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Abstract 

This paper describes the novelty of how the relationship between ICT usage in firms and 

exports behaviour has been analysed across countries by use of the Distributed Microdata 

Approach (DMD). The approach opens a window for research access to multiple sets of 

official firm-level data over national borders and in dimensions not earlier available. The 

process starts by an extensive metadata analysis, where microdata from different sources (in 

this case business registers, production, trade, education and ICT statistics) are harmonised to 

ensure comparability over time and across countries. An identical code is then run on each 

national dataset, linking and aggregating information and analytical results to a level where 

disclosure issues disappear. Subsequently, the aggregated data is pooled into a cross-country 

dataset. This dataset is called the Micro Moments Database and is available for research 

purposes at the Eurostat safe centre. Initial results show that there is a relationship between 

the decision to export and the ICT usage of firms. However, what kind of ICT is most 

beneficial for the firms seems to vary across countries, possibly connected to the general level 

of ICT intensity. 
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Introduction 
The demand for comparative analyses of microdata from official sources is rapidly increasing, 

nationally as well as internationally. However, the provision of such data does not follow the 

same pace. The impediments are many, classified information, national borders and survey 

designs aimed at good macro estimates rather than the mere merge of information from 

different sources. 

The Eurostat funded ESSLait project (Eurostat 2013), has not only attempted to create data in 

new dimensions by multiple linking of surveys, but also found a way to perform comparative 

analyses without first hand access to firm-level data. Further, the project has built a cross 

country micro-aggregated dataset as well as an infrastructure for access to microdata. In this 

paper the process of merging and building the datasets will be exemplified by the analysis of 

the relationship between different usages of ICT in firms and their decision to export.  

Intuition suggests that ICT could be an important facilitator by reducing costs and barriers to 

trade. Research in the field is scarce and mainly based on qualitative or small samples. 

Despite this, the results point in one direction: ICT is important for the international activities 

of firms. Mathews and Bianchi (2010) and Bennett (1997) find that ICT drives export 

performance while Morgan-Thomas (2009) distinguishes between different types of online 

capabilities. To capture the ICT usages possibly related to the exporting behaviour of firms, 

the following variables will be studied: 

i) Having a website (WEB) 

ii) Proportion of broadband internet-enabled employees (BROADpct) 

iii) E-sales (AESELL) 

The paper is organised as follows: In the next section there is a brief description of the 

methods used. Then the data underlying the analysis is presented, ensued by a discussion of 

the results. Finally, the paper ends with some concluding remarks. 

Method 
The ESSLait project and its predecessors (Eurostat 2013) have tested both the feasibility of 

multiple microdata linking from official sources and have employed the Distributed 

Microdata Approach (DMD), as described by Bartelsman (2004) to facilitate data access and 

cross country analyses. The DMD relies heavily on careful metadata analysis including strict 

harmonisation of variables. In the case of the ESSLait project, with the aim to merge several 
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datasets, all 14 participating countries supplied extensive information about availability and 

definitions of each dataset and variable considered. With this information at hand the process 

of organising the national datasets in a common way and writing a generic code could start. 

By securing identical treatment of data and code, cross-country comparability can be 

guaranteed. 

The Common Code used for the DMD exercise is developed in SAS and has two main 

features: aggregate microdata to a level where disclosure issues disappear and allow docking 

and running of analytical modules. Results are either presented in two-digit industry levels or 

other dimensions of firms such as size class, age, innovators and ICT-intensity. A merging of 

different datasets also makes possible the creation of novel indicators. The micro-aggregated 

dataset is called the Micro Moments Database and has been delivered to the Eurostat safe 

centre for research access.  

The analysis of the relationship between different ICT usages and the exports of firms starts 

as described above. The determinants of exports behaviour follow suggestions by Meltzer 

(2003), who emphasises sunk costs and productivity and Hollenstein (2005) who 

acknowledges the importance of both physical and human capital. 

The relationship between ICT usage and exports will be estimated in a Probit-model for the 

i:th firm at time t, where the decision to export    is a binary variable (exporter=1, non-

exporter=0) and the probability to export can be written as: 

    
                                                                           

Prior exporting experience is described by   , indicating sunk costs, while    brings together 

the productive means: labour productivity (LPQ), capital-labour ratio (K/E) and firm size (E). 

Other characteristics of the firm are portrayed by   (age and foreign ownership). 

Additionally,     reflects the ICT usage indicators and    illustrates the proportion of highly 

skilled human capital in firms, including HKIT, formal ICT skills. Exports spillovers within 

the same industry are captured by          and   is a vector of industry and year dummies. 

Lagged variables are used to avoid simultaneity.  



4 
 

Description of the datasets 

The linked datasets made available for the analysis of exports behaviour in firms originate 

from the business and education registers as well as from surveys on production, trade and 

ICT usage in firms.  

Table 1. Exporting firms in 2010 
Country AT

G
 DK FR IE LU NL

G
 NO

G
 PL SE SI UK 

 XI (pct) 19 35 21 186 72 21 16 33 44 53 10 

              WEB (pct) 
           exporter 97 94 87 91 80 93 93 89 94 91 98 

 non-exporter 86 88 66 75 67 90 77 72 95 74 96 

              BROADpct 
           exporter 47 35 53 52 64 58 71 40 66 50 62 

 non-exporter 40 27 37 39 50 59 62 36 65 51 52 

              AESELL (pct) 
           exporter 40 29 38 39 18 34 46 29 46 27 50 

 non-exporter 19 28 18 29 16 29 38 13 29 18 49 

              SIZE (Ē) 
            exporter 110 73 256 115 55 123 79 146 68 76 466 

 non-exporter 26 25 129 98 43 104 22 49 20 18 435 

              LPQ (Euro 000) 
           exporter 72 58 78 115 59 95 67 51 68 33 99 

 non-exporter 47 63 61 50 51 65 40 30 52 22 61 

              

Observations             
PSEC 2516 2834 7398 1438 1742 3795 3182 9996 2643 1296 2236 

 PS 40641 14916 22336 1438 2985 28594 25100 54482 35568 9712 17938 

 Data available from 2001 2004 2006 2002 2003 2006 2001 2003 2001 2003 2001  
Note: PS means number of observations >10 employees in merged sample consisting of information from 
business registers, production surveys and trade statistics. PSEC also includes data from the survey on ICT 
usage in firms. Size is measured by number of employees and productivity as sales per employee. 

In Table 1 some general characteristics of the dataset is presented. The export intensity (XI), 

measured as exports over total sales, varies across countries, with an indication that smaller 

countries are more dependent on international trade than larger ones. The value for Ireland 

exceeds 100 per cent and is explained by a specific industry structure where production, sales 

and revenue sometimes are accounted for in different countries. 

Firms active as exporters are on average larger than other firms, are more labour productive 

and are also using different ICT tools to a higher extent than other firms (with the exception 

of Sweden, where this distinction is less pronounced). Having a website is vastly spread 

among firms and across countries, while keeping the employees connected to the internet by 

fast broadband is somewhat less common. Norway and Sweden operates on the highest levels. 
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Using the internet for online sales is still an area open for improvements both on the domestic 

and international markets. 

Results and discussion 
The Probit estimations including both exporting and non-exporting firms, show that ICT is 

indeed (positively) related to the exports decision in nine out of 12 countries. This is 

illustrated in Table 2 where the level of significance is reported together with the estimate. 

However, the relationship seems to vary, although having a website is most commonly 

significant.  

Table 2. ICT as determinant of decision to export 
Probit estimation on pooled sample of manufacturing and services firms 
Dependent variable: 
Probability to export XD* ATG DK FR IE LU NLG NOG PL SE SI UK 

ICT usage  

WEB 0.243* -0.013 0.070 0.206*** 0.165** 0.009 0.301*** 0.232*** 0.212*** 0.373*** 0.109 

BROADPCT -0.073 0.111 0.113* 0.090 -0.082 0.036 0.313*** 0.070 0.346*** 0.056 0.381*** 

AESELL 0.155* 0.042 0.114** 0.026 -0.032 0.038 0.088** 0.097*** 0.099** 0.164 0.135*** 

Human capital  

HKITPCT n.a. 0.843*** 0.266 n.a. n.a. n.a. 0.586** n.a. 0.640*** n.a. 0.261 

HKNITPCT n.a. 0.463* 0.886*** n.a. n.a. n.a. -0.429*** n.a. 0.580*** n.a. 0.011 

HKpct n.a. n.a. n.a. n.a. n.a. -0.192 n.a. n.a. n.a. n.a. 0.037 

Log Wages (pay/employee) 0.673*** n.a. n.a. 0.081 -0.125 n.a. n.a. 0.188*** n.a. n.a. n.a. 

Productive means  

Capital/employee 0.000 0.000** -0.000** n.a. n.a. 0.002* -0.000*** 0.000 0.000 n.a. 0.000 

Log Labour productivity 0.000 0.000 0.000 0.000 0.000 0.000 0.000*** 0.000** 0.000** 0.003*** 0.000 

Log Employment 0.234*** 0.131*** 0.073*** 0.076*** -0.063* 0.069*** 0.274*** 0.117*** 0.138*** 0.17***6 -0.004 

  

AGE n.a. 0.000 0.000 0.003** 0.011*** 0.002 0.005*** -0.001*** 0.003*** 0.002*** 0.006 

Foreign ownership n.a. 0.011 0.172*** -0.010 n.a. 0.024 0.357*** 0.516 0.143** 0.263 0.157 

Exports 1.681*** 2.640*** 2.616*** 2.054*** 2.022*** 1.226*** 1.224*** 2.083*** 2.257*** 1.956*** 2.155*** 

Log Export spillovers 1.145*** 0.494* -0.012 -0.456*** 0.857** 1.620*** 0.802*** -0.065 0.127 0.443 1.111*** 

Industry and year dummy YES YES YES YES YES YES YES YES YES YES YES 

Observations 3755 8383 13223 5830 4704 6700 8860 31903 12896 2291 7182 

Note: All explanatory variables (except age and ownership) are lagged one year. (
G
) means information only 

available for exports of goods. Asterisks ***, ** and * denote significance at the 1, 5 and 10 per cent levels. T-
statistics are excluded due to space limitations. 
Source: ESSLait  

Broadband internet access seems to have the largest breakthrough in countries with exporters 

or firms generally high in this usage and a similar pattern can be found for the online sales. 

Human capital is also important for the exports behaviour, but it is less obvious which type 

plays the largest role. These findings are in line with Mathews and Bianchi (2010) and 

Bennett (1997), but allow more far-reaching conclusions due to large and representative 

datasets. 
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The control variables behave as expected, earlier international experience, size of firm and 

spillovers are significantly related to the decision to export, as is foreign ownership and 

productivity, although not everywhere. The importance of age of firms and capital are less 

emphasised.  

Concluding remarks 
This paper describes how the relationship between ICT and exports have been analysed across 

countries by using the Distributed Microdata Approach and a common code. The approach is 

novel and a certain degree of fine-tuning might still be needed, but with the creation of a new 

micro-aggregated dataset for further analyses and an infrastructure readied for distributed 

access to microdata at statistical offices, a whole new field of research opportunities is 

opened. Certainly, running distributed analyses on data might not always allow as much 

econometric detail as when the dataset is directly at hand, but the novelty and gain is instead 

the new dimensions and the comparability across countries. The analyses of different ICTs 

and exports behaviour of firms confirm that there is indeed a relationship, which varies 

somewhat across countries, possibly related to the general status of ICT intensity.  

The design of surveys at statistical offices is a crucial matter for linking and analyses of 

microdata. This design has a heavy emphasis on easing the response burden of firms, 

something that leads to a high attrition in the datasets. With an increased degree of co-

ordinated samples, the DMD as well as other linking approaches could be made even more 

applicable. 
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