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Conclusions

This report is concerned with the consequences for statistics of the introduction and
widespread diffusion of Information and Communication Technologies (ICT). It is
explorative in nature and therefore limited in its coverage. The subjects being discussed
can be categorised in two main topics: “Mismeasurement of Current Statistics” and “the
Need for New Statistics”.

Part I, “Measuring the Real Economy” deals with the ways statistics are collected and the
way new ICTs are being viewed as the main sources for severe biases in existing statistics.
This does not mean that statistics on investment, R&D, value added, employment etc. as
currently collected, e.g. by the COINS database at Eurostat, the Communications Outlook
by the OECD and national statistical agencies are not relevant and useful. On the contrary,
these data give valuable insights in the processes currently taking place. However, familiar
concepts such as price indices are subject to severe biases due to the introduction of new
goods and services, the rapid changes in the quality of these products and services,
increasing price discrimination made possible through the use of ICTs and the diffusion of
sectoral activities. Even rough estimates of the corrected Price Index for consumer goods -
indicate an mismeasurement of the rate of inflation of 0.5 to 1.3% per vear.

The implications of such bias are significant as many (monetary) flows in our economies
are indexed like wages, social security benefits, interest rates and affect all sectors, be it
consumers, producers or the government. One needs only to think of how the Maastricht
criteria for the EMU may be affected.

The recommendations which result from the discussion are diverse.

¢ Speed. Timely introduction of new goods and services into the commodity basket on
which price indices are calculated will reduce the bias. This is especially true for
“information products and services” for which the marginal costs and consumer prices
decline quickly. Although there are some studies on the size of mismeasurement due to
the delay at which products enter the commeodity baskets, it is recommended to carry
out a detailed study for a limited number of products to gain more insights in the
importance of this delay. Moreover, such a study should also take new methods and
procedures to improve price indices into account.
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* Price discrimination. The consequences of price discrimination for mismeasurement
can be reduced by measuring both prices and quantities on a more frequent basis.
Currently little is known of the effects of price discrimination on the quality of
statistics. Therefore it is recommended to investigate the role of price discrimination in
the current statistics and study new methods to capture the price differences in the
National Accounts. |

* Quality. Although there is already some experience with adjustment for changes in
quality. by using Hedonic price indices, more efforts should be undertaken to increase
the coverage of such indices. However, including a Hicksian style of price indices into
official statistics will be rather difficult although case studies do show the relevance of
such corrections. Product specific in-depth studies are needed to gain more insights
into this type of mismeasurement. It is recommended to carry out such studies for
goods. For services, and for information services in particular, the main problem is that
the quality of the product is difficult to determine. However, for some products like
computer software, it 15 expected that quality adjusted price indices can be developed.
Therefore it 1s recommended to study methods to capture the quality of services.

¢ Diffusion of sectoral activities. The diffusion of sectoral activities implies that the
sectoral specific dimension of the statistics will lose its meaning. To obtain insights into
the importance of this phenomenon, the recommended study should examine all
activities of (a limited number of) firms and should compare the results with the results
obtained by following the “normal” procedures at which the activifies enter the
National Accounts. This gives insights info the size of the “misclassification” and could
lead to a revision of the National Accounts.

» Out-sourcing. Further investigations of measuring the size of out-sourcing based on
Input-Output tables is recommended. This includes the identification of the underlying
assumptions regarding the pace of technological change and differences in prices within
each sector of industry. This could be followed by measurement of out-sourcing in all
member countries by using IO-tables with a relative high level of detail.

In addition to what is presented above some topics related to the measurement of the real
economy were discussed very briefly in the introduction of this report, 1.a. investment and
human resources.

¢ The role of investment. To inform on the knowledge generation process, it is
recommended to study R&D spillovers and their impact on the quality of investment
goods, Although there are some studies in this area, this has never led to general and
uniform methods for capturing the spillovers statistically. Before the actual
implementation of such an exercise, it is recommended to investigate the availability of
data already included in our statistics and which might be used to compile quality
indices.



.« Human resources. Although the current literature on economic growth recognises the
importance of human capital for economic growth, current statistics are not sufficient
to give a clear indication of the size of human capital, nor its embodiment in products
and services. Like the measurement of spillovers mentioned above, one could also
think of creating methods to measure the quality of labour which is embodied in goods
and services. Together with R&D spillovers, this could give some quantitative insights
in the distinction between tacit and codified knowledge. In most cases, this can be done
by using available statistics, e.g. labour force survey, input-output tables, trade data.
The knowledge based economy puts high priority on information on linkages between
human capital and economic activity. Studies should be launched on how to make
better use of existing data and developing “alternative” methodologies for interpreting
the role of knowledge workers (e.g. moving away from capital infusion to human
capital) and to recommend new data requirements.

The second part of the report examines the way consumers and firms use the new ICTs
focusing on the commercial use of the Internet. Consumer behaviour patterns are
presented which compare users in Europe with the US,

Firm behaviour is presented on the basis of a survey carried out among Austrian firms
who use the Web, and on the basis of a discussion of the experience with the Web and its
features of a research and construction group in Finland. Finally, two scenarios present
future organisational structures which are emerging due to the introduction of ICTs.

The consequences for statistics are diverse but sometimes obvious. Borders will be less
and less relevant and in order to gather useful data, intensive co-operation between
national and international statistical agencies is a condition sine qua non. Moreover, as the
chains of different organisations involved in the production of single products become
longer and longer, it will be more difficult to trace and to atiribute all costs, R&D
expenditures, employment, intermediate use ete. to the specific products. Detailed surveys -
will be needed to gain insights in these processes and developments.

From the findings presented in the second part of the report, we can deduce the following
recommendations: '

* Consumers and the role of Internet. It is recommended to issue a survey like the one
presented in the report, which was carried out by GVU, to study the importance of the
commercial use of the Internet and to identify obstacles. Because the GVU-survey is
focused on the US, it is recommended to issue a survey among European users of the
Internat. Next to questions regarding the commercial use of the WWW, the
questionnaire(s) should also contain some general issues which allow for a re-sampling
of the results. As it is known that inhabitants in non-English speaking countries use the
Internet less frequently than in English speaking countries, it is important to gain
insights in the reasons for this. Therefore it is obvious that a European survey should
be carried out in several languages. A survey issued through the Internet will only
reach users by definition, which makes it important to accompany the survey with a



“random sample” survey to reach the non-users. However, before carrying out a large
survey, it is recommended to review all studies currently done in this area. Most of
these studies are done by private research bureaux, mainly focused on research for
marketing purposes.

Firms and the role of Internet. It is clear that such data as obtained from the
presented examples are not captures in current statistics. Currently available data, such
as investment figures on ICTs, are not sufficient to gain insights into how firms actually
use ICTs. From a policy perspective, it is very important to have good insights in the
actual use of ICTs and the problems which firms face in implementing and using these
technologies. The use of ICTs and the implication for firms could be captured by
surveys among firms, possibly within specific sectors. Although it is not always
possible for firms to attach exact numbers to each activity where ICTs are involved,
firms are in general able to identify the importance of the introduction and use of ICTs
for their organisation, e.g. cost reduction, increase of turnover, quality issues, strategic
importance etc. As is the case for the consumers, a survey could help policy makers to
identify both positive and negative influences of ICTs and thus improve the measures
through which policy objectives can be achieved.

Networks and the blurring borders. Although there are no quantitative studies in
which the size and importance of virtual firms are described, it is recognised that
international networks are going to play a significant role in the way production is
organised. Whether the actual production is done by virtual firms or by real firms but in
a (international) connection, it is important to gain insights into the way these networks
are organised and to trace flows of goods and services. In this respect, at least two
items are important: first, how international trade is captured by statistics, and second,
the role of intermediaries in these networks. It is known that the trade of services are
hard to trace in the current international statistics. On the other hand, services are
typical products whose properties facilitate transport through electronic networks. This
implies that traditional methods of measuring the size of imports and exports are not
sufficient to capture the trade of “intangibles” made possible by ICTs. Comparing trade
data with data obtained from the balance of payment is one way to deal with this
problem but the quality of the resulting data is unknown. It is therefore recommended
to study new methods on how to trace international trade of “intangibles”.

The role of intermediaries in networks. The role of intermediaries or brokers in
networks of (virtual) firms is considered to play a crucial role for the functioning of
these networks. Virtual firms are believed to play a minor role in the current
economies. However, due to the role of ICTs, this is expected to change in the future.
Therefore, it is recommended to study, or at least to start thinking of methods which
can be used in the future to capture the activities of the networks and the brokers.



Background

The diffusion of ICTs has an important impact on the generation of knowledge, on the
way work is orgamsed and how goods and services are traded. Through the use of
Information and Communication Technologies (ICT), the codification process has been
accelerated whereas the spread of codified knowledge itself has become easier due to the
presence of new ICTs. As the “technological contents” of goods increase whereas the
amount of resources needed in the production process decreases, or does not increase at
the same pace, the production costs decline relative to the embodied quality. This leads to
products with a higher quality but lower prices - the so called “technology value
paradox”. On the other hand, production processes which rely heavily on tacit knowledge
will not change significantly by the introduction of ICTs: the quality of output remains
stable whereas there is no significant factor saving technological change. The codification
of knowledge is a process that is located mainly in the goods producing sector but also in
some services, e.g. software producers, (some) financial services. In this respect, the
distinction between tangibles, intangibles and “real services”, albeit based on the type of
output produced, comes much closer to the differences in the production process itself as
far as it concerns the use of codified and tacit knowledge. '

Introduction

The report was prepared for the Statistical Office of the European Communities. The
main topic is the consequences of the introduction and use of ICTs in our economies and
how this can be captured by statistics. The study is of an explanatory nature and thus
limited in size and scope. As the implications of the introduction of ICTs cover a vety
broad field of subjects, the report is limited to some specific items with significant
consequences implications for statistics.

In general the implication of ICTs on statistics can be summarised under the following
headings

* The role of investment. Measuring embodied and disembodied R&D spillover effects
could be used to identify the process of generating knowledge. Tt is recognised that
spillovers are valuable concepts in measuring and explaining economic performance.

¢ Measurement issues on the direct and indirect role of ICTs on the quality of
existing statistics. It has been recognised that prices are subject to severe
mismeasurement if the quality of products changes rapidly, if the number of newly
introduced goods changes rapidly, and if price discrimination becomes a more
frequently used instrument.



e Trade and ICTs. Through the use of ICTs the transferability of both goods and
services increases whereas transaction costs decline. New communication
infrastructures allow for direct contact between producer and consumer and will more
and more exclude the role of intermediates, especially for services which are often
transported easily through the newly available communication infrastructure. In this
context trade applies to both the infernal and external exchange of goods and services.

¢ Internal organisation of work. New communication infrastructures have effects on
the way firms are organised. The recent growth in out-sourcing is often attributed to
the widespread availability of ICTs, along with the emerging virtual corporations which
change the ways firms produce. The question is whether new concepts and methods
need to be developed to capture these phenomena.

e Human resources. Current statistics are not sufficient to give a clear indication of the
size of human capital, its embodiment in products and services, or more generally, the
linkages between skilled workers and economic activity. There are a number of ways to
determine the quality of labour as an input factor into the production process e.g. by
level of education, by field of specmllsatlon or by occupation,

Given the nature and scope dictated by the explorative nature of this report it is focused
on two areas.

The first deals with the measurement of economic activity within current statistics and
statistical concepts, i.e. output, prices etc. A key point is the mismeasurement of output
and prices. A brief investigation of the impact of out-sourcing on current statistics
concludes this area.

The second part deals with the role of ICTs on the way enterprises are organised and on
how firms (or organisations) communicate with each other and with consumers. The
central element for this section is the Internet and Internet related technologies. This new
way of work Is not captured within the current statistics whereas it is highly important for
palicy recommendations. For statisticians, this implies a need for new concepts and
methods and it will be a challenge to implement them in a short period of time.

The main goal of this report is to present an overview of the current state of the art and to
provide some recommendations for further research. It is concerned with i) the problems
which can arise in the current statistics, and ii)} new statistics that can be valuable to gain
more insights into how firms and consumers use ICTs.



PartI Measuring the real economy

The labour productivity growth in the service sector is lagging behind the labour
productivity growth in the goods-producing sector. With reference to Griliches two,
possibly complementary, explanations for this phenomenon are mentioned. The first is
slower technological change in services which results from their intrinsically more labour
intensive nature and from a potentially higher income elasticity of the demand for them.
The second explanation is that the difficulties in measuring output and prices in the service
sector leads to a mlsmeasurement of productivity growth.

Although the first explanation seems to be worrisome, the second is of crucial importance
and could, if the measurement problems are solved, give an entirely different picture of the
performance of the service sector relative to the goods-producing sector.

Next to the implications of mismeasurement for productivity analysis, finding befter
statistical concepts to measure real output has above all major important policy
implications, This includes mismeasurement of price indices and therefore a
mismeasurement of inflation.

This “inflation illusion” is widely attributed to the introduction and widespread diffusion
of ICTs. -Due to new technologies, new products and services are introduced on the
market at a growing speed. The quality of these products and services increases
considerably and consumers are able to expand their choice set, for instance through the
Internet. All these effects have serious implications for statistics and in particular, pnce
indices.

Diewert and Fox mention several aspects of mismeasurement in relation to the
productivity paradox. Two of these aspects are directly related to the way data are
collected: the introduction of new goods and services and the mismeasurement of service
sector output.

New goods and services

The introduction of new goods and services is generally viewed as the main source of
mismeasurement of price indices. There are several, not always independent, sources for
this mismeasurement.

The delay with which new products and services enter the commodity baskets on which
price indices are calculated is one main source of mismeasurement. In particular
“information based” products will lead to a large bias. The main difference between these
new types of products and services and the traditional products is the distribution of the
fixed and variable costs in the production process. Another main difference is the costs of
distribution. Next to the development and introduction of a traditional product,
reproduction of it requires a considerable amount of input as a result of which the
marginal costs will not decline very fast. Information based products and services, on the



other hand, require extensive initial resources whereas the reproduction costs are nearly
zero, i.e. the marginal costs for the very first product is tremendously high whereas the
marginal costs for the second and subsequent products are nearly zero.

This difference in cost structure will also have implication for the prices of the products
and services sold. The introductory price of information goods will be high initially but
will then decline rapidly (intertemporal price discrimination) whereas the prices of
traditional products tend to remain stable, But, as there is a considerable lag before a new
product or service enters the commodity basket on which price indices are calculated,
much of this decline will be unmeasured.

Change in the quality of products is another source of mismeasurement. In general, the
products in the commodity basket will be subject to changes in quality whereas they will
be treated as the same product in the basket. As a result, quality changes are not captured
and the price index will be biased upwards.

Diewert and Fox argue that new goods and services will increase the costs for producers
and retailers whereas they will benefit consumers. On the costs side, they list six cost
categories: 1) the costs of basic inventions; i) the costs of designing new capital
equipment; iii) the costs of retraining workers 1v) inventory costs; v) selling costs and vi)
the costs of product failure.

In general, these costs are all captured by statistics using the traditional accounting
framework with the exception of the attribution of the costs to new products if firms
introduce more than one product at the same time. The main problem arises on the benefit
side.

The introduction of new goods gives consumers the opportunity for a variety of products,
1.e. it enlarges the choice set. In general, this will shift the utility function outwards and
the consumer ends up with a net gain. However, this gain is not measured. So on the one
hand, the costs of introducing new products will be included in our statistics, while on the
other hand, the current practice on the introduction of new goods will bias the benefits
downwards. :

Solutions to this problem are not easily implemented. From economic theory, the bias
should be corrected by taking the shadow or reservation price for the new good into
account. The problem is that indifference curves are not directly observable and that
procedures and methods have to be developed to construct them.

Next to the role of ICTs on the number of goods and services introduced on the market,
the recent introduction of the Internet, and especially the development of its “visual part”,
the World Wide Web (WWW) has increased the choice set of consumers dramatically.

Another problem, which is related directly to the number of goods and services available,
is price discrimination and price dispersion. The computerisation of retailing has made
intensive use of price discrimination possible which leads to several, identical products,
with different prices. For the correct determination of inflation, one should be able to
capture all prices and all quantities sold at these prices.



The intensive use of ICTs will drive the production of new products and services; it will
increase the consumers’ choice sets and it will allow producers and retailers to diversify
their prices. These three effects will increase the mismeasurement of, for instance, the
consumer price index.

Mismeasurement of output in services sectors.

Next to the number of new goods and services introduced on the market, the enlargement
of the choice set, and their implications for statistics, Diewert and Fox list four main
categories in which the mismeasurement of output in the service sector can be classified:

i) The treatment of margins. To measure the real output of a firm, one needs to deflate the
value of the output and the value of the intermediate inputs (double deflation). In general,
this is no problem for the goods producing sectors. Observing price and volume changes
concerning services is very difficult, however. The current practice of the statistical
agencies is very different with respect to this point. :

ii) The treatment of interest, which has considerable effects on the output measures in
industries like banking and insurance.

iii) The treatment of risk, which has effects on sectors where industry products are
‘uncertain such as insurance, gambling and options trading industries.

iv) The measurement of complex multi-product industries, which is due to the vast
number and the complexity of the output of many services like medical services, business
services, recreational and sports services, educational services and telecommunication
services.

By not taking newly created services into account, the actual value of output of these
industries is likely to be underestimated. This problem will become more important as the
number of different products of sectors increase and as the activities of different sectors
overlap.

Diffusion of sectors and sectoral activities

Technological change changes not only the contents of services, but affects also the
frontiers between activitics. With reference to Petit and Soete, two main consequences are
listed:

¢ Services have become much more dependent on economic activity. This is caused by
the increased transferability of service activities in financial, communication and other
business services and by the result of increased out-sourcing. The traditionally
sheltered service sectors become much more exposed to international competition.



e Service sectors are subject to major structural changes due to internationalisation and
technological change. These changes include:

- potentially major shifts between sectors and services (e.g. retail banks offer a
wide range of services electronically and expands activity into other sectors such
as travel, insurance, entertainment and shopping);

- new alliances and industrial groupings between different sectors (e.g. between
media and communication, leisure and education, finance and computing etc.);

- accentuation or the trend to globalise and to deliver services internationally;

- increasingly close links between suppliers and providers which is supported by
Electronic Data Interchange (EDI) and by improved and more accessible inter-
enterprise networking and connectivity;

- greater opportunities for SMEs through universal access;

- greater openness and participation of customers, consumers and business.

The moving borders between sectors and the alliances and industrial groupings between
different sectors will have major implications for statistics. As indicated above, the
measurement of output and value added in real terms depends on accurate measurement
and assignment of actual costs to the various goods produced. However, if borders
between sectors continue to blur, the assignment of costs and sales to different products
and services will become much more awkward and will undoubtedly lead to
mismeasurements. Next to this problem, as firms from different sectors will supply “the
same” good, it is likely that there will be differences in quality and in prices, which implies
another source of mismeasurement. Moreover, new products will emerge and will become
widely available as a result of this diffusion of sectors.

Activities which are traditionally carried out by a number of different firms and for which
data are often collected in different (sub)sectors are increasingly carried out by one firm
and sold as a package, e.g. travel arrangements together with currency exchange,
insurance, hotel or car reservations etc. This has severe implications for statistics as the
borders between sectors and sub-sectors break down. Thus, whereas there is a need for
more detailed data, see e.g. NACE Rev.1 versus the original NACE classification, it will
become more and more difficult to collect data at a detailed level as the activities of the
firms diffuse.

Outsourcing and the consequences for statistics

One of the changes in the way firms organise work attributed to new ICTs, is the shift of
non-core functions from the company to other, more specialised organisations. Because
new technologies allow for easy and cheap communication between firms, and because
internal information is more and more available in digital format, it becomes muore



attractive for firms to out-source those activities which are not their main ac_:tivities, ie.
ICTs have accelerated out-sourcing. This can lead to cost reductions; it allows for more
flexibility and firms and management can focus on their core activities.

To measure the extent of out-sourcing, we can examine the input-output tables, and
especially the intermediate use. In the national accounts, out-sourcing will reduce the
value added of the firm which moves production to other firms whereas its intermediate
use will increase. The firm which takes the work over, will increase value added. If there
were no cost reductions and if productivity (for labour as well as for other inputs) would
be the same for both firms, nothing would change at an aggregate level, 1.e. out-sourcing
does not really affect the way the national accounts are constructed. Moreover, if the 10-
tables have a fair level of detail, out-sourcing can easily be traced. The occurrence of out-
sourcing where both contractor and subcontractor are within the same sector cannot be
traced by using IO-tables. This can be a significant problem if the level of sectoral
classification is not very detailed.

Part I The Implications of Information and
Communication Technologies for Firms and
Consumers

This section looks at the way consumers and commercial organisations use new ICTs and
on how statistics might deal with this new way of work. The use of these new
technologies is diverse and it is not possible to review all aspects in this report. In order to
gain some insights in the processes and methods which are currently being used, it was
decided to deal with this by summarising some aspects by example. The examples are
based on different uses of the Internet. Finally we will summarise two scenarios on future
organisational structures where some examples for which the introduction of ICTs is
important are listed.

The commercial use of Internet: a survey among users.

The Internet, and especially its visual part WWW, has become an important medium for
firms doing business. This can take the form of collaborating with others, gathering and/or
publishing information, selling products or services, internal communication, providing
vendor support and communication etc. However, there is little known about the
consequences of these new ways of doing business, relative to the traditional ways.



Information on how customers use the Internet is of interest for answering questions on

the commercial use of the Net. We therefore analysed this, making use of a global survey
among Internet users. This survey is carried out bi-annually by the Graphics, Visualisation

and Usability Center (GVU) of the Georgia Institute of Technology and the resulting data

sets are publicly available. The results of the last GVU survey, carried out in October-

November 1996 is discussed in the following.

GVU use a self-selection technique among Internet users and a non-probabilistic sampling
method. With self-selection more frequent users are expected to hit a request to join the
survey more often than less frequent users. The survey is in English and this may
discourage non-English speaking users. There is no method available to check for this
bias, except for a geographical confrontation of the respondents and the distribution of
users from other sources.

More than 15 000 people responded to the survey with a huge bias towards the US. 82.7
percent of the respondents came from the US, 6.2 percent from Europe and Canada
&Mexico respectively and 2.9 from Oceania.

If we look at the number of respondents within the EUR15 and relate these numbers to
the distribution of the population we see that Finland, Sweden, UK, Treland, the
Netherlands and Belgium are over represented. The number of respondents from France,
Spain, Portugal, Italy and Greece are very low whereas Germany and Austria are in
between.

From the results of the GVU survey and from other sources it becomes clear that the
commercial use of the Web and other on-line services has increased rapidly in the last
years and this trend will probably continue. The GVU survey shows that the WWW and
other on-line services are still primarily used for leisure (browsing and entertainment) but
that shopping through the Web is becoming more and more important.

interestingly, users from Europe and the US do not show the difference in purchasing and
seeking behaviour as might have been expected. Although the commercial use of Internet
is more common for American users, and they spent more on purchases through the Web,
the correlation of the seeking and purchasing behaviour between the US and Europe for
several products is very high.

This survey shows that the Internet and other on-line services are used more and more for
commercial purposes. Because of the non-random sampling method used by GVU and
because only (frequent) Internet users are captured within this survey, it does not give a
representative overview of the actual behaviour. Other techniques, such as resampling of
the entire sample such that the new sample is representative of the entire population of
users would be useful.

The survey does not show whether products/services are imported or supplied by
domestic firms. Especially for services and products which can be downloaded through
the Web, this would be useful information since it is not captured by trade statistics. The
current practise of statistics regarding these products/services is to compare trade
statistics with the balance of payments but this is a very indirect way of measuring.



Moreover, the classification system of the balance of payments differs from the trade
statistics.

Finally, this is an example of how surveys can be carried out through the WWW. The
main benefit is a reduction of the survey and mailing costs and data are immediately
available in digital format. The disadvantages of this method is the lack of sample control
of the survey and the non-random sampling techniques. However, the latter can be
adjusted by using re-sampling techniques and by comparing characteristics of the sample
with other sources, like Census data. It is recommended to carry out surveys limited in
size and depth with random sampling techniques, next to surveys through the Web.

From a policy perspective, a survey like the GVU-survey provides information on the
commercial use of the Internet and identifies some obstacles such as payment through the
WWW. Because the GVU-survey is focused on the US, it is recommended to survey
European users of the Internet. Next to questions regarding the commercial use of the
WWW, the questionnaire(s) should also contain some general issues which allow
resampling of the results. Because it is known that inhabitants from non-English speaking
countries use the Internet less frequently, it 1s important to gain insights into the reasons
for this and the survey should be conducted in several languages. A survey issued through
the Internet will by definition only reach users, so it is important to accompany the
Internet survey with a “random sample” survey to reach the non-users. '

New ways of organising work

Next to the role of new ICTs for the consumer behaviour, ICTs have important
mmplications on how firms organise work and how they use these new techniques. This
section will discuss some of these aspects where again the focus will be on the role of
Internet. The emergence of “virtual enterprises™ points to a radical new way of organising
work and this is a main item for this section.

VIRTUAL ENTERPRISES

Although the concept of virtual enterprises/organisations is not new, the increased
availability of ICTs makes communication over distance easy which will result in an
increasing number of virtual firms. There are many organisational concepts which can be
understood as being virtual, so a few definitions are listed.

The term “virtual firm/organisation/corporation” is not well defined, but the main
characteristic of a virtual firm is that it has no physical location. Its temporary character
can be another main point, but this is not seen as a key element. The question is in what
way a “virtual firm” differs from a “real firm” in the sense that traditional methods and

concepts used by statistics agencies may not capture adequately the main characteristics of
these firms.



If a “virtual firm” has a legal entity, which will be the circumstance in most cases,
traditional measures like output, employment, wages, value added, intermediate use etc.
can be traced in the same way as is the case for the “real firms”. As in the case of “real
firms”, if there is no legal entity, it will be difficult to trace the existence of “virtual firms”.
However, the main problem of the virtual firm will be its size. Small firms are in general
excluded from many statistics, and as virtual firms tend to be small, they will not be
captured by the statistics. It should be noted that the size does not only refer to the virtual
firms. As indicated above, the introduction of ICTs increased the number of small real
firms for which the same problem holds true.

Policy makers and other users of statistics may be more interested in the way these new
firms are organised and in which way active policies can be developed to reach certain
goals such as increased employment. To some extent, virtual firms are captured. in the
current statistics, as discussed above, but this does not imply that they are comparable to
traditional firms. In contrast, a virtual firm is based on networks and its output is mainly
knowledge-based. It is therefore useful to gather information on these networks and on
the human capital involved in the production process. '

As discussed in the introduction of this report, new methods to capture the embodiment of
human capital in products and services could be developed. By doing so, one can identify
sectors where the production process is mainly knowledge-based. Moreover, the networks
through which firms are organised are not visible in current statistics. This holds true also
for the way firms use ICTs.

INTERNET USAGE BY AUSTRIAN FIRMS |

A survey on the use of Internet among Austrian firms is presented. The survey contains
two sections: one with questions on the industry in which the firm is active, the number of
employees, the age of the firm, its legal form etc.; the other Internet specific section
includes the date of introduction of e-mail and WWW, through which provider access is
obtaimed, which services are used, which departments use the Internet, the strategic
importance etc.

Sixty-five firms were surveyed, of which 55 firms provided responses, so the sample is
rather small. Responses were relatively high from the services sectors. The survey shows
that the use of Mail, both within the firm and outside the firm are important. Surprisingly,
the use of external mail has a higher score than internal mail, but this could be explained
by the large number of small firms in the sample. Another remarkable high response is the
use of the File Transfer Protocol (FTP) which is used to download files. The remarkably
high score on the plans to install a WWW server in the coming years implies that a large
number of firms are willing to act as information and/or service providers.

The result of the survey confirms thie notion that the introduction of the Internet-facilities
within a firm is viewed as a strategic advantage in which the ability to serve customers
faster and better is emphasised. With respect to the reduction of costs the importance of
Internet is less strong,



INTERNET IN CONSTRUCTION PROJECTS AND RESEARCH IN FINLAND

A Finish report on experiences from using Internet as an environment for distributed
teamwork and the development of the use of Internet in the construction industry in
Finland is presented. The report shows how a multidisciplinary team uses the Internet.

The Internet is being used by the team for WWW, e-mail and FTP showing that the
Internet can be used effectively for several tasks. The learning costs of the team are low
mainly because of the computer literacy of the team members. Also, the installation costs
experienced are rather low, due to standardised hardware and software. The benefits can
be summarised by cost reduction (time saving) and increased quality.
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Current available data, such as investment figures on ICTs, are not sufficient to gain
nsights into how firms actually use ICTs. From a policy perspective it is important to
~ have useful and timely information on the actual use of ICTs and especially the problems
which firms face in implementing and using these technologies. The use of ICTs and the
implication for firms could be captured by issuing surveys among firms, possibly within
specific sectors. Although it is not always possible for firms to attach exact numbers to
each activity where ICTs are involved, firms are in general able to identify the importance
of the introduction and use of ICT for their organisation, e.g. cost reduction, increase of
turnover, quality issues, strategic importance etc. As is the case for consumers, such
surveys could help policy makers to identify both positive and negative influences of YCTs
which can improve the ways in which policy objectives cam be achieved.

Two Scenarios for 21st Century Organisations

Although the future implications of ICTs on the way firms are organised are hard to
forecast, it is possible to give some scenarios which deal with this topic. This could give
some insights into the way statistics should be changed to incorporate these new ways of
wark. Below are the two scenarios presented. These are included to give an impulse to
the mental process concerning future statistics.

The two scenarios, developed at MIT, focus on firm size. The scenarios are using two
extremes: very small companies in the “Small Companies, Large Networks” scenario and
very large companies in the “Virtual Country’ scenario. The two scenarios are summarised
and some additional examples are supplied. As the “Small Companies/Large Networks’
scenario has the largest impact for statistics, we will discuss the “Virtual Country”
scenario very briefly. '



SMALL COMPANIES/LARGE NETWORKS

In this scenario, every task is performed by small teams of independent contractors or
small firms. They are linked by networks and come together in temporary combinations
for various projects. For a new project, requests for proposals are issued or jobs to be
done are advertised, firms respond, candidates are selected, workers are hired. When the
work is done, the combination disperses and each entity searches for a new project.

This way of organising work is highly dynamic and is well-suited for rapid (technological)
change. However, there is still need for some social interactions, some stability, income
smoothing and a place for learning. This is covered by various independent organisations
which evolve from professional societies, alumni associations, unions etc.

There are two key elements to this scenario: “the fluid networks for organising tasks and
the more stable communities to which people belong as they move from project to
project”. Several examples of current organisations which fit in this scenaric are
mentioned: the film industry, textile production in the Prato region of Italy and some other
manufacturers.

Until the 1940s, the film industry was organised in a traditional, on mass-production based
way. A new system was introduced in the 1950s, in which the role of large firms or
conglomerates was reduced to finance and distribution. The actual production process
shifted away to a number of small firms organised on an ad-hoc basis. The number of
talent agencies {brokers) increased significantly and served as the necessary intermediates
in such a network.

The key element in the Prato scheme is the brokers who act as conduits between the
customers and the small firms. By connecting the appropriate firms to meet the customers
request, they effectively direct the design and the manufacturing process and they even
created an electronic market in which  capacity utilisation is traded like an ordinary
commodity.

Other firms with similar characteristics are also listed. Semco in Brazil, a manufacturer of
marine and food-service equipment was forced to cut costs. To suivive, the management
decided to encourage employees to form satellite enterprises which could use the
companies’ facilities. The parent firm employed 500 people in 1990 and this was reduced
to 200 in 1994. Employment in the satellites was also about 200 and about 50 people
were working for both Semco and the satellites. This is an example of rearranging work
into several individual companies with the main company still providing some facilities.

Athletic shoe producer Nike kept only the design and marketing functions in-house
whereas all other tasks are out-sourced. Another example of radical out-sourcing is the
personal computer display division of the Finish firm Nokia. In 1995, that division
accounted for sales over $150 million US with only 5 employees.



The examples given above are all older established firms who changed their structures.
There are also new firms born from the small firms/large networks concept. An example
of such a firm is “First Virtual Corporation” which has responsibility for only two
functions: developing technology and negotiating agreements with marketing partners to
sell its products. The actual production process, accounting and product support are out-
sourced or produced by its (temporary) partners. In 1996, this company listed revenues of
$50 million US with 35 employees.

Examples of Iuropean initiatives include the German Connector, Gesellschaft fiir
Beratung und Kommunikation mbH. which is a virtual company in the sense that the
employees are spread all over Germany and are connected by the Internet, and the Finish
EVENt, with many partners in Europe, which started an European Virtual Enterprise
Network. The network gives participants easy access to international contacts and fosters
new business networks on an international level. Next to its function as a broker, it offers
training on using new information technology and electronic commerce.

VIRTUAL COUNTRIES

In contrast to the “small firms/large networks” scenario, this scenario is based on the
notion that some large firms expand their activities such that global conglomerates
emerge.

The large vertically- and horizontally-integrated firms are the key element in the Virtual
Country scenario. The world economy is dominated by large conglomerates which
operate across a number of industries. There are a small number of core firms, which have
a large number of permanent and semi-permanent relationships with smaller supplier firms.
The industry structure can be described as oligopolistic and brand names are highly
important. According to the MIT group, employees stay within one main conglomerate
but may move around the world to work on several different projects.

The company offers “life maintenance” requirements to their employees and employees
are expected to buy only company-affiliated products. Examples of this can be found in
Asia, where the keiretsu’s produce a large variety of products and where employees only
sporadically buy products from the competing keiretsu. The current merges in e.g. the
software, media and film industry, in telecommunications, the computer industry etc.
shows a trend towards larger companies or conglomerates of companies which produce
different products.
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These two scenarios are presented as separate extremes. However it is plausible that both
scenarios can and will exist next to each other - the large conglomerates of firms with a
small core surrounded by many satellites and the small firms who operate in larger
networks. At present, there is no indication that one of the two versions will act as a
“natural” attractor or that coexistence is a non stable equilibrium.



To conclude, the implication for business processes in both scenarios are presented in the
table below. This helps to identify statistical problems which may occur in the future, As
noted above, the scenarios are two extremes and actual developments of the way firms are
organised 15 highly uncertain. Because of this uncertainty, the possible implications for
statistics are not discussed in great detail but some general comments are given. The
detailed implications are left for the imagination of the readers.

The consequences for statistics are diverse. In the small firms/ large networks scenario,
statistics should cover all firms, irrespective of their size, and should be able to trace and
describe the networks through which products and services are produced very quickly. As
the borders will not be that relevant for the networks themselves, intensive co-operation
among countries and an integration of their statistics is a condition sine qua non. The
intermediaries, through which the networks are tied together, are of crucial importance in
this scenario. The brokers function as mediators between both supply and demand and
between several firms or individuals who will carry out the job. If this scenario comes
true, it is useful for statistics to capture the activities of the brokers.

In the virtual country scenario, the need for further co-operation among countries holds
true but a main problem of such organisational forms is the attribution of all costs, sales;
investments, R&D expenditures etc. to specific departments or producis. Specific surveys
and in-depth studies will then be needed to gain insights in these processes and
developments.
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Business process in the MIT Scenarios

Process Scenario One: Small . Scenario Two: Virtual
Companies/Large Network Countries
External transactions favoured Internal transactions favoured
Product » design undertaken by dedicated » desipn and manufacturing
development firms and individuals, with no fixed controlled by the same organisation,
organisational link between to ensure manufacturability and
engineering team and manufacturer because uncertain intellectual
property regime allows full value fo
+ manufacturability issues addressed be extracted only via embodiment of
by real-time concurrent engineering design work in physical products
over networks
+ secure intellectual property regime
enables disaggregation of design
and manufacturing
Supply Chain » ad hoc “extended virtual ¢ permanent or semi-permanent
enterprises” created on project-by- keiretsu-style partnerships between
project basis ' major manufacturing companies
' . and their families of captive
» economies from flexibility and suppliers
responsiveness outweigh costs of ’ :
continual re-assembly of supply + long-term relationships minimise
chains supplier selection costs on new
products; buyer-supplier co-
operation allows cost-reduction over
life of preduction runs
Manufacturing | e = specialised manufacturing » manufacturing process

firms undertake small batch
orders for wide variety of
customers (brokers, design
shops, consumers placing
direct orders)

» manufacturing capacity traded
like commodity on electronic
networks

directed by large
conglomerates, which rely on
close co-ordination with
supply chain firms within their
“extended enterprise”
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Three potential alternatives:

Marketing e large conglomerates release
continental stream of new
brands remain important, but products under established
brand-holders contract out brand names
manufacturing/distribution and
serve solely as quality * conglomerate’s legal staffs
certifiers zealously protect trademarks
and brand names
brokers (including intelligent
software agents) replace
brands as primary means of
providing quality assurance to
consumers
information so abundant that
_self-regulated “swarming”
activity by consumers obviates
need for brands or brokers
Finance reliance on diverse capital ¢ majority of investment capital

sources, including 4
accumulations of small sums
from many parties, invested
directly or through extensive
network of intermediaries

real-time valuation and trading |
via Internet of shares in ad
hoc, project-based ventures

obtained from retained
earnings of large corporations

¢ equity in firms closely held by
ESOPs and employee pension
funds, resulting in very limited
public trading of shares

Co-ordination

networks operate without central
direction or control; self-organising
mechanisms (market txansactions,
standards) serve as primary means

“by which co-ordination achieved

between various entities
widely accepted standards serve as
“constitutional framework”
enabling efficient, low-cost
transactions between variety of
entities working together on project
basis
standards set by three means:

- market leader

- industry co-operation

- emergence out of practice

Two primary alternatives:

s traditional comménd-and-control
hierarchy with management playing
major role in setfing strategic
direction and allocating resources

o decentralised “federation of
companies” with many small, stand-
alone business units operating with
great autonomy, management
establishes mission and overall
policies, facilitates collaboration
and organisational learning




