
In addition to the activities discussed above, additional inquiries were conducted to augment 

information available on variables and datasets. These include:  

4. Data coverage for reference year 2010: As at October 2011, the metadata review showed 

all project members having e-commerce Survey data up to 2009, while PS and CIS data 

were available up to 2008. An inquiry was conducted in February 2012 to reassess the 

availability of additional datasets up to 2010, with a view to extend data analysis to that 

year. Results of the latest code run at the time showed all countries having PS data up to 

                                                 
5
 Please note that year in this report refers to the year which the data pertain and not the year when the surveys 

were conducted. 



 

Final Report ESSnet on Linking of Microdata on ICT Usage  
Eurostat Grant agreement 50701.2010.001-2010.578 

 

27 

2009. The inquiry showed that all members had new EC data for 2010, however, PS and 

CIS data for 2010 were only available for a few countries, some of which were 

provisional (see Tables 7, 8, and 9). Drawing from this and the fact that most members 

were not expecting PS and CIS datasets till mid 2012, the boundary of the data analyses 

for this round of the project was limited to the reference years 2000 - 2009. 

5. Long time series of Production Survey variables: Based on discussions at the Analytical 

Steering Group meeting at The Hague in September 2011, the analytical workstream 

requested information on the availability of long time series panel data for the Production 

Survey. This information would inform code development and data analysis on long term 

productivity trends. With most members having production data for over 10 years, the 

project code was updated to include this time series module, although on a test basis for 

this round of the project. 

Chart 14. Availability of long time series panel Production Survey data 

 
 

6. Human capital skills variables from the Community Innovation Surveys: An inquiry also 

tried to gauge how many countries had information on human capital (HK) skills in their 

CIS surveys and if so for which periods. CIS was a potential source of HK variables, 

where such data was unavailable from other sources. However, since the survey questions 

on HK in CIS are optional questions, it was not surprising to find that only the United 

Kingdom included these questions in their three most recent surveys and were 

subsequently able to integrate these variables into their PS datasets. The Netherlands had 

only one year of skills data in the 2000 CIS survey. Description of how the skills variables 

from CIS were integrated into the PS can be has been included in the updated user guide. 
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Table 7. Final coverage - Production Survey 

 

Table 8. Final coverage - E-Commerce Survey 
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Table 9. Final coverage - Community Innovation Survey 

 

7. Availability of data on export values: At the Steering Group meeting held in Oslo in 

February 2012, a proposal was initiated for an analytical study on ‘ICT as international 

enabler’, based on a hypothesis that ICT and/or innovation affects firms’ propensity to 

export. In order to explore this stream of study, firm-level data on the monetary value of 

exports were required. It was also apparent that where export level data were available, an 

export dummy could be derived, if previously unavailable. The inquiry showed that all 

countries had linkable export value data, except for Romania. As shown in Chart 15, the 

data on export for some project members only relate to export of services, while for others 

it covers both export of goods and services. This is important when interpreting results 

from this analytical theme. 

Chart 15. Coverage of data on exports 

 

 

 

Suggestions for future work 
The recommendations in this section are supplementary to those in the Interim Report on 

Metadata Collection of October 2011
6
.  

 

                                                 
6
 This report can be found at www.esslimit.eu 
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1. Treatment of missing and zero values: While analysing code outputs, the analytical group 

observed inconsistencies in the treatment of missing and zero values in some countries 

and for some time periods. The microdata did not have codes that allowed one to 

distinguish between non-response and ‘no’. For the purpose of this project, all missing 

values were converted to zeros. This amounts to assuming that an item non-response 

equals a negative response. While not fully satisfactory, this was considered the best way 

to generate harmonized results across countries. A recommendation would be for Eurostat 

to develop a standard for treating missing and zero values in surveys cross Europe. 

2. Code readable metadata summary: One of the new features of the improved common core 

code is the separation of the variable list from the main run file into a separate metadata 

file. Since the project agreed to adopt standardized variable names from Eurostat 

transmission formats, the SAS metadata file maps the standard variable names to their 

country specific survey names. To allow for changes in variable names and definitions 

over time, these metadata files could be provided for each survey year, as an output from 

the metadata exercise. Functionality could then be added to the project code to use these 

metadata output files to create longitudinal datasets for analysis. An option here is to use 

the Eurostat transmission formats to create an inventory of all variables in the relevant 

surveys, including information on formats, range of values et cetera, which are relevant 

for metadata review. These metadata outputs could then create a ‘metadata base’, whose 

use can extend to other ESSNET projects as well. 
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Survey Strategy Feasibility Study     Workstream (c) 
Ekaterina Denisova, Statistics Norway (SSB) 

Objectives 
The objective of this work package is to carry out a feasibility study on the redesign of 

national survey strategies in order to improve the representativeness of linked data. The study 

covers the surveys used in the impact analysis: Community Survey on ICT Usage and E-

commerce in Enterprises, Community Innovation Survey, Business R&D Survey, Structural 

Business Statistics and External Trade in Services. Workstream C was led by Statistics 

Norway in close cooperation with Statistics Sweden (SCB). 

Achievements 
The input data for the feasibility study include general information about methodology 

defined in EU regulations, methodological manuals and other relevant documents. In addition, 

the project members were asked to submit an e-mail questionnaire on their NSIs’ present and 

past survey practices. The questionnaire was pre-tested with some members of the steering 

group: SCB (Sweden), ONS (United Kingdom) and CSB (Netherlands). The final version of 

the questionnaire was distributed on 15 December 2011. After the review of the answers 

additional questions were sent by e-mail to some project members. Data collection was 

completed by the 15 April 2012.  

The study of the present and past survey strategies shows that all the project members have 

been practicing coordination of surveys. However, the degree of coordination varies between 

statistical offices. Two criteria were used to classify all the reported strategies: degree of data 

intersection, or size of overlaps, and use of information in overlaps. A strategy chart (Chart 

16) shows a variety of schemes in use, some of them being more advanced than others. To 

avoid double reporting, the project members are placed in the chart by their most advanced 

strategies. 

Chart 16. Ranking of strategies by degree of data intersection and use of 
information in overlaps 

 

stochastic 

integration 

joint 
quality 
control 

AT  

joint 

questionnaire 

Max 

overlap 

Use of 

information in 

sample overlaps 

simple data 
integration in 

separate 

surveys 

harmonisation of 

samples, 

subsampling, panel 

sampling 

sample 

coordination 

system 

DE,IE,SI 

PL, RO SE,IT,GB 

FR 

Complete 
registers 

NL,NO DK,FI  LU 

0

  

Coordination of 

sample overlaps 



 

Final Report ESSnet on Linking of Microdata on ICT Usage  
Eurostat Grant agreement 50701.2010.001-2010.578 

 

32 

The Community Survey on ICT Usage and the E-commerce in Enterprises and Community 

Innovation Survey, main inputs to analysis of joint impact of ICT use and innovation on 

productivity, have not been coordinated so far, except in a recent practice at SCB (Sweden).  

Cost-benefit analysis of the reported strategies was feasible only partly due to lack of 

monetary estimates. Monetary measures of costs are to a certain extent provided by the 

project members in the Survey strategy questionnaire. It appeared to be difficult to find good 

measures of benefit. When the quantitative approach was not possible, qualitative analysis of 

the strategies’ pros and cons was used. Quantitative examples of cost-benefit analysis are 

given in case studies.  

Discussion of strategy cost-effectiveness and efficiency made possible the comparison of 

strategies against each other and the proposal of several ways to improve the data links 

between Community Survey on ICT Usage and E-commerce in Enterprises and Community 

Innovation Survey. The list of candidates includes sample harmonisation, panel sampling in 

combination with sample harmonisation, sample coordination systems and joint data 

collection. Presently, it is not possible to propose one optimal strategy for all. Efficiency of 

one and the same strategy is believed to vary between different statistical offices. Therefore, it 

is necessary to conduct more empirical tests to evaluate the efficiency of different strategies.   

Table10. Ranking of strategies by cost and benefit 

Strategy 

Cost Benefit 

Producers Firms   

Simple data integration L L L 

Sample harmonisation, separate data collection M M H 

Panel sampling combined with harmonisation of CIS and EC M M H+ 

Sample coordination system (if not developed) H M H++ 

Sample coordination system (developed) L-M M H++ 

Complete registers H H H
max 

Joint quality control M L M 

Joint questionnaire L-M M M-H 

Stochastic data integration M-H L ? 

Note: Costs and benefits are reported as: L-low, M-medium and H-high. 

The project members are recommended to improve overlaps between Structural Business 

Statistics and Community Survey on ICT Usage and E-commerce in Enterprises and between 

Structural Business Statistics and Community Innovation Survey if overlaps between these 

surveys are below 90 per cent. Lower cut-offs for both the Community Survey on ICT Usage 

and E-commerce in Enterprises and Community Innovation Survey may help increase 

presentation of small firms in overlaps. 

The final report on survey strategies will be made available on the project website 

www.esslimit.eu.  

Suggestions for the future 
The study proposes several ways to coordinate the Community Survey on ICT Usage and E-

commerce in Enterprises and Community Innovation Survey. Eurostat may consider 

conducting pilot studies on redesign of sample selection in these surveys. Further, statistical 

http://www.esslimit.eu/
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offices may be encouraged to carry out empirical tests of survey strategies, including other 

business surveys, through participation in research projects. How production of business 

statistics can be adjusted, taking into consideration the requirement of multi-purpose data, 

including microdata for research, may also be a topic of a separate study. 
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Impact Analysis        Workstream (d) 
Michael Polder, Statistics Netherlands (CBS) 

 

Objectives and organisation 

The objective of Workstream (d) “Impact Analysis” is to: 

“Analyse the impact of ICT use on enterprise performance using common analytical tools and 

report on the results; "use" here includes - among others - the use of e-business processes and 

the exploitation of e-skills; analyse also the role of ICT in helping (process) innovation and in 

the management of intangibles; the importance of producing harmonised results on EU level 

is stressed.” 

In particular Workstream (d) sets out to:  

“Coordinate the impact analysis by proposing/providing common tools; analyse the country 

specific results and report on them from a European perspective. In case of emerging 

analytical methods and tools within the general objectives of this project, assess the 

possibilities to mainstream them and organise their implementation by the other participants.” 

Reflecting the central importance of the workstream the organisational structure has the 

following features: 

 Accountability for delivery of the overall impact analysis (encompassing all of the 

Methods described above) lies with Statistics Sweden as overall Co-ordinator of the 

Action; 

 Overall control of the shape and direction of the impact analysis is the responsibility 

of an Analytical Steering Group (ASG).  The ASG comprises members of the Project 

Steering Group and the academic sub-contractors of the Action, and is open to other 

Co-Partners on a voluntary basis. The ASG is supported by the Scientific Advisory 

Board and is chaired by CBS Netherlands; 

 The ASG is tasked to achieve a balance between centralised control and empowerment 

of all Co-Partners.  In particular, all Co-Partners are encouraged to engage with the 

ASG and to comment on proposals for analytical activities, especially where proposals 

from the ASG would involve additional tasks to be undertaken by the Co-Partners.   

 

Achievements 

Workstream (d) consisted of two cycles of activity: 

 The main objective of the first cycle was an exploratory and learning activity for new 

entrants (and a re-learning activity for participants in the Feasibility Study). The aim was to 

identify the broad parameters of the impact analysis including the implications of adding 

new datasets to those used in the Feasibility Study, implications arising from new entrants, 

and the formulating of the Analytical Themes to be pursued. All this required a close 

coordination with Workstream (b) on the collection of metadata; 

 In the second cycle, the focus shifted towards more analytical work, including the 

implementation of new insights, making use of new data sources available, and the analyses 

for the various analytical themes. This includes the implementation of new breakdowns with 
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new and existing variables, alternative classifications for industry and size classes, and the 

investigation of a new experimental indicator for the measuring of ICT intensity at the firm 

level. Moreover, a total of seven analytical themes were formulated (based on a mixture of 

the previous round of experience and recommendations, topical policy interests, and 

statistical relevance) and agreed upon by the Project Steering Group:  

1. A new experimental ICT intensity indicator 

2. ICT and human capital 

3. ICT and innovation 

4. E-business 

5. ICT and exports 

6. ICT, outsourcing and skills 

7. ICT and resilience 

A description and main results by theme are highlighted below in separate sections. In 

addition to this, the results of a set of exploratory firm-level regressions sharing a common 

methodological approach are discussed as well in the last section.  

Code development 

Initially, the project software (code) developed during the previous round of the project was 

re-released to all Co-partners for testing. The intention was to familiarise new Co-partners 

(Poland, Romania and Luxembourg) and new project members with the tool and to make sure 

that the pertinent datasets were in place and in the right formats. Moreover, the output of this 

exercise formed a good test and practice for the use of the technical infrastructure under 

Workstream (f). 

In the second cycle of the project the program has been substantially extended, updated and 

improved. Below is a non-exhaustive list of modifications (a full list of revisions is 

documented at the top of the program code, available upon request): 

 Industry and size class have been thickened with respect to previous classification to 

decrease the probability of disclosure, 

 Mappings from NSI metadata to project variables to be provided by Co-partners is now 

implemented in a separate file to be read by the program code, 

 Separate modules were added to handle reading of each source data file (BR, PS, EC, IS); 

derivation of composite indicators takes places in these modules (except for composite 

indicators with variables from different source, see for instance the new ICT indicator 

below), 

 New modules were added, or modules were extended, reflecting the analytical themes: 

export regressions, regressions with innovation and e-business variables, regressions with e-

skills variables for 2006, and modifications of regressions with IT-specific human capital,  

 Many of the newly added variables (exports, innovation, e-skills, human capital) were also 

used for various tabulations and breakdowns in the model for summary statistics. Among 

these are breakdowns by triplets of innovations, e-business variables, and e-skills which 

allows the estimation of (uni- and multivariate) discrete choice type models on the (micro-

aggregated) data in the cross-country dataset, 
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 Boolean innovation variables referring to a period of three years have been annualised by 

assuming that the value for the three-year period holds in every single year. (For countries 

with bi-annual CIS data, the value reported for year t is assumed equal to t-1, and if data on 

t-2 is not available, for that year too), 

 New modules were added to summarize the rates of simultaneous occurrence of boolean 

ICT and innovation variables, which can be interpreted as rates of joint adoption to be used 

in the research on ICT and Innovation, on E-business, and on IT-skills, 

 A possibility for storage of the analysis dataset is added to allow analytical modules to be 

added and run without recollecting the data;, 

 A long panel module and a long panel dataset is added, containing PS data and industry and 

price information for a period of at least 15 years (sub-groups of countries only), to be able 

to relate ICT usage more to business cycle developments and, in particular, the issue of 

resilience in the face of the current economic crises. 

Code output 

All 15 countries have successfully run the final version of the code (3.4), and have uploaded 

results to the project ftp-server. Individual country outputs have been consolidated to an 

EUKLEMS industry level cross-country dataset, made available for downloading to the 

analyses team subject to the signing of a download confidentiality agreement. The country 

output files are described in the Annex 3. 

On project meetings, conferences and workshops 

Progress and ideas concerning the first and second cycle were discussed in meetings of the 

ASG and PSG in Rome (Dec 2010), Amsterdam (March 2011), Stockholm (June 2011), The 

Hague (September 2011), Paris (November 2011), Oslo (February 2012), Nuremberg (April 

2012) and Amsterdam (July 2012). 

Preliminary results were also presented to a public of academic peers at the ICTNET 

conferences (Mannheim, October 2011 and London, April 2012); at the CAED conference 

(Nuremberg, April 2012); at a workshop organized at JRC/IPTS in Seville (October 2011); 

and at Eurostat (March 2012).   

Next-to-final results were be presented at the project’s final conference in Seville (October 

2012) to which external experts and academics were invited to comment on project approach 

and results (Tony Clayton, IPO, United Kingdom, Martin Falk, WIFO, Austria, Irene 

Bertschek, ZEW, Germany, Ester Martinez Ros, University Carlos III, Spain and Federico 

Biagi, IPTS-JRC, Spain). 
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A new, experimental ICT intensity indicator  
(Lead: Eric Bartelsman, Vrije Universiteit and Michael Polder, CBS 
 
Policy theme: EU Digital Agenda 

Analytical method: Micro, Exploratory 

Objectives 

The aim of this exploratory work is to develop an ICT indicator that is both sustainable over 

time and can be use for sorting firms after their respective levels of ICT intensity. 

Introduction 

Early studies on the possible link between ICT and growth were often based on aggregate 

data, for example with respect to ICT investments and value added in manufacturing. Over 

time, more and more firm-level data have become available, facilitating micro analyses as 

well as the use of alternative variables for ICT, for example the adoption of various forms of 

ICT. However, how firms are grouped remains more or less the same, either in standard 

industry groups of manufacturers and services or by ICT versus non ICT sectors, as defined 

by the EUKLEMS or the OECD.
7
 When the channels for ICT impacts change over time this 

may not be satisfactory and the traditional approaches need to be accompanied by something 

new, for instance a possibility to group firms after their respective ICT intensity.  

Work within the ICT Impacts and ESSLimit project has revealed that the life time of different 

ICT indicators vary, and when a certain ICT tool comes closer to saturation it might lose its 

importance as driver of firm performance. Because of this, not only new ways of categorising 

firms were needed but also an indicator that would be able to deal with the constantly 

changing nature of ICT usage. This theme aims to develop such an ICT intensity indicator.  

Results 

An important extension, relative to the Feasibility Project, is this inclusion of a new, yet 

experimental, firm-level ICT indicator, which we call ICT Intensity (ICTi). Based on the 

observation that individual ICT indicators rapidly achieve saturation, we defined a composite 

indicator where new forms of ICT usage could be added, and other could be dropped as they 

reach saturation. For this indicator, separate discrete choice models were estimated for 

different ICT variables (Enterprise Resource Planning (ERP), Customer Relation 

Management (CRM), Supply Chain Management (SCM), and Automated Data Exchange 

(ADE)). In short, the idea is that from the discrete choice model estimations, propensities for 

the adoption of each of the ICT systems can be calculated. As the value of adoption increases 

with the existing ICT intensity in a firm, the propensities are correlated with the ICT 

utilisation and can therefore be seen as proxies for ICT intensity. Our indicator combines the 

individual propensities by ICT variable into one (firm-level) indicator of ICT intensity, by 

taking a (equally weighted) geometric mean of the four underlying propensities. This allows 

the categorization of firms as ICT-intensive or not, beyond for example, their industry.  

Moreover, it is possible to add and remove new technologies from the definition of this 

indicator, in line with technological progress. Other indicators, like the number of PCs or 

internet access, lose their usefulness for international benchmarking as the adoption of the 

corresponding technology reaches a level of saturation.  

                                                 
7
 See www.euklems.net or OECD (2009) “Guide to Measuring Information Society”, www.oecd.org. 

http://www.euklems.net/
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Chart 17.1. ICT intensity indicator and Intens  

ICTi, weighted propensities of ADE, CRM, ERP, SCM (1 based on ICTi > 0.5, 0 otherwise) 

   

Note: Results for LU (2009) are suppressed due to issues with the SCM variable. 
Source: ESSLimit Cross Country Dataset 

Initial results for the ICT intensity indicator are reported in Chart 17.1. These concern Total 

Economy, non-weighted values. Chart 17.2 shows rankings based on these indicators, as well 

as the percentage of broadband usage (BROADpct). The following features can be noted: 

 The indicators appear quite stable over time, in the sense that there are no big changes for 

individual countries. This also implies that a ranking based on this indicator will not change 

much over the time period considered, 

 The indicators show a slightly increasing pattern over time for most countries, implying that 

ICT intensity tends to increase after a while, 

 There are some surprises in the ranking based on ICTi, compared to other indicators of ICT 

usage (Slovenia rather high), as for example the percentage of broadband usage advocated 

by this project in the previous round. These surprises tend to be less, when going to the 

dichotomized version of the indicator (Intens), although Norway ranks relatively low, and 

Austria relatively high. 
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Chart 17.2. Comparison of country rankings based on different ICT intensity 
indicators in 2009 

Country BROADpct ICTi Intens  Index 
FI 1 2 2   
SE 2 3 1   
DK 3 7 4   
NL 4 9 7   
NO 5 5 8   
UK 6 6 10   
DE 7 1 5   
SI 8 4 11   
AT 9 8 3   
FR 10 10 6   
PL 11 11 9   
IT 12 14 12   
IE 13 13 14   
RO 14 12 13   

 

Source: ESSLimit Cross Country Dataset, version 3.4, November 2012 
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ICT and human capital (Lead: Eva Hagsten, SCB) 
 

Policy theme: Measuring impact, human capital 

Analytical method: Micro, Exploratory 

Objectives 

During the course of the ICT Impacts Project, exploratory analyses were performed on a 

smaller group of countries with the aim of investigating the effects on firm performance from 

ICT-intensive human capital. The results indicated that this kind of capital, illustrated by 

formal educational achievements related to ICT, does indeed affect productivity. In this 

round, the same subject has been approached more exhaustively for a larger group of 

countries over a longer period of time.
8
 

Introduction 

Both ICT literacy in a more general sense, and the effects of tertiary education on growth 

have been high on policy agendas across Europe. However, the influence of highly specialised 

human capital has not received equal attention. In this work an attempt is made to highlight 

the impacts on firm productivity from increases in the proportion of a specific quality of the 

labour input to firms: the ICT-intensive human capital (HKITpct), both on its own and 

together with general ICT maturity. ICT intensive human capital is approximated by post 

upper secondary educations within the fields of information technology, engineering, 

mathematics or physics and the generally highly skilled human capital (HKNIT) is 

encompassed by the remaining orientations. The degree of broadband internet enabled 

employees (BROADpct) or whether the firm has a mobile connection (MOB) reflect the ICT 

maturity (or intensity). 

Based on the Distributed Microdata Approach, where a common code can be used to extract 

data from different national datasets, the impacts of ICT-intensive human capital on firm 

performance are being explored for a  panel of firms (2001-2009) in six countries; Denmark, 

Finland, France, Norway, Sweden and the United Kingdom (DK, FI, FR, NO, SE and UK). 

The underlying linked datasets contain information from business registers, production 

surveys, e-commerce surveys and education registers. The exercise is expected to reveal that 

ICT-intensive human capital as well as maturity may indeed boost productivity, although this 

transformation does not necessarily appear in the same shape across firms or countries. 

Results 

Chart 17.3 shows that Finland is the country with both the largest proportion of ICT-intensive 

human capital and ICT maturity. The latter appears in the shape of broadband internet-

enabled employees in firms as well as mobile connections. All countries have improved their 

proportions since the early years of the decennium, even if the expansion of ICT-intensive 

human capital cannot be expected to approach saturation in a way similar to ICT maturity. 

Rich endowments of ICT-intensive human capital do not necessarily go hand in hand with 

high ICT maturity, although it seems to be true for some of the countries. 

Based on a model where output (V), or productivity, is explained by capital (K), labour (E), 

the quality of the labour input and ICT maturity together with a set of controls, well-

established for their possible links to firm performance (age (AGE) and age squared (AGE2), 

                                                 
8 The full analysis can be found in Hagsten, Eva and Anna Sabadash (2012) ”The role Played by ICT human 

Capital in Firm Productivity. 
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international experience as exporter, affiliation to a multinational firm as well as fixed time 

and industry effects), the results in Table 11.1 indicate that ICT-intensive human capital is 

indeed important for firm productivity.  

Chart 17.3. ICT-intensive human capital   and ICT maturity in firms (per cent) 

   
Source: ESSLimit project cross country dataset 

Furthermore, the estimations reveal that both ICT-intensive human capital and ICT maturity 

have a mainly positive effect on firm performance in Denmark, Finland, France, Norway, 

Sweden and the United Kingdom. Norway and Sweden receive the highest productivity 

rewards from ICT-intensive human capital while France and Denmark to a larger extent 

benefit from high general skills.  The impact on Norwegian output is almost proportionate to 

the input, meaning that a one per cent change in the share of ICT human capital in firms will 

increase firm productivity to the same extent. The United Kingdom is the country where 

improvements in the level of ICT maturity are most powerful for firm performance, 

meanwhile several other countries show signs that the effects from these particular variables 

are approaching depletion. Generally, the impact on productivity is driven by services firms, 

but this does not mean that the effect on manufacturers is negligible. 

Table 11.1 Direct effects of ICT intensive human capital on firm productivity 

 DK FI FR NO SE UK 

PSEC  2001-09 (1) (2) (1) (2) (1) (2) (1) (2) (1) (2) (1) (2) 

lnK 0.081 0.080 0.086 0.086 0.166 0.162 0.110 0.110 0.118 0.118 0.231 0.229 

lnE 0.902 0.901 0.828 0.828 0.764 0.750 0.908 0.906 0.871 0.870 0.768 0.764 

HKITpct 0.501 0.501 0.630 0.629 0.656 0.616 0.927 0.927 0.730 0.729 0.352 0.346 

HKNITpct 0.698 0.693 0.601 0.600 1.021 1.021 0.614 0.612 0.584 0.580 0.241 0.239 

AGE 0.002 0.002 0.000 0.000 0.000 0.000 0.010 0.010 0.015 0.015 0.023 0.023 

AGE2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -0.001 -0.001 

BROADpct 0.029 0.021 0.082 0.081 0.145 0.139 0.181 0.178 0.150 0.145 0.588 0.573 

MOB  0.028  0.005  0.046  0.032  0.021  0.083 

_EDF_ 13659 13658 20458 20457 44141 35883 28680 28679 26543 26542 14086 14085 

_RSQ_ 0.92 0.92 0.89 0.89 0.93 0.93 0.91 0.91 0.93 0.93 0.77 0.77 

Source: ESSLimit Cross Country Dataset 

The table shows results from the estimations with one (1) or two (2) ICT maturity variables in 

the specification. Included but not reported are fixed effects for time and industry as well as 

variables for size class, international experience and affiliation. All results are significant at 

the one per cent level except those in fair shade that are significant at a lower level or those in 
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italic, not significant at all. EDF means degrees of freedom and is an approximation of 

number of observations. RSQ is short for R-squared that gives an indication of how well the 

model explains productivity.  

Table 11.2. Intensities and impacts of ICT human capital and maturity 

Proportions Impacts 

HKITpct BROADpct HKITpct BROADpct HKITBROAD HKNITBROAD 

FI 10 FI 64 NO 0.927 UK 0.588 FI -0.240 NO 0.281 

UK 6 SE 63 SE 0.730 NO 0.181 SE -0.274 FR -0.181 

SE 5 DK 61 FR 0.656 SE 0.150 UK -0.319 SE 0.138 

NO 4 NO 59 FI 0.630 FR 0.145 FR 0.011 DK -0.032 

DK 4 UK 55 DK 0.501 FI 0.082 NO -0.068 FI -0.038 

FR 3 FR 42 UK 0.338 DK 0.029 DK -0.094 UK -0.008 

Note: Estimates in italics are not significant.  
Source: ESSLimit cross Country Dataset 
 
The channels through which human capital transforms into productivity gains may differ 

between kinds of skills. Whereas impacts of the generally skilled human capital could 

originate from a higher level of flexibility and possible spillover effects to less skilled 

colleagues, the very specifically oriented ICT-intensive human capital may reach its full 

potential only when a similarly specific setting of real capital is met. The results in Table 11.2 

also indicate that the services firms are indeed less dependent than the manufacturers on the 

kind of human capital. This is manifested by a smaller variation in effects on firm 

performance between ICT-intensive and generally skilled human capital among the services 

firms, as opposed to the pattern of the manufacturers.  

Looking at the table on impacts and intensities, no clear relationship can be seen between a 

country’s ICT intensities and the estimated impact of ICT, with the possible exception of 

firms on the lower end of ICT maturity that are still able to easier reap some gains from 

increases in adoption. 

The literature emphasises the complementary aspects of skills and ICT, meaning that the 

adoption of ICT in firms needs to be supported by certain skills to induce an effect on firm 

performance. This can be investigated by using a so called interaction term where human 

capital is allowed to operate indirectly over the ICT maturity. By doing this, two new 

variables are created, (HKITBROAD) where the ICT-maturity varies with the ICT-intensive 

human capital and (HKNITBROAD) which catches the possible indirect effects of generally 

skilled human capital over ICT maturity. Although the direct effects on productivity from 

ICT-intensive human capital do not contradict the existence of such indirect impacts, the 

results show a certain disharmony. If there is a link at all, it tends to be negative sooner than 

positive, like in Sweden, Finland and the United Kingdom. When instead the indirect effect of 

generally skilled human capital is studied, the picture is still varied, but with Norwegian firm 

productivity clearly boosted. 

These somewhat varying results tells that the countries still might experience different ICT 

stages, or that the industry structures reveal dissimilar prospects of channelling ICT-intensive 

human capital into efficient firm performance. Another underlying reason for the lack of 

favourable complementarity could be that ICT maturity itself is coming close to depletion in 
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its transformation into productivity impacts or is no longer advanced enough to match the 

highly skilled human capital into strong indirect effects. 
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ICT and innovation (Lead: Michael Polder, CBS) 
 
Policy theme: Measuring Impact, ICT and adjustment costs 

Analytical method: DMD, micro 

Objectives 

The goal of introducing the innovation variables is to shed light on the complex relation 

between ICT and innovation, and their joint effects on the performance of firms. In the 

predecessor of this project (the ICT Impacts study), country-specific analyses for the 

Netherlands, UK, and Sweden showed the potential of combined ICT and innovation 

analyses. One of the strongest recommendations of this research was to further explore the 

linking of ICT and innovation data within the ESSnet framework. The relevance of this 

linking is also motivated by various other (mostly single country) studies, and multi-country 

studies by the OECD (Working Party on Indicators for the Information Society, WPIIS). In 

this project, innovation data have been added for 14 out of 15 countries (Germany being the 

single exception because of legal restrictions on data linking). 

Innovation variables have been used in various ways within the analyses: 

 as breakdown variables in tabulations of ICT and production variables; 

 in the modules for the joint adoption rates of innovations and ICT;  

 as explanatory variables in productivity and export equations. 

The Analytical Steering Group (ASG) has agreed on a set of innovation variables from the 

CIS to be included in the impact analysis. This set was constructed after a comprehensive 

metadata survey of innovation variables available in the countries in the 2008 wave, and for 

those variables where countries had time-series available. The set of innovation variables 

included different types of innovations (product, process, marketing, and organizational), 

innovation output (per cent of product innovation in sales), innovation input (R&D), and other 

drivers of innovation (funding, cooperation, being part of an enterprise group). This allows 

doing multivariate analysis with respect to the relationship between ICT use and innovation, 

and their combined impact on firm performance, as outlined in the Grant Proposal. In 

addition, a module was added to the project software to summarize the simultaneous 

occurrence (interpreted as joint adoption) of innovations and different types of ICT. 

Introduction 

The adoption of innovations and ICTs is seen as an important driver of firm performance. In 

particular, the adoption of complementary technologies and organizational changes has 

received substantial attention in the literature. We argue that joint adoption can be governed 

by the existence of such complementarities and the existence of (partly fixed) disruption costs 

associated with innovating and adoption of new technologies. If two adoptions are 

complementary, there will be a stronger tendency toward joint adoption, because the 

complementarity will help to overcome the fixed disruption costs that need to be recovered 

for an adoption to be worthwhile. Conversely, even if adoptions are complementary, it is 

possible they will not be carried out simultaneously, because the joint disruption costs turn out 

to be too large.  

Using the linked ICT and innovation microdata from 14 European countries we document 

empirical evidence on the individual and joint adoption of different types of innovation 

(selecting product, organizational and marketing) and different types of Information and 
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Communication Technologies (ICTs), varying from mobile internet connection to IT systems 

as Enterprise Resource Planning, and Customer Relation Management (ERP, CRM) software 

suites. The purpose is to identify differences between countries and sectors, which may 

ultimately be linked to differences in policy, institutional setting, and other country or 

industry specific characteristics.   

We focus on 2008 because this is the only year of overlap between the innovation survey data 

and the e-business type variables (that are surveyed from 2007 onwards in most countries). It 

is worth mentioning a caveat to our study, which concerns the difference in nature between 

the ICT and innovation variables. The innovation variables refer to adoption in a three-year 

time period (2006-2008). The ICT variables in 2008, on the other hand, refer to a stock: is the 

type of ICT in place? Thus, although we sometimes refer to simultaneous adoption, it is really 

the adoption of an innovation together with the presence of a particular type of ICT. For some 

firms it will be true that the ICT was actually adopted in the period 2006-2008; for others it 

may already have been in place before this period. In this sense, our interpretation of 

simultaneous adoption is subject to some measurement error. However, most of the ICT 

variables used in this analysis are not surveyed before 2007, which hampers the investigation 

of the extent of this measurement error. In any case, the results below can be interpreted as the 

occurrence of an innovation together with the presence of an ICT. 

Results 

Overall there is evidence of a substantial amount of joint adoption of, and therefore a positive 

dependence between, different new technologies. The finding of positive dependence is 

consistent with at least two theories about firm investment decisions: complementarities in 

firm strategies and advantages in adjustment costs of simultaneous adjustment. 

We look at combinations where we expect complementarities: 

 CRM and product innovation: the availability and analysis of customer information is likely 

to be an important source of information for product innovation. Conversely, the 

development of  a successful new product gives value to the existence of customer 

information; 

 Mobile access to internet and organizational innovation: we expect that the availability of 

mobile access to internet, and the flexibility for workers this brings, will go hand in hand 

with changes in the organization reflecting this increase in flexibility. Conversely, 

organizational changes aimed at increasing flexibility, for example with respect to working 

hours and access to information, will gain from the availability of mobile internet;  

 CRM and marketing innovation: similarly to product innovation, CRM will help a firm to 

develop its best marketing strategy and increases the value of introducing new forms of 

marketing. The value of the information about customers, on the other hand, increases with 

the introduction of new marketing strategies; 

 ERP and organizational innovation: ERP allows firms to gather and share information 

internally from a variety of business functions. The availability of such information benefits 

from complementary changes in the organization that motivate the sharing and use of such 

information. Conversely, the organizational changes aimed at the sharing of information and 

knowledge, benefit from the existence of information infrastructures within the firm like 

ERP. 

In the full paper (Polder, 2012), we present results for all combinations. Here we focus on 

mobile internet access vis-à-vis organizational innovation, by way of illustration. These 
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results for all countries and three main sectors are given in Table 11.3. We report the so-called 

simultaneity ratio R, the ratio of the joint adoption rate to the product of the marginal adoption 

rate. Interpreting adoption rates as probabilities, the product of the two marginals is the 

probability of joint adoption under independence. The ratio is then the percentage deviation 

from actual joint adoption to what one would expect under independence. Moreover, we 

perform a Chi-squared test for independence of two Booleans, based on contingency tables 

that can be derived from the cross-country output (i.e. JOINT and STAT tables). Finally, from 

these contingency tables, it is possible to calculate Cramér’s V measure of association 

between two Boolean variables, which is comparable to an ordinary correlation coefficient, 

and (unlike the Chi-square statistic) also gives the direction of association. 

Overall, there is a significant positive relation between firms having mobile access to internet 

and organizational innovation. UK is a notable exception, however, where this relation 

appears to be significantly negative in MexElec (manufacturing exclusive of ICT) and Mserv 

(services exclusive of ICT), and insignificant in the case of Elecom (ICT producing sector). 

The relation is also insignificant for Luxembourg in MexElec, and for various other countries 

in Elecom, which suggests the insignificance may in some cases stem from a lack of 

observations. For example, R and V are relatively high for Elecom in Luxembourg, suggesting 

a substantial positive correlation there, despite the insignificance from the Chi-square test. 
 

Table 11.3. Simultaneity ratio (R), Chi-squared test and Cramér’s V for mobile 
internet access and organizational innovation (MOB x ORGIN, 2008). 

 MexElec Mserv Elecom 
Country R 2 V R 2 V R 2 V 
AT 1.186 *** 0.290 1.155 *** 0.328 1.080 ** 0.116 
DK 1.138 *** 0.156 1.126 *** 0.284 1.215 *** 0.236 
FI 1.080 *** 0.124 1.166 *** 0.224 1.235 *** 0.225 
FR 1.091 *** 0.157 1.073 *** 0.129 1.186 *** 0.154 
IE 1.214 ** 0.117 1.543 *** 0.243 1.286 ** 0.118 
IT 1.468 *** 0.260 1.590 *** 0.298 1.372 *** 0.181 
LU 1.109  0.109 1.185 ** 0.194 1.188  0.127 
NL 1.317 *** 0.169 1.219 *** 0.234 1.240 *** 0.194 
NO 1.127 ** 0.089 1.218 *** 0.141 1.108 ** 0.091 
PL 1.308 *** 0.212 1.524 *** 0.311 1.239 *** 0.149 
RO 1.243 *** 0.119 1.461 *** 0.193 1.343 *** 0.120 
SE 1.264 *** 0.226 1.314 *** 0.303 1.125 *** 0.111 
SI 1.231 *** 0.169 1.300 *** 0.339 1.202 * 0.105 
UK 0.839 *** -0.254 0.928  -0.079 1.093  0.045 
Source: ESSLimit Cross Country Dataset 

In sum, looking at the evidence for all combinations, we see that there is an overall tendency 

of combining adoptions that is higher than what would be expected from the marginal rates of 

adoption (as is clear from R > 1). Moreover, the Chi-squared statistic is usually significant, 

and Cramér’s V points at positive correlation. Notable exceptions are UK and Luxembourg, 

where for the latter country R and V point at positive correlations, but the number of 

observations probably hampers significance. UK adoption seems to follow a different pattern 

from mainland Europe, but a satisfactory explanation remains to be found. Finally, Elecom 

shows less significant patterns than the other two sectors. One possible reason is that there are 
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fewer observations for this sector, but in various cases the low R and V really suggest absence 

of correlation here. Thus, in some countries Elecom firms seem less inclined to adopt ICTs 

and innovations simultaneously. It remains to be investigated what explains this difference 

with other sectors for this group of countries. 

In the paper the cross-country analysis is complemented by a firm-level study for the 

Netherlands, using a more advanced econometric approach. In short, we estimate a 

simultaneous bivariate probit model, where the probability of adopting a particular innovation 

depends on the adoption of a particular ICT, and vice versa. The benefit of this approach is 

that it is possible to control for other factors influencing adoption, and the results can be given 

a causal interpretation. The results in Table 11.4 show significant positive mutual 

dependency, with the exception of ERP and organizational innovation. While we find a 

significant correlation between ERP and organizational innovation for the Netherlands in the 

paper, this positive association disappears when controlling for other factors. This shows the 

importance of controlling for these additional factors. However, all other associations remain 

significant in the estimations. 

 

Table 11.4. Estimates of cross-dependence between IT and innovations for the 
Netherlands (2008) 

  INPD ORGIN MRKIN 

       se    se    se 

ICT ERP    0.013  0.028    

 CRM 0.174 *** 0.036    0.159 *** 0.028 

 MOB    0.139 *** 0.030    
Table notes: estimates have been obtained by Simulated Maximum Likelihood based on 50 draws. The model is 
a simultaneous multivariate probit model. All estimations include additional explanatory variables not 
reported. Levels of significance: 1% = ***; 5% = **; 10% = *. Source: Calculations on Dutch microdata. 
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E-business (Lead: George van Leeuwen, CBS) 
 

Policy theme: Measuring impact, adoption/innovation/productivity 

Analytical method: DMD 

Objectives 

Firms use ICT in many innovative ways. To reflect this, new questions concerning so-called 

e-business systems are included since 2007 in the EU-harmonised ICT usage survey, that go 

beyond the earlier available e-commerce variables: Enterprise Resource Planning (ERP), 

Customer Relation Management (CRM), Supply Chain Management (SCM), Automated Data 

Exchange (ADE), and internal linkages of ICT systems (LINK). These variables relate 

directly to internal (ERP, LINK), and external linkages of the firm (CRM, SCM, ADE). 

Because of their relative novelty, the e-business variables have not been used or analyzed 

extensively in the literature. In this theme, we make a first step to fill this gap.  

Introduction 

The use of ICT allows firms to share and gather information more easily, both internally and 

externally, and thereby to work more efficiently. E-business systems are well-chosen 

examples of this particular enhancing effect of ICT: 

 ERP systems typically integrate planning, procurement, sales, marketing, customer 

relationship, finance and human resources (internal linkages are similar in scope but do not 

refer to a single software suite for these purposes), 

 CRM is an ICT intensive business activity that aims to collect, integrate, process and 

analyse information related to a firm’s customers, 

 Supply Chain Management systems are used to automatically share electronic information 

about procurement, sales, orders, and inventory with customers and suppliers, in order to 

coordinate the availability and delivery of products or services to the final consumer. (ADE 

seems similar to SCM, but is not restricted to customers and suppliers). 

There are many interesting research questions associated with the use of the e-business 

systems: 

 What determines the adoption of such systems? 

 What are the productivity effects of adoption? 

 Are there complementarities between the adoptions of various systems? 

 Are there externalities in the sense that  

o value of adoption increases with the number of adopters? 

o firms learn from best-practices? 

We focus on adoption models for ERP, CRM, and SCM, integrating aspects of externalities 

like spillovers and distance-to-frontier, and complementarity in productivity. An important 

aspect is that we demonstrate how to use the micro-aggregated cross-country dataset for 

pseudo-micro analyses. A firm can be classified according to which of these systems it has 

adopted, so-called e-business profiles. In the cross-country data, summary statistics by e-

business profiles for selected explanatory variables have been constructed, which allows the 

estimation of discrete choice models using the data as pseudo-microdata. (For example, the 
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(ERP,CRM, SCM) = (0,1,1) profile would translate into an observation with ERP = 0, CRM = 

1, and SCM = 1, and the means of the explanatory variables for this profile enter as values for 

the explanatory variables. Naturally, this approach implies the need of reweighting since not 

every profile has the same number of observations in the country microdata.) 

Similarly to the innovation profiles, the e-business profiles are included in productivity 

regressions. The coefficients on the profiles can be used to assess which combinations 

contribute to the productivity (growth) and which types of e-business are possibly 

complementary. 

Results 

Let the value of adopting a particular system be y
*
, and assume this value can be 

parameterized by y
*
 = x’  + , where x are explanatory variables and  is a disturbance. Then 

adoption occurs when y
*
 > 0 and the probability of adoption is Pr[y = 1] = Pr[x’  +  > 0]. This 

is a discrete choice model, and assuming  follows a standard normal distribution,  can be 

estimated with a so-called probit model. Moreover, if we consider several systems ys, and the 

disturbances s follow a multivariate normal distribution, a so-called multivariate probit model 

applies, which consists of individual probit models that are linked through correlations in the 

disturbances.  

We apply such a multivariate probit model to the choice of ERP, CRM and SCM systems. 

Unlike what is usually the case, we do not apply this model directly to the microdata but to 

the micro-aggregated data in the cross-country dataset. For each country/industry/year 

combination, we have an ‘observation’ for each profile (that is, eight profiles, according to 

whether a firm has available an ERP, CRM and/or SCM system), which translates into 

observations of ERP, CRM and SCM. These can be used as the dependent variables for the 

multivariate probit analysis. Moreover, in the cross-country dataset we have averages for 

several variables by e-business profile. These can be used as explanatory variables in the 

multivariate probit. In addition, country and industry specific variables can be taken or 

constructed from the cross-country dataset, and used as additional explanatory variables. 

In this report, we show the results for a model where we relate ERP, CRM, and SCM to 

broadband usage, e-commerce, and spillovers from e-business usage by country and industry. 

Thus, consider the observation where ERP = a, CRM = b, and SCM = c (a, b, and c  {0,1}) 

in industry j and country k. Then we have the following explanatory variables: 

(*) 
i

ijktcba

cba

jkt cSCMbCRMaERPx
N

x ],,[1
1

,,

,,
, 

which are the averages for x (broadband percentage, e-sales, e-purchases) by profile (a,b,c) 

calculated from the microdata. In addition, spillover variables are defined as the relative 

difference with the ‘frontier’ for the percentage of usage of a particular e-business system ys 

in a country (industry). The frontier is defined by the maximum adoption rate over countries 

(industries) in a particular year t, i.e. 

(**) 
ktsktsskt yyyDTF max/)( , 

and similarly for industries (replacing the subscript k by j).  

The x variables are readily available from the cross-county dataset; the DTF variables are 

calculated on the basis of the cross-country data on ys. The variables (*) relate the adoption of 

e-business systems to the usage of fast internet and a firm’s strategy with respect to 
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automating its procurement and sales. The variables (**) relate the adoption to a learning 

effect, which is defined as a spillover from the most-intensive user of a particular system. To 

mitigate problems of reverse causality and endogeneity, all explanatory variables are lagged. 

Table 11.5 shows the results, obtained for the period 2007-2009, for which most countries 

have these data available. We see that the probabilities of adoption of ERP and CRM increase 

with the intensity of fast internet. Thus, the availability of fast internet can be thought to 

increase the value of adoption of these types of e-business. This does not hold for SCM. The 

extent to which a firm has engaged in e-commerce increases the probability of adoption for all 

types of e-business, with the exception of e-purchases in the case of CRM (which is 

insignificant). Spillovers between countries increase the probability of adopting ERP and 

CRM, but not SCM. The positive sign on DTF (country) means that firms in countries that are 

not lagging so far behind, have a higher probability of adopting (a higher DTF means closer to 

the frontier). Spillovers between industries, however, appear to be of limited importance with 

no significant effect on any of the e-business variables. 

 

Table 11.5. Estimation results for multivariate probit model for ERP, CRM and SCM 
on micro-aggregated data. 

 ERP  CRM  SCM  

Variable  
 

 
 

 
 

broadband usage (%)  1.476 ***  2.290 *** -0.408  

e-sales (%)  0.475 *** 0.478 ***  1.215 *** 

e-purchases (%) 0.161 ***  0.048  0.330 *** 

DTF (country)   0.953 ***    1.142 *  0.036  

DTF (industry) -0.424  -0.590   0.054  

       

Log likelihood -548,890.54      

Chi2 (  = 0) 1656.37 ***     

 Table notes: 

 all variables are in lags and logs; 

 country and industry dummies have been added to control for fixed effects; 

 multivariate probit uses number of observations by country/industry/year/profile as regression weights, and 
clustering of error terms by country/industry; 

 estimation method is Simulated Maximum Likelihood (Cappellari and Jenkins). 
Source: Calculations based on ESSLimit cross country dataset 

It is also possible to estimate a productivity equation along the same lines. Using average 

productivity by profile as the dependent variable, we can estimate 

 

p

jkt

p

jktl

p

jktkp

p

jkt llkpprofilelva /][1/ , 

 

where 
p

jktx  is the average of x in profile p in industry j, country k and year t. Results for an 

OLS estimation are given in Table 11.6. Unlike the firm-level regression for the e-business 

profile (see contribution by Accardo), we see that most combinations are positive and 

significant here, that is firms adopting e-business are on average more productive than those 



 

Final Report ESSnet on Linking of Microdata on ICT Usage  
Eurostat Grant agreement 50701.2010.001-2010.578 

 

51 

that do not. Moreover, we see that the average increases with the number of systems adopted, 

which could point into the direction of complementarities among different systems. 

An important implication of this analysis is that it shows that, by cleverly constructing 

moments from the microdata, the cross-country micro-aggregated data can be used to estimate 

pseudo-microdata regressions. Besides the advantage of pooling country-data, this also has a 

major advantage because of the fact that (non-systematic) measurement errors are wiped out, 

so that estimates are expected to be less biased. Of course, the other side of the coin is that 

one is less flexible with the implementation of different estimation methodologies, which 

require different moments from the data to be collected, and there is also a loss of degrees of 

freedom concerning the number of data points. 
 

Table 11.6 OLS estimation results for productivity equation with e-business 
profiles. 

Variable  
 

capital intensity  0.181 *** 

employment -0.088 *** 

001  0.084 *** 

010  0.162 *** 

011  0.251 *** 

100  0.282 *** 

101  0.368 *** 

110  0.370 *** 

111  0.444 *** 

Table notes: Capital and employment are in logs. Country and industry dummies have been added to control 
for fixed effects. Errors are clustered by country/industry/year, and the regression uses weights based on the 
number of firms by country/industry/year.  

Source: Calculations based on ESSLimit cross country dataset.  
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ICT and exports (Lead: Patricia Kotnik, University of Ljubljana) 
 

Policy theme: Measuring impact, Digital Single Market 

Analytical method: micro, exploratory 

Objectives 

Studies have shown that two major distinguishing characteristics of high-growth SMEs are 

their export orientation and their innovative capabilities (OECD, 2010)
9
; and the role of 

exports in firm performance is not limited to SMEs only (see, for example, Wagner, 2007).
10

 

Given the international dimension of European Digital Agenda and the current economic 

situation in Europe, the issue of enablers helping in opening up global markets to firms is 

increasingly relevant. The role of ICT in this process remains relatively unexplored in the 

literature. A preliminary study of this issue within this project, based on Slovenian data, has 

indicated that ICT use seems to be relevant for the exporting behaviour of firms. Export data 

have been added for 12 out of 15 countries. Not all data are available for all of the countries 

included in the analysis (Austria, Italy, Netherlands and Norway data include export of goods 

only whereas in other countries data are available for exports of goods and services). Through 

examining the results, some inconsistencies in the data across countries were detected so for 

the sake of comparability, data from some countries must be left out (export dummy in the 

Netherlands and export intensities in Italy). 

Introduction 

Research on the economic impact of ICT related to globalization has so far mainly focused on 

multinationals and the role of trade in technology adoption. The role of ICT in the exporting 

of firms remains relatively unexplored. Some evidence is starting to build up, particularly in 

international business and international entrepreneurship literature, showing ICT as relevant 

for internationalization of firms, especially smaller ones. When positioning themselves on 

international markets, the advantages of ICT use can be manifold (apart from the impact ICT 

use has on improvements in productivity and innovation performance which are also relevant 

for firm exports). One is a possibility of a direct link with customers and a reduced need to 

establish a physical presence abroad which results in a decrease in transaction costs. A 

number of marketing tasks can also be fulfilled through ICT (like international advertising, 

communication with customers and order management). The strategic use of the internet can 

thus be a form of foreign market entry for smaller firms by which they compensate for 

disadvantages connected to weaker physical presence on foreign markets when compared to 

large firms and by which they access parallel foreign markets more quickly. A study on the 

speed of internationalization of SMEs has established a strong relationship between ICT use 

and rapid international growth. A growing body of work studying “born-global firms” also 

shows that internet helps them to grow sales rapidly and reduces “liability of newness and 

foreignness” and resource scarcity. (References can be found in the full paper for this 

analytical theme, Kotnik, 2012.) 

Existing research has predominantly used relatively small samples, used qualitative research 

or focused on groups of firms with specific characteristics. A study within this project, based 

                                                 
9 OECD (2010) High-growth Enterprises: What Governments Can Do to Make a Difference, OECD, Paris. 
10

 Wagner, J. (2007). "Exports and Productivity: A Survey of the Evidence from Firm-level Data." World 
Economy 30(1): 60-82. 
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on comparable data across many countries and using larger samples and common 

methodology is thus a unique opportunity to contribute to this topic. 

Our research will add to this topic by empirically investigating factors that influence the 

export behaviour of firms. The available data allows us to link datasets from ICT use surveys 

(EC), Community innovation surveys (IS), and structural business statistics (PS). The analysis 

includes two steps: in the first step, the probability of exporting is studied, whereas in the 

second step export intensity and export intensity growth are estimated. The empirical model is 

based on the explanatory variables proposed by the literature on international trade, adding to 

the model the ICT use variables to study whether ICT using firms are more likely to become 

exporters and whether ICT use contributes to their export intensity and its growth.
11

 To 

capture ICT use that might be connected to internationalisation we use the following 

variables: online presence (dummy for firm having a website), online transactions (dummy for 

e-sales), and share of workers with access to fast internet capacity. 

Basic comparisons between exporters and non-exporters in our dataset show that the 

following are higher for exporters: labour productivity, share of highly skilled human capital, 

and the likelihood to be innovative (as measured by the introduction of product or process 

innovations). These conclusions hold for all groups of industries and countries (with a few 

exceptions). Descriptive information also show that exporters use ICT more intensively; 

however this cannot be generalized to all industries. Chart 17.4 (a) shows the comparison of 

proportion of internet enabled employees in 2009. Whereas this share is higher for exporters 

in all countries for MexElec and Mserv this does not always hold for Elecom industries 

(which could be connected to saturation when it comes to this ICT use variable). 

Chart 17.4 Differences between exporters and non-exporters percentages of 

(a) broadband internet enabled employees and (b) e-sales (2009) 

 
(a) (b) 

  

 
Note: The countries denoted with an ‘*’ (on the right) have data available on exports of goods only which is not 
directly comparable to other countries where data on exports of goods and services are used. Source: ESSLimit 
cross country dataset. 

                                                 
11

 Endogeneity issues need to be addressed since differences between exporters and non-exporters cannot tell us 

whether good firms become exporters or exporters become good firms. Given the nature of the available data we 

use lagged values of explanatory variables to mitigate this problem. 
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Figure Chart 17.4 (b) shows the differences in shares of exporters and non-exporters that 

engage in e-sales. The differences between these two groups are the largest in MexElec and 

Mserv. In the case of ICT-producing industries (Elecom) the variations are less pronounced or 

even show the situation where non-exporters engage in e-sales more frequently. 

On the basis of descriptive data we cannot conclude that there is a relationship between ICT 

use and exports of firms since exporters are characterized by higher firm performance and 

therefore their ICT use is higher. We need to control for firm characteristics other than ICT 

use. The results of regression analysis taking this into account are presented below. 

Results 

We estimated a probit model to answer the question of ICT use has an impact on whether a 

firm exports or not. To this, we have added OLS estimates of export intensity and export 

growth, applied to a full sample (including exporters and non-exporters). These sets of 

estimates were applied to the PSECIS sample. Given the small overlap between the three 

surveys that build the dataset and the resulting bias of the sample towards larger firms we 

have also run the estimates on (much larger) PSEC samples. However, these need to be 

interpreted with caution, because potentially relevant innovation variables cannot be included. 

In all regressions, controls for industry and year effects were included. 

The main results of the estimates are shown in Tables 11.7 and 11.8. The overall conclusion 

can be drawn that ICT use does contribute to exporting behaviour of firms in some countries, 

but not in all of them. The results seem to imply that ICT use helps the firms in entering the 

foreign markets, whereas the evidence of its contribution to export intensity is mixed. 

Table 11.7. Estimates of probit model (PSECIS sample, Total economy) 

Dependent variable:  

AT DK FI 

 

IE IT LU NO SE 

 

UK exporting undertaken or not FR SI 

lagged exports + + + + + + + + +  + 

log labour productivity     +   +    

log employment +  +   +  +    

K/L        +    

HKITpct         +   

HKNITpct    +     +   

HKpct            

log wages      +      

Age         +   

product innovation +    + +  +    

process innovation            

firm has website     + +  +  +  

firm sells through website or EDI   + +     + +  

broadband %        +   + 

foreign ownership    +    +  + + 

export spillovers +  +   + - + + + + 

Intercept       +     
Source: ESSLimit Cross Country Dataset 
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Let us first comment on the probit estimates. The results (shown in Table 11.8) show that past 

export behaviour (capturing sunk costs connected to entering foreign markets) and export 

spillovers (export activities of firms in the same country and industry, creating externalities 

that reduce the cost of access to foreign markets)
12

 increase the probability of exporting in 

most countries. Similar holds for size, human capital, and product innovations although for a 

smaller number of countries. Online presence of a firm (having a website) increases the 

probability of exporting in Ireland, Italy, Norway and Slovenia. The E-sales variable is 

statistically significant (with a positive sign) in Finland, France, Sweden and Slovenia; and 

broadband internet enabled employees increase the probability of exporting in Norway and 

the United Kingdom. These results are confirmed when the PSEC sample is used for 

estimates. Focusing on ICT use variables, they are now statistically significant in a larger 

number of countries when compared to estimates based on PSECIS sample (in all countries 

except Denmark for online presence; in Denmark, Italy and Sweden as well as in Norway and 

the United Kingdom for broadband internet-enabled employees). However, as pointed out 

before, the impact of ICT use variables might be overestimated since innovation is not 

included in the model. In the case of e-sales, it now seems to increases the probability of 

exporting in the case of Denmark, Finland, France, Italy, Sweden and UK. 

Table 11.8. Determinants of exporting intensity (PSECIS, Total economy) 

dependent variable:  

AT DK FI 

  

LU NL NO SE 

 

UK export intensity FR IE SI 

log labour productivity    +  +  +  +  

log employment  + + + +     +  

HKITpct  + +    + + +  + 

HKNITpct  + + +     +   

HKpct          +  

log wages            

Age    +     + + + 

product innovation + +  +    +  +  

process innovation    +       + 

firm has website            

firm sells through website or EDI +        +   

broadband %     +      + 

foreign ownership   + + +  + + + + + 

Intercept  +          
Source: ESSLimit Cross Country Dataset 

Turning next to the results of the OLS estimates, in Table 11.8 we report on results of the 

model of export intensity (using the PSECIS sample). Results show that in most countries 

there is a positive and significant relationship between human capital and also foreign 

ownership and export intensity. Focusing on ICT use variables, the results are mixed: in 

Austria and Sweden firms with e-sales have higher export intensity whereas in Finland and 

Netherlands they have lower export intensity; broadband connectivity is statistically 

                                                 
12

 Export spillover variable is proxied by a ratio of exporting firms to total number of firms in a specific (2-
digit NACE) industry. 
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significant and negative in Austria and Norway, but positive in Ireland. When interpreting 

these results, one needs to keep in mind that PSECIS sample is biased towards larger firms 

and it is possible that these firms focus more on B2B market where other laws apply (we can 

assume that online presence and e-sales are not that relevant for their export intensity). 

Looking at the results for PSEC sample the picture is somewhat different: online presence is 

statistically significant in France (positive) and Norway (negative), e-sales in Finland, 

Norway and United Kingdom (negative) and Luxembourg, Sweden (positive), and broadband 

connectivity in Ireland, Luxembourg, Sweden and UK (positive) and Austria (negative).  

Finally, the results of the model examining growth in export intensity indicate that in France 

and Luxembourg the firms with higher broadband connectivity have higher export growth 

whereas in Austria they have lower export growth. 
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IT support, outsourcing and training (Lead: Aarno Airaksinen, Statistics 
Finland, and Mika Maliranta and Petri Rouvinen, ETLA) 
 

Policy theme: Measuring Impact 

Analytical method: exploratory, micro 

Objectives 

In the previous round of the ICT Impacts project, one of the country specific analyses 

concerned the role of the outsourced IT and its effects on firms’ performance in Finland. In 

this round, the goal of the analytical theme is to extend the study in the following dimensions:  

 Most importantly, the role of internal support provided by IT specialists, is now also 

considered vis-à-vis external support, 

 Also, the role of immediate IT supporters is considered (roughly the day-to-day support of 

workers in IT related activities) versus IT developers (roughly the longer term support 

concerning the operation and maintenance of IT systems and infrastructure) by use of 

information on occupational structures of the firms, 

 Moreover, firm-level regressions have been added to the common code to provide cross-

country evidence on this phenomenon, using a cross-section of data for 2006, 

 Finally, the Finnish data for years 2004 and 2010 now allow to pool data over time, giving 

the opportunity to control for possible bias due to unobserved firm heterogeneity, 

The analyses make use of the linked micro-level EC and PS data. For the cross-country 

comparison, the reference year 2006 is used because data concerning internal and external IT 

specialists, and IT education, are available only in this year (see report on metadata in 

Workstream (b) for more detail). For Finland, the IT and e-commerce survey is used in 

combination with linked employer-employee data. 

Introduction 

IT outsourcing can be defined as a process to contract-out or to sell the organization’s IT 

assets, staff or activities to a service provider. Outsourcing of businesses’ information 

technology (IT) related tasks is a large economic phenomenon and yet its economic 

consequences remain ill-understood. 

Although the outsourcing of IT is a major organisational change, there are various motives for 

it. Perhaps the most obvious one is the scale and scope economies and efficiencies an external 

provider can offer, which in a competitive market should lead to lower quality-adjusted cost 

of IT services. IT outsourcing may also lower capital cost and offer flexibility. Due to their 

reputation, size and often global scope, IT outsourcing partners may have an advantage in 

recruiting top IT talent. Further, IT outsourcing may also offer various strategic advantages, 

such as reduced time-to-market or facilitation of mergers and acquisitions. 

Various surveys and empirical literature suggest that the primary reasons for outsourcing are 

to lower cost, to gain flexibility, to optimize financial structures, to seek outside IT expertise, 

to gain strategic advantage (to focus on core competences, to facilitate mergers and 

acquisitions, to reduce time-to-market, to circumvent problems in attracting IT talent), and to 

respond to political pressures (dissatisfaction with internal IT, pressure from vendors, desire 

to imitate competitors et cetera.). The risks identified in the literature include the loss of 

absorptive capacity or control, declining innovativeness, deteriorating performance, 
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increasing transaction or hidden costs, leaking out of business secrets, as well as immediate 

and/or subsequent de-motivation of the employees. 

Results 

For the case of Finland, the study uses an augmented production function approach to 

estimate the effect of internal and external IT specialists on productivity. The specification 

estimates a direct effect on firm productivity of both types of IT specialists, and indirectly via 

the productivity effect of computer use in the firm supported either by internal or external IT 

specialists.  

Table 11.9. Effect of internal and external IT specialists on productivity  
Pooled OLS 

LHS: ln(value added / labour) (1)   (2)   (3)   (4)   (5)   

ICT: External specialists 0.140 **                 

ICT: Users 0.184 ***                 

ICT: Users with internal specialists     0.086 +             

ICT: Users with external specialists     0.291 ***             

ICT: Production users         0.193 ***         

ICT: Internal supporters         0.297 ** 0.301 ** -0.152   

ICT: Internal developers         0.536 *** 0.504 *** 0.309 ** 

ICT: Product. users with int. special.             0.085 + 0.113 ** 

ICT: Product. users with ext. special.           0.285 *** 0.260 *** 

ICT: Internal × External specialists                 0.943 *** 

Ed: Associate or eq. Degree 1.086 *** 1.086 *** 1.044 *** 1.039 *** 1.022 *** 

Ed: Bachelor or eq. Degree 0.65 *** 0.636 *** 0.575 *** 0.595 *** 0.547 *** 

Ed: Master or eq. Degree 1.215 *** 1.237 *** 1.11 *** 1.201 *** 1.129 *** 

Ed: PhD or eq. Degree 0.527 ** 0.509 * 0.548 ** 0.496 * 0.556 ** 

Age: Youngest, 16-24 yrs -0.046  -0.064  -0.068  -0.055  -0.027  

Age: Younger, 25-34 yrs 0.246  0.25  0.223  0.225  0.255  

Age: Older, 45-54 yrs 0.036  0.047  -0.004  0.035  0.097  

Age: Oldest, 55-70 yrs -0.07  -0.085  -0.045  -0.036  0.032  

Gender: Women -0.506 *** -0.5 *** -0.49 *** -0.493 *** -0.495 *** 

CD: ln(capital/labour) 0.107 *** 0.107 *** 0.108 *** 0.106 *** 0.104 *** 

CD: ln(labour) 0.011  0.011  0.006  0.009  0.008  

Obs. 2854  2854  2854  2854  2854  

R-squared 0.68   0.68   0.69   0.69   0.69   

Table notes: Robust (heteroskedasticity-consistent) weighted OLS. ***, **, *, + indicate significance at 1%, 5%, 
10%, 15% level. Also included: a constant term, industry controls (17), a control for the reference year (2010). 
Source: Calculations on Finnish microdata. 

Table 11.9 reports the main results. Columns 1–2 suggest that using a computer at work 

makes a worker about 20 per cent more productive. The employees of the firms that use 

external IT specialists are more productive, which can be read from column 1. An alternative 

specification considering complementarity between computer use and IT support provided by 

external specialists (Column 2) indicates that computer use supported by external specialists 

is more productive than that supported by internal IT specialists. The difference is about 20 

per cent (=29.1 - 8.6 per cent). Columns 3–5 suggest that internal IT specialists, especially IT 
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developers, have a considerable positive direct effect on firm productivity. The role of IT 

support by external specialists remains roughly the same as in Columns 1–2, where the role of 

internal specialists was not accounted for, and which coincides with the previous round of 

Finnish analysis. Finally, Column 5 gives indication of complementarity between internal and 

external IT specialists. Results controlling for unobserved heterogeneity (that is, fixed effects) 

show roughly the same pattern, although the coefficient estimates are not statistically 

significant at the conventional confidence levels. 

Chart17.5. Distribution of observation by combination of types of support and 
average productivity by combination 

Deviations from overall average 

 
Source: ESSLimit Cross Country Dataset 

Chart 17.5 uses the results from the firm-level regressions based on the ITOUT variable 

(firms classified by their combination of internal IT specialists, external IT specialists, and IT 

education). The specification for labour productivity (LPV) based on value added was used, 

controlling for human capital (not available for all countries). 

Based on ITOUT the results are reclassified into two categories, in accordance with the 

Finnish study, namely support by ‘internal’ specialists and ‘external’ IT specialists. This 

gives four different combinations: {none, only internal, only external, both}. The left panel in 

Chart 17.5 shows the distribution of the number of observations over these combinations. 

There is a tendency towards IT support by internal specialists, especially in Finland and 

Slovenia, although UK firms tend to have both types of support, and there are also countries 

where firms have neither, especially in France. The right panel shows the average (labour) 

productivity by combination, in deviation from the overall averages. Clearly, firms with no IT 
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support by specialists tend to have lower productivity in all countries. The evidence on 

support by internal and external specialists is suggestive at best and somewhat mixed. But it is 

striking that firms combining both types of IT support tend to have higher productivity. This 

could also reflect complementarity between the internal and external IT specialists. This is 

especially the case in France, but not for instance in Slovenia, and the evidence in Finland is 

also quite weak. 
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ICT and resilience (Lead: Eric Bartelsman, Vrije Universiteit) 
 

Policy theme: Macro Resilience 

Analytical method: DMD, Exploratory 

Objectives 

The aim of this exploratory work is to build a framework for analysing the role of ICT in 

changing patterns of firm and industry response to the macro environment and vice versa.  

Introduction 

The technical nature of ICTs has generated the belief that increased adoption and diffusion of 

these technologies would change the way in which firms interact with customers and suppliers 

in a market. Further, the communications networks would allow information concerning the 

development of demand, pricing, and market expectations to spread faster and in a more 

targeted manner. These consideration open up the possibility that the cyclical nature of the 

economy and the response of output and input markets to shocks may be changing, requiring 

different types of policy. 

The questions to be addressed in the future research, through analysis of the distributed 

microdata, are broad and important for macro (fiscal and monetary) and structural policy. For 

example: What is firm-level reaction to downturn?, What happened to industry dynamics?, 

How does response to the global crisis depend on firm/industry ICT use?, How does ICT 

investment depend on and react to shocks?, Does firm-level response to stimulus policy 

depend on ICT?, Does allocation of resources across firms worsen in periods of tight credit? 

In our present work, we provide some preliminary explorations using data through 2009, thus 

containing the first full year of the downturn. The findings so far, do not show clear signs that 

adoption of ICT was slowing. There does not seem to be an asymmetric response to the 

downturn between ICT intensive and non-intensive firms. Going forward, some of the results 

point to the importance of tracking the cyclical response over time. Further, it is seen that 

firms that use ICT intensively seem to exhibit larger swings in productivity and output 

growth. Further, in industries that are ICT intensive, the cross-sectional distribution of 

productivity is higher. 

Theory  

We will present a selection of charts and tables to illustrate the story of ICT and resilience. 

But in order to make further progress, theoretical models of heterogeneous firms need to be 

consulted. Using the information from the micro-aggregated datasets, the models can be 

calibrated and used for policy assessment. The response of firms to shocks depends in an 

important way on adjustments costs for factor inputs. Both labour and capital markets are 

characterized by frictions, such as search costs for labour, and credit constraints and 

irreversibility for capital investment. Output markets also take time to adjust, both because 

parties to the transactions face asymmetric information and because markets adjust discretely 

to changes in structure, for example through firm entry and exit. 

The role of ICT in such models is complicated. To start, the conditions that firms face play an 

important role in their decisions about the adoption of ICT. For example, if firms are in a 

volatile market, with large shocks to demand, they may use ICT to lower adjustment costs in 

the various dimensions mentioned above. This would generate a positive correlation between 

ICT and volatility in the data. However, a positive correlation between ICT and volatility of 
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output or productivity could also be evidence that adopting ICT is risky. In other words, it 

may be that market rewards for trying new ways of delivering goods and services or for 

designing new versions of products may be very high if successful, but that the innovations 

may fail to attract the necessary customers. 

The link between firm-level volatility and ICT is exploited in Bartelsman et al. (2010) to 

calibrate a two-sector labour search model. In this model a link is made to structural policies 

that hamper exit by firms, for example employment protection or a lengthy bankruptcy 

process.
13

 In their work, they show how these policies can lower the adoption rates of ICT and 

reduce the share of resources allocated to high growth sectors. Their model provides a clear 

view on how experimentation may increase the dispersion of productivity across firms while 

selection will reduce dispersion. Again, while the findings below show that dispersion 

correlates positively with ICT, this is not enough to disentangle cause and effect.  

Results 

Using the micro-aggregated panel dataset, we ran regressions of some of the indicators on 

interacted country and time fixed effects as well as on industry fixed effects. This results in a 

series of estimated annual coefficients for each country that can be used to track what the 

average behaviour of the variable is over time. In this way, we checked whether a selection of 

the ICT use variables shows a declining pattern in 2008 and 2009. No discernible slowing of 

adoption was visible at the beginning of the economic crisis. By contrast, and consistent with 

macroeconomic outcomes, the country-time coefficients on employment growth turned 

negative after 2007, except in Germany and France. 

Using data on job creation and destruction, Table 11.10 shows data on average excess job 

reallocation for 2003-2007, for manufacturing excluding ICT for 15 countries. Excess job 

reallocation is defined as the sum of job creation and job destruction rates minus the net 

employment change. In general, excess job reallocation, defined as the sum of creation and 

destruction rates minus net employment growth, is higher in services than in manufacturing. 

Overall, we see that the job creation rate has declined in 2009 compared to the earlier average 

in most sectors and countries, except in Germany. The next columns show job destruction 

rates, with averages for 2003-2007 and annual rates for 2008 and 2009. The job destruction 

rates also seem to have gone up in 2009 in all countries, except in Germany. 

The reallocation of employment that takes place continuously reflects changes in employers’ 

needs from changes in productivity and market conditions, both for incumbents, but also 

through the process of firm entry and exit. An interesting indicator of this process of 

reallocation is the covariance of firm size and employment, sometimes referred to as the 

Olley-Pakes gap (see Olley and Pakes, 1996, or Bartelsman et al. 2013).
14

 Another indicator 

of allocation, according to Hsieh and Klenow (2009) is given by the standard deviation of the 

cross-sectional distribution of productivity across firms.
15

 

 

                                                 
13

 Bartelsman, Eric, Pieter Gautier, and Joris De Wind (2010). Employment Protection, Technology Choice, and 

Worker Allocation. Institute for the Study of Labor (IZA), 
14

Olley, G. Steven, and Ariel Pakes. (1996) “The Dynamics of Productivity in the Telecommunications 

Equipment Industry.” Econometrica 64.6: 1263–1297. Print; Bartelsman, Eric J., John C. Haltiwanger, and 

Stefano Scarpetta (2013). “Cross-Country Differences in Productivity: The Role of Allocation and Selection.” 

American Economic Review 103.1: 1–32. Web. 3 Mars. 2010. 
15

 Hsieh, Chang-Tai, and Peter J. Klenow (2009). “Misallocation and Manufacturing TFP in China and 

India.” Quarterly Journal of Economics 124.4: 1403–1448. Web. 26 April 2010. 
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Table 11.10 Excess job reallocation, creation and destruction 

  Excess JR Job Creation Job Destruction 

Industry Country 2003-07 2003-07 2008 2009 2003-07 2008 2009 

Manufacturing  AT 11.6 6.9 7.5 . 5.8 6.2 . 

excluding ICT DE 12.6 6.3 6.1 6.7 8.0 6.9 5.1 

 DK 9.6 6.5 6.8 2.0 5.9 7.4 24.9 

 FI 16.0 8.6 7.9 4.9 9.0 8.7 16.5 

 FR 8.8 4.4 5.4 6.0 6.3 8.4 7.4 

 IE 28.8 19.0 6.4 8.7 23.5 11.5 15.9 

 IT 16.9 8.8 8.7 4.8 9.1 9.3 12.4 

 LU 0.6 1.4 1.6 0.1 0.5 0.9 2.4 

 NL 10.4 6.1 9.3 7.6 8.4 2.8 . 

 NO 11.8 6.1 5.9 3.6 7.9 5.9 12.4 

 PL 20.6 12.6 11.3 10.0 10.3 10.9 16.5 

 RO 23.1 11.5 9.8 6.9 15.1 15.8 25.1 

 SE 12.5 7.6 6.1 4.0 6.6 6.1 15.2 

 SI 11.1 6.3 4.9 3.1 6.3 8.7 17.7 

 UK 16.9 8.4 10.4 7.6 13.3 11.3 16.6 

Services AT 12.7 9.9 12.1 . 6.3 8.0 . 

excluding ICT DE 19.9 10.5 11.4 11.5 10.5 7.6 7.3 

 DK 15.7 12.4 9.5 9.4 7.9 6.6 14.2 

 FI 17.3 11.3 12.1 10.8 8.9 10.1 12.5 

 FR 14.8 8.9 9.1 9.8 7.7 8.6 7.3 

 IE 34.0 29.3 19.6 9.5 27.7 27.7 22.0 

 IT 19.3 12.5 12.5 7.9 9.6 9.9 12.8 

 LU 7.2 7.2 8.8 7.1 3.6 3.2 4.2 

 NL 20.8 13.5 14.0 20.6 11.6 4.5 . 

 NO 16.3 14.2 15.1 12.1 8.2 5.9 14.5 

 PL 18.0 13.3 16.7 16.6 9.0 7.8 8.3 

 RO 25.5 19.0 17.8 12.1 12.8 11.6 17.1 

 SE 18.4 13.7 14.1 12.2 9.2 8.4 11.7 

 SI 12.8 9.8 10.3 7.8 6.4 6.5 9.7 

 UK 24.8 14.3 15.3 11.5 13.2 16.5 11.1 

ICT AT 6.9 3.9 4.1 . 5.7 2.9 . 

 DE 14.2 7.3 8.4 8.9 8.2 9.3 8.1 

 DK 12.0 9.9 9.6 2.3 6.8 6.5 14.1 

 FI 15.3 7.6 5.5 2.7 10.9 6.1 9.0 

 FR 8.3 4.3 4.6 5.2 6.3 7.2 7.2 

 IE 19.1 15.4 11.4 6.0 15.4 23.3 16.1 

 IT 15.9 8.3 6.1 3.7 8.8 6.9 8.0 

 LU 3.1 4.2 1.9 2.3 1.6 2.2 1.3 

 NL 11.4 6.3 5.5 6.2 9.1 10.3 . 

 NO 8.5 6.9 4.8 4.5 9.0 2.8 15.9 

 PL 11.8 8.1 7.3 5.4 6.7 6.5 10.8 

 RO 11.4 12.7 10.0 6.0 5.7 8.5 15.5 

 SE 24.4 26.2 6.2 7.1 14.7 5.8 8.2 

 SI 9.7 5.5 5.1 2.2 5.0 5.7 10.8 

 UK 14.5 7.3 7.8 5.9 13.2 9.1 9.1 
Source: ESSLimit Cross Country Dataset 

Table 11.11 shows averages of allocation indicators over the 2001-2009 period for the 

countries and three sectors of the economy. The first column, labelled 'OP-gap' is the 

covariance between (log) output per worker and firm size. The second column is the standard 

deviation of the distribution of (log) output per worker – labelled Std(LP) -, with the next 

column - labelled Std(TFP) - the standard deviation of the distribution of TFP. In general, 

these indicators tend not to move much over the time period studied in this project. Overall, 
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we see Finland, Norway and Sweden with high measures of the productivity-size covariance, 

and the new EU countries with low levels of this indicator. This is in accordance with the 

theoretical story in Bartelsman et al. (2013) who related the indicator to policy induced 

distortions to profits. Oddly enough, the measure is very low for Denmark; we have not yet 

found a statistical or economic explanation for this result. 

The next three columns are other potentially interesting indicators depicting changes across 

firms in industries. The measure labelled ‘churn’ is the sum of the absolute value of market 

share changes of firms in an industry. The next column has an indicator that shows the 

percentage of job destruction that takes place through firm exit. If a country has high firing 

costs, firms may hold on to workers and stay in the market until their productivity fails below 

a very low threshold. If the JD Exit indicator is high, it might be a sign that poorly performing 

firms stay in the market too long or that firms are not able to adjust their labour force without 

exiting. Finally, the column labelled 'SZ En/Co', is the relative size of entrants compared to 

continuing firms. 

All the measures in Table 11.11 are static, while it would be interesting to get measures about 

whether allocation is going in the ‘right’ direction. Essentially, aggregate productivity in an 

economy will be higher when more productive firms are larger, and the economy will be 

improving if more productive firms are growing. If there are impediments to reallocation, this 

pattern may not occur. Charts 17.6 through 17.18 show, for the manufacturing (excluding 

ICT) sector, the service (excluding ICT) sector and the ICT producing sector for 15 countries, 

the productivity differences across quartiles of the productivity distribution, market shares by 

productivity quartile, but also growth rates of firms by quartile of productivity. A positive 

correlation between productivity and firm size, as captured by the OP gap, would be a sign 

that resources are not seriously misallocated. A positive correlation between productivity and 

firm size growth is a sign that allocation is moving in a direction to boost aggregate 

productivity.  
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Table 11.11. Moments related to (mis)allocation (averages 2003-09) 

Industry Country OP-gap Std(LP) Std(TFP) Churn JD Exit Sz En/Co 

Manufacturing  AT 0.65 0.91 0.19 0.13 54 30 

excluding ICT DE 0.42 0.85 0.19 0.10 42 66 

 DK 0.08 0.72 0.24 0.17 24 30 

 FI 0.42 0.70 0.40 0.13 41 50 

 FR 0.21 0.76 0.23 0.13 27 33 

 IE -0.12 0.82 . 0.23 40 48 

 IT 0.42 1.00 0.38 0.16 33 33 

 LU 0.41 0.89 . 0.12 24 8 

 NL 0.38 0.83 0.21 0.13 46 75 

 NO 0.58 0.97 0.38 0.18 30 30 

 PL -0.12 0.88 . 0.17 47 37 

 RO 0.39 1.18 . 0.17 18 21 

 SE 0.49 0.85 0.38 0.18 23 34 

 SI 0.40 0.91 . 0.16 11 29 

 UK 0.32 0.84 0.43 0.13 55 37 

Services  AT 0.33 0.78 0.22 0.14 62 39 

Exclusive of ICT DE 0.05 1.03 0.26 0.19 33 43 

 DK -0.18 0.89 0.32 0.25 31 44 

 FI 0.14 0.77 0.44 0.17 39 33 

 FR -0.10 0.78 0.34 0.15 27 43 

 IE -3.67 0.63 . 0.48 51 55 

 IT 0.02 1.13 0.48 0.22 47 48 

 LU -0.16 1.07 . 0.25 13 10 

 NL 0.32 1.03 0.29 0.11 44 75 

 NO 0.29 0.94 0.43 0.19 35 36 

 PL -0.53 0.92 . 0.18 52 38 

 RO -0.01 1.41 . 0.19 30 32 

 SE 0.19 0.88 0.56 0.26 31 41 

 SI 0.06 0.99 . 0.29 19 32 

 UK 0.10 1.12 0.65 0.12 56 39 

ICT AT 0.61 0.90 0.22 0.13 23 6 

 DE 0.46 1.10 0.15 0.11 36 34 

 DK -0.15 0.83 0.35 0.22 15 25 

 FI 0.38 0.82 0.53 0.16 35 11 

 FR 0.34 0.99 0.46 0.12 24 27 

 IE -0.48 0.46 . 0.13 42 41 

 IT 0.30 1.22 0.57 0.16 40 22 

 LU 0.02 1.05 . 0.21 6 7 

 NL 0.63 1.04 0.33 0.18 37 93 

 NO 0.57 1.01 0.47 0.15 27 11 

 PL -0.30 0.99 . 0.16 35 22 

 RO 0.18 1.28 . 0.18 14 11 

 SE 0.32 1.03 0.58 0.27 21 106 

 SI 0.12 1.04 . 0.15 8 11 

 UK 0.23 1.10 0.60 0.13 50 17 

Source: ESSLimit Cross Country Dataset 

In Chart 17.6 we see the information for each country, averaged across industries of the 

manufacturing sector (excl ICT) and averaged for the period 2003-2009. The first column 
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shows the average labour productivity (value added per worker) of firms in the highest 

quartile of the productivity distribution relative to the average productivity. In Sweden, the 

best firms are nearly twice as productive as the average firm, while firms in the lowest 

quartile are only about a quarter as productive as the average firm. The next column shows the 

distribution of employment across productivity quartiles. In Sweden half of the employment 

in the sector is in the top quartile of firms. Clearly, the OP-gap measure shown above is 

related to the width of the distribution of productivity and the covariance with the 

employment distribution. Finally, the last column shows employment growth of firms by 

lagged productivity quartile. Here as well, a monotonic relationship with productivity by 

quartile is good for productivity growth. Next we turn to the rows for Italy and the United 

Kingdom. There, we see high employment shares in low productivity firms, and in Italy we 

see that the employment growth is not monotonic over quartiles. 

In the services sector, far fewer countries show the desirable monotonic relationship between 

productivity and size, and even fewer have employment growth going in the proper direction. 

Interestingly enough, the few where the allocation seems good, are also the countries with 

high ICT adoption rates. Again, the causality could possibly go both ways: good allocation 

and a chance for highly productivity firms to gain market share provides a good incentive for 

ICT adoption. But, high ICT adoption could increase the dispersion in productivity, and 

generate incentives in the market and the necessary low adjustment costs to allow resources to 

flow to the more productive firms. 
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Chart17.6. Productivity and (re)allocation by quartile 

Manufacturing, exclusive of ICT, 2003-2009 

 

Source: Calculations on ESSLimit Cross country Dataset 
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Chart 17.7. Productivity and (re)allocation by quartile  

Services exclusive of ICT, 2003-09 

 

Source: Calculations on ESSLimit Cross country Dataset 
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Chart 17.8. Productivity and (re)allocation by quartile 

ICT sector, 2003-2009 

 
Source: Calculations on ESSLimit Cross country Dataset 

In Table 11.12 we present results of a regression of the standard deviation of the labour 

productivity distribution across firms in a particular country, industry and time period, on the 

percentage of broadband internet-enabled employees. Also included are country, industry, and 

time dummy variables to sweep out fixed effects. Both in levels and first-differences, higher 

broadband intensity is associated with higher variance of productivity.  
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Table 11.12. The impact of Broadband-enabled workers on productivity 
dispersion 

 Levels First-Differences 

 0.47 (5.02) 0.28 (2.59) 
R2 0.52 0.03 
DF 1,180 1,021 
FE c,i,t c,i,t 

Specification: c,i,t =   + BBIc,i,t + FE + c,i,t  
FE: country (c), industry (i), and time (t).  

Source: Calculations based on ESSLimit Cross Country Dataset.. 

Table 11.13 provides related results. Using information from the ‘long-panels’, that is 

production statistics for periods going back through the early 1990s, we could generate the 

standard deviation of productivity and output growth for 5 year moving windows at the firm 

level. The firms in the long-panel are then linked to the e-commerce surveys in later years in 

order to label a firm as ICT intensive or non-ICT intensive. This was done using the 

experimental intensity indicator, but also by flagging a firm as ICT intensive if the share of 

broadband-enabled employees was higher than 50 percent in any year. Note, that because of 

sample selection and attrition, the linking provides a resulting sample of firms that is larger 

and more stable than all firms in the production survey. In Table 11.13, the columns labelled 

TS show the standard deviation of productivity growth and output growth for ICT intensive 

firms and non-intensive firms of the firm level time-series. In all countries other than France, 

the ICT intensive firms exhibit more volatility. The difference between ICT intensive and 

non-intensive firms appears larger for countries with high intensity levels. The columns 

labelled XC show the standard deviation of the cross-sectional distribution of productivity and 

output growth rates across firms. Here, we unfortunately did not collect the data for non-

intensive firms, but only for the linked sample (long panel with e-commerce) and for the ICT-

intensive firm sub-sample. Again, except for France, the ICT intensive firms are more 

volatile. 

Table 11.13. Standard deviation of productivity or output growth 

 
Source: Calculations based on ESSLimit Cross Country Dataset 

 
Future research, using the indicators collected in this project together with equilibrium models 

of heterogeneous firms with adjustment costs, will attempt to disentangle the causality of ICT 

adoption, dispersion and productivity. 
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Productivity regressions (Lead: Jérôme Accardo, INSEE) 
 
Policy theme: Measuring Impact 

Analytical method: exploratory, micro 

 

In the search for factors that are associated with productivity (growth), the ESSLimit project 

has implemented various firm-level regression modules, reflecting the several analytical 

themes: human capital, export, innovation, e-business, and IT-support and IT–education. The 

former two are discussed under the section concerning analytical themes. The latter three 

topics, also subject of separate analytical themes, separate regression modules in the DMD 

code were included. We will summarize the results here jointly, since the implementation 

follows a similar approach. Thus, we focus here on productivity regressions of the relation 

between productivity and: 

 

1. e-business; 

2. IT-skills; 

3. innovation. 

The approach is to enter various forms of each of these determinants simultaneously into the 

model, and to see whether they associate positively with productivity, either individually or in 

combination. We use an augmented (Cobb-Douglas) production function: 
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where y is value added (in log), b a constant term, l is labour (log), k is capital (log) and z are 

control variables. The control variables z include variables like age, wage, ICT intensity, 

export status, and year/ industry/size class dummies. These variables aim to control for other 

factors that affect productivity, as well as to capture possible firm heterogeneity. The j
tiI ,  are 

dummy variables for combinations of boolean variables: 

 

1. in case of e-business: (ERP, CRM, SCM); 

2. in case of IT-skills: (internal support, external support, education); 

3. in case of innovation: (product, process, organizational). 

 

There are various specifications used for these regressions, using gross output or value added 

productivity (lpq and lpv), multifactor- or total factor productivity (mfp and tfp), and with and 

without capital stock measure. Moreover, specifications in levels and in growth rates are 

considered. Some countries do not have a capital stock measure. In this summary, we focus 

on the specification using tfp as the dependent variable. These regressions could be carried 

out for 10 countries (Austria (AT) - Germany (DE) - Denmark (DK) - Finland (FI) - France 

(FR) - Italy (IT) - The Netherlands (NL) - Norway (NO) - Sweden (SE) - United Kingdom 

(UK)). 

The idea is that, based on the dummy variables j
tiI , , firms can be classified into different 

profiles regarding the firms’ policy about innovation, e-business, and IT-support. This allows 
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us to investigate the association of any of the underlying choices with productivity, as well as 

whether these choices are complementary or not. 

The productivity regressions are estimated by Ordinary Least Squares (OLS). Although it is 

tempting to interpret the coefficients in this regression as ‘impacts’ on productivity, we prefer 

to view these regressions as ‘advanced summary statistics’. The coefficients on the dummies 

reflect average productivity within this group of firms, conditional on other variables and 

fixed effects (in deviation from the reference group). See the full paper on the country 

regressions (Accardo, 2012) for a careful econometric interpretation of these results. Our 

approach gives useful information about the direction of correlation between productivity and 

of its various presumed determinants. Determining causality, however, would require a more 

rigorous econometric approach, which is more suitable for investigation on a smaller scale 

with fewer countries. The pertinent chapters concerning the analytical themes go more into 

detail about this. 

 

Does e-business make a difference? 
The regression is run with the e-business variables (ERP (ITERP), SCM (SISC) and CRM). 

More precisely, considering the cross product of the last three variables, we design a new 

variable (BUSORG, for BUSiness ORGanization), which provides a more exact description of 

the firm equipment: 

 

BUSORG = 1 ITERP, CRM and SISC 
BUSORG = 2 ITERP and CRM 
BUSORG = 3 ITERP and SISC  
BUSORG = 4 ITERP only 
BUSORG = 5 SISC and CRM 
BUSORG = 6 CRM only 
BUSORG = 7 SISC only 
BUSORG = 8 None of these three equipments 
 
Dummy variables (BUSORG = i), i = 1,…,7  are included in the regression equation, along 

with the control variables. We take the “No equipment” (BUSORG=8) situation as the 

reference point. 
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Chart 17.9. Elasticities of value added to ERP, CRM, and SCM. 

 
Source: Calculations based on ESSLimit Cross Country Dataset 

Chart 17.9 reports only the estimates significant at the 10 per cent level. This threshold is kept 

throughout this entire analysis. The results show that SISC, ITERP or CRM can have a 

positive effect, in particular when used in combination: in UK, firms in this case are 8 

percentage points more productive than the others, though in Italy, Sweden or France, the 

impact is lower. In the other countries, firms do not seem to draw statistically significant 

advantage from using the full combination. Still, the evidence of any noteworthy impact of 

these software programmes remains mixed: five combinations, out of seven, are largely 

ineffective (significant in only one or two countries of the ten countries considered). In 

particular only ERP does not make the firms significantly more efficient (except in Italy). The 

negative coefficients in the Netherlands are surprising, which could be associated with 

disruptions to production due to the adoption of new technologies, or for example a reverse 

causality where low-productivity firms adopt e-business systems. These findings also contrast 

with those in the thematic study on e-business systems, where we find more positive effects 

for the Netherlands using a more advanced methodology. 

Should firms outsource their IT services or develop in-house IT skills? 

A new variable (ITOUT for IT OUTsourcing) is built from the cross products of the three 

original variables (ITSP, ITSPT, XFSP) from Eurostat harmonized questionnaire to define 

precisely the firm policy regarding IT skills: hiring IT specialists and/or developing the IT 

skills in its own workforce and/or buying outside on the market the required IT services: 

 

ITOUT = 1 The firm has IT specialists, trains its workforce and buys IT services on the market 
ITOUT = 2 The firm has IT spec., trains its workforce, does not buy IT services on the market 
ITOUT = 3 The firm has IT spec., does not train its workforce,  buys IT services on the market  
ITOUT = 4 The firm has only IT specialists  
ITOUT = 5 The firm has no IT spec. but train its workforce and buys IT services on the market 
ITOUT = 6 The firm only trains its own workforce 
ITOUT = 7 The firm only buys IT services on the market  
ITOUT = 8 The firm does not have an IT skills policy 
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The variables ITOUTi , i=1,…,7, are introduced in the regression equation, together with the 

controls, the firms without IT skills policy being taken as reference.  

Results show again some contrasts between countries (Chart 17.10): mixing all three IT skills 

options increases productivity in Italy, France and the Netherlands by about 6 to 9 points, but 

is not significant elsewhere. Having IT specialists only is associated with a high (23 

percentage points) productivity premium in Denmark, not significant in most countries and 

even negative (-9 percentage points) in Sweden. Again, some negative estimates are obtained, 

in this case for Sweden and Finland, indicating lower productivity for the combinations 

compared to the reference group. Finally, doing only outsourcing is also beneficial in some 

countries (Austria, Finland, Italy), but again negative for Sweden and insignificant elsewhere. 

On the whole, the direction of the correlation of IT skills management in the firm with 

productivity does not appear obvious. 

Chart 17.10 Elasticities of value added to internal IT specialists, IT training, and IT 
outsourcing 

 
Source: Calculations based on ESSLimit Cross Country Dataset 

How are innovation and productivity related? 

From the three types of innovation (product, process, organizational) and their combinations, 

we derive a single variable (INNOV, for INNOVation) describing where the firms stand: 

 
INNOV = 1 Product, process and organizational innovation 
INNOV = 2 Product and process innovation 
INNOV = 3 Product and organizational innovation 
INNOV = 4 Product innovation only 
INNOV = 5 Process and organizational innovation 
INNOV = 6 Process innovation only 
INNOV = 7 Organizational innovation only 
INNOV = 8 No innovation 
 
At first sight the general picture (Chart 17.11) may appear quite comparable to the estimated 

effects of management software or IT sourcing policy (though the estimates are now more 
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often statistically significant). There is again a mixture of positive and negative results. 

Innovation can, indeed, be disruptive, and generate changes that may hamper the normal 

functioning of the firm, at least for some time. And, again, less productive firms could be 

forced to innovate. In particular, organizational innovation by itself or in combination with 

process innovation, is associated with lower productivity. Indeed such changes may be 

disruptive, and bad-performance firms may be likely to introduce such improvements out of 

necessity. Product and process innovation, alone or in combination, seem to be positively 

associated to productivity, although there is some country heterogeneity and insignificance 

here as well. 

Graph 17.11. Elasticities of value added to product, process and organizational 
innovation. 

 
Note: German innovation data is not available in this project so Germany is therefore not part of this analysis. 
Source: Calculations based on ESSLimit Cross Country Dataset 

Tentative conclusions and questions 

The most striking observation from these cross-country regression analyses is that the 

estimates on the different combinations of e-business, innovation and IT-skills often display a 

high dispersion across the 10 countries (9 in the case of innovation). This observation in turn 

raises (at least) two important questions: 

- In the literature on ICT and productivity, most studies estimate elasticities based on data 

from a single country. The range of the estimates is wide, a fact that has been already 

noted in the literature but which is usually attributed to differences in post data collection, 

statistical treatments or in models. In our project, these sources of potential heterogeneity 

have been largely reduced. Thus, country heterogeneity seems to be a real phenomenon. 

What are the causes, then, of the variations of coefficients across countries? 

- Why do we obtain significantly negative estimates? Are they the consequences of errors in 

the original data or in the statistical treatment? Or do they reflect genuine difficulties of 

ICT integration in the production process of the firm (as in the organization innovation 

case)? 
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Dissemination towards the ESS     Workstream (e) 
Eva Hagsten (SCB) and Andrea de Panizza (ISTAT) 

Objectives 
The objective of Workstream (e) is to report effectively and in a timely fashion towards the 

European Statistical System on the methodology, progress and results of the project. Initially, 

the ONS was responsible for this workstream, but after the amendments to the Grant 

Agreement the responsibility was delegated to SCB, partly in collaboration with ISTAT. 

Achievements  

Website, mailbox and ftp-server 

A project website (www.esslimit.eu) has been set up with the purpose of providing an open 

area for public project documents, and a secure, password controlled area for non-public 

material, as specified in the Grant Agreement. The website is principally maintained through 

collaboration among ISTAT, SCB and the ONS. During the course of the project the website 

has been through several changes to improve accessibility. In addition, the secure ftp server, 

Workstream (f) is used for transfers of large data files within the project. 

The project also has a mailbox, to which interested parties can send their inquiries 

(esslimit@scb.se). Moreover, certain project documents are available through the Eurostat 

maintained ESSnet-portal website (www.ESSnet-portal.eu). 

As a complement to the website, the project lead circulates an e-mail on a regular basis to all 

project members, advising them of relevant material which has been added to the website or 

other important issues concerning the project.   

Training 

The project website contains an area for frequently asked questions which has been helpful in 

sharing knowledge and expertise within the project group (rather than channelling large 

numbers of questions to a small number of project members, as happened during the 

Feasibility Study). An informal mentoring arrangement has also been developed, under which 

each of the new project countries can get help from a more experienced project member. 

Collaboration with other projects and presentations to international fora including the ESS 

The project, its methodology and expected results were presented and discussed at the 

Eurostat Business Statistics Directors Group MEETS Seminar in Luxembourg in December 

2010. In October 2011 the project leader presented the layout of the project, and in March 

2012 some preliminary results could be added to the presentation for the Eurostat Working 

Group of Information Society Statistics, in Luxembourg. A more concise presentation of the 

project achievements was presented to the autumn meeting of this group. 

There has been a certain but limited degree of interactions between this project and other 

ESSnets. The leader of Workstream (c) attended the second workshop of the ESSnet on Data 

Warehousing in Luxembourg (September 2011), and there was a presentation from the co-

ordinator of the ESSnet on Micro Data Linking at the kick-off meeting in Rome in December 

2010. The project co-ordinator also attended and gave a presentation at the second Eurostat 

ESSnet workshop in Cologne (October 2011). A project representative attended the ESSnet 

on Data Warehousing in Cardiff (May 2012). 

Individual experts from the analytical group took part (and presented) in the meetings of the 

7th FP (& INFSO) “ICTnet” project led by the OECD held in Parma (The Diffusion of ICT 

http://www.esslimit.eu/
mailto:esslimist@scb.se
http://www.essnet-portal.eu/
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and its Impact on Productivity and Growth – December 2010), London (ICT Intangibles and 

Innovation – April 2011) and Mannheim (ICT-enabled Innovation, Productivity and Growth – 

October 2011). At the last workshop of the ICTnet, held in London (ICT R&D and 

Intangibles and ICT Diffusion to the Economy - April 2012) the project leader was invited to 

give an update of the present status of the work. The final conference of the ICTnet also 

provided an opportunity to spread information about the project since one of the academic 

advisors was among the panellists.  

Furthermore, the project was presented to the OECD metrics workshop held in Washington 

(October 2012) and to the 2011 OECD Working Party on Indicators for the Information 

Society (WPIIS). Collaboration with the OECD encompasses the participation of Vincenzo 

Spiezia from the DSTI to relevant ESSLimit meetings, including the November 2011 project 

meeting hosted by the OECD in Paris, and the opportunity of building on the results of their 

now completed “ICT Enabled Innovation” project. At the October 2012 OECD Productivity 

workshop, project results were highlighted by Academic Advisor.  

In October 2011, The ESSLimit analytical steering group was invited to present the project to 

researchers from the Institute for Prospective Technological Studies (IPTS) of the EC Joint 

Research Centre, in a common workshop held in Seville. Direct contact with IPTS researchers 

was developed during this meeting and the IPTS has since attended most project or steering 

group meetings of the project. The collaboration has also led to a primary co-authored 

analytical paper on Human capital and ICT, by the project leader and an IPTS researcher. The 

collaboration has also resulted in the IPTS agreeing to act as test pilot for gaining access to 

the cross-country dataset for research purposes. 

At the CAED conference in Nurnberg (April 2012), a full session was devoted to the project.  

This led to four different presentations, including some initial analytical results (by Eric 

Bartelsman, Eva Hagsten, Patricia Kotnik and Michael Polder). Finally, results on ICT human 

capital from present and previous round of the project were presented at the Kiel Institute for 

the World Economy workshop Innovation: From Europe to China (28-29 October 2011).  

The ESSLimit project final conference was held in Seville on 9-10 October 2012, hosted by 

the JRC-IPTS. This conference was open to ESS representatives outside the project group. 

External discussants were also invited to comment on the project results. 

Suggestions for the future 
The task of spreading information on and results from this and similar projects is very 

important, although highly time consuming, especially when this has to be undertaken parallel 

to internal work and since project members are less likely to be recruited for their 

communication skills but rather for their statistical or analytical expertise. A more strategic 

website that would suit a wider variety of ESSnets might be beneficial and lessen the burden 

of project administration.  
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Technical Infrastructure      Workstream (f) 
Eva Hagsten, SCB 

Objectives 
The objective of this workstream is to provide a secure technical infrastructure for storage and 

retrieval of work in progress and project datasets prior to the results of the project being made 

available to Eurostat and to the wider community. Statistics Sweden (SCB) is responsible for 

this workstream. 

Achievements 
A transfer platform has been set up on a secure ftp-server hosted by SCB. These kinds of 

servers are commonly used for deliveries of data to international organisations. The platform 

design itself is simple and easy to use, with one input and one output side. Yet, the underlying 

security steps taken are advanced, including several layers of encryption.  

The infrastructure was initiated directly after the project launch meeting in Rome in 

December 2010 and is running fully since early spring 2011 and will be available during the 

life time of the project, including the period until financial closure. 

The ftp-server is situated outside the World Wide Web, but can be reached from it, or by 

different ftp-clients such as Filezilla. A login is needed to access the encrypted location. 

When entering via the internet, a second login is in use as an extra precaution. By delivering 

the output files zipped, with password if so preferred, the security is kept even higher. 

All project members have clearance for upload and those who have signed the agreement on 

download for analytical purposes will be granted access to the project output in the shape of a 

cross country dataset. The administrator is the only one who can open or move the uploaded 

country files on the location. This means that once delivered, the files are frozen for everyone 

except the administrator.  

Within the frame of this workstream, and in close collaboration with Workstream (d), initial 

quality controls of the national output datasets have been performed. 

Suggestions for the future 
The security level protecting the digital networks at European statistical offices has increased 

since the days of the ICT Impacts project, in the Grant Application called the Feasibility 

Study. Initially, this led to difficulties for some of the project members when they tried to 

access the platform. However, these problems have long since been overcome. For a possible 

extension of this project and for similar assignments, this solution still appears to be a simple 

but well-functioning alternative. 
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Setting the Rules and Conditions of Dissemination of Detailed Results 
to a Wider Public (Dissemination Protocol)   Workstream (g) 
Geert Nielander, CBS and Mark Franklin, ONS 

Objectives16 

As far as is consistent with legal frameworks, the Esslimit project aims to make the detailed 

results of the data linking process available to the wider research community and to Eurostat.  

The objective of this Workstream is to establish a modus operandi for doing so.  

The main deliverable of Workstream (g) is a protocol – agreed upon by the Project Steering 

Group – for deciding on (1) what types of information can be distinguished as project 

outcomes; (2) who may have access to these outcomes; (3) under which conditions; (4) how 

the project outcomes will be made available (technical platform); and (5) when they will be 

made available. 

After agreement on the protocol has been reached, regular briefings on the implementation 

and operation of the protocol should be provided to the Project Steering Group. 

Achievements 
Achievements up to October 2011 under this Workstream were described in the Interim 

Project Report.  There was a full and thorough discussion of draft 10 of a Dissemination 

Protocol at the Project Co-ordination Group (PCG) meeting in Paris in November 2011, 

following which Geert Nielander of CBS Netherlands held one-to-one discussions with a 

number of co-partners and with Albrecht Wirthmann of Eurostat. CBS then drafted version 11 

of a Dissemination Protocol and sent this to the project leaders (UK and SE) together with 

formal notice of CBS’s cessation of involvement in this Workstream.  Responsibility for 

leading this Workstream over the remainder of the project was adopted by Mark Franklin of 

ONS. 

Discussions were held at the Oslo meeting of the PSG (February 2012) and at the Nuremberg 

PCG meeting (April 2012), resulting in a revised version 11.2 of a Dissemination Protocol 

being circulated on 25 May 2012 (Annex 4). Key features of this version are: 

 Separation of “adoption” and “implementation”. The PSG adopted the wording of version 

11.2 of the protocol on 21 May2012. Implementation is effected for each co-partner by 

entering into a formal agreement between the co-partner and SCB (in SCB’s capacity as 

custodian of the technical infrastructure under Workstream (f)) the effect of which is to 

authorise SCB to make that co-partner’s aggregated microdata sets available to accredited 

“ESSLIMIT Researchers”, whose role and responsibilities are set out in the Dissemination 

Protocol. The wording of this agreement is shown in Annex 5. ESSLIMIT Researchers are 

required to enter a separate agreement with SCB governing their terms of access to the 

combined aggregated microdata sets; the wording of which is shown in Annex 6. 

 Implementation is mandatory for each member of the PSG, but optional for other co-

partners 

 The Protocol envisages that external access to ESSLIMIT data will be provided via the 

Eurostat safe centre after the end of the ESSLIMIT project, but in any interval between 

the end of the project and the transfer of data to the Eurostat safe centre, access will be 

                                                 
16 Text from: Eurostat (2010). Grant agreement for an action with multiple beneficiaries. Agreement number 
50701.2010.001-2010.578. Luxembourg: European Commission. 
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provided on an unfunded, pro bono basis, by volunteers drawn from the set of co-partners 

who choose to implement the Protocol 

 The Protocol explicitly provides for the option of participating NSIs electing to apply 

different levels of disclosure control to their aggregated microdata sets accessible by 

external researchers, to cater for co-partners who elect not to apply disclosure control 

inside the ESSLIMIT project but who choose to do so as an additional safeguard in 

providing access to external researchers. 

Progress on implementation 

Regular briefing to the PSG on implementation has been provided by email since agreement 

on adoption in May 2012, and a presentation was made to the project conference in Seville in 

October 2012. 

At the time of writing, [9] co-partners (SE, UK, NL, IT, NO, DE, FR, IE and FI(?)) have 

agreed to implement the Protocol
17

, while the remaining [6] co-partners (DK, AT, SI, LU, PO 

and RO) have exercised their right not to participate. This means that the aggregated 

microdata sets of these co-partners currently held by SCB and available to members of the 

project Analytical Steering Group will cease to be available to anyone outside the NSI at the 

end of the project on 30 November 2012. The reasons provided for not participating include: 

 The Protocol does not provide for asking each NSI data supplier to approve each 

application from an external researcher (SI) 

 Provisions for providing access after the end of the project are uncertain (LU, SI) 

 Resource constraints mean that it is not practical to carry out full disclosure control on 

the aggregated microdata sets (DK) 

 Interpretation of national regulation prevents any form of access to enterprise data 

(AT). 

RO and PO have not provided any reasons for their non-participation. 

Meanwhile a small number of research proposals from external researchers (all from IPTS in 

Seville) have been received and reviewed by UK, SE and NL in their capacity as de facto 

members of the ESSLIMIT Editorial Board.  A feature of each of these proposals is that, 

unsurprisingly perhaps, external researchers find it difficult to frame practical research 

proposals without sight of the aggregated microdata sets. 

Other developments 
Public dataset 

Version 11.2 of the Dissemination Protocol distinguishes between Confidential Data and 

Public Data, and notes that “Subject to possible quality restrictions, Public Data are suitable 

for publication and may be made accessible to the general public.” However, the Protocol 

does not elaborate further on the subject of public data. Rather, the focus of the Protocol is on 

establishing a means of providing access to all of the aggregated microdata (or substantively 

all for those co-partners electing to apply disclosure control. 

Recently the project leader has circulated a proposal for including a small amount of highly 

aggregated project data into a prototype public dataset. While this is not primarily a matter for 

                                                 
17

 Since SE provides the technical infrastructure, its participation has been confirmed by exchange of emails 

rather than by formal agreement. 
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this Workstream, we note that the provision of a public dataset would likely be helpful in 

raising external awareness of the ESSLIMIT project and the scope and nature of the data that 

it can generate.  This in turn is likely to assist external researchers in their ability to frame 

practical research proposals. 

Next steps 
Version 11.2 of the Dissemination Protocol envisages that the aggregated microdata sets will 

transfer to Eurostat after the lifetime of the ESSLIMIT project
18

.  However, it seems likely 

that this will take some time to arrange, and in the meantime, our presumption is that the 

terms of the Protocol will continue to apply, essentially as if the ESSLIMIT project had not 

terminated. 

The arrangements and modalities over this interregnum period are untested.  Perhaps the most 

likely scenario is that current members of the ESSLIMIT consortium will become de facto 

external researchers, continuing to conduct analysis using the aggregated microdata sets 

generated by the ESSLIMIT project, at least for those [9] co-partners who have elected to 

preserve access to their data. 

Lastly, how does this Workstream inform our thinking about a subsequent phase of work?  

Although we have made progress compared with the Feasibility Study work over 2006-08, we 

have failed to achieve unanimous agreement on the terms of a Dissemination Protocol and 

there are a number of untested features of the arrangements that we have put into place.  This 

suggests that we need to continue to prioritise data access as a deliverable in any further 

rounds of work. In particular, there is a case for defining as a project deliverable some form of 

public dataset, not least as a means of building awareness among prospective external users. 

 

Attachments 
Annex 4 Dissemination Protocol 

Annex 5 Upload Confidentiality Agreement 

Annex 6 ESSLIMIT Confidentiality Agreement 

 

  

                                                 
18

This provision should not be confused with a recent proposal for Eurostat to hold all project data on a holding 

basis, to preserve continuity between the ESSLIMIT project and any subsequent phase of project work. 
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Project Management       Workstream (a)  
Mark Franklin, ONS and Eva Hagsten, SCB 

Objectives 
The objectives of Workstream (a) are to carry out efficient and effective management of the 

Action, including: 

 Organisation and coordination of the partners. 

 Effective utilisation of sub-contractors to the project, and effective management of the 

Academic Panel. 

 Organisation of project workshops, meetings, and conferences. 

 Monitoring and coordination of Workstreams (b) to (g). 

 Monitoring and coordination of contractual deliverables. 

 Identification of emerging issues and coordination and execution of remedial actions. 

 Financial management, including record-keeping, monitoring of expenditure against 

budget, preparation of financial statements and coordination of an external audit. 

 Transmission of deliverables to, and continuous contact with Eurostat. 

This Workstream has co-ordinating responsibility for all contractual deliverables set out in 

Workstreams (b) to (g) of this project. The only explicit deliverables of this Workstream are 

those concerned with financial management and the production of mid-term and final reports. 

These are provided in accordance with the terms of the Grant Agreement.   

Achievements 
A draft Intra Consortium Agreement was circulated in May 2011 and discussed at length at 

the Project Co-ordination Group meeting in Stockholm in June 2011.  After certain comments 

and suggestions had been received, a revised final version was circulated for signature after 

the April 2012 project coordination group meeting in Nurnberg.  

Sub-contracts with academic advisers were signed between ONS and (a) the Free University 

of Amsterdam (for the services of Professor Eric Bartelsman), and (b) Patricia Kotnik in early 

2011. 

Project meetings and workshops 

The project has held eight meetings, four full project coordination group meetings and four 

combined project and analytical steering group workshops. All meetings have been 

documented; notes are appended in Annex 7.  

Table 12. Place and date for meetings 

Project Coordination Group Project and Analytical Steering Groups 

ISTAT ,Rome, 15-16 December 2010, launch meeting Free University, Amsterdam, 8 March 2011 

SCB, Stockholm, 21 June 2011 CBS, The Hague, 14 September 2011 

OECD Head Quarter, Paris, 23-24 November 2011 SSB, Oslo, 14-15 February 2012 

IAB, Nurnberg, 25 April 2012 Tinbergen Institute, Amsterdam, 3-4 July 2012 

IPTS, Seville, 9-10 October 2012, final conference  

Mid-term report 
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An interim technical implementation report was submitted to Eurostat on 16 December 2011. 

This report was required under Article 1.6 of the Grant Agreement and was prepared by 

members of the Project Steering Group.  

Financial management 

Arrangements have been put in place for the collection of information on, and monitoring of 

time spent on the project relative to the project budget, and for the efficient administration and 

settlement of direct project expenses including travel and other costs arising from project 

meetings and workshops.  The financial statement of the project will be delivered in a 

separate document. 

Amendments of the Grant Agreement 

With effect beginning 1 December 2011, and by amendment of the Grant Agreement between 

Eurostat and the ONS (June 2012), the executive leadership of the project, as mentioned in the 

list of tasks above, was delegated to SCB. The financial management, responsibility for the 

audit of the project and the fulfilment of Workstream (g) on the Dissemination Protocol are 

excluded from the delegation. In connection with the amendment the project was also granted 

an extension in time, implying that the project ends on 30 November 2012. 

 


