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The e-Business W@tch

The European Commission, Enterprise & Industry Directorate General, launched the e-Business W@itch to
monitor the growing maturity of electronic business across different sectors of the economy in the enlarged
European Union, EEA and Accession countries. Since January 2002 the e-Business W@tch has analysed e-
business developments and impacts in manufacturing, financial and service sectors. Results are continuously
being published on the internet and can be accessed or ordered via the Europa server or directly at the e
Business W@tch website (www.europa.eu.int/comm/enterprise/ict/policy/watch/index.htm or www.ebusiness-

watch.org).

This report is the first Sector Impact Study on electronic business in the aeronautics industry published by the e-
Business W@tch in the 2005 period. It builds on previous e-business studies in the transport equipment
manufacture sector from 2003 and 2004. This study focuses on specific issues which were found to be
particularly relevant for the sector at stake and features case studies on how companies use ICT for conducting
business in this industry.
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Introduction to the e-Business W@tch

e-Business W@tch - observatory and intermediary since late 2001

The European Commission’s e-Business W@tch monitors the adoption, development and impact of
electronic business practices in different sectors of the economy in the enlarged European Union. The
background of this initiative was the eEurope 2002 Action Plan, which provided the basis for targeted
actions to stimulate the use of the Internet for accelerating e-commerce, acknowledging that
"electronic commerce is already developing dynamically in inter-business trading" and that "it is
important for SMEs not to be left behind in this process." The eEurope 2005 Action Plan confirmed
and built further upon these objectives with Action 3.1.2 "A dynamic e-business environment", which
defined the goal "to promote take-up of e-business with the aim of increasing the competitiveness of
European enterprises and raising productivity and growth through investment in information and
communication technologies, human resources (notably e-skills) and new business models".

It is against this background that the European Commission, Enterprise Directorate General, launched
the e-Business W@tch in late 2001. The objective of this initiative is to provide sectoral analysis based
on empirical research, including representative enterprise surveys in countries of the European Union,
the EEA and Accession States, with special emphasis on the implications for small and medium-sized
enterprises (SMEs).

Since its launch, the e-Business W@tch has published more than 60 e-Business Sector Studies on 17
different sectors of the European economy, three comprehensive synthesis reports about the status of
electronic business in the European Union, three statistical pocketbooks and various other resources
(newsletters, special issue reports, etc). These are all available on the website at www.ebusiness-
watch.org (‘resources’).

The quantitative analysis about the diffusion of ICT and e-business is based to a large extent on
regular representative surveys among decision-makers in European enterprises. The e-Business
Survey 2005 covers more than 5000 enterprises from 10 different sectors across 7 EU member states.
In addition, more than 70 case studies on e-business activity in enterprises from all EU, EEA and
Accession countries are carried out, to complement the statistical picture by a more detailed analysis
of current e-business practices.

Survey results of the previous years have confirmed the initial assumption and rationale of the e-
Business W@tch that the sector in which a firm operates and the size of a company, rather than its
location, are the main determinants of its e-business activity. The large demand for the various
publications and statistics provided by the e-Business W@tch, and their exploitation by other research
institutions (for example, in the EITO Yearbook 2003 and in the OECD Information Technology
Outlook 2004), document the demand for sectoral e-business analysis. Facilitated by positive
responses and the growing interest in its analysis, the e-Business W@fch is increasingly developing
from an observatory into a think-tank and intermediary, stimulating the debate about the economic and
policy implications of e-business among stakeholders at an international level.

The wide-angle perspective: e-Business W@tch provides the "big picture” as a
basis for further research

The mission of the e-Business W@ich is to present a "wide-angle" perspective on e-business
developments and practices in the sectors covered. This has important implications regarding the level
of detail in which various issues can be explored, both in terms of the quantitative picture (survey) and
in terms of the qualitative assessment and background research.

Over the past 10 years, "electronic business" has increased from a very specific to a very broad topic
to be studied. The OECD proposes a definition of e-business as "automated business processes (both
intra-and inter-firm) over computer mediated networks". This definition is useful as it makes clear that
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e-business is more than e-commerce (which focuses on commercial transactions between companies
and their customers, be it consumers or other companies) and that e-business includes internal
processes within the company as well as processes between companies. Furthermore, the OECD
definition implicitly indicates that the focus and main objective of electronic business is to be found in
business process automation and integration, and the impacts thereof.

This implies that the potential scope for e-business analyses has also broadened. The measurement
of e-commerce transactions (the volume of goods and services traded online) can and should be
complemented by studies analysing the degree to which business processes, including intra-firm
processes, are electronically linked to each other and have become digitally integrated. Hence, it
becomes practically impossible to cover in depth all areas and facets of e-business in one study.
Thus, study scope needs to be carefully defined.

The e-Business W@tch Sector Studies apply a wide-angle perspective and zoom into selected
aspects of electronic business only. In general, studies with a wide-angle approach allow for a wider
range of issues to be covered and investigated at the same time. This, however, necessarily limits the
level of detail in which each single issue is explored. This must be considered when using the Sector
Studies prepared by the e-Business W@ftch.

The role of economic analysis in the Sector Reports

In addition to the analysis of e-business developments, the e-Business W@itch Sector Studies also
provide some background information on the respective sector. Following the configuration of the
sector (on the basis of NACE Rev. 1.1 classification) at the introduction of each study, this overview
includes some basic industry statistics, as well as information about the latest trends and challenges
concerning the specific sector. Readers should not mistake this background information, however, as
the main topic of analysis. An e-Business W@tch "sector report" is not a piece of economic research
on the sector itself, but a study focusing on the use of ICT and e-business in that particular sector.
The introduction to the sector is neither intended to be, nor could it be a substitute for more detailed
and specific industrial analysis.

The data presented in each sector’s overview are mainly derived from official statistics prepared by
Eurostat, but are processed and refined by DIW Berlin. The purpose is to close the many gaps that
occur in the official statistics, with missing data being imputed on the basis of extrapolations and own
calculations.

The mission of the e-Business W@ftch is to monitor, analyse and compare the
development of e-business in different sectors of the European economy — not the
sectors themselves.

Its objective is to provide reliable results, based on commonly accepted methodologies,
which are not readily available from other sources and would trigger the interest of policy-
makers, researchers, and other e-business stakeholders for more in depth analyses (or
statistical surveys).

The e-Business W@tch has adopted a “wide-angle” perspective in its approach and the
necessary trade-offs are transparently depicted in all its deliverables.

The definition of sectors and the adequate level of aggregation

Economic sectors constitute the main level of analysis for e-Business W@tch. In 2005, the sample
consists of ten sectors. Their configuration and definition are based on the NACE Rev. 1.1
classification of business activities.

The rather broad aggregation of different business activities into sectors in 2002-2004 made it
possible to cover a broad spectrum of the economy, but also caused some challenges for the analysis
of e-business developments. For instance, it was hardly possible to focus on individual sub-sectors in
much detail within a single sector report. The selection and definition of sectors proposed for 2005
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reflect these concerns. Six out of the ten sectors proposed are sub-sectors that were part of
(aggregated) sectors analysed in 2002-2004. The rationale for "zooming in" on former sub-sectors is
that the broad picture for the whole sector is now available from previous sector studies, and that this
seems to be the right time within the prospective life-cycle of the e-Business W@tch to focus the
analysis on more specific business activities.

The 10 sectors covered in 2005 were selected on the basis of the following considerations:

The current dynamics of electronic business in the sector and the impact of ICT and electronic
business, as derived from earlier e-Business W@tch sector studies.

Interest articulated by the industry in previous years on studies of this type.
Policy relevance of the sector from the perspective of DG Enterprise & Industry.

Roll-out strategy of 2003: New sectors (not covered in 2002/03 and/or 2003/04) have been
added, as well as specific industries which have only been covered as part of a larger sector in
the past

In 2005, the e-Business W@tch will also deliver four cross-sector studies. These Special Reports will
focus on a particular e-business topic of interest across different sectors rather than on a single sector.

The 10 sectors and 4 topics analysed in 2005

The 10 sectors which are being monitored and studied in 2004/05 include seven manufacturing,
construction and two service sectors. Four of these sectors (namely food and beverages, textile,
machinery and equipment and tourism) were also covered in the previous years of implementation,
while the other six were covered as part of (aggregated) sectors analysed during 2002-2004.

Exhibit: Sectors and topics covered by e-Business W@tch in 2005

Sector Studies NACE Rev. 1 Publication date(s) *
1 : Food and beverages 15 July 2005 Sep. 2005
2 | Textile industry 17,18 July 2005
3  Publishing and printing 22 July 2005 Sep. 2005
4 Pharmaceutical industry 24.4 July 2005 Sep. 2005
5  Machinery and equipment 29 July 2005 Sep. 2005
6  Automotive industry 34 July 2005
7  Aerospace 35.3 Sep. 2005
8 | Construction 45 July 2005 Sep. 2005
9 | Tourism 55, 62.1+3, 92.3+5 Sep. 2005
10 | IT services 72 July 2005 Sep. 2005
Special Topic Reports
A ,;-\Otlrizrs”sdgtuaidceo | |t§ct|igr-1r Indicators: Definitions, July 2005
B CD);/\GI:;\I/(i)e',;vrvn ot Sof International e-Business July 2005
C Ie—Business Standards and Interoperability Sep. 2005
ssues
D | ICT Security and Electronic Payments Sep. 2005

* There will be 1 report (in 2005) on 4 of the 10 sectors, and 2 reports on the other six.
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Executive Summary

Sector definition

According to the NACE Rev. 1.1 classification of business activities, the aeronautics industry
is defined as “manufacture of other transport equipment”. This report focuses on the NACE
group 35.4 embracing “manufacture of aircraft and spacecraft”. The emphasis of the analysis
is, however, on the e-business issues in the aeronautics sub-sector, as sub-sectors
spacecraft and the military transport equipment produce primarily for government agencies
and differ from the other sub-sector.

E-business activity

The diffusion of internet access has nearly reached the saturation level in the aeronautics
industry, advanced computer network infrastructures such as Local Area Networks (LAN)
or Virtual Private Networks (VPN) are, however, not commonly used. Furthermore, significant
differences in the quality of internet connections between small and large firms prevail and
many small enterprises still use the dial-up modem technology to access the internet.

The aeronautics industry is far ahead of companies from other sectors in the use of
Information and Communication Technology (ICT) solutions supporting business
processes. The wide use of knowledge management and e-learning tools is compatible with
the specific characteristics of the knowledge-intensive aeronautics industry. Companies in
the sector frequently use Enterprise Resource Planning (ERP) systems as well. The import-
ance of ICT to support inter-firm collaboration is illustrated by the intensive use of
applications such as product design and demand forecasting.

Even though the high product complexity makes online trading difficult in the aeronautics
industry, 65% of companies procure inputs online and there are no significant differences in
adoption rates of online procurement between companies of different sizes. The majority of
companies procuring online stated that the number of suppliers increased after electronic
procurement practices had been adopted.

The diffusion of online selling in the aeronautics industry is close to the EU-7 all-sectors
average.' Companies in the sector use the internet for sales-related activities, e.g. marketing
operations. However, the smallest firms remain particularly reluctant to launch a website and
the adoption rates for Customer Relationship Management (CRM) tools are low. Companies
in the aeronautics sector use the internet to sell mainly to international customers.

Key findings

New empirical evidence emphasises the strategic importance of information technologies in
the aeronautics sector: IT still matters as a potential source of competitive advantage, as it
enables innovation. Moreover, the results suggest that ICT-enabled process innovations are
positively associated with increasing turnover among firms in the aeronautics industry. Yet,
innovative firms are not more profitable than other firms, suggesting either that profits
triggered by innovations take more time to materialise in this sector than in other sectors, or
that firms in the aeronautics industry have some particular problems appropriating private
gains from innovative activities.

According to recent survey data, when considering ICT investments, SMEs pay
considerable attention to standards and systems interoperability. The absence of
standards might hinder the diffusion of e-business and unnecessarily increases the costs for

' In 2005 the e-Business W@tch survey covered companies from 10 different sectors in 7 EU Member States,

namely the Czech Republic, France, Germany, Italy, Spain, Poland and the UK.
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SMEs. Fortunately, SMEs in the aeronautics sector benefit from successful standardisation
initiatives, such as the Boost Aero project, which aim at creating industry-wide standards.
Furthermore, the development of uniform standards and e-business solutions is relatively
easier in the aeronautics industry than in, for example, the automotive industry, because the
adoption level of legacy systems such as EDI-based applications is low.

Many companies are already experiencing difficulties in attracting and retaining skilled
personnel. Further progress of e-business and value chain integration will require more
technological competency and e-skills from SMEs. This, in turn, might increase the burden
SMEs have to face when implementing e-business applications. In the long-term perspective,
firms that will not keep pace with the digitisation process might eventually be forced to
abandon the business.

Policy Implications

ICT-driven innovations play an important role in the competitiveness of companies in the
aeronautics sector. It is, therefore, a priority to encourage companies to implement e-
business solutions to introduce new products, services and ways of doing business.
However, any action supporting innovativeness should particularly address the issue of
appropriation of private benefits from innovation. In this context, the subject of fair benefit
sharing between electronically cooperating companies is of great importance.

The process of e-business diffusion in the aeronautics sector follows a clear top-down
pattern. Prime contractors together with major system integrators define the requirements of
new applications and develop them. Then, whenever necessary, companies at lower layers
of the supply chain are required to adopt the pre-defined standards. It is vital for SMEs that
their interests are taken into account during the standardisation process. Since SMEs
often lack the necessary negotiation power, public bodies can ensure that the voice of SMEs
is heard as well.

SMEs’ awareness about the benefits offered by e-business still remains low. A large share of
SMEs see their size as the prime reason not to engage into e-business although numerous
ICT applications offer benefits independent of firm size. In light of this finding, increasing the
awareness of ICT potential among SMEs in the aeronautics sector remains an important
challenge at both the European and national level.

Companies will be able to identify the potential of e-business and take advantage of ICT
applications only if they have educated and skilled workforce. Improving the availability of
skilled workforce and enhancing its qualifications are important prerequisites for further
development of e-business and, in the long term, strengthening the condition of the
European aeronautics industry and increasing its competitiveness.

There is a communication barrier between companies and IT providers. SMEs complain
that there is a shortage of inexpensive and uncomplicated solutions meeting their needs.
Supporting the dialogue between companies in the aeronautics sector and IT providers
seems to be a possible solution to this problem. This process can be facilitated by, for
instance, the creation of regional e-business platforms enabling an exchange between
manufacturing companies and ICT service providers.

Profile and Background

Since the mid-nineties the industry experienced sound growth of sales volumes and
employment. After a sharp drop in the industry turnover of 9% in 2002, the European industry
was above its 2000 level of turnover and in 2003 achieved the third best year in its history.
Within the last decade, the European aeronautics industry has exhibited a considerable
turnaround in operating profit margin. The positive results are not only attributed to a more
favourable economic environment, but also to the industry’s efforts to cut costs and to
improve the bottom line.
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Electronic Business in the Aeronautics Industry

This study explores the development and implications of ICT and electronic business in the
aeronautics industry. It builds on previous sector studies published by the e-Business W@tch
on the transport equipment industry between 2002 and 2004 (available under ‘resources’ at
www.ebusiness-watch.org).? The study focuses on specific issues that were found to be
particularly relevant for the sector under review. The analysis is supported by new survey
data, empirical analyses and case studies on e-business activity in enterprises, resulting
from expert interviews with selected companies. The conclusions summarise the main
business implications for small and medium-sized firms in the sector stemming from ICT and
e-business. Important drivers for the development of electronic business in the next 2-3
years are presented. Finally, the study points at ICT related policy challenges.

1 Introduction

1.1 Sector definition

According to the NACE Rev. 1.1 classification of business activities®, the aerospace industry
includes the following activities:

Exhibit 1-1: Business activities covered by the aeronautics industry (NACE Rev. 1.1)

NACE Rev. 1.1 Business Activity

DM 35 Manufacture of other transport equipment

35.3 Manufacture of aircraft and spacecraft

The emphasis of the succeeding analysis is on the e-business issues in the aeronautics sub-
sector, as sub-sectors spacecraft and the military transport equipment produce primarily for
government agencies and substantially differ from the other sub-sector. It must be noted,
however, that the composition of the available databases does not allow the exclusion of the
spacecraft sector and the data presented in the following sections of this report covers
companies active in the space industry as well. Since this sub-sector accounts for less than
5% of the industry turnover (ASD 2004), neglecting it in the following discussion should not
have any negative impact on the quality of the analysis.

The aeronautics industry can be divided into three sub-sectors (ASD 2004):

The systems and frames sub-sector manufacturers complete systems and/or frames
for aeroplanes, helicopters, gliders and ground installations. It accounts for 60% of
the industry consolidated turnover.

The engines sub-sector produces piston engines, turboprops, turbojets and jet
engines. It accounts for 20% of the industry consolidated turnover.

2 e-Business Sector Studies on the Transport Equipment Industry, July 2002, February 2003, July 2003, May

2004, August 2004. www.ebusiness-watch.org (‘resources’).

NACE Rev. 1 is a 4-digit activity classification which was drawn up in 1990. It is a revision of the "General
Industrial Classification of Economic Activities within the European Communities”, known by the acronym
NACE and originally published by Eurostat in 1970.
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The equipment sub-sector is responsible for the production of finished products,
subsystems and parts for installation in aircraft systems and accounts for 20% of the
total sector turnover

In addition to the above classification, one can divide the aeronautics industry into five
segments according to the final products: large commercial aircraft, helicopters, regional
aircraft, business jets and military aircraft. Two companies dominate the commercial aircraft
business, Boeing, a US-based company, and Airbus. The latter, owned by the EADS
(European Aeronautic Defence and Space Company) consortium, became a single
integrated company in 2001 (BDLI 2004). French Dassault and British BAE Systems lead in
the production of military aircraft in Europe. The European helicopter segment consists of
Eurocopter, a German-French consortium, and AgustaWestland, a company that emerged
after the fusion between Agusta (ltaly) and Westand GKN (UK). SNECMA (France) and
Rolls-Royce (UK) are companies producing aircraft engines. The production of final products
accounts for approximately 50% of the total industry turnover (€ 36 billion). The largest
contributor is the civil aircraft group that reported turnover of nearly € 19 billion.

Similar to other industries in the transport equipment sector, the European aeronautics
industry has changed significantly within the last decade. The process of reorganisation and
concentration has helped to achieve a position that enables it to compete against US firms.
Consequently, EU firms are now among the global aeronautics leaders, with EADS and BAE
Systems (British Aerospace) generating € 30 and € 19 billion in annual turnover,
respectively.

Reflecting common trends in the industry, the European aeronautics sector is characterised
by a complex network of companies, joint ventures, international consortia and partnership
agreements. Furthermore, European firms gradually increase their presence in the global
aeronautics industry and create linkages with companies from other parts of the world at all
levels of the value chain. In addition to a high degree of production concentration (see Exhibit
6-2), the aeronautics industry is characterised by a high level of regional concentration
(AECMA 1999). The best-known example of European aeronautics clusters is Toulouse in
France. The most important driver of the Toulouse aeronautics cluster is the Airbus Group
that located its headquarter and assembly line in this French city. In the UK, the most
important aeronautics clusters include those in the Lancashire, Farnborough and Bristol
areas. In Germany, the biggest centres of aeronautics activity are in the Bavarian region and
in the area of Hamburg/Bremen. Italy has three main aeronautics clusters: Piemont,
Lombardia and Campagnia. The aeronautics industries in other countries such as Poland,
Spain and Sweden are characterised by regional clustering as well. Most of the companies
located in the clusters are SMEs.

Although the contribution of SMEs to the industry’s turnover and employment is relatively
small (see Exhibit 6-2), they play an important role in the industry supply chain due to their
creativity and flexibility. In many cases, the expertise and know-how of specialised small
firms are frequently indispensable for larger customers. Similar to large industry players,
SMEs operate within a complex set of conditions as well. In addition, the industry
developments put more pressure on SMEs. In particular, the process of industry
consolidation at the systems level is nearly completed and is moving on to the equipment
sector. As a result, the integration of subsystems is in the hands of few large companies. In
order to cooperate with them, suppliers need the necessary resources that allow them to
participate in the development of new systems. In addition, the emergence of trans-national
aeronautics companies and the adoption of global procurement strategies increases
competition. This, in turn, puts additional pressure on SMEs.
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1.2 Review of key results from previous sector studies

Issues of e-business in the aeronautics industry were analysed in the previous reports on the
transport equipment sector.* Main findings from Sector Report (August 2004) are presented
below.

ICT infrastructure

Internet access and standard internet applications, such as e-mail and websites, were
available to virtually every company in the transport equipment sector. Interestingly, there
were no significant discrepancies in the adoption of these technologies between Western
and Central European countries. Although, in general, both telephone and internet access
rates in Central Europe were well below the average levels in the EU-15, the diffusion of the
internet and basic applications in the transport equipment sector had nearly reached
saturation levels amongst the transport equipment producers in Central Europe.

E-business development

Despite being endowed with the basic ICT infrastructure, a number of factors slowed down
the adoption of more advanced technologies in the transport equipment industry. Frequently
cited reasons for the delay of e-business diffusion included legacy solutions commonly used
in the industry, such as EDI (electronic data interchange), and resulting reluctance of many
industry players to implement new technologies. EDI systems required substantial
investments and their implementation resulted in a complex re-organisation of business
processes and supplier-customer relationships. Consequently, some companies argued that
there was no urgent need to introduce new applications before EDI systems have amortised.

Also numerous initiatives aiming at establishing standards for e-business practices failed.
Contrary to initial expectations, online marketplaces did not gain wide acceptance among
firms in the transport equipment industry. Frequently cited reasons included security
concerns, a “battle of power” among customers, suppliers and operators of e-marketplaces,
and the preference of powerful industry players to use proprietary systems. As a
consequence, electronic marketplaces were rarely used in this sector. Many firms either
preferred their established suppliers or used the internet to operate their own e-procurement
system.

Preceding analyses revealed that not all e-business technologies were being adopted to the
same extent. While companies representing 65% of all employees in the transport equipment
sector made online purchases and reported positive impact of e-procurement on costs and
process efficiency, online sales tools still remained a niche application. Similarly, companies
often exchanged documents via the internet, but hardly ever used it for contract negotiations
or collaboration to forecast product demand. Also customer relationship management
systems (CRM) seemed to play a more important role than supply chain management
applications (SCM).

ICT and innovativeness

E-business technologies were an important enabler of innovation. In other words, many firms
made use of ICT to improve processes and to bring new products or services to the market.
Furthermore, it was reported that both ways of introducing new products and services, i.e.
facilitated by ICT or carried out without the internet, had a positive impact on turnover,
profitability, and employment growth. However, it was not found that either method was
superior to the other. Thus, ICT adoption was not the only source of competitive advantage.

*  e-Business Sector Studies on the Transport Equipment Manufacturing Sector, July 2002, February 2003, July

2003, February 2004, August 2004. www.ebusiness-watch.org (‘resources').
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Size-class specific differences

The transport equipment sector exhibited a significant gap in the e-business development
between large enterprises and SMEs, compared to other sectors. Whereas large companies
in the transport equipment industries were found having installed highly developed and
complex IT systems and making active use of numerous e-business applications, SMEs
remained reluctant and exhibited very low adoption figures for various indicators. However,
the pronounced gap in the e-business diffusion between large firms and SMEs was not
necessarily a result of market failure. For example, deployment of many e-business
applications is subject to minimum scale of operations and economies of scale. They often
have high fixed cost components and benefits that increase with the number of users. In
other words, many of these technologies are designed to solve problems existing only in
large enterprises. Examples of such applications include intranets, Supply Chain
Management, or Enterprise Resource Planning systems.

Yet, economies of scale and network effects were not the only reasons for the overall lower
adoption figures among SMEs in the transport equipment sector. Taking into account that
only 55% of micro-enterprises were making use of the internet and only 70% of electronic
mail, it did not come as a surprise that companies in this size class hardly ever procured
online or had a website. Interestingly, the survey results of 2003 suggested that the
reluctance of SMEs to adopt internet technologies is more pronounced among companies in
Germany, France, Sweden, and the UK than in the remaining countries. This cannot only be
explained by economies of scale or cost advantages of large firms. Presumably, lack of
interest, internet illiteracy, and limited awareness of benefits of basic applications delayed the
adoption of ICT technologies and e-business among SMEs in some countries.

Summary of main findings
High endowment with basic ICT infrastructure.
Dominance of legacy systems based on EDI standards.
Minor role of electronic marketplaces.
ICT as an important enabler of innovation.

Significant differences between companies of various sizes with
respect to e-business development.
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Exhibit 1-2: E-Business Scoreboards for transport equipment manufacturing

Indexed scoreboard: component indicators

Transport equipment manufacturing

B0 Max OAverage B Transport

Indexed scoreboard: categories (aggregate)

Transport equipment

A
1,5

Cc

B Max [JAverage B Transport

Max = maximum indexed value for one
of the 9 sectors

Average = mean value for the 9 sectors

Categories
A) Basic ICT infrastructure

B) Internal processes
C) Supplier-facing activities

D) Customer-facing activities

NB: The scoreboard is
based on employment-
weighted data. Diagrams
are, consequently,
‘biased’ towards large
enterprises which
dominate this sector.

Indicators

A: Basic ICT Infrastructure

A.1) LAN

A.2) Internet connectivity

A.3) Remote access to company network
A.4) Wireless access to company network
B: Internal processes

B.1) Use of an intranet

B.2) Use of online technology to track
working hours and/or production time

B.3) Use of ERP systems

B.4) Perceived impact of e-business on
internal work processes

C: Supplier-facing activities

C.1) Enterprises purchasing at least 5% of
their supplies online

C.2) Use of SCM systems

C.3) Integration of IT system with supplier(s)

C.4) Electronic exchange of documents with
suppliers

D: Customer-facing activities

D.1) Enterprises maintaining a website with

a content management system

D.2) Use of CRM software systems

D.3) Enterprises selling at least 5% of their
goods & services online

D.4) Enterprises with an online sales system
offering the capability of secure
transactions

Assessment: Manufacturing
sector with intensive e-business
usage but demonstrating a
pronounced gap between large
and small firms in this respect

In 2004, large companies in the
transport equipment sector were
already advanced users of e-
business technologies. They were
equipped with highly developed IT
infrastructures and made active
use of various e-business
applications for internal processes,
procurement and supply chain
integration, and also for marketing
purposes. On the other side, small
companies in this sector were
found to be clearly lagging behind
in terms of ICT infrastructure and
e-business usage.

Source: e-Business W@tch (e-Business Survey 2004)
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2 The statistical picture

e-Business W@tch collects data on the use of ICT and e-business in European enterprises
by means of representative surveys. The e-Business Survey 2005, which was the third
survey after those of 2002 and 2003, had a scope of 5,218 telephone interviews with
decision-makers in enterprises from seven EU countries (the EU-7, i.e. Czech Republic,
France, Germany, ltaly, Poland, Spain and the UK). These countries account for roughly
75% of the EU-25 population and GDP, and together contribute 95% of the production value
of the aeronautics industry in the EU Member States (see Exhibit 6-4).

The survey was carried out as an enterprise survey: data collection and reporting focus on
the enterprise, defined as a business organisation (legal unit) with one or more establish-
ments. Interviews were carried out in January and February 2005. In contrast to the surveys
of 2002 and 2003, the survey of 2005 considered only companies that used computers.
Thus, the highest level of the population ("base") was the set of all computer-using
enterprises that were active within the national territory of one of the respective countries,
and that had their primary business activity in one of the sectors specified by NACE Rev. 1.1
categories. Therefore it makes a difference if a figure represents a percentage of "all
companies" (as in 2003) or a percentage of "companies using computers" (as in 2005).
Differences are much less pronounced, though, when figures have been weighted by
employment.® The second important difference between the 2003 and 2005 surveys
concerns the configuration of sectors. Three very large sectors (retail, health, business
services) that had a major impact on aggregate results in 2003 were not continued in 2005.
Instead, another huge sector (construction) was introduced. For these reasons, direct
comparisons of aggregate results should be cautiously made and only with explicit reference
to these differences.

On average, about 560 interviews per sector were conducted.® For the aeronautics industry,
however, only 163 companies could be interviewed, due to the small number of firms
operating in the industry. The small size of the sample poses some restrictions on the
following analysis. For instance, the statistical significance of the observations is highly
limited. Furthermore, more detailed comparisons are not possible. In addition, the sample
size of large enterprises can not be considered representative since only 13 enterprises with
more than 249 employees participated in the survey. The composition of the sample
regarding the regional origin of the largest firms poses further restrictions on the analysis.
Nine out of thirteen large enterprises are located in two countries, five in the Czech Republic
and four in France. Thus, the survey results might be strongly biased. In order to at least
partially overcome the above outlined problems, only enterprise-weighted data are
presented and the data for the size class comprising the largest companies are
excluded from the presentation.

The following sections focus on presenting and interpreting the new results of the e-Business
Survey 2005. More detailed information about the survey methodology, the sampling and
business directories used, the number of interviews conducted in each country and sector,
and data on non-response rates are available in Annex | and on the website of the e-
Business W@tch.”

Employment-weighted figures should be read as "enterprises comprising x% of employees" in the respective
sector (or country). Employment weighting is useful because, due to the significantly greater number of micro-
than non-micro-enterprises, un-weighted figures would effectively represent mainly the smallest sizes of firms.

The survey was conducted using computer-aided telephone interview (CATI) technology. Field-work was
coordinated by the German branch of Ipsos GmbH (www.ipsos.de) and conducted in co-operation with local
partner organisations.

7 See www.ebusiness-watch.org/about/methodology.htm
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2.1 Basic ICT infrastructure

Internet access and network infrastructure

Exhibit 2-1 summarizes the survey results on internet access and basic computer
infrastructure. According to the new survey data, the diffusion of internet access has reached
the saturation level in the aeronautics industry. Nearly every company having a computer
has internet connection. In contrast, the data for the use of advanced computer networks
show that there are significant discrepancies in diffusion rates of computer networks between
companies of different sizes. Whereas 63% of all companies have local area networks
(LAN), only 16% have access to wide area networks (WAN) and 20% have virtual private
networks (VPN). Though nearly every medium-sized enterprise has a local area network, this
application is available in only 46% of micro-enterprises and in 84% of small firms. Similarly,
WAN and VPN are predominantly deployed by larger firms and are virtually non-existent in
smaller companies. Such differences in technology adoption can be explained by the
characteristics of complex computer networks. Since profitability of their use is subject to
economies of scale, a minimum scale of operation is one of the conditions for their profitable
implementation.

Exhibit 2-1: Internet access and computer network infrastructure

Have access to Use LAN Use WAN Use VPN
internet
Aeronautics (EU-7) 929 63 16 20
1-9 empl. 99 46 7 6
10-49 empl. 100 84 11 12
50-249 empl. 100 98 33 79
Total (10 sectors, EU-7) 91 44 8 9
Food & beverages 83 36
Textile 93 37 5
Publishing & printing 98 57 11 7
Pharmaceutical 96 60 20 16
Machinery, equipment 95 49 8 7
Automotive 92 50 12 12
Construction 91 36 6 4
Tourism 90 40 8 9
IT services 100 87 21 32
Base (100%) all all all all
Figures in % of firms. "All" = companies using computers. N = 163 (Aeronautics, EU-7), N = 5218 (Total, EU-7)
LAN = Local Area Network; WAN = Wide Area Network; VPN = Virtual Private Network

Source: e-Business W@tch (e-Business Survey 2005)

Quality of internet connection

The quality of internet connection is paramount to the development of e-business. A central
indicator for the quality of telecommunication infrastructure is bandwidth. The available
bandwidth determines which e-business applications can be efficiently used. Higher
bandwidth enables an exchange of more information per unit of time. With a broadband
connection, a firm can fully exploit sophisticated IT systems.

Exhibit 2-2 presents survey results on internet connection types. At present, only 13% of
interviewed companies in the aeronautics sector reported using an internet connection with
transmission capacity of more than 2 Mbit/s. More than a half of the surveyed companies
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have an internet connection with transmission capacity of less than 2 Mbit/s. Moreover, 13%
of firms still access the internet via analogue dial-up modems. Other firms use more
advanced connection technologies such as ISDN or DSL. Compared to the weighted
average for the 10 sectors covered by the e-Business Survey 2005 (EU-7), a relatively large
share of firms (31%) implemented technologies enabling a remote access to the firm’s
computer system. 8% of firms plan to install such a system in the near future.

Similar to the computer networks usage, there are significant differences in the quality of
internet connections between enterprises of different size classes. Less than 15% of micro
and small firms and 24% of medium-sized enterprises use the outdated dial-up modem
technology to access the internet.

Exhibit 2-2: Type of internet connection used

Still use Can remotely Plan to
analoque dial- Are connected Are connected . access the implement
9 with <2 Mbit/s with >2 Mbit/s computer remote access
up modem
system technology
Aeronautics (EU-7) 13 64 13 31
1-9 empl. 13 61 10 27
10-49 empl. 14 66 3 22 10
50-249 empl. 24 88 10 78 8
Total (10 sectors, EU-7) 18 59 9 19
Base (100%) Companies with internet access all all

Figures in % of firms. "All" = companies using computers. N = 163 (Aeronautics, EU-7), N = 5218 (Total, EU-7)

Source: e-Business W@tch (e-Business Survey 2005)

IT skills development and outsourcing of ICT services

Since the availability of skilled staff is an important requirement for successful e-business
implementation, companies were asked whether they have tried to recruit IT specialists in the
last twelve months and whether they offer any ICT training to their employees. Compared to
the weighted average for the 10 sectors covered by the e-Business Survey 2005 (EU-7),
companies from the aeronautics sector do not exhibit an extraordinary demand for IT staff.
Only 7% of all companies tried to employ an ICT specialist. There are, however, significant
differences between companies of different sizes with respect to the demand for IT
specialists. Predominantly medium-sized enterprises were looking for new IT personnel. As
indicated in other sources, prime contractors and aeronautics suppliers suffer because of
shortages in key engineering skills (WEAF 2005). In particular, firms are having difficulties
filling high-level IT vacancies, leading to delayed product development and loss of business
in many cases (SBAC 2004).

In order to meet the demand for ICT skilled personnel, companies adhere to the employee IT
training. 15% of firms strive to keep their personnel up-to-date regarding ICT qualifications,
which is equal to the weighted. Yet, despite the fact that technological progress requires
firms to constantly increase the skill level of their employees, not all firms are pursuing an
active strategy of qualification improvement. In particular, the smallest enterprises seem to
ignore the importance of personnel development. Obviously, there are size-dependent
factors that inhibit small firms from increasing the qualification level of their employees. For
example, due to a small number of employees working in a company, certain tasks are
dependent on particular persons and no substitutes are available. Thus, small companies
cannot afford to give their employees time off for training. Finding a replacement for an
absent employee and making other organizational arrangements for the time in which she
participates in qualification training is easier in a larger firm. Furthermore, since the smallest
companies do not have their own expertise, they have to hire external organizations to train
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their workforce in the ICT area. This requires significant expenses that are not affordable for
many small firms. The average cost of training decreases with the number of participants as
well. In other words, a large firm can send employees to an ICT course at a lower unit cost,
compared to a small firm, and benefit from economies of scale.

Although cost savings opportunities are often cited as a prime reason why companies decide
to take advantage of expertise of ICT companies, outsourcing can be considered as another
way of overcoming internal shortages in the supply of ICT specialists. Other drivers of
outsourcing ICT services include the business function involved, company size and structure,
and the specific situation in particular market segments and national or regional contexts
(European Foundation for the Improvement of Living and Working Conditions 2004).

The survey results confirm the importance of outsourcing for aeronautics companies
throughout Europe (see Exhibit 2-3). A relatively large share of firms, compared to the
weighted average for 10 sectors (EU-7), appoints external organisations to perform ICT
activities. Last year 59% of the surveyed companies outsourced ICT services to external
firms. Though outsourcing is a common practice independent of company size, it seems that
the propensity to outsource ICT services is positively correlated with firm’s size. The most
outsourced services include hardware maintenance and web hosting/data storage.

Exhibit 2-3: Outsourcing of ICT services

specialists activity maintenance = data storage
Aeronautics (EU-7) 7 15 59 39 29
1-9 empl. 5 8 50 34 25
10-49 empl. 2 12 71 47 38
50-249 empl. 12 40 68 53 50
Total (10 sectors, EU-7) 7 15 52 38 22
Base (100%) all all all all all

Figures in % of firms. "All" = companies using computers. N = 163 (Aeronautics, EU-7), N = 5218 (Total, EU-7)

Source: e-Business W@tch (e-Business Survey 2005)

Summary of main findings: ICT infrastructure

- The intemet access available in virtually every company.
- Advanced computer networks are still not generally used.
- Average adoption of broadband connections.

- ICT employment training at average level.

- High propensity to outsource ICT services.
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2.2 Internal processes and cooperation with business
partners

Facing challenges from the changing economic environment, the aeronautics sector has
gone through tremendous changes in recent years. In order to improve their performance,
enterprises have introduced innovative ways to reduce material and production costs. In
addition, to cut time and costs of operations, business processes have been redesigned and
automated. Used in a number of areas, e-business helps to achieve these goals. For
example, knowledge management and e-learning systems support information and
innovation management.

Enterprise resource planning (ERP), supply chain management (SCM) and human resource
tools are applications installed to optimise processes and streamline the information flow. As
reported in the previous studies on transport equipment manufacturing, this is a leading
sector as regards the adoption of sophisticated ICT applications. The new data reveal that
the aeronautics industry is also far ahead of companies from other sectors in use of ICT
solutions supporting business processes. Exhibit 2-4 shows the figures regarding the
adoption of ICT solutions supporting internal processes.

Exhibit 2-4: Use of ICT solutions to support internal work processes

Intranet n:( anr;“éfggﬁt aﬁ;ﬁirart‘ilg gs ERP onI:iancgl; il?g urs
Aeronautics (EU-7) 42 14 22 25 17
1-9 empl. 22 1 11 11 8
10-49 empl. 53 16 12 26 22
50-249 empl. 91 54 56 75 35
Total (10 sectors, EU-7) 19 5 9 9 8
Food & beverages 12 4 6 6 6
Textile 17 8 4 8 5
Publishing & printing 23 8 9 8 5
Pharmaceutical 35 8 10 19 9
Machinery, equipment 22 6 9 17 11
Automotive 30 7 9 18 13
Construction 14 4 6 7 7
Tourism 18 3 9 8 5
IT services 50 17 27 18 19

Base (100%) all all all all all

Figures in % of firms. "All" = companies using computers. N = 163 (Aeronautics, EU-7), N = 5218 (Total, EU-7)
ERP = Enterprise Resource Planning

Source: e-Business W@tch (e-Business Survey 2005)

According to survey results, the adoption rates of such systems as knowledge management,
e-learning and ERP are much higher than the weighted average for the 10 sectors covered
by the e-Business Survey 2005 (EU-7). The wide usage of knowledge management and e-
learning tools is in line with the specific characteristics of this knowledge-intensive industry.
However, due to the fact that these applications are relatively expensive and support
complex processes characteristic of large companies, there are significant variations in
adoption rates with respect to firm size. For example, on the one hand, 54% and 56% of
medium-sized companies reported that they have implemented, respectively, knowledge
management and e-leaming applications. On the other hand, only 16% of small firms
reported using knowledge management tools and 12% e-learning applications. Similarly,
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medium-sized enterprises are leading in usage of ICT solutions for resource planning and
human resource management. 75% of companies in this company size class use ERP and
35% track working hours online. Despite the complexity and costs of these applications,
small companies frequently use ERP systems as well.

The wide diffusion of ICT systems for communication with external partners is another indic-
ator of the important role of e-business in the aeronautics sector. Exhibit 2-5 summarises the
results of adoption of ICT solutions supporting work processes along the industry value
chain. Regarding a number of e-business technologies, the aeronautics industry is ahead of
the weighted average for 10 sectors (EU-7).

Exhibit 2-5: Use of ICT solutions to support work processes along the value chain

. Collaborative o
SOM g omebortiue | forscastingor  Manade capacites
Aeronautics (EU-7) 6 17 21 20
1-9 empl. 0 11 12 9
10-49 empl. 6 15 12 21
50-249 empl. 10 34 55 36
Total (10 sectors, EU-7) 6 11 9 9
Food & beverages 4 5 5 12
Textile 6 7 5 10
Publishing & printing 5 19 12 9
Pharmaceutical 12 10 10 16
Machinery, equipment 3 15 7 13
Automotive 11 16 8 17
Construction 6 17 21 20
Tourism 5 6 6 5
IT services 6 14 13 11
Base (100%) all all all all
Figures in % of firms. "All" = companies using computers. N = 163 (Aeronautics, EU-7), N = 5218 (Total, EU-7)
SCM = Supply Chain Management

Source: e-Business W@tch (e-Business Survey 2005)

Particularly striking is the high level of adoption of online tools for capacity management and
ICT solutions facilitating collaboration between firms in this industry. The interdependencies
between companies in the sector are clearly illustrated by the intensive use of applications
supporting inter-organisational processes such as product design and demand forecasting.
17% and 21% of companies use ICT tools facilitating collaborative product design and
demand forecasting, compared with 11% and 9% for the weighted average for the 10 sectors
covered in 2005 (EU-7).

Again, significant discrepancies in the adoption levels can be observed among companies of
different sizes. The lowest adoption rates of ICT tools supporting inter-firm collaboration are
observed for the smallest firms. For example, none of the interviewed micro firms has
implemented a Supply Chain Management (SCM) system. However, the fact that small firms
do not use many sophisticated ICT applications is not necessarily a sign of market failure.
Since these e-business solutions are designed to support communication, information
exchange and business processes present only in complex organisational structures, their
deployment in small firms is, in general, economically not justified.

Due to the importance of data exchange standards for both inter- and intra-firm process
integration, companies were asked what standards they use for electronic interaction with

19 September 2005



e-busiress
wigich L
— Aeronautics industry

their suppliers and buyers. Standardised data includes electronic product catalogues, orders,
invoices, delivery notices and similar business documents, but excludes e-mail messages.

Exhibit 2-6 presents the results regarding the use of standards in different company size
classes. The most frequently used standards for document exchange include proprietary and
XML-based standards. EDI (Electronic Data Interchange) and STEP (Standard for the
Exchange of Product Model Data) standards play a rather minor role. The low adoption level
of EDI-based applications gives the aeronautics industry an advantage, compared with other
industries that deployed this technology in the past. For example, the automotive industry
widely adopted EDI systems in the 1980s. Today, having made considerable investments in
costly EDI-based applications that barely enable the exchange of data between systems,
companies find it difficult to switch to more flexible and open standards such as XML. Thus,
being unimpeded by old applications, the aeronautics industry can leapfrog the obsolete
technology and adopt systems based on, for instance, XML. This, in turn, would be of a great
benefit to all industry players and, in particular, to SMEs.

Exchange of standardised data is strongly related to firm size: micro and small enterprises
rarely use standardised data. In contrast, medium-sized companies are the most frequent
users of uniform documents and protocols. For example, 53% and 32% of medium-sized
companies use EDI-based standards and STEP standards, respectively, compared to 14%
and 13% of small firms. The aeronautics industry exhibits significantly higher use of
standards than the weighted average for 10 sectors (EU-7).2

Exhibit 2-6: Use of data exchange standards

EDl-based  XML-based STEP Proprietary teg;?‘?;al
standards standards standards standards standards
Aeronautics (EU-7) 10 12 7 28 15
1-9 empl. 0 6 0 19 8
10-49 empl. 14 15 13 37 17
50-249 empl. 53 30 32 55 54
Total (10 sectors, EU-7) 2 4 1 6 4
Base (100%) all all all all all

Figures in % of firms. "All" = companies using computers. N = 163 (Aeronautics, EU-7, all), N = 5218 (Total, EU-7, all).
EDI = Electronic Data Interchange; XML = Extensible Markup Language;
STEP = Standard for the Exchange of Product Model Data)

Source: e-Business W@tch (e-Business Survey 2005)

The above indicators on e-business standards diffusion are in line with the findings on the
importance of standards and interoperability for companies in different company size classes
(see Exhibit 2-7). On the one hand, micro and small firms are not concerned with inter-
operability within and, in particular, between sectors. On the other hand, however, a large
share of companies in these two size groups pays attention to standards when making ICT
investments. Having implemented a particular application, a company becomes locked-in
and, due to limited resources, cannot reverse the decision. Thus, particularly small firms
must carefully consider any plans related to a deployment of new technology.

Summary and conclusions from the e-Business W@tch workshop on electronic standards November 2003 are
available at http://www.ebusiness-watch.org/. Furthermore, more detailed studies on e-business standards,
interoperability and electronic payments will be presented by e-Business W@itch in Special Reports that are
due by September 2005.
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Exhibit 2-7: Importance of standards and interoperability for e-business

Interoperability within Interoperability between = Relevance of standards
sector sectors for investment decission
Aeronautics (EU-7) 17 1 37
1-9 empl. 7 5 27
10-49 empl. 26 5 47
50-249 empl. 62 50 80
Total (10 sectors, EU-7) 5 4 19

In % of firms. N = 163 (Aeronautics, EU-7), N = 5218 (Total, EU-7).

Source: e-Business W@tch (e-Business Survey 2005)

According to the data, interoperability within and between sectors plays a crucial role for
medium-sized enterprises in the aeronautics sector. In addition, a majority of medium-sized
companies (80%) perceive standards as an essential criterion for ICT investment decisions.
The importance of ICT standards is closely related to the issue of supply chain restructuring.
In light of changing relationships between prime contractors and supplying companies, and
the latter taking over more responsibility, efficient and frictionless communication along the
value chain emerges as a critical factor for smooth cooperation between companies. Today,
many SMEs have to maintain contacts with their customers at higher levels in the supply
chain, with their suppliers at lower levels of the supply chain and, in some cases, with their
peers at the same level. Thus, the availability of standardised documents and uniform data
exchange protocols along the value chain is critical for companies integrated in the industry
value chain.

Summary of main findings: Internal processes and
collaboration with business partners

Intensive use of applications supporting inter-firm collaboration.
Above average use of ERP systems.

High level of adoption of online tools for capacity management,
collaborative design and demand forecasting.

Low adoption level of SCM systems.

Following proprietary standards, the XML-based standards
dominate.

Micro and small firms are not concerned with interoperability. The
reverse is true for medium-sized enterprises.

Companies pay attention to standards when making ICT investment
decisions.
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2.3 Electronic procurement and supply-chain-integration

Similar to scenarios in other industries, electronic procurement was identified as an e-
business application that would significantly change the value chain of the aeronautics
industry. The heralds of online procurement promised numerous benefits such as lower
transaction costs, faster product development, reduced inventory levels, easy identification
and selection of qualified suppliers, access to a global market, real time collaboration with
suppliers on product development and efficient supply chain management. However, the
characteristics of the aeronautics industry created significant difficulties to the development
of electronic procurement. The need to integrate numerous companies in the process of
product development, long product life cycles and the supply chain culminating in only few
manufacturers raised the requirements for trading channels. Thus, a cooperative e-
procurement platform was more appropriate than a simple e-marketplace. This, in turn, made
the transformation from the traditional organisation of operation to e-sourcing more difficult.

The development of online procurement in the aeronautics industry proceeded in two ways.
On the one hand, industry-wide online marketplaces were established. An example of that is
Exostar, a marketplace launched by a consortium of firms from the aeronautics industry.
Exostar was established by a few global industry players (BAE SYSTEMS, Boeing,
Lockheed Martin, Raytheon and Rolls-Royce) and aimed at creating an open and secure
network that would connect prime contractors and supplying companies (Plyler et al. 2001).
The main objective of the creation of the online portal was to eliminate the disparate, paper-
based procedures and obsolete legacy systems. Currently, Exostar connects over 300
procurement systems and has over 16,000 registered customers worldwide (Exostar). More
than 100 companies are actively using Exostar’s online business-to-business collaboration
and distributed product development solutions.

On the other hand, some large firms decided to introduce their own internet platforms for
their suppliers. Sup@irWorld is an example of a company-owned online procurement
platform.® Sup@irWorld, an Airbus project sponsored by the Airbus Executive Committee is a
web-based collaborative e-business solution for AIRBUS and suppliers (Airbus). After more
than 3 years of service, the e-sourcing platform has become a standard practice for all Airbus
users and it has also been extended to another EADS Business Unit. More than 300 Call For
Tenders are launched per month, allowing 4000 internal users to access supplier
information. The platform covers all exchanges for both flying and non-flying materials, goods
and services.

Exhibit 2-8 shows survey results on online purchasing activities in the aeronautics industry.
65% of companies procure online, compared to 44% of the weighted average for the 10
sectors covered by the e-Business Survey 2005 (EU-7). Interestingly, there are no significant
differences in adoption rates between companies of different sizes. Well above one half of
micro and small firms take advantage of e-procurement. Among medium-sized firms, a large
majority of enterprises (80%) make online purchases. This group of firms seems to be also
well equipped with specific solutions for e-procurement.

A more detailed analysis of online purchasing patterns reveals that online purchases in the
aeronautics industry are rather limited in terms of transaction volume. The rate of firms that
procure between 5% and 25% of their inputs online is relatively high. However, the group of
e-purchasers that buy more than 25% of total purchases online is fairly modest, but similar to
other manufacturing industries. A possible explanation might be that as product complexity
increases along the value chain, online trading becomes more difficult.

® Acase study about electronic procurement at EADS was presented in an earlier sector study on e-business in

the transport equipment manufacturing industry (July 2002), see www.ebusiness-watch.org (‘resources')
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Exhibit 2-8: Online purchasing activity

. Buy between 5% Buy more than Use specific ICT
I\:?jtil? ar;l;r;e an_ 25% o_f 25%): of s_upplies solutiF:)ns for e-
supplies online online procurement
Aeronautics (EU-7) 65 39 17 16
1-9 empl. 67 37 18 8
10-49 empl. 58 52 7 8
50-249 empl. 80 6 33 30
Total (10 sectors, EU-7) 44 34 23 1
Food & beverages 22 28 5 5
Textile 30 31 8 8
Publishing & printing 48 41 18 8
Pharmaceutical 38 32 18 14
Machinery, equipment 36 39 11 10
Automotive 41 30 12 13
Construction 36 40 7 9
Tourism 49 32 28 14
IT services 81 26 54 19
Base (100%) all Companies buying online
Figures in % of firms. "All" = companies using computers. N = 163 (Aeronautics, EU-7, all), and N = 91 (Aeronautics, EU-7,
companies buying online), N = 5218 (Total, EU-7, all) and N = 2417 (Total, EU-7, companies buying online)

Source: e-Business W@tch (e-Business Survey 2005)

On the basis of the e-Business Survey 2005 results, it is difficult to conclude on how e-
procurement affects the number of suppliers. On the one hand, it has been argued that
online procurement would lower transaction costs, increase transparency, make the search
for appropriate business partners more efficient, and reduce input prices through an
intensified competition between suppliers. Since more sourcing options increase firms’
bargaining power, it would be advantageous for them to increase the number of firms from
which they procure goods or services. On the other hand, however, firms implement some
ICT applications to automate and integrate processes with selected suppliers. Hence, in
order to benefit from transaction economies of scale, they might tend to reduce the number
of their partners.

Exhibit 2-9: Impact of e-sourcing

Increased number of Number of suppliers Decreased number of
suppliers stayed the same suppliers

Aeronautics (EU-7) 46 47 4

1-9 empl. 65 29 0

10-49 empl. 79 7 0

50-249 empl. 93 7 0

Total (10 sectors, EU-7) 36 52 4
Base (100%) Companies buying online

Figures in % of firms, (Total, EU-7, companies buying online N = 2417)

Due to the low number of observations results are statistically not robust and for this reason should be interpreted with caution.

Source: e-Business W@tch (e-Business Survey 2005)

Exhibit 2-9 presents survey results on the impact of e-sourcing on a number of suppliers.
Most companies reported that online procurement did not have any effect on the number of
their suppliers. Yet, this pattern does not prevail in every firm size class. For example, while
nearly one third of micro-enterprises reported no effect of e-procurement on the number of

23 September 2005



e bllij_l!};l j
wWigich .
== Aeronautics industry

suppliers, only 7% of small and medium-sized enterprises did so. Large shares of firms in all
company size classes reported that adopting e-sourcing practices lead to an increase in the
number of firms they procure from. Only a small fraction of firms did not see any effect of
online procurement on the supplier number and the introduction of e-sourcing practices was
rarely followed by a reduction in the number of suppliers.

Use of specific ICT solutions for e-sourcing

In its e-Business Survey 2005, e-Business W@tch introduced a new question to test and
substantiate whether electronic procurement is in fact a systematic and digitally integrated
process in a firm, or rather an occasional business activity without much significance for the
overall business. Companies were asked whether they "support the selection of suppliers or
procurement processes by specific ICT solutions."® 16% of firms from the aeronautics
industry surveyed said that they used such systems (see Exhibit 2-8). This is about a fourth
of those firms that reported online sales (65%), which is the same ratio as for the total of the
10 sectors studied (11% using special ICT solutions compared to 44% making online sales).

As a follow-up question to the one on the use of special ICT solutions for e-procurement,
firms were asked which business processes they supported with these systems (see Exhibit
2-10). Due to the low number of observations in the aeronautics industry for this particular
question, results are statistically not robust and should be regarded as indicative. It appears
that, in contrast to the overall picture across the 10 sectors, customised company-specific
ICT solutions dominate over standard software packages in the aeronautics industry. Online
marketplaces are also actively used for e-procurement.

Exhibit 2-10: ICT solutions used for e-procurement

0 20 40 60 80 100

|
Standard software package M—m“

Customised, company-specific IT solutions

Software services provided by ASPs

Functionalities offered via sales solutions of
suppliers 38

|
; i 44
Functionalities offered on e-marketplaces
|

‘lAeronautics (EU-7) OAll sectors (EU-7)

In % of firms. Base: Companies using special ICT solutions for e-procurement. N=21 (Aeronautics), N = 784 (Total, EU-7).
Due to the low number of observations results are statistically not robust and for this reason should be interpreted with caution.

Source: e-Business W@tch (e-Business Survey 2005)

% Interviewees were given an additional explanation: "With ICT solutions we do not mean Word, Excel or plain-

text e-mail, but rather specific software solutions or Internet-based services."
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Summary of main findings: electronic procurement
- 65% of companies in the sector procure online.

- No significant differences between company size-bands with respect
to e-sourcing.

- Online transactions are of limited volume.

- E-sourcing caused an increase in the number of suppliers.

- Proprietary procurement systems preferred over e-marketplaces.

2.4 Customer-facing e-business activities

Our previous studies on e-business in transport equipment, manufacturing concluded that
online sales are not a common practice in this sector. Products of both prime contractors and
their suppliers do not easily lend themselves to being traded online. Characterised by a very
high degree of complexity, configured and custom-engineered modules and subsystems are
not easily exchangeable online.

Exhibit 2-11 shows that the adoption rates of online sales in the aeronautics industry are
close to the EU-7 all-sectors average. Currently, only 12% of companies in the aeronautics
sector use the internet for selling their products. However, the weighted average for the 10
sectors covered by the e-Business Survey 2005 (EU-7) is only slightly higher (15%) and the
aeronautics sector is among the leading manufacturing industries.

Exhibit 2-11: Online sales activity

Sell between 5% Sell more than Ussilsu ;:ﬁ)cr:fslcf‘l)?T
Make online sales . and 25% _of goods 25% of_goods online marketing /
online online sales
Aeronautics (EU-7) 12 59 28 15
1-9 empl. 13 44 44 10
10-49 empl. 5 100 0 6
50-249 empl. 24 100 0 59
Total (10 sectors, EU-7) 15 36 29 9
Food & beverages 8 24 2 6
Textile 10 42 14 7
Publishing & printing 18 38 19 9
Pharmaceutical 13 30 17 12
Machinery, equipment 5 18 17 8
Automotive 11 32 19 9
Construction 3 37 0 3
Tourism 31 38 32 12
IT services 25 28 46 23
Base (100%) all Companies selling online
Figures in % of firms. "All" = companies using computers. N = 163 (Aeronautics, EU-7, all), and N = 16 (Aeronautics, EU-7,
companies selling online), N = 5218 (Total, EU-7, all) and N = 781 (Total, EU-7, companies selling online). Due to the low
number of observations results are statistically not robust and for this reason should be interpreted with caution.

Source: e-Business W@tch (e-Business Survey 2005)
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Transaction volumes of online sales are above or equal to the weighted average for 10
sectors (EU-7). However, with the exception of micro-enterprises, hardly any company sells
more than 25% of its output online. The rates of adoption of specific ICT tools supporting
online marketing and sales remain above the weighted average for 10 sectors (EU-7).

Exhibit 2-12 confirms that firms in the aeronautics industry are not only close to the all-
sectors average in the internet usage for sales but also in related activities, e.g. marketing
operations. 66% of firms have a website, compared to 48% for the weighted average for 10
sectors (EU-7). In contrast to small and medium-sized companies, micro-enterprises remain
particularly reluctant to launch their site.

Customer Relationship Management (CRM) applications are used to provide customers with
standardised service offers, and allow an analysis of customer and sales data. With their
help, firms are able to extract valuable information on customer purchasing behaviour or
sales developments. This, in turn, allows customisation of sales and service offers to
individual needs of customers. Consequently, CRM systems can improve customer service
and reduce administration costs. Their deployment seems particularly beneficial for
companies dealing with a large number of customers.

The adoption rates for CRM tools in the aeronautics sector are above the weighted average
for 10 sectors (EU-7). 7% of companies use CRM applications, compared to 5% average.
Again, there are substantial differences in CRM usage with respect to firm size. While only
4% of micro firms and 10% of small enterprises use these tools, the adoption rates for CRM
systems in the medium-sized class reach 28%. This confirms that CRM, similar to other
sophisticated ICT solutions, is a system targeted at enterprises with vast amounts of
customer specific data and high numbers of customers

Exhibit 2-12: Internet presence, online sales and use of CRM system

20 40 60 80 100

Aeronautics (EU-7) | 12 ! l |
1-9 empl. 13 ! ! i
|4 ! | |
10-49 empl. | 5 | | | |
110 | | | 1

50-249 empl. 24 !

Total (10 sectors, EU- : : |
15 | ! !
7) N N 5 I I I

‘IWebsite O Make online sales [1CRM

Base (100%).

N= 163 (Aeronautics, EU-7), N = 5218 (Total, EU-7). In % of firms. Due to the low number of observations results are
statistically not robust and for this reason should be interpreted with caution.

Source: e-Business W@tch (e-Business Survey 2005)
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The composition of customers buying online from firms in the aeronautics sector indicates
that the internet serves as a tool that helps to overcome geographical barriers (see Exhibit
2-13).

Exhibit 2-13: Main location of customers which order online

0 20 40 60 80 100

Mainly regional

L

|

:

|

|

1

Mainly national |

customers 48
Mainly international

customers 31 | }
| |
|

‘-Aeronautics (EU-7) OTotal (10 sectors, EU-7)

Base: N=16 (Aeronautics, EU-7, companies selling online) N = 2417 (Total, EU-7, companies selling online). Due to the low
number of observations results are statistically not robust and for this reason should be interpreted with caution.

Source: e-Business W@tch (e-Business Survey 2005)

In contrast to the weighted average for the 10 sectors covered in 2005 (EU-7), the survey did
not identify a company in the aeronautics sector using the internet to sell its goods to
regional customers. Considering the high levels of regional concentration in the industry, this
finding comes as a surprise. It clearly indicates that companies cooperating within regional
clusters refrain from using online applications for transactions with their customers.
Aeronautics firms seem to prefer using traditional ways of transacting if geographical
proximity allows it. Unfortunately, the data at hand do not provide any additional explanations
of this phenomenon.

Compared to the weighted average for 10 sectors (EU-7), the rate of firms (34%) selling
primarily to customers within the same country is relatively modest as well." Compared to the
weighted average for 10 sectors (EU-7), the rate of firms (34%) selling primarily to customers
within the same country is relatively modest as well. More interestingly, the share of firms
selling online to international customers is more than twice as high as the weighted average
for 10 sectors (EU-7). 66% of companies selling online sell their products to companies
located in foreign countries, compared to the weighted 10 sectors average of 31% (EU-7).
On the one hand, this might indicate that the internet has a positive impact on the
geographical reach of firms. On the other hand, however, the composition of aeronautics
companies’ customers reflects the international dimension and complexity of the industry
supply chain.

Summary of main findings: online marketing and sales
Average diffusion rate of online sales.
Limited volumes of online transactions.

Adoption of solutions supporting sales and marketing activities
dependent on firm’s size.

Transactions with international customers dominate online sales.

27 September 2005



e-busiress
wigich o
- Aeronautics industry

Summary

Good ICT infrastructure and focus on ICT outsourcing

According to the new survey data, the availability of internet access has reached the
saturation level in the aeronautics industry. Advanced computer networks are, however,
still far from being generally used and significant discrepancies in their use between
companies of different sizes exist. Similar to the computer networks usage, there are
significant differences in the quality of internet connections between small and large
enterprises. Many small enterprises lack a broadband connection and a large share of firms
still use the outdated and inefficient dial-up modem technology to access the internet.

Companies in the aeronautics sector exhibit a relatively modest propensity to offer any
computer training to their workforce. Furthermore, not all firms in the sector are pursuing an
active strategy of qualification improvement. In particular, the smallest enterprises seem to
ignore the importance of personnel development.

A relatively large share of firms appoints external organisations to perform ICT activities.
Though outsourcing is a common practice independent of company size, the inclination to
outsource ICT services is positively related to a firm’s size.

Process automation and ICT standards

The aeronautics industry is far ahead of companies from other sectors in using ICT solutions
to support business processes. The wide usage of knowledge management and e-learning
tools is in line with the specific characteristics of the knowledge-intensive aeronautics
industry. Furthermore, despite their complexity and costs, medium-sized companies
frequently use ERP systems as well.

The importance of the value chain integration is clearly illustrated by the intensive use of
applications supporting inter-organisational processes such as product design, demand
forecasting and capacity management.

The most frequently used standards for document exchange in the sector include
proprietary and XML-based standards. Particularly micro and small firms pay attention to
standards when making ICT investments, but little to interoperability, which is more
important for their larger counterparts.

E-procurement as a crucial application in the industry

In an industry such as aeronautics, cooperative e-procurement platforms are more
appropriate than simple e-marketplaces. In addition to input exchange, online platforms in
the sector serve as tools to support the process of inter-firm collaboration. This, however,
makes the transformation from the traditional organisation of operation to e-sourcing more
difficult. In spite of these difficulties, 65% of companies procure online. Interestingly, there
are no significant differences in adoption rates between companies of different sizes.
Nonetheless, online purchases in the aeronautics industry are rather limited in terms of
transaction volume as well.

It can be assumed that most companies benefit from the advantages offered by online pro-
curement. In particular, lower transaction costs, increased efficiency of searching for
appropriate suppliers and more intensive competition between suppliers enable companies
to increase the number of their suppliers and, as a result, give them more bargaining
power through a higher number of sourcing options.

E-marketplaces are being actively used in the aeronautics industry, compared with the EU-7
all-sectors average.
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A modest role of online sales

Online sales are not a common practice in the aeronautics industries. Complex and custom-
engineered modules and subsystems are not easily exchangeable online. Despite this, how-
ever, the adoption rates of online sales among SMEs in the aeronautics industry are close to
the all-sectors average. Transaction volumes of online sales do not deviate significantly
from average values as well.

The aeronautics industry is close to the average values with respect to the internet usage for
sales and related activities, e.g. marketing operations. For example, the smallest firms
remain particularly reluctant to launch their website and the adoption rates for CRM tools are
below average.

A large share of companies selling online to international customers reflects the inter-
national dimension of the value chain.

The general picture

Despite the considerable differences in e-business adoption between firms of different sizes,
the aeronautics industry emerges as one of the e-business leaders, compared to other
sectors covered in the current survey (see Exhibit 2-14). Furthermore, the compound
indicator of ICT adoption and e-business intensity shows that the aeronautics industry is the
second most advanced industry in terms of e-business development and usage among the
manufacturing industries, after the automotive industry, further followed by the machinery
and equipment sector.

A detailed analysis of the compound indicators of ICT adoption and e-business intensity
provides some interesting insights into the patterns of e-business usage in the aeronautics
industry. For example, the basic ICT infrastructure indicator reveals that the level of
endowment with internet access and computer infrastructure is well above the average for
the 10 sectors. This is in line with the previous findings on the rates of basic ICT
infrastructure adoption. Furthermore, the aeronautics industry appears to hold a lead in the
integration and automation of internal processes as well. This finding confirms only the
importance of the ongoing industry transformation and the process of inter-firm integration at
every level of the industry value chain.

An exceptionally high level of supplier-facing e-business activity, compared to the other 10
sectors, features prime contractors and their suppliers. This might not only indicate the
importance of electronic procurement in the sector. As discussed in Section 2.3, supplier
platforms for the aeronautics industry have not only been established for the exchange of
inputs but, what seems to be of greater significance, their aims include facilitating
collaboration between companies. Thus, besides online procurement, the high level of
supplier facing e-business activity reflects the ongoing process of supply chain integration as
well.

The rate of online selling in the aeronautics industry is below the weighted average for the 10
sectors covered by the e-Business Survey 2005. A high complexity of products manufactured
in the sector makes, however, online selling difficult.

In conclusion, despite the considerable differences in e-business adoption between firms of
different sizes and the low level of customer-facing e-business activity, the aeronautics
industry emerges as one of the e-business leaders, compared to other sectors covered in the
current survey. Furthermore, the compound indicator of ICT adoption and e-business
intensity shows that the aeronautics industry is the second most advanced industry in terms
of e-business development and usage among the manufacturing industries, after the
automotive industry, further followed by the machinery and equipment sector.
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Exhibit 2-14: E-Business Sector Scoreboard 2005

A

Cc

0 Max ] Average @ Aeronautics

Four compound indicators based on four component
indicators each:

A = Basic ICT infrastructure

B = Internal processes

C = Supplier-facing e-business activity
D = Customer facing e-business activity

"Average" = average ICT and e-business intensity in
the 10 sectors compared

"Max" = the sector (out of the 10 sectors compared)
Blue diamond: activity in the IT services sector

IT services 100

Automotive 98]

Pharma 95|

Aeronautics 87|

Machinery 72|

Publishing 69|

Food ‘ 58 |

Textile | 54]

Tourism 54|
Construction 36| |

Compound indicator of ICT adoption and e-business intensity, based on
16 component indicators. Indexed values (max. = 100). Component
indicators weighted by employment. Diagrams are, consequently,
‘biased’ towards large enterprises which dominate this sector.

Source: e-Business W@tch (e-Business Survey 2005)
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Exhibit 2-15: Main findings of the e-Business Survey 2005 for the P&P industry

Application area

Highlights

Basic ICT infrastructure
and skills development

(Chapter 2.1)

Internet access is available in virtually every company.
Advanced computer networks are still not generally used.
Average adoption of broadband connections.

ICT employment training at average level.

High propensity to outsource ICT services.

Integration of
Internal processes

(Chapter 2.2)

Intensive use of applications supporting inter-firm collaboration.
Above average use of ERP systems.

High level of adoption of online tools for capacity management,
collaborative design and demand forecasting.

Low adoption level of SCM systems.

Following proprietary standards, the XML-based standards
dominate.

Micro and small firms are not concerned with interoperability. The
reverse is true for medium-sized enterprises.

Companies pay attention to standards when making ICT investment
decisions.

Supplier-facing
activities

(Chapter 2.3)

65% of companies in the sector procure online.

No significant differences between company size classes with
respect to e-sourcing.

Online transactions are of limited volume.
E-sourcing caused an increase in the number of suppliers.
Proprietary procurement systems preferred over e-marketplaces.

Customer-facing
activities

(Chapter 2.4)

Average diffusion rate of online sales.
Limited volumes of online transactions.

Adoption of solutions supporting sales and marketing activities
dependent on firm’s size.

Transactions with international customers dominate online sales.
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3 Key issues of electronic business

Introduction

This chapter explores specific aspects of electronic business in the aeronautics industry in
some more detail. The analysis is based on statistical methods (using data from the e-
Business Survey 2005), desk research and e-business case studies. The chapter does not
claim to provide a comprehensive overview of all topics that are of interest in the context of
e-business development, as this would exceed the limits of this report.

It has been argued that ICT becomes just an infrastructure technology and, therefore, plays
no strategic role. There is, however, little empirical evidence supporting this view. In contrast,
the analyses based on the e-Business W@tch data revealed that ICT is far from being just a
commodity and can be used by companies to gain a competitive advantage. Section 3.1
addresses the question of whether companies in the aeronautics sector perform ICT-related
innovations. Section 3.2 deals with the impact of ICT-enabled innovation on a firm’s
performance.

Section 3.3 discusses the issue of the supply chain integration with an emphasis on SMEs.
For instance, SMEs are frequently required to comply with the e-business practices of their
customers. In practice, this means that they also have to adopt expensive applications that
enable them to exchange data with their customers. However, smooth data exchange
between separate enterprises has not been achieved. Different companies use different
systems and data stemming from one firm could be used only within that entity and its ICT
environment. Industry-wide standards have been perceived as the best way to overcome the
problems related to the use of heterogeneous data exchange formats and protocols.

Exhibit 3-1: Case studies and business examples to be presented in this chapter

Chapter Title and Purpose
Chapter 3.1: Case Study: Information integration at Aerostar
E-business and - Example of ERP system implementation by a large aeronautics company
innovation

Case Study: E-business at MTU Aero Engines

Description of e-business activities and benefits in one of the major global
aero engine producer

Chapter.3.2: Case Study: Product Development Revolution
Inr:;)vatlon and Example of an ambitious e-business project that brought together a number
performance of companies to work simultaneously in a digital environment.
Insights into the potential benefits of inter-firm integration and cooperation
facilitated by ICT
Chapter 3.3: Case Study: Implementation of an ERP at MECAHERS
Integration of the - Motivation for implementation of ERP system by a medium-sized aeronautics
supply chain company

Case Study: E-business in the Polish Aeronautics Industry
Field research e-business attitudes and practices
Insights into the barriers to e-business development

Case Study: SMEs and the supply chain integration
Example of a support initiative for SMEs,

Description of a standardization project
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Case studies featured in this chapter should be regarded as illustrative examples for the
issues that are discussed. Cases are by definition individual manifestations of e-business
practice and are not necessarily representative for the industry as a whole. Some
observations and conclusions on current e-business activity in the aeronautics industry can
be drawn from the cases nevertheless. The selected case studies are briefly introduced in
the table below. The conclusions and policy implications featured in chapters 4 and 5 of this
report are based on observations from these case studies, the statistical analysis and desk
research.

3.1 E-business and innovation

Introduction

ICT creates numerous, company-specific opportunities to improve processes and to
generate new products and services for customers that did not previously exist. Hard- and
software tools offer sets of technologically feasible opportunities. But they can often be
customised and they leave degrees of freedom with the user to decide how, when, or for
what purpose the technology will be used. Therefore, one and the same IT tool can have
varying impacts on two different firms. Hence, the impact of IT on performance is indirect and
depends on how firms decide to utilise the technology, to what extend they take advantage of
a new technology to introduce innovations to their business, and whether this innovation can
be perfectly copied by rivals or not (Koellinger 2005).

On the conceptual level, ICT can be viewed as an enabler of process innovation from the
perspective of a company adopting an ICT application, if the implementation succeeds, the
routines are changed and the new system is actually utilised. IT can also act as an enabler of
product or service innovation from the perspective of the adopter, if it is successfully used to
offer a new service or to deliver products to customers in a way that is new to the enterprise.
For example, a company that adopts and implements a new online shop software usually
changes the routines of how incoming orders are being processed. This is a process
innovation. Also, the new online shop software may allow the firm to deliver its products to
customers in a new way or to offer additional services, such as tracking orders online or
getting immediate information about availability. This would be a service innovation.

Analysis

In the previous Sector Study on TEM," it was found that ICT and the interet are important
enablers of innovation in the transport equipment manufacturing industries. This finding was
based on the e-Business Survey 2003. Recent evidence from the e-Business Survey 2005 in
the aeronautics industry, presented in this chapter, supports this finding.

Concurrent with the earlier survey (2003), the survey of 2005 also contained questions
regarding innovative activities of firms. Two introductory questions that were asked to every
subject elicited whether a company had introduced substantially improved products or
services which were new to the firm during the past 12 months. It was also asked if the
company had introduced new or substantially improved processes for producing or supplying
goods or services which were new to the firm during the 12 months prior to the survey.
These introductory questions were adopted from the Community Innovation Survey (CIS) to
determine the share of companies in the sector that recently introduced product or process
innovations.

" e-Business Sector Study on the Transport Equipment Manufacturing sector, August 2004. www.ebusiness-

watch.org (‘'resources’).
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Companies that indicated in the introductory questions that they have conducted innovations
in the past 12 months were asked follow up questions to elicit if any of these innovations
have been directly related to or enabled by ICT. The current results for the aeronautics
sector are shown in Exhibit 3-2 and Exhibit 3-3. Unfortunately, they are not directly
comparable to previous sector studies on the transport equipment manufacturing industry
(August 2004), because surveys were carried out in different countries. Therefore, a possible
time trend cannot be distinguished from country-specific effects.

Exhibit 3-2: Product innovation indicators

0 20 40 60 80 100

Aeronautics
(unweighted) [ 18]

All sectors

(unweighted) [ 20|

‘ W Productinnovations [ Productinnovations triggered by ICT

Base (100%): Companies having a computer.
N = 163 (Aeronautics, EU-7), N = 5218 (Total, EU-7). In % of firms.

Source: e-Business W@tch (e-Business Survey 2005)

Exhibit 3-3 shows that 45% of aeronautics’ enterprises in the sample introduced substantially
improved products or services to their customers in 2004. 40% of the enterprises that carried
out product or service innovations report that at least some of these innovations have been
directly related to or enabled by ICT. This corresponds to 18% of enterprises in the sample
that carried out ICT-triggered customer-oriented innovations. This closely resembles the
numbers reported for the weighted average for the 10 sectors covered by the e-Business
Survey 2005. Compared to the average, enterprises in the aeronautics industry are slightly
less likely to introduce either ICT-enabled or other kinds of product and service innovations.
Yet, the ratio of innovative firms relying on ICT for some of their product or service
innovations is almost identical in the aeronautics industry and the weighted average (~40%)
for the 10 sectors studied by the e-Business W@fch in the EU-7.

Exhibit 3-3: Process innovation indicators

0 20 40 60 80 100
Aeronautics 43 i i
(unweighted) [ 28] | |
All sectors 45 i i
(unweighted) 31 ! ! !
‘I Process innovation OProcess innovation triggered by ICT

Base (100%): Companies having a computer.
N = 163 (Aeronautics, EU-7), N = 5218 (Total, EU-7). In % of firms.

Source: e-Business W@tch (e-Business Survey 2005)
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According to Exhibit 3-3, 43% of enterprises in the aeronautics industry conducted process
innovations in 2004. About 60% of these firms report that at least some of their process
innovations were triggered by ICT. Although this represents a substantial share of companies
in the aeronautics industry (26% in the sample), the ratio is slightly below the weighted
average for the 10 sectors studied by the e-Business W@tch in the EU-7 (69% of firms
conducting process innovation or 31% in the entire sample). This suggests that the
importance of ICT as an enabler of process innovation is even more pronounced in some
other sectors than in the aeronautics industry. Yet, these new results strongly emphasise the
current importance of ICT as an enabler of innovation in the aeronautics industry.

Implications

The new results from the e-Business Survey 2005 emphasise the strategic importance of
information technologies: ICT still matters as a potential source of competitive advantage
because it enables innovation. A substantial share of enterprises in the aeronautics industry
currently uses ICT to conduct process (26%) or product/service (18%) innovations. Of
course, ICT is certainly not the only enabler of innovation. Yet, as long as there continues to
be rapid improvements in ICT and as long as useful new ICT applications are being
developed, ICT will remain its strategic importance for enterprises in the aeronautics
industry. The new survey results indicate that the innovative potential of ICT in this sector is
currently far from being exhausted.

Case studies

The following case studies demonstrate how companies use e-business applications to
introduce new ways of doing business.

The first case study deals with Aerostar, a large Romanian company, which manufactures
light aircraft for civil aviation and operating in such areas as aeronautic construction,
maintenance and modernisation of aircrafts. In order to improve the efficiency of information
utilisation and meet the requirements of its customers, Aerostar implemented an ERP
system. As a result of process reengineering and use of an appropriate ICT tool, the
company benefited from an increase in quality level, improved information flow and
optimisation of resources use.

The second case study is about MTU Aero Engines, a tier one supplier, developing and
manufacturing aircraft engines. Due to its strategic market position, the firm has implemented
numerous e-business applications supporting its cooperation with suppliers and customers.
The case study presents some of the firm’s function-oriented approaches towards e-business
issues such as engine maintenance or after-sale technical services. One subject brought up
by the company’s representative confirms that not only e-business pioneers can benefit from
the potentials of ICT. According to the company representative, although MTU Aero Engine
took the wait-and-see approach in the first phase of e-business expansion, it avoided
numerous problems that troubled some of the e-business pioneers and could still greatly
benefit from the innovative ways of operating brought together with ICT.

Both case studies indicate that despite the highly complex industry value chain and cyclical
nature of the aeronautics market, companies in the sector can use new technologies to their
advantage.
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CASE STUDY: INFORMATION INTEGRATION AT AEROSTAR

Abstract

Meeting clients’ expectations in a technologically complex environment requires
flexible company operations and radical solutions. Aerostar S.A., a leading Romania

aeronautics company implemented an Enterprise Resource Planning system to keep
ahead of sector competition. This resulted in cost reduction, increased productivity and
quick strategic decision-making.

Case Characteristics

Location of the company Bacau, Romania
Company size (no. of employees) 2100 employees
Turnover in last financial year 30 million euros
Primary customers Other business

E-Business Focus

Strategic Management aaa
Production Management aaa
Finance Management aa

&a =in implementation stage; && = used in day-to-day business; &&& = critical business function

Background and objectives

Aerostar is a leading Romanian aeronautics company situated in Bacau, Romania. Its
main activities are aeronautic construction, maintenance and modernisation of military
aircraft and defensive systems. In addition, Aerostar extends its business to the
manufacturing of a large range of products used in civil aviation such as light aircraft,
specialised hydraulic equipment and electronics.

The company has both national and international clients. Among them are well-known
aeronautics industry names, such as DaimlerChrysler Aerospace and Boeing. Last
year, about 50% of the firm’s total turnover of € 30 million came from international
sales, to Europe (Germany, France, and Croatia), USA, Asia (India, Bangladesh) and
the Middle East (Egypt, Israel). Since its establishment, Aerostar has maintained a
strong market position at a national level and has been a pioneer in the Romanian
aeronautics sector.

Activities

Maintaining a leading position in the Romanian aeronautics industry and strengthening
Aerostar’s international profile, called for a sophisticated information system capable of
providing flexible and integrated solutions to the company’s business processes.
Moreover, a number of clients and partners considered this implementation to be a
condition for further collaboration, or for the participation in international tendering
processes.

“The cooperation with prestigious partners and meeting their needs required the use of
an efficient information system, compliance with the international standards and, at the
same time, modifications to our company practices and specific-activity regulations”,
states one of the Aerostar managers.

Initially, the various departments within the company had developed their own
independent systems and peripheral applications in order to perform their everyday
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functions. A considerable amount of unprocessed information had been stored in
numerous databases, which did not provide the company management with clear
indicators for decision-making. At the same time, productivity had to increase and the
company had to enhance their adaptability to the rapidly evolving market requirements.

Requirements

In 2001, the company decided to adopt and develop the Integrated Information System
of the domestic IT provider SIVECO Romania S.A. The main requirements of the new
system were the following:

To be open and fully integrated according to international standards,

Real-time operation,

To meet the existing national legislation and to function in the Romanian
language,

To ensure data security and the possibility of system recovery,

Configurability as well as upgradeability.

The implementation of the new system would cover nearly all of Aerostar’s functions
and all departments would be involved. However, the most important was the
Production Management component, which would ensure that management of the
preparation, programming, launching, monitoring and control of the production process
was highly effective.

Implementation

The first step of the project was to analyse in detail all business processes. Then,
employees were trained how to use the system. When SIVECO’s standard ERP
application was installed on Aerostar’s IT network, an overlapping period was allowed
for the staff to familiarise themselves with the new working environment, while
maintaining the ability to access the previous one.
During this overlap period, the IT implementation team had to:
Assist the staff to transfer data correctly from the old system to the new one,
Test the accuracy and consistency of the system,
Customise various components in order to comply with Aerostar’'s standards of
working.

An important challenge was to make individuals understand that under the new system
the accuracy of their information inputs would affect other users and could also
potentially have an impact on the company’s operations and strategic plans. Thus, the
implementation team had to effectively communicate with the various professionals and
departments of the organisation.

Results

To this day, Aerostar has based the effectiveness of its business processes on its ERP
system. The overall outcome has been very positive and can be summarised by the
following points:

Increase in productivity dependant on information flow

Better monitoring of organisational performance and production costs
Optimal use of resources

Improved forecast of product demand

Clients’ satisfaction
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The company is now considering starting to sell some of its products through its web
page. However, being sensitive to such issues as security and legislation, Aerostar is
taking a cautious and thoughtful approach to the matter.

Lessons learned

Aerostar's ERP system implementation is a promising example of the use of e-
business technologies in a highly sophisticated and technologically advanced
environment, such as the aeronautics industry. It illustrates how laborious process
analysis, careful customisation and sufficient implementation based on the thorough
training of personnel leads to tangible benefits from efficiency improvement and
process automation. It is also important to note the significance of the driving forces
applied by the market power of international partners, who more and more demand a
certain level of compliance with widely accepted IT trends.

Aerostar has not yet taken full advantage of other e-business technology gains (such
as e-commerce or supply chain integration), but believes that a solid foundation has
been established and that it is only a matter of time before it will deploy new innovative
applications. Forward thinking and the future initiatives deriving from the upcoming
joining of Romania the EU in 2007, will help to transform the company in the years to
come.

Sources and references

This case study was conducted by TRITOXO Ltd., Athens, Greece on behalf of the e-
Business W@tch.
References:

Interviews with Ms. Cristina Chirvasie, Head of Aerostar’s IT Department, January 2005.

Project description obtained from Mrs. Lucretia Maiorescu, Head of EU Programmes
Department of SIVECO Romania S.A., Bucharest, www.siveco.ro, January 2005.

www.aerostar.ro
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CASE STuDY: E-BUSINESS AT MTU AERO ENGINES

Abstract

MTU Aero Engines is Germany’s leading manufacturer of engine modules and
components and of complete aero engines. The company’s headquarters is located in
Munich. MTU employs a total of 7,400 people in three locations in Germany, whereof
two are centres for maintenance.

Considering itself as a fast follower in terms of IT applications, MTU has implemented
several e-business applications during the past three years in order to standardise and
thus simplify recurrent business processes: Repair Services, engine.pool Services, and
Engine Condition Monitoring. These applications provide additional services to the
owners of aircrafts.

Case Characteristics

Location of the company Munich, Germany

Company size (no. of employees) 7,700 employees

Turnover in last financial year 2 billion euros (2004)

Primary customers the three largest producers of aero engines, Pratt &

Whitney, General Electric, and Rolls-Royce

E-Business Focus

Maintenance and repair services aa
e-procurement aa
e-sales aa

&a =in implementation stage; && = used in day-to-day business; &&& = critical business function

Background and objectives

With its headquarters in Munich, Germany, MTU Aero Engines is Germany’s leading
manufacturer of engine modules and components and of complete aero engines. In
Germany, MTU employs around 7,400 people whereof 4,500 are working at MTU Aero
Engines in Munich.

MTU is focussing on three major business areas: Commercial engine manufacture
accounts for 47% of the company’s total revenue and is thus MTU’s largest business
unit. Commercial engine maintenance is increasingly gaining in importance. Its share in
MTU’s turnover currently amounts to about 28%. Finally, the military engine business is
another large business unit that accounts for 25% of the total revenue of MTU Aero
Engines.

The company is producing aero engines for aircrafts from both Boeing and Airbus, e.g.
the Boeing 737 as well as the Airbus A320, the new A380, and the Airbus carrier
A400M. In the military engine business, MTU is participating in the engine construction
for the Eurofighter. With respect to e-business, MTU is pursuing the obijective to
standardise and thus to simplify recurrent business processes. The company considers
itself to be a fast follower in e-business activities. During the initial e-business hype,
MTU remained reluctant towards e-business with the intention to wait and to learn from
the mistakes of others. Today, as a large player in the aeronautics industry, MTU is
technologically advanced and provides several e-business applications for both its
customers and suppliers on a platform-like MTU-portal.
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Activities

MTU uses e-business mainly for its maintenance activities. In that field, it currently
offers three internet applications: Repair Services (eMRO — electronic Maintenance,
Repair, and Overhaul), engine.pool Services (e.pool), and Engine Condition Monitoring
(eECM).

Repair Services (eMRO)

MTU’s repair services consist of engine and module repair activities on the one hand
side, and parts repair services on the other hand side. The following steps are now
conducted online: quotation requests, quotations, orders, and order tracking. In spring
2004, a repair catalogue and a price list have been added to the application in order to
complement the service.

The application was implemented 2.5 years ago (2002/2003). The programming and
implementation work was done internally and externally to equal extents. Externally,
MTU employed Proway GmbH, a relatively small but specialised provider of IT
services. It offered a low-cost solution that was implemented at MTU without any
significant problems. Having completed the installation phase, MTU tested the
application with a selected customer.

According to Mr. Pignitter, the IT director of MTU Germany, the main reasons to
implement online repair services were:

to improve the availability and flow of information,
to increase the efficiency of the processes related to repair services.

These expectations have been accomplished and the application has reduced the turn-
around-times of airplanes and has increased customer flexibility. For MTU, the
electronic repair services not only represent a competitive advantage, but they also
contributed to a disciplining within the whole ERP system. For example, it straightened
the process chain and it reduced the employees’ workload.

It was estimated that at least 30% of the customers that require repair services use
the internet application in order to process the former paperwork components of the
repair service.

engine.pool Services

With the help of engine.pool services internet application, MTU provides its customers
with information on the availability of aircraft engines. The target group for this service
is aircraft owners such as airlines and air carriers whenever they have a need for
original equipment, or for spare engines in case the original engine is in repair.

This service was implemented in 2002 due to a growing demand for comprehensive
engine support. The engine.pool application provides information on the available
engines. An interested party can use the request form in order to provide MTU with
detailed information about its specific needs. In addition, contract details and logistics
data are available online.

Engine Condition Monitoring

In spring 2004, another application for the maintenance business area was launched,
the engine condition monitoring. Since a substantial amount of the operating data of an
aircraft originate from its engine, these data are relayed via VHF/HF radio frequencies
from the aircraft to MTU’s engine maintenance department for evaluation. At MTU,
experts can spot deviations from standard conditions early and thus initiate remedial
measures. This tool helps MTU to overcome the surprise factor and to avoid expensive
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unscheduled repair hassles. These inspections are conducted at regular intervals, in
particular before scheduled engine overhauls. Required parts and components can
thus be ordered well in advance of the general overhaul. This has reduced the
process time by 50%, down to 2 months.

Before this system was in place, MTU has not been able to check for deviations from
standard conditions from distant locations. Only major airlines like Lufthansa, however,
have already had a special lifetime surveillance system in operation as a safety
component which would continuously check the engine conditions.

Further online activities: purchase and sales

In addition to the previously mentioned internet applications which increase MTU’s
efficiency in particular with respect to its maintenance services, the company is also
using e-procurement and e-sales options.

Altogether, MTU currently has about 2,200 suppliers. Only 400 of them (about 18%)
are listed as suppliers in MTU’s internet portal for purchase and logistics. The IT
director explained this number with reference to the sector characteristics: “In the field
of aero engine manufacture, there is a number of very small suppliers who have little or
no knowledge about IT technology. This is due to their business size and due to the
fact that many of the parts required for the production of an aircraft engine are small
batches or individual parts”. As a result, many producers operate in niche markets and
frequently have monopolistic position in production of specialized parts. Thus, due to
their bargaining power, it is difficult for firms like MTU to convince such suppliers to join
make the necessary efforts and join their e-business applications. Nevertheless,
according to the IT director Mr. Pignitter, ‘the company’s goal is to have 80% of MTU’s
suppliers listed in the portal by 2006’.

Certain production materials are purchased online via the strategic purchase
department which also uses EDI. In order to connect to MTU’s e-purchasing platform,
the suppliers have to login on the portal. Depending on the user’s browser settings, the
purchase and logistics portal is available in German or in English. Other materials,
such as office equipment, are purchased online by MTU using the website and the
online catalogue of the supplier.

Regarding the company’s e-sales activities, the IT director reported that MTU only has
three major customers: Pratt & Whitney, General Electric, and Rolls-Royce. These
customers have formed alliances with MTU and became risk-sharing partners. Since
the early days of EDI, a simple server communication between these partners had
been installed and documents were exchanged via EDI flatfiles. In addition, the ERP
systems of MTU and its partners had later been linked. Over the past years, this
infrastructure has been expanded and the channels of communication between MTU
and its partners have been modernised. Today, the partners offer portal-like
infrastructures as well. A very different example is the sale of military aircraft
manufacture. Here, due to the security concerns, all steps in the value chain are still
processed in a conventional way without the use of e-business applications.

Lessons learned

MTU Aero Engines is an important player in the aeronautics industry, in particular in
the manufacture of aero engines. Today, it is also a very proactive player in the field of
e-business. However, this has not always been the case: After the initial adoption of a
‘wait and see” strategy, MTU eventually benefited from having learned from previous
mistakes of others in internet technology and e-business. MTU has been able to install
matured, low-cost e-business solutions which predominantly promote the service
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orientation of the maintenance business unit. Consequently, there are a few important
benefits regarding the use of e-business applications:

The eMRO tool improved the availability and flow of information between the
company and its customers and increased the efficiency of repair services.

The Engine Condition Monitoring tool enabled the company to reduce the time
required for engine repairs by 50%.

The company’s goal is to have 80% of MTU’s suppliers listed in the portal by
2006.

This case study also shows that the technology gap between small and large
companies in the aeronautics industry is substantial. Large industry players, like MTU
and its customers, have reached a very advanced level of e-business technology. In
contrast, very small suppliers have very little or no knowledge about ICT systems and,
moreover, they do not see a need for or an advantage from investing in information
technology.

Sources and references

This case study was conducted by Katrin Meder, DIW Berlin, Germany, on behalf of
the e-Business W@tch.
References:
Interview with Mr. Pignitter, IT project manager of MTU Aero Engines on June 21, 2005.
www.mtu.d.e
www.proway.de (28 June 2005), IT services provider.
“MTU hebt ab” (22 May 2005) http://www.finanzen.net/ (28 June 2005).

Summary of main findings: E-business and innovation

ICT matters as a potential source of competitive advantage, as it
enables both product and service innovation.

ERP enabled a large aeronautics company to improve the
information flow, and the utilisation of resources.

E-business solutions supporting collaboration with suppliers and
partners reduce process time and costs.

Not only pioneers benefit from e-business.
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3.2 Innovation and performance

Introduction

An interesting question is whether innovative firms perform better than non-innovative firms.
It is also interesting to observe whether there are differences among companies that rely on
ICT-enabled innovations and those that do not. On a conceptual level, innovations can result
in improved financial performance in two basic ways: (1) efficiency gains via process
innovations — this corresponds to an outward shift of an existing supply function; (2) the
creation of new products or services — this corresponds to the creation of a new supply
function. In both cases, firms that are able to successfully innovate should experience
increasing turnovers, profits, and market shares, ceteris paribus. As discussed in the
previous chapter, one way of triggering innovation is via the successful adoption and
implementation of new ICTs.

The ability of firms to benefit from innovative activities is contingent upon the market in which
they operate. In particular, the behaviour of customers and competitors influences the payoff
from innovative activities (Koellinger 2005). Therefore, results can vary among sectors,
making a sector-specific analysis particularly important.

Analysis

This section reports evidence for the joint occurrence of two financial performance indicators
(turnover development and profitability) with different kinds of innovative activities.

Exhibit 3-4 shows the descriptive statistics for the financial performance of firms in the
aeronautics industry, compared to the all-sectors average.

Exhibit 3-4: Financial performance indicators
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Source: e-Business W@tch (e-Business Survey 2005)
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40% of enterprises in the aeronautics industry reported increasing turnover in the survey of
2005. This exactly matches the weighted average for the 10 sectors covered in 2005. 36%
experienced roughly stable turnovers, while 10% reported a decrease in turnovers. 71% of
enterprises in the aeronautics industry reported that they had made profits during the 12
months before the survey, compared to a weighted average for 10 sectors (EU-7) (78%).

Table 1 below shows how these financial performance parameters correspond to the six
types of innovative activities that were captured by the survey:

Product or service innovations — any kind
0 Product or service innovations — not ICT related
0 Product or service innovations — ICT related

Internal process innovations — any kind
0 Internal process innovations —not ICT related
0 Internal process innovations — ICT related

The variables in the dataset were recoded as dummies and Kendall-Tau-b' correlation
coefficients were calculated using un-weighted individual level data. According to Table 1,
increasing turnovers are positively correlated with profitability, while decreasing turnovers are
negatively associated with profitability. Both results are significant at the 99% confidence
level and confirm the finding from the last sector report.” These correlations imply that firms
experiencing growth are more likely to be profitable, while a decline is often accompanied by
disprofits.

Also, corresponding to earlier findings, there is a significant correlation between firms
reporting ICT-enabled product/services innovation and ICT-enabled process innovations.
This suggests that ICT-savvy firms in this sector use ICT to introduce both internal and
customer-oriented innovations.

Interestingly, none of the product/service innovation indicators is significantly correlated with
turnover development or profitability in the aeronautics sectors. This result diverges from the
findings for the joint transport equipment industries.’ Given that the correlations in this report
are based on only a very small sample of firms, this does not need to imply that product
innovations in the aeronautics industry do not pay off. In particular, the correlation
coefficients all have the expected sign, suggesting that a significant correlation might be
found in a larger sample of firms. Yet, it could also imply a structural difference between the
aeronautics industry and the automotive industry, suggesting that the positive relationship
between product innovation and profitability is stronger in the automotive industry than in the
aeronautics sector.

However, in the aeronautics industry, process innovations are positively associated with
increasing turnovers and negatively with stagnating turnover. In particular, this holds for ICT-
enabled process innovations, while non-ICT-related process innovations do not exhibit
significant relationships. This supports the evidence presented in the last sector report on the

Kendall's Tau is a nonparametric measure of correlation employed with ordinal data. It measures the degree
of joint occurrence of two variables among the observations in the dataset and can take values between -1
and 1. If two variables are totally independent, Kendall's Tau takes a value of 0. If two variables are identical
(always occur together), Kendall's Tau takes a value of 1 and a value of -1, if they always occur together but
with reversed signs. In technical terms, it evaluates the hypothesis if there is a significant monotonic
relationship between two variables in the underlying populations represented by the sample.

e-Business Sector Study on the Transport Equipment Sector, August 2004. www.ebusiness-watch.org
(‘'resources').
e-Business Sector Study on the Transport Equipment Sector, August 2004. www.ebusiness-watch.org
(‘'resources').
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transport equipment sector.' Yet, the correlation coefficients show much higher values for
the aeronautics industry compared to the joint transport equipment sector. Again, this could
simply reflect the different country coverage of the two samples, but it could also indicate a
significant difference between the automotive industry and the aeronautics industry. The
recent evidence provided by the Sector Study on e-business in the automotive industry
(2005) also showed a positive association between ICT-based process innovation and
increasing turnovers. Yet, in contrast to the results in Table 1, the evidence for the
automotive industry also shows a significant positive relationship between ICT-based
process innovation and profitability. We double-checked the results from Table 1 in test
regressions, controlling for various firm-specific characteristics that could also be related to
performance, finding that the results in Table 1 are robust.

Table 1: Correlation of innovative activities and financial performance

Turnover Turnover Turnover Profit in last Product Product

increased same last decreased 12 months | innovations | innovations

last year year last year —notICT |- ICT related

related
Profit in last 12 0.266** -0.051 -0.323**
months
Product/service 0.027 -0.006 -0.023 0.017
innovations — any
kind
Product/service -0.027 -0.008 0.052 0.038
innovations — not
ICT related
Product/service 0.065 -0.021 -0.068 -0.022
innovations — ICT
related
Process innovation 0.166* -0.243** 0.110 -0.006
—any kind
Process innovation 0.004 -0.008 0.006 0.054 0.063 -0.047
—not ICT related
Process innovation 0.182** -0.264** 0.117 -0.053 0.051 0.264**
— ICT related
Kendall-Tau-b correlation coefficients ; * significant at 90%, ** significant at 95%.
N = 135-140. Base: Companies having a computer (unweighted); Aeronautics (EU-7).
Source: e-Business W@tch (e-Business Survey 2005)

This suggests two things:

First, there are market- and sector-specific differences in the relationship between
innovation and performance variables, emphasising the importance of a sector-specific
analysis,

Second, it could be that firms in the aeronautics industry have more trouble to
appropriate profits from innovation in general. This, however, raises the question why
this should be the case.

Of course, all kinds of innovations need some time to affect financial performance. Therefore,
positive effects of innovation on profitability could be found if time lags were taken into
account. Unfortunately, this is not possible with this cross-sectional survey. In addition, the
correlations presented in Table 1 do not imply a one-directional causal relationship. In
general, it could be that companies are financially more successful because they are

5 e-Business Sector Study on the Transport Equipment Sector, August 2004. www.ebusiness-watch.org

(‘'resources').
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innovative, or they could be more innovative because they are financially more successful.
Whatever the “true” direction of causality might be, the results presented in this section — and
the comparison to findings in the report on the transport equipment sector and the
automotive industry — point to some sector- and market-specific differences in the dynamics
of innovation and performance. This might warrant some future investigations on this topic.

Implications

The results from the e-Business Survey 2005 suggest that ICT-enabled process innovations
are positively associated with increasing turnover among firms in the aeronautics industry.
Yet, firms conducting any kind of innovation are not more profitable than other firms,
suggesting either that profits triggered by innovations take more time to materialise in this
sector than in other sectors, or that firms in the aeronautics industry have some particular
problems to appropriate private gains from innovative activities. Yet, given that the sample
used in the analysis is quite small, the results could be sensitive to sampling issues,
warranting some further analysis in the future.

Case study

The following case study on the virtual platform by Dassault Aviation is an illustration of a
flagship e-business project in the aeronautics industry. The company managed to link 27
companies from all over the world participating in the process of development of a new
business jet, Falcon 7X. Through sharing a common (virtual) mock-up of the new aircraft
engineers were able to develop different modules and systems of the aircraft simultaneously.
The digital design enabled Dassault Aviation to achieve the highest quality levels from the
beginning of the production phase. Furthermore, the company saved considerable costs of
assembly, tooling and production. Additionally, the Dassault Aviation drastically reduced the
time of product development and of bringing a new aircraft on the market.
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CASE STuDY: PRODUCT DEVELOPMENT REVOLUTION

Abstract

Dassault Aviation used a "virtual office" to construct its newest business jet. This case
study illustrates an e-business project bringing together a number of companies to
work simultaneously in a digital environment. The most important challenges
encountered by the company during the project were finding appropriate partners,

providing a secure working environment, transforming the organisation of internal
activities and cooperating with partners. The benefits include a more than 50%
reduction of product development time, lower tooling costs and a higher quality of the
final product.

Case Characteristics

Location of the company France

Company size (no. of employees) 11,950 employees
Turnover in last financial year 3,46 billion euros
Primary customers Other businesses

E-Business Focus

Product development aaa
Production Lifecycle Management aaa
Integration of internal and external processes aada

&a =in implementation stage; && = used in day-to-day business; &&& = critical business function

Background and objectives

Established in 1936, Dassault Aviation is one of the major players in the global aviation
industry. The Dassault Aviation Group is an international group including most of the
aviation activities of ‘Groupe Industriel Marcel Dassault’. The principal Dassault
Aviation Group companies are: Dassault Aviation — parent company, Dassault Falcon
Jet, Dassault Falcon Service and Sogitec. The major products offered for the military
market include the aircraft Rafale and Mirage. The Falcon range of aircraft is designed
and manufactured for the civil aviation market.

Emulating the production organisation patterns in the aeronautics industry, Dassault
Aviation divided its operations within an industrial network of companies in France,
Europe, the US and many other countries worldwide. The rationale behind such a
structure is a protection against changes in the cyclical demand for aircraft. Dassault
Aviation’s adaptable structure provides flexibility in its production facilities through a
consequent implementation of modern digital tools.

Currently, the company uses ICT applications for designing airframes, and for research
into the operational use of weapon systems. Furthermore, simulation tools and
technical documentation systems provide support services to civil and military aircraft.
The entire industrial chain — Product Life Management (PLM) — from design to
production and, finally, support, is based on software developed by Dassault Systémes
(CATIA V4 and V5, ENOVIA VPM and DELMIA). The Falcon 7X design process is an
excellent illustration of the combination of the company’s expertise in the aircraft
production and use of sophisticated digital tools for product development and
communication through the "virtual office".

47 September 2005



e-busiress
wigitch ..
== Aeronautics industry

Activities

In September 2002, Dassault Aviation linked companies cooperating on the
development of a new business jet through a single, virtual collaborative workspace,
based on applications developed by Systéemes Dassault, in which they shared a
common, configured, constantly-updated digital mock-up of the Falcon 7X. The digital
mock-up was based on an aircraft definition that was developed by engineers from
Dassault Aviation and partner companies. The implementation of the platform enabled
the companies to work together from the conceptual phase, as well as to share
databases and tools. This process marked a revolution in the way aircraft are designed
and developed.

Because the life of an aircraft can span more than 30 years, aircraft maintenance
constitutes an important part of the product concept. As a result, the launch of the
virtual platform was accompanied by an expansion of the Product Lifecycle
Management (PLM) for Falcon 7X over the entire life cycle of the product, i.e. from
development through maintenance. The development team paid particular attention to
the characteristics that play an important role in after-sale technical service. Being able
to visualise and analyse possible design alternatives without building any prototypes
proved to be of great advantage over traditional practices.

According to company representative, Mr. Vadim Feldzer, “savings cannot yet be
assessed. However, the most important benefits include the reduction of development
time and increase in quality’. All 40.000 parts and 200.000 fasteners were designed
with 3D precision prior to assembly. When the assembly stage was reached, a quality
standard was attained that would have previously only been possible after assembling
several aircrafts. Furthermore, having defined the components and structure of the new
aircraft with suppliers, the company was able to significantly reduce the time of
assembly. Sharing and refining the detailed aircraft design gave the involved partners
the information and time necessary to prepare their production plans and capacities. As
a consequence, it took only seven months to assemble the first Falcon 7X,
compared to sixteen months on average in the past.

The digital design enabled a considerable reduction of tooling costs. For example, prior
to the virtual platform, it was necessary to design and build specialised tools to
assemble an aircraft. Today, due to the precision in design, a number of positioning
tools have become unnecessary.

Some companies cooperating on the development of the new Falcon 7X compete
against each other in other areas. Thus, bringing together a number of different firms
raised security issues. According to Mr Vadim Feldzer, Dassault Aviation was able to
overcome this problem and built an open, and trusted, infrastructure by “selecting a
state-of-the art solution provided by Bull, an important player in Open Source software.
The application proved its efficiency in intensive and thorough tests”. The security of
the virtual platform architecture was optimised by providing two levels of security: an
authentication based on smart cards for access control to strategic applications, and
securing the Virtual Private Network and the data exchange between the parties
involved.

The implementation of the virtual platform was not only a technical challenge. Mr
Vadim Feldzer underlines that the project created an organisational challenge as well.
At the start, 27 companies from 7 countries (USA, Canada, Belgium, the Netherlands,
France, the UK and Germany) joined the platform. To guarantee successful
cooperation, it was necessary to find competent partners who would have both
expertise in aviation technology and ICT know-how. “Most of the selected companies
had a record of participating in similar initiatives, e.g. cooperating on the aircraft
development with Boeing or engine development with Pratt & Whitney.” — says the
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company representative. “Due to the considerably high risk of the entire project, it was
a must to select such companies that had experience and resources necessary to
implement and join the platform.” For this reason, the company did not offer any
incentives or help to potential partners willing to participate in the program. As a result,
only firms with stable financial position and available resources could take the risk and
become a partner.

In the afternoon of the 5" of May 2005, at Dassault Aviation’s facility in Bordeaux
Mérignac, France, Falcon 7X took to the skies for the first time with test pilots Yves
“Bill” Kerherve and Philippe Deleume at the controls. The new aircraft was presented to
the general public at the Paris Air Show 2005.

Lessons learned

The Falcon 7X virtual platform was a transformation from the world of real prototypes
and tests to a real-time, digital collaboration of engineering teams working all over the
world. The experience gathered by Dassault Aviation and its partners in the course of
the transformation process confirms the potential of ICT tools. For example:

The product development time was reduced by 50%,

Since the virtual design eliminated building a number of specialised tools to
assemble an aircraft, the tooling costs were considerably reduced,

The precision of the digital design significantly improved the quality of the final
product.

This case study shows that the technology itself is not crucial for the success of e-
business projects. Dassault Aviation had to deal with other important issues during the
project. According to Mr Vadim Feldzer, “the issue of coordination of numerous teams
working across different fields simultaneously was quite complex. The biggest
challenge the company had to face was to modify the organisation of most activities.
The new system covered design, production and testing activities at the same time.
Before, everything had its order and activities were performed successively, i.e. first
designing, then production and, at the end, testing. Thus, we had to change completely
the way the company operates internally and how it cooperates with its partners”. In all,
this suggests that the biggest challenge faced by companies implementing e-business
tools and practices is organisational change.

Sources and references

This case study was conducted by Aneta Herrenschmidt-Moller (Aneta@HMoller.com)
on behalf of the e-Business W@tch, June 2005
References:
Mr Vadim Feldzer, Dassault Aviation's External Communications Manager, 27" June 2005.
Dassault Aviation revolutionises aircraft development. http://cgweb.co.za/ (June 2005).
http://www.dassault-aviation.com/ (June 2005).
http://www.dassaultfalcon.com/ (June 2005).
http://www.bull.com/ (June 2005).
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Summary of main findings: Innovation and performance

ICT-enabled process innovations are positively associated with
increasing turnover.

Firms in the aeronautics industry might have a problem with realizing
private gains from innovating.

Electronic collaboration on new product development causes
significant cost and time reduction.

3.3 Integration of the supply chain

Introduction

Today, ICT is becoming a necessity for every firm wanting to remain in the business. Cost
reductions stemming from improved communication and data exchange, lower transaction
costs and access to new markets are the main reasons why companies implement e-
business applications. Yet, not every company is able to implement appropriate ICT tools
and to meet the requirements of the extended enterprise concept. Lack of awareness of e-
business benefits, the high cost of ICT tools and implementation projects constitute barriers
for SMEs to adopt e-business practices. In addition, the absence of technical standards and
the resulting abundance of ICT applications increase the costs of doing e-business. Despite
these difficulties, large enterprises in the aeronautics industry increase the pressure on
SMEs to deploy applications facilitating the integration of inter-firm processes. As the
importance of SMEs will further increase, the problems related to their integration into the
value chain should not be underestimated.

Analysis

The aeronautics industry is characterised by a unique structure shaped by complex
relationships between firms in the value chain and the small number of system integrators,
i.e. primes. The industry supply chain has been further evolving in recent years and the
transformation of the aeronautics industry closely resembles the changes that have taken
place in other manufacturing industries, for example, in the automotive sector. Similar to
carmakers, prime contractors concentrate on the integration of complete systems and
platforms assembled by system integrators, i.e. usually large enterprises. Also the increasing
modularisation of subsystems is a method that has been successfully practiced in other
industries. As mentioned above, these developments have similar effects on the aeronautics
sector to those observed in other industries. For example, tier one suppliers take more
responsibility for the development of subsystems and modules. As a result, system
integrators take over the organisation of niche suppliers, primarily SMEs, and become more
dependent on them. However, supplying products to system integrators, SMEs are required
to increase their engagement in the product development process and the management of
the supply chain. This places some additional constraints on firms at lower levels of the
industry value chain that might be difficult to overcome.

The process of industry transformation has some important implications to the development
of e-business in the aeronautics sector. Searching for a greater flexibility and leaner
organisational structures, prime contractors and system integrators perceive outsourcing as
an attractive alternative to producing inputs in-house. The attractiveness of external sourcing
is additionally strengthened by the fact that the coordination cost can be reduced with the
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help of ICT. Thus, in addition to applications supporting internal processes, large companies
implement ICT facilitating the integration of inter-firm processes. SMEs are frequently
required to comply with the e-business practices of their customers. In practice, this means
that they also have to adopt expensive applications that enable them to exchange data with
their customers.

However, smooth data exchange between separate enterprises has not been achieved.
Different companies use different systems and data stemming from one firm could be used
only within that entity and its ICT environment. Sending data to another company that uses a
different ICT system requires a translation of the input into the language used by the latter’s
applications. In practice, this means that a company’s employee has to manually insert the
data into the system. Such a method is very costly to use and prone to errors. Another
solution to this problem are interfaces installed between the applications. This method is,
however, very costly, as it requires that separate interfaces have to be designed for every
pair of applications. The optimal solution is the adoption of neutral standards.

Industry-wide standards have been perceived as the best way to overcome the problems
related to the use of heterogeneous data exchange formats and protocols. Despite
indisputable advantages of common standards, the process of standardisation represents a
considerable challenge to parties involved and is very complex and time consuming. One
reason why standard setting is everything but an easy venture is that standards have to be
agreed on by parties interested in using them, i.e. companies competing within one industry.

A prominent example of a standardisation initiative was the introduction of the electronic data
interchange (EDI), a uniform framework for data exchange. EDI-based applications were
extensively adopted in the last two decades by companies in manufacturing industries with
complex and broad value chains such as the automotive industry or, to some extent, the
aeronautics industry.

Compared to other sectors, for example the automotive industry, the adoption level of legacy
systems based on the EDI standards is relatively low among companies in the aeronautics
industry. For example, only 10% companies use applications based on EDI standards,
compared to 61% for the automotive industry. Thus, not having to discard existing
applications, companies in this sector can immediately adopt the best ICT standards. This, in
turn, would be of a great benefit to all industry players, and, in particular, to SMEs.

Being very costly, complex and limited in terms of possible applications, the EDI standards
do not meet the requirements that companies operating and competing in the global market
have to face. Furthermore, the high up-front cost of this technology has proved to be a
significant hurdle to adoption of electronic business practices by SMEs. The internet and
XML (Extensible Markup Language) offer significant advantages over EDI systems and, in
addition, are affordable for SMEs. They, therefore, represent an attractive and economical
alternative to EDI.

The process of the creation of industry-wide standards is, however, still in progress. 28% of
companies utilize proprietary standards and only 12% implemented applications based on
XML standards. Thus, this justifies such industry initiatives as the Boost Aero project. The
project aims at creating industry-wide web-based standards for supply chain data exchange
formats and technological architecture.'® The underlying intention behind this initiative is to
address the problem of multiple and heterogeneous applications deployed in the aeronautics
industry.

'8 Cf. Case Study about the Boost Aero and E-PME initiatives, p 51.
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Implications

SMEs in the aeronautics sector face an increasing pressure from their customers to
implement ICT applications that support the integration of inter-firm processes. However, as
different companies use different systems, smooth data exchange between separate
companies has not been achieved yet. Thus, in order to comply with customers’ technical
requirements, SMEs face the dilemma to adopt several systems and bear the costs and
workload or risk losing a customer. A possible solution to this problem is the creation of
industry-wide standards.

Case studies

The case studies presented below address some of the issues relevant to the integration of
the supply chain in the aeronautics industry. The first case study casts some light on the
motivation of a medium-sized aeronautics supplier for the decision to implement a new ERP
system. According to the representative of the company, the main reason why it decided to
introduce a new application were the requirements of its main customer, Airbus, which
shifted from a EDI-based supply management application to a new web-based procurement
solution.

The second case study is based on interviews with representatives of primarily small and
medium-sized enterprises operating in an industry cluster in the South-East of Poland.
The results of the field research indicate that SMEs in this sector are very reluctant to
implement any ICT applications. The primary reason behind it is the cost factor. Furthermore,
SMEs complain that there is no consensus in the industry regarding e-business standards,
practices and tools. Also large enterprises are not willing to help their small suppliers to
grasp the new technologies. The interviewees identified the requirements of large enterprises
as a prime driver of e-business in the industry.

In the last case study two projects are described. The e-PME initiative was set up to help
SMEs in the aeronautics industry adopt e-business technologies. The Boost Aero project,
an offspring of the e-PME initiative, was established in order to create industry-wide
standards for supply chain data exchange formats.
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CASE STUuDY: IMPLEMENTATION OF AN ERP AT MECAHERS

Abstract

Mecahers is a French tier 1 supplier of sheet metal parts for the aerospace industry.
Airbus, its main customer, has recently shifted its supply chain system from an EDI-

EDIFACT to a new web portal Sup@irWorld. In order to comply with Airbus’ new supply
chain interfaces and requirements, Mecahers decided to implement a new ERP tool.

Case Characteristics

Location of the company France

Company size (no. of employees) 100

Turnover in last financial year 14 million euros (2003)
Primary customers Aircraft manufacturers

E-Business Focus

Comply with suppliers’ information systems aada

Integrate EDI system with new ERP system aaa

a =in implementation stage; && = used in day-to-day business; &&& = critical business function

Background and objectives

Founded in 1984, Mecahers specialises in precision mechanics, sheet metal work and
composite materials for the aerospace industry. The company designs, manufactures
and supplies both elementary parts, as well as complete sub-assemblies. Mecahers
serves a large number of customers in the aerospace industry including Airbus,
Dassault Aviation, Eurocopter in France, as well as Alenia (ltaly), Casa (Spain), Fokker
(The Netherlands), Xian and Avic 1 (China). Its main customer, Airbus France,
represented 40% of the company’s total turnover in 2003, while 70% of its revenues
were generated in Europe. Mecahers has three direct French competitors, namely Fijac
Aéro, Ratier Fijac and Exameca, but no competitors in global sub-contracting.

According to Mr. Pierre Duvallet, the Information Systems Director and ERP Project
Manager, “relationships with customers and suppliers have changed dramatically in
recent years. The challenge is to deliver mechanical parts or kits to the aerospace
manufacturer’s production lines for projects that can last several years. As a risk-
sharing partner, the company is not only responsible for designing and manufacturing
mechanical parts, but also for ensuring that the products are delivered just in time
directly to the aircraft manufacturers’ production lines. Even the data related to the
product delivery is carried out by us via the aircraft manufacturers’ SAP systems”.

Activities

The growing integration of business processes between Mecahers and its customers
involves an increasing amount of data exchange including monthly order planning with
referenced mechanical parts and delivery dates, technical documents, customer
orders, invoices and delivery notices. In this context, Mecahers decided to implement a
new ERP system to automate order management and increase the flexibility of
production. The following points explain the decision to introduce a new ERP tool:

At the end of March 2005, Airbus France decided to switch its supply chain
system from a traditional EDI-EDIFACT application to a web portal
Sup@irWorld. Henceforth, Mecahers was obliged to pick up orders from this
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portal and enter them manually into its own production management system.
Employees currently spend a great deal of time searching and entering various
technical and commercial data into schedules for work orders and matching
delivery deadlines, which significantly increased the duration and complexity of
production planning.

The pull manufacturing model (Kanban method) is becoming less and less
suitable as customers’ procurement plans vary dramatically. Mecahers has
consequently decided to adopt a combination of the pull and push
manufacturing models (MRP method).

The company has heterogeneous ICT systems located in 3 independent
subsidiaries. According to M. Duvallet, “it is currently difficult to get real time
data on production costs, turnover by product, profitability by product and
efficient monitoring of production in general”. The company’s current UNIX data
base system can no longer be upgraded. It was implemented in 1996 and
strictly designed for a pull manufacturing model. The heterogeneous ICT
environment created substantial inefficiencies.

The estimated cost of the project totals EUR 276,000, of which EUR 107,500 is
dedicated to acquiring the software solution. The implementation project started in
March 2005.

Expected outcomes

The ERP system will encompass various functions: commercial sales monitoring,
estimates, sales administration, procurement, stock, production, ledger and cost
accounting and off-shored production management. Although the Mecahers’ ERP
project is currently in the roll-out phase, the company representative is certain that the
system will drastically improve the effectiveness of internal processes. According to Mr.
Duvallet, “nobody in the company at the moment has a sufficient perspective to fully
analyse and appreciate the evolution in customer demand. It is becoming increasingly
important to have a global view of production scheduling and the evolution of the
business”. The rising demand for complete assembled parts or kits has significantly
increased the complexity of technical data and order management. Thus, the new
system will provide more accurate, real-time data which should enable a more efficient
monitoring of the manufacturing processes.

The integration of the EDI system with Computer Aided Design and Computer Aided
Manufacturing (CAD-CAM) systems has already enabled the company to formulate an
industrial and commercial plan to anticipate procurement and production. However,
according to Pierre Duvallet, “the rate of production is 30 aircraft a month for the Airbus
A 320 in 2005, which represents an increase of 20% compared to last year”. Mecahers
must increase its reactivity to any changes made by customers regarding technical
specifications, orders or production volumes. The new ERP system should help the
company to become more flexible and meet delivery deadlines more consistently.

Furthermore, it will improve the monitoring of production costs and the profitability
analysis. Thus, the company will be able to assess which mechanical parts should be
internally produced, outsourced or off-shored according to their profit margins. As a
result, the company will be more focused on production segment with the highest
added value.

Finally, the new system will include an interface with Airbus France s’ supply chain
system and replace the existing applications. Thus, it will eliminate the efficiencies
idiosyncratic to a heterogeneous ICT infrastructure.
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Lessons learned

Mr. Pierre Duvallet is conscious that the implementation of the ERP system involves
several risks:

One of the risks in such organisational transformation is to not correctly address
the right objectives and tackle the main problems. Mr. Pierre Duvallet notes that, “it
is important to analyse the key issues at stake and identify the right problems to
tackle before launching the implementation project’. The reorganisation of the
production process needs to be as smooth as possible to guarantee the delivery
deadlines and production quality. Therefore the ERP project manager is currently
doing an internal audit in all departments. As the internal manufacturing model will
significantly evolve, it is crucial to evaluate both the gap between the existing
production process and that of the future, as well as its impact on production
scheduling and the accounting system.

Sometimes the software integrator fails to sufficiently account for the special
characteristics of the manufacturing process, which is also another risk. The
project manager has consequently set up an internal team project, which will be
committed to accompanying the software integrator in defining the special features
of Mecahers’ business process and facilitating the implementation of the ERP
system. The project team will also be responsible for employee training as well as
maintaining employee motivation levels.

In today’s expanding aerospace business and very tight recruiting market, SMEs in
general, and Mecahers in particular, face fierce competition from larger companies
to recruit highly skilled employees. According to Mr. Pierre Duvallet, “two CAM
skilled employees recently quit Mecahers to join Airbus France. That had a
significant impact on our production.” Mr. Pierre Duvallet is aware that is important
to maintain employee motivation in this coming period of uncertainty for the
company. Employees’ informal know-how will be integrated and valued in the new
organisation as much as possible.

Sources and references

This case study was conducted by Philippe Mathonnet, IDATE, on behalf of the e-
Business W@tch.
References:

Interview with Mr. Pierre Duvallet, ERP Project manager, Mecahers, May 18th, 2005.

ERP Project 2005, Mecahers, March, 2005.

Company presentation, Mecahers, November 2004

www.mecahers.fr
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CASE STUuDY: E-BUSINESS IN THE POLISH AERONAUTICS
INDUSTRY

Abstract

The case study presents the results of a field research on Polish companies’ e-
business attitudes and practices. The findings confirm the specificity of the sector and

its need for solutions cut to its requirements. The differences between large and small
companies with respect to e-business come into light, with the cost factor being
identified as a primary barrier to e-business development.

Case Characteristics
Location of the companies Poland
Focus
E-business development aada
ICT strategy aa

aé& = important &&é& = very important

Background

This case-study is based upon discussions about the use and implementation of e-
business, undertaken with the management of companies within the aeronautical /
avionics sector in Poland. The aim of this research was to obtain qualitative information
from managers in the industry about the impact of all aspects of e-business on their
organisations. After contacting 9 different companies and 2 sectoral organisations, a
summary was drawn on responses from directors, IT directors and engineers.

One of the key findings from this research is that there has been little impact of web
enabled e-business on the internal operations of Polish aeronautics companies.
Indeed, the organisations that have participated in the study agree that there has been
no significant impact on the Polish aeronautics industry to date. Few managers in the
sample had far-reaching business objectives regarding the use of ICT in their
companies. A few were indeed questioning whether e-business had any place in their
industry or in their relations with their customers or suppliers.

However, there is no denial that ICT has reduced co-ordination costs, communications
and information processing when implemented. The most significant impacts of e-
business currently concern internal work processes. The companies participating in the
research have traditional ICT systems, internet connection with e-mail address and a
company website. These serve as a marketing and communication tool.

There is very little online trading as this is seen by companies as an unsuitable trading
channel for their aeronautics products. The interviewed small and medium-sized firms
also do not buy any products or services via the internet. Only a handful of large
aeronautical companies have begun to address the various issues associated with
adopting e-business, mostly as a result of a merger with big international consortiums.
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Findings

The majority of contacted companies’ directors and employees believe in the potential
advantages of e-business in terms of the cost savings and production transformation.
In general, all agreed that having an e-business strategy and implementing more ICT
solutions through the organisation could have potential value across all activities.
However, the industry is struggling with underinvestment, and cost is therefore seen as
a main barrier to further development. The high cost of buying or developing software
and implementing it, even in one field of company activities, was a significant concern
for all respondents. Consequently, the integration of processes within the firm and with
clients and suppliers is still seen as a very distant aim.

While the interviews’ results suggest cost is the most significant barrier to the e-
business adoption in the aeronautics manufacturing sector, there are also concerns
over technical standards. Some respondents complained that software vendors offer
ICT solutions that do not meet the requirements of the companies operating in the
industry. For example, they did not see any value in the mainstream software packages
that embrace all activities and processes of a ‘model’ enterprise. In contrast, there is a
shortage of specialized tools that would automate specific activities. For any e-
business solution to be useful for aeronautical businesses, it would have to address
very specific needs of a particular company. As one director commented: ‘Most useful
for our small company would be a system that operates and synchronises machinery
on the production line. Apart from that, we do not need a system that connects all other
activities. Our 4-person finance and administration staff are performing well using basic
Microsoft packages. It is the manufacturing process that would benefit from an
integrated system but this kind of package does not exist off-the-shelf and its
development cost would far outreach the benefits.” This view supports the wider
opinion among our respondents that their companies have needs for utilising and
applying internet and IT technologies that are specific to manufacturing and
aeronautics design problems.

Also noted were different priorities based on differing maturity cycles, as well as
regional and international market requirements, demonstrating the importance of
targeting ICT applications to directly support a business’ unique competitive agenda.
‘The investment in ICT technology and e-business solutions would mean much higher
production costs, causing our companies to lose international clients for whom we work
as suppliers’, said Mr. Dobrowolski, from the sectoral organisation Lotnicza Dolina in
south-east Poland. ‘As there is a strong competition in the aeronautics sector and
manufacturing in general with pressure on lowering costs but not quality, Polish
suppliers are selected on the basis of good quality and lower-priced products. If we do
not keep it that way, we will loose the contracts. E-business is not a priority for our
companies to invest in. What is important is a quality product attractively priced; by
what processes it is achieved is a secondary matter. This seems to be a shared
opinion between the directors of the SMEs interviewed. In their companies, there are
also no plans and no means to implement e-business processes within the next two
years.

In line with this statement are also findings that, though there is much discussion,
neither customers nor suppliers are applying real pressure to adopt e-business within
Polish aeronautics companies. Furthermore, very often, the main contractor holds the
design work and keeps its main suppliers away from direct contact with the project’s
client. As a result, at levels 3 to 5 of the chain (equipment, component and material
suppliers), companies are confused about how to adopt e-business and reluctant to
invest in initiatives that might not be supported by their customers.
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A large difference in the progress of implementing e-business concepts exists between
SMEs and bigger companies. The latter have become part of international consortiums
(like WSK PZL-Rzeszow / United Technologies Holding, PZL-Kalisz / Pratt & Whitney,
PZL-Okecie — EADS) and are benefiting from the e-business strategy and advanced IT
systems that exist within their partner organisations. As a director of another company
puts it, ‘many ICT solutions are very expensive or not trusted. ICT investments are
relatively more costly for smaller enterprises, with lesser benefits than for larger
businesses’. Managers have also expressed concern that there is little measurable
evidence of e-business benefits for small and medium-sized manufacturing enterprises
in their sector.

Small firms use ICT more as a tool to support specific organisational tasks such as
administration and accounting and rely on standard off-the-shelf solutions, as well as
on external support. Small enterprises tend to be specialist companies that concentrate
only on a small part of production, testing or design to reduce the cost needed for the
product development of a larger customer.

Lessons learned

The most relevant insights can be summarised in the following points:

Most companies would like to develop their e-business, but face issues of cost,
lack of suitable solutions and lack of support.

There seems to be no problem with employees’ skills. In fact, managers and staff
would be eager to embrace new technologies and believe that this would help
deliver better products in a shorter time. However, the cost of buying and
maintaining expensive design or product management software is far above
these companies’ reach.

The biggest and most frequent concern is about the set-up and running costs of
ICT technology. Whilst cost reduction may be a key driver for e-business, the
implementation cost is the primary barrier to e-business for aeronautical
companies.

The interviews revealed a varying use of ICT between bigger, medium and small
enterprises.

As well as reinforcing the point that the business value of ICT is specific to the
circumstances, potential e-business solutions that may appear to offer
undisputable benefits across geographies and sectors should be carefully
considered in light of the competitive demands of each region.

Findings demonstrate that there is untapped potential for improving the implementation
of ICT and e-business solutions throughout such companies. However, special
attention has to be paid to the size of the firms, their various needs and place in the
supply chains. The findings of the interviews emphasise again that there in no single
formula for delivering and implementing a successful e-business strategy and that it
can vary quite significantly within the same sector.

September 2005 58



e-lusimess
L aitch
Aeronadutics industry ==

Sources and references

This case study was conducted by Aneta Herrenschmidt-Moller (Aneta@HMoller.com)
on behalf of the e-Business W@tch.

References:

A series of interviews conducted with representatives of companies and industry associations
listed below during April, May and June 2005.

Pracownia Zaawansowanych Technik Projektowania http://www.cad.pzlmielec.pl/
Marganski & Mystowski Zaklady Lotnicze Sp. z o0.0. http://www.marganski.com.pl/
WSK PZL-Rzeszéw S. A. http://www.wskrz.com/

Wytwornia Sprzetu Komunikacyjnego PZL-Swidnik S. A. http://www.pzl.swidnik.pl
WSK PZL-Krosno S.A. http://www.wsk-krosno.pl/

Aero Sp. z 0.0. http://www.aero.com.pl/

Polskie Zakfady Lotnicze Mielec Sp. z o.0. http://www.pzlmielec.pl/

PZL "Warszawa-Okecie" S.A.

Zakfady Lotnicze 3Xtrim Sp.z o.0. http://www.3xtrim.pl/

Dolina Lotnicza http://www.dolinalotnicza.pl

APAI (Association of the Polish Aviation Industry), Al.Krakowska 110/114, WARSAW,
Poland
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CASE STUuDY: SMES AND THE SUPPLY CHAIN INTEGRATION

Abstract

Addressing the need to assist SMEs in the aeronautics sector along the process of the
supply chain integration AFNeT launched two projects aiming at improving the
competetiveness of SMEs in the aeronautics industry. The first one, e-PME, provides

support for suppliers in the implementation of new technologies. The second one,
Boost Aero, focuses on the development of standards for the data exchange in the
industry supply chain.

Projects’ coordinator AFNeT (French Association of Internet Users)

E-Business Focus

Standardisation aada
Support for SMEs aaa
aé& = important; &&& = very important

Background and objectives

As low awareness of e-business benefits, lack of support, lack of suitable solutions and
high implementation costs are identified as the most important barriers to e-business
development among SMEs, small companies participating in the process of supply
chain integration need assistance. Having this in mind, AFNeT (French Association of
Internet Users) launched two projects aiming at improving the competitiveness of
SMEs in the aeronautics industry. The first one, e-PME, provides support for suppliers
in the implementation of new technologies facilitating inter-firm process integration. The
second one, Boost Aero, focuses on the development of standards for the data
exchange in the industry supply chain. In the following section both projects are
described in detail.

Activities

e-PME

In light of the changes in the aeronautics industry, AFNeT launched the e-PME (e-
SME) initiative which focused on helping SMEs understand the concept and benefits of
e-business and facilitate them during the process of supply chain integration forced on
them by their clients. In particular, the project should assist SMEs while carrying out
pre-implementation activities, including process mapping, audit and reorganisation, and
during the implementation phase with main emphasis on organisational transformation
and deployment of e-business tools. Furthermore, the project aims at reducing the
costs and workload faced by SMEs while adopting e-business applications and
practices by defining industry-wide standards and harmonising e-business solutions.

The scope of the project concentrated on two fields:

Collaborative product design. In this area the objective was to support
companies in the creation of virtual platforms facilitating the collaboration
between partners designing new products. An example of such a e-business
solution was illustrated in the case study on Dasault Aviation’s ‘virtual design
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office’.’” Though the target group of this area was relatively small, it included
subcontractors that produce high-tech products and exhibit high bandwidth and
security needs.

Supply chain. In this area the objective was to support companies in the
process of setting up collaborative work processes between OEMs and their
suppliers. It concerned OEMs, system integrators and suppliers at all level of
the industry value chain.

The initiative covered 20 French regions and embraced a number of regional projects
carried out in cooperation with local industry associations. It offered 500 SMEs an e-
business evaluation program. Individual training and customized e-business roadmaps
were given to 250 SMEs. The funding came from both private companies and public
institutions including the French Ministry of the Economy, Finance and Industry and
regional associations. According to the e-PME founders, in the long term, this should
contribute to an increase of the competitiveness and innovativeness of the aeronautics
industry.

Boost Aero

In November 2003, having gathered positive experiences with the e-PME project, the
steering committee of the e-PME program together with GIFAS (French Aerospace
Industries Association) and representatives of the industry’s chief players laid a
foundation for a standardisation initiative aiming at streamlining the process of
information and data exchange thorough creating a common set of standards for the
aeronautics industry. Reflecting the main goal of increasing the competitiveness of the
entire industry, the project was named Boost Aero (Business Opportunities with new
Organisations, Standards and Technologies). The objectives of the program included:
Defining new forms of activity organisation and technologies enabling an
increase in efficiency and operative excellence of the logistics processes,
Determining to what extent the process of network integration will increase the
overall performance of the industry.

From the very beginning, the founders of the Boost Aero initiative shared the idea of a
global standard used by all companies in the industry, including SMEs. As a first step,
industry experts together with research organisations modelled new concepts of logistic
processes and supply chain. Having developed a blue print of an e-supply chain,
GIFAS together with major prime contractors and some tier one suppliers started to
implement the developed standards in e-business projects.

Important for the successful accomplishment of the project was the creation of a
network comprised of major prime contractors (e.g. Airbus, BAE Systems, Dassault
Aviation, Eurocopter, Thales) and tier one suppliers (e.g. Goodrich, Intertechnique-
Zodiac, Labinal, Liebherr, Messier-Bugatti, Sagem, Thales Avionics, and many more).
Furthermore, the founders succeeded in winning the support of important international
companies, i.e. Boeing and Exostar. In December 2004, also the US Aerospace
Industries Association made the decision to support the goals and objectives of the
Boost Aero project.

The participation of major global industry players assured that the standards developed
in the course of the project would be eventually used worldwide by companies in the
aeronautics industry. According to Piere Faure, the director of the e-PME and Boost

""" Cf. the case study about Product Development Revolution in Dassault Aviation.
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Aero projects, “the absence of security concems allowed for the development of
industry-wide standards between companies that normally compete against each other.
The standardisation of the supply chain was chosen intentionally, as it is possible for
companies to share one format of data exchange without releasing any company
sensitive information’. It is, however, believed that the standardisation process will be
further extended over other activities including maintenance, product design and
sourcing.

As of September 2005, a Boost Aero International Association is to be created. This
independent organisation will be in charge of further development and promotion of the
created standards.

Lessons learned

The initial e-PME program supported the process of e-business development among
small companies in the aeronautics industry. A frequently encountered problem was
related to the numerous and technically different applications that small suppliers had
to adopt in order to be able to do business with large customers. As a result, many
SMEs were overwhelmed by the technical requirements and financially strained. Thus,
at some point, it was realised that the development of industry-wide standards was a
prerequisite for a smooth integration of the industry supply chain.

The development of common e-business standards was in the interest of all companies
in the aeronautics industry. Without a mutual agreement on data exchange standards
and formats, major companies would have developed their own specific formats. Had
every firm invested in the development of proprietary e-business solutions, the total
industry spending on ICT would have substantially increased. Due to the success of
the Boost Aero project, the overall cost of developing the e-supply chain standards was
only € 1 million. Furthermore, a large number of individual e-business initiatives on the
side of prime contractors and tier one suppliers would have resulted in the creation of
multiple application formats that would have had to be adopted by SMEs cooperating
with large customers. Many SMEs would have lacked the resources required to adopt
separate applications to work with each customer and would have been forced to
reduce the number of customers they serve. In the worst case scenario, SMEs lagging
behind adoption of e-business applications and practices and not meeting the
requirements for cooperation with larger companies would have had to exit the market,
causing thereby additional inefficiencies.

Sources and references

This case study was conducted by Daniel Nepelski, DIW Berlin, dnepelski@diw.de on
behalf of the e-Business W@tch.

References:

Interview with Mr. Piere Faure, e-Business and CRM Vice-President at Dassault Aviation
and the Director of AFNeT and the e-PME and Boost Aero projects, June 16th, 2005.

AFNET (2005). http://www.afnet.fr/ (June 2005).
Boost Aero (2005). Proposal summary. http://www.e-bsn.org/ (June 2005).
e-PME (2005). http://e-pme.afnet.fr/ (June 2005).

GIFAS (2004). Annual report 2003 — 2004. French Aerospace Industry.
http://www.qgifas.asso.fr/ (May 2005).
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Summary of main findings: Supply chain integration

Large enterprises increase the pressure on SMEs to deploy
applications facilitating the integration of inter-firm processes.

Standardisation of data exchange formats might help to overcome
some groblems regarding the integration of companies in the value
chain.

Deployment of expensive ICT solutions might have an adverse effect
on company’s competitiveness.

Initiatives supporting SMEs in the process of supply chain integration
still justified.

18

For more information about the role of standardisation, see e-Business W@itch Special Report on
Interoperability and Standardisation, September 2005. Available at www.ebusiness-watch.org (‘resources')
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<. Conclusions and business implications

Based on the preceding analysis and case studies key implications of the e-business usage
can be identified. Unfortunately, it is not possible to draw any explicit implications of e-
business technologies and practices for companies operating in distinct markets, i.e. prime
contractors or suppliers at different levels of the supply chain.' Thus, the following section
addresses opportunities and risks that seem to hold for all companies in the sector
independent of firm's size and section 4.2 assesses opportunities and risks that are
particularly relevant for SMEs in the aeronautics sector. Section 4.3 focuses on motives and
barriers for the further uptake of e-business, and section 4.4 offers a brief outlook on what
could be important trends in the sector's e-business development in the near future.

4.1 Opportunities and risks — general assessment

Exhibit 4-1 summarizes the main e-business opportunities and risks in the aeronautics
industry from a general sector perspective. However, implicitly these general conclusions are
often more valid for large companies than for smaller supply firms. Implications of electronic
business specifically from the perspective of SMEs are presented in chapter 4.2.

Exhibit 4-1: E-business opportunities and risks in the aeronautics industry

Opportunities Risks
Strategic importance of ICT prevails: ICT - Problems with realizing benefits form
remains an important enabler of innovations. innovation: Due to industry-specific factors, firms
ICT positively affects firm’s performance: ICT- might not be able to appropriate benefits from
related process innovations are positively innovation.
associated with increasing turnover. - ICT overinvestment threatens firm’s stability:
Lack of legacy technologies: The development Attracted by potential benefits of ICT, companies

of e-business is not impeded by the presence of might tend to over-invest. This, together with
legacy applications. appropriability problems, might strain their

financial position.

Exclusion of ICT-laggards: As the process of
supply chain integration progresses, firms failing
to adopt required e-business standards might be
forced to abandon the business.

Opportunities

Strategic importance of ICT prevails. The results of the empirical analysis (see section
3.1) clearly indicate that ICT still remains an important enabler of innovation in the
aeronautics industry. The survey results on motives for engaging in e-business activities also
indicate that companies in the aeronautics sectors are motivated by strategic potentials of
ICT (see Exhibit 4-5). In other words, ICT and e-business offer companies opportunities to
re-organise their processes and to create new products or services. For example, as
illustrated in the case study of Aerostar, the decision to implement an ERP tool was made
because of the rising requirements for further collaboration with international partners.
Finally, after the roll out of the application, the company realised that the increased

¥ The e-Business Survey 2005 dataset does not allow to differentiate between OEMs and suppliers at different
levels of the supply chain. Thus, it is necessary to assume that the data for enterprises with more than 250
employees is representative for OEMs and large suppliers.
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information flow efficiency, facilitated by the new application, enabled the company to better
use resources and improve productivity.

ICT positively affects firm’s performance. Confirming theoretical expectations, the results
show that firms introducing ICT-related innovations are more likely to exhibit increasing
turnover.

Lack of legacy technologies. Compared to other sectors, for example the automotive
industry, the adoption level of legacy systems, such as EDI, is relatively low among
companies in the aeronautics industry. Thus, not having to discard existing applications,
companies in this industry can immediately adopt the best ICT systems. This, in turn, would
be of a great benefit to all industry players and, in particular, to SMEs.

Risks

Problems with realising benefits from innovation. The results of the empirical analysis
suggest that due to industry-specific factors, firms in the aeronautics industry might not be
able to appropriate benefits from innovation (see section 3.2). As a result, companies might
fail to recoup their ICT investments carried out in order to improve their performance. This
might, in turn, discourage them from undertaking costly and risky ICT projects. What is more,
these conditions might have also a negative impact on the cost of capital for financing such
projects.

ICT over-investment threatens firm’s stability. In spite of financial constraints, being
attracted by potential benefits of ICT, companies might tend to over-invest in e-business
projects. Since the cost of ICT is still perceived as a significant factor of e-business projects,
this might strain their financial position. Furthermore, every ICT project carries a certain
amount of risk and its successful accomplishment cannot be guaranteed.

Exclusion of ICT-laggards. The digitalisation of data exchange between companies and the
automation of processes at all levels of the supply chain are crucial for further efficiency
improvements at a firm level and, in the long term, for the competitiveness of the entire
sector. As supply chain integration progresses, firms will have to maintain or even increase
the speed of the digitalisation process. Firms failing to adopt required e-business practices at
the right time may eventually be forced to abandon the business.

4.2 Opportunities and risks for SMEs

Exhibit 4-2 summarises the main e-business opportunities and risks for SMEs in the
aeronautics industry.

Exhibit 4-2: E-business opportunities and risks for SMEs in the aeronautics industry

Opportunities Risks
E-business helping hands: Numerous - Integration increases interdependence:
initiatives help SMEs understand the benefits of Integration with suppliers and customers requires
e-business and adapt to the e-world. relationship-specific investments which increases
Integration: Companies integrated with their ENFI\ES" vulnerability and the risk of opportunistic
ehaviour.

suppliers and customers benefit from improved
process efficiencies. - ICT requirements will increase: Further

Collaboration: SMEs investing in technologies progress of e-business will require more
facilitating inter-firm  collaboration ~ will be technological competencies.

preferred by larger firms in the value chain. - ICT increases production costs: A priority of
numerous SMEs is to offer a quality product
attractively priced. It is of secondary importance
by what processes it is achieved.
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Opportunities for SMEs

E-business helping hands. It has been recognised that, in many cases, SMEs are
overloaded with the complexity of e-business solutions and the cost of their implementation.
Furthermore, SMEs frequently lack the know-how and expertise necessary to assess the
right combination of technologies whose implementation make economic sense. Thus,
initiatives taken by public and non-profit organisations aimed at assisting firms in the
transformation to e-business are of great importance to many SMEs. Successful examples of
such projects designed to the needs of firms in the aeronautics industry include not only the
above discussed e-PME project (see Section 3.3). For instance, a similar programme was
launched by the UK Council for e-Business in cooperation with the Society of British
Aerospace Companies (UKCeB 2005). The Practical Electronic Business Leadership (PeBL)
Programme has been set up to help executives achieve measurable outcomes from their e-
business strategy.?’ Such programs help SMEs to benefit from the use of electronic business
through giving them access to competent advice and assistance.

Integration. Companies integrated with their suppliers and customers benefit from an
improved process efficiencies. Integrating and automating inter-firm processes such as
logistics or product development companies benefit from improved information flow and
process quality.

Collaboration. SMEs investing in technologies facilitating inter-firm collaboration will be
preferred by larger firms in the value chain. Though large firms do not offer SMEs
considerable support while implementing ICT solutions, they require them to implement
certain technologies and practises as a condition for cooperation. SMEs investing in
collaborative technologies will have an advantage over other firms.

Risks for SMEs

Integration increases interdependence. Industry integration is well on the way in the
aeronautics sector. However, investments in ICT applications facilitating inter-firm
collaboration are a necessary condition for the collaboration between firms. For example, the
representatives of Aerostar and Mecahers explicitly said that the main reason why their firms
decided to implement ICT solutions were the requirements of their customers. Since creating
electronic links with selected customers increases companies’ vulnerability and the risk of
opportunistic behaviour, this problem is particularly important for SMEs.

ICT requirements will increase. Data presented in the current report reveal that the
diffusion rates of most ICT applications have not reached the saturation level yet. In line with
the progressing integration of the industry value chain, predominantly small enterprises will
have to adopt a number of complex tools. Thus, further progress of e-business will require
more technological competencies and e-skills. This, in turn, will create additional barriers for
companies doing business in the aeronautics industry. Taking into account that, today, 22%
of firms in the sector see the complexity of ICT systems as an important barrier to e-business
development (see Exhibit 4-7), the problem of the availability of qualified workforce will
become vital to the competitiveness and innovativeness of SMEs. Today, however, SMEs
are already facing difficulties in attracting and keeping skilled personnel.

ICT increases production costs: As indicated by companies’ representatives a priority of
numerous SMEs in some markets is to offer a quality product attractively priced. It is of
secondary importance by what processes it is achieved. Thus, investments in ICT solutions
increase the production cost and may have an adverse effect on companies’ competitive-
ness.

2 ¢ http://www.accenture.com/xdoc/uk/locations/uk/insights/industry/aerospace.pdf
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4.3 Motives and barriers

Significance of e-business

Survey results showed that e-business is widely practiced in the aeronautics industry. As a
result, 20% of sector companies state that e-business constitutes a significant part of the way
the company operates (see Exhibit 4-3). Furthermore, nearly one half of firms consider e-
business as fairly important for their existence. The share of firms that state that IT does not
matter for their operations is relatively small (36%), compared to the weighted average for
the 10 sectors covered by the e-Business Survey 2005 (50%).

Similar to the findings on the diffusion of ICT systems and adoption of e-business practices in
distinct company size classes, there are significant differences in the extent to which firms
see e-business as a significant part of their operations. For example, only 15% of micro and
12% of small enterprises perceive e-business as important for them. Further, a relatively
large number of firms in both company size classes state that e-business plays a minor role
in their day-to-day business. In addition to previously cited reasons, these findings cast some
light on the slow adoption of e-business among SMEs, i.e. whereas medium-sized
companies seem to be very aware of the e-business importance, micro and small enterprises
appear to either make deliberate non-adoption decisions, believing that e-business is not a
profitable alternative to traditional ways of conducting business, or are simply unaware of
potential benefits offered by new technologies. A lack of awareness of e-business potential
and benefits might be a sign of a market failure.

Exhibit 4-3: Perceived significance of e-business in 2005 (company perspective)

80 100
Aeronautics (EU-7) 136
1-9 empl. 4‘0
10-49 empl. 57
50-249 empl. 22 ‘ 21
All sectors (EU-7) 50 ‘

W Significant part of the way the company operates
O Some part of the way the company operates

0O No significance for operations

Figures in % of firms. Base = companies using computers. N = 163 (Aeronautics, EU-7), N = 5218 (Total, EU-7)

Source: e-Business W@tch (e-Business Survey 2005)

Motives for doing e-business

Exhibit 4-4 presents the main reasons for doing e-business in the aeronautics industry. Since
the weighting (% of firms) in the chart accentuates replies of small firms, the results cast
some light on the motivations of SMEs to adopt e-business practices.

Results confirm the view that the expectations of large enterprises towards their suppliers are
the dominant force driving e-business diffusion in the industry. 64% of firms said that
customer expectations are an important reason for doing e-business. As prime contractors
and large system integrators outsource their activities to firms at lower levels of the value
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chain, the importance of close cooperation and efficient communication along the value chain
increases. Thus, the deployment of complex computer networks and systems supporting
inter-firm processes has become a necessity for SMEs.

There are, however, other equally important drivers of e-business in the industry as well. For
example, together with customer expectations, strategic considerations often induce firms to
adopt new technologies and business practices. 61% of companies engage in e-business
because they expect to gain competitive advantages. Furthermore, 55% of surveyed
companies stated that they had adopted e-business because their competitors began to use
e-business practices. Although these companies seem to follow an imitation strategy, it
indicates that ICT investments of competitors are often interpreted as a reliable sign of the
strategic relevance of e-business. This strategy has additional advantages. For example, as
argued in the case study about MTU Aero Engines, the ‘wait-and-see’ approach enables a
company to choose an application that has proven to contribute measurable benefits, while
avoiding at the same time the mistakes of the pioneers.

Relatively few companies do e-business because of suppliers’ expectations. This confirms
that, similar to other manufacturing industries with a complex value chain, there is a top-to-
bottom pattern of e-business diffusion in the aeronautics sector.

Exhibit 4-4: Reasons for doing e-business in the aeronautics industry

80 100

Because competitors do
Customer expectations
Supplier expectations

Gain competitive advantage

‘ W Veryimportant @0 Somewhatimportant

In % of firms. Base: Enterprises saying that e-business constitutes a significant of some part of the way the company operates.

Source: e-Business W@tch (e-Business Survey 2005)

Investment trends

The general ICT investment trend in the aeronautics industry is fairly positive (see Exhibit
4-5). 53% of sector companies plan to maintain their expenditures on ICT and 33% want to
increase them in the next 12 months. In contrast, the same values for the all-sectors average
are 62% and 28% respectively. This might indicate that, similar to other sectors, the diffusion
of numerous applications in the sector has not reached saturation levels yet. For example,
when comparing these data with earlier e-Business W@ftch results for the diffusion of e-
procurement and e-sales in the transport equipment-manufacturing sector, it is indicated that
the adoption of these technologies still continues at a rapid rate.?" This is particularly notice-
able for small and medium-sized enterprises. Thus, SMEs might still see potentials of ICT for
improving their profitability and/or gaining competitive advantage. This view is supported by
the results of the analyses of ICT-related innovation and firm performance (see e-Business
W@tch, Sector Study August 2004 and current report).??

# e-Business Sector Study on the Transport Equipment Manufacturing Sector, July 2003. www.ebusiness-

watch.org (‘'resources’).

e-Business Sector Study on the Transport Equipment Manufacturing Sector, August 2004. www.ebusiness-
watch.org (‘'resources’).

22
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Exhibit 4-5: ICT investment trends

All (10) Sectors (EU-7)

50-249 empl.

10-49 empl.

1-9 empl.

Aeronautics (EU-7)

‘ O Decrease expenditure B Maintain current level O Increase expenditure ‘

Base (100%): Companies intending to increase/maintain current level/decrease ICT expenditure in next 12 months.
N = 163 (Aeronautics, EU-7), N = 5218 (Total, EU-7). In % of firms.

Source: e-Business W@tch (e-Business Survey 2005)

Taking into account the average gross capital investment in ICT hardware and software in
the aeronautics industry, it does not surprise that the sector is an e-business forerunner (see
Exhibit 4-6). In 2004, over € 36 thousand were spent on average on ICT hardware and
software, compared to only € 6,6 thousand for the weighted average for 10 sectors (EU-7).
However, the differences in ICT investments between company size classes are very signif-
icant. On average, a medium-sized company in the aeronautics industry spends nearly 6
times more on hardware and software than a micro-enterprise and over twice as much as an
average small firm. These results cast some new light on the still prevailing ICT gap between
companies in the sector.

Exhibit 4-6: Investment in ICT hardware and software

Total

Aeronautics (EU-7) 1-9 empl. 10-49 empl. 50-249 empl. (10 sectors, EU-7)

36,265 8,648 20,494 47,223 6,599

Average gross capital investment in ICT hardware and software in past financial year (Euro). Figures in % of firms.
"All"' = companies using computers. N = 163 (Aeronautics, EU-7), N = 5218 (Total, EU-7)

Source: e-Business W@tch (e-Business Survey 2005)

Barriers to e-business diffusion

Exhibit 4-7 presents the main barriers to adopting e-business in the aeronautics industry.
Similar to companies from other sectors, firms in the aeronautics industry see small firm size
as the primary reason not to engage in e-business activities. However, only 46% of all firms
in the sector believe that they are too small to adopt e-business applications, compared with
65% in all-sectors. In addition, 32% and 22% of firms in the aeronautics sector name
respectively the cost of technology and the complexity of ICT systems as other significant
barriers to e-business adoption.

These results confirm only that a majority of surveyed SMEs refrain from implementing
complicated applications either because of high up-front costs or the lack of necessary know-
how that would enable them to put such applications into practice. Only 11% and 10% of all
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aeronautics firms were concerned about the security of data transferred through the internet
and legal problems, respectively.?

In contrast, 35% and 26% of firms in all-sectors perceived these issues as important
inhibitors to the development of e-business. Lastly, 22% of firms in the aeronautics industry
reported that difficulties finding appropriate IT providers constitutes a barrier to e-business
adoption, a figure practically on par to the average across 10 sectors studied by the e-
Business W@tch (EU-7).

Exhibit 4-7: Barriers for adopting e-business in the aeronautics industry

o

20 40 60 80 100

Companytoo small m—‘
pany 65
Technology too i

expensive 49
Technology too
complicated 37
Concerns about i
security 35

Perceived legal 10
problems | 76
Difficulty to find 22

reliable IT suppliers [ 26}

‘ W Aeronautics [JAll sectors

In % of firms. Base: Enterprises saying that e-business does not play a role in their operations. Due to the low number of
observations results are statistically not robust and for this reason should be interpreted with caution.

Source: e-Business W@tch (e-Business Survey 2005)

4.4 Outlook on future developments

In light of the factors and developments outlined in the report, one can identify a few e-
business challenges that have to be faced by companies in the near future. The following
discussion focuses on further standardisation development and the extended enterprise
concept, which is already gaining toehold in the aeronautics industry.

Progressing standardisation

As indicated in the discussion on the development of e-business standards (see Section 3.3),
the process of standardisation will be continued and extended to other business areas.
According to Piere Faure, the e-business & CRM director at Dassault Aviation and the
President of AFNeT, the standardisation committees are planning to create industry-wide
standards for data exchange and technological infrastructure embracing maintenance,
sourcing and product development.

% For more information about ICT security incidents and measures, see e-Business W@tch Special Study on
ICT Security and Electronic Payment Activities (September 2005), www.ebusiness-watch.org (‘resources').
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The success of future standardisation initiatives and the emergence of common standards
depend on the commitment of major industry players. This is not an easy undertaking, as
companies that compete in day-to-day business need to cooperate in setting e-business
standards. Furthermore, particular interests frequently need to be compromised for the sake
of mutual agreement. As companies are concerned with the protection of their firm- and
product-specific information, they might be reluctant to create uniform formats for data
exchange. However, as past experience has shown, common standards offer benefits that
are available to every firm in a sector and reduce the costs of application development and
implementation.

The reality of the extended enterprise

Increasing competition in the global marketplace continues to put pressure on companies in
the aeronautics sector. In order to increase efficiency and cut costs, companies will,
therefore, continue to streamline internal processes and improve information flow and
utilisation of corporate knowledge with the help of ICT. Furthermore, the process of value
chain integration will reach the lowest levels of suppliers. As a consequence, small
companies located at the base of the value chain will have to adopt e-business solutions and
practices that enable them to participate in electronic collaboration with their customers and
suppliers. The case study about Dassault Aviation’s ‘virtual platform’ for product design is an
example of such scenario.

Setting technological requirements and conditions for doing business electronically, large
companies, i.e. prime contractors and tier one suppliers, will play a leading role in the
process of industry integration. The pattern of e-business diffusion in the industry will follow
the top-to-the-bottom pattern. This confronts SMEs with the problem of whether to adopt the
“wait and see” approach or to take an active part in the process of standards development
and creation of new organisational concepts. As they will have to adopt new technologies
and forms of organisation, it is advisable that SMEs actively and creatively cooperate with
prime contractors and system integrators, communicating to them their constraints and
needs.

Summary of main findings: Motives, barriers and likely
developments in the future

Companies in the sector perceive e-business as an important issue.
The top to the bottom pattern dominate the diffusion of e-business.
Firms are planning to increase or maintain their investments in ICT.

Sector average investment in ICT nearly six times higher than
average.

Firm’s size, complexity of ICT tools and cost constitute the most
important barriers to the e-business development

The process of supply chain integration will further move down the
value chain.

Development of industry-wide standards will reduce the cost of e-
business.
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5 Policy implications

The preceding discussion revealed some important barriers to the development of e-
business faced by companies in the aeronautics sector. Exhibit 5-1 summarises some
suggestions for potential policy actions aimed at increasing the pace of e-business
development among SMEs in the aeronautics industry.

Exhibit 5-1: Policy measures

Policy objective Suggestions for policy Potential initiators
Encourage SMEs to increase their innovative efforts EU Commission
Emphasise the innovative potential of e-business = Member States
_ _ _ applications Industry associations
Climate for innovation - Create a level playing field for cooperation between

large companies and SMEs

Promote cooperation between companies and fair
benefit sharing practices

Support standardisation initiatives EU Commission
Standardisation . Ensure that the SMEs’ interests are taken into = Member States
initiatives account Standardisation bodies

Industry associations

Highlight the benefits of e-business for companies in = EU Commission

the sector Member States
Raising awareness of e- | . Promote initiatives addressing companies’ individual | Industry associations
business benefits needs

Encourage larger companies to support SMEs in e-
business projects

icati i Industry associations
Dialogue between the 1?rumpgc;rrt]dc::locr_nrmrl:)r:/liggtlson platforms for manufacturing ry
sector and ICT service P

providers - Promote regional clusters between ICT providers and
aeronautics companies

Support employee ICT training EU Commission

E-business know-how . Encourage employee mobility Member States
Industry associations

Climate for innovation

As indicated by the results of the empirical analysis (see Section 3.1), ICT remains an
important enabler of innovation in the aeronautics sector and ICT-related innovations are
positively correlated with some company performance measures. However, there was no
evidence that innovative companies are more profitable than their non-innovating
counterparts. A possible explanation of this fact might be that companies in the aeronautics
sector have a problem appropriating the benefits from innovative activities, compared to
other industries. These results have two important implications for policy makers:

Firstly, ICT-driven innovations play an important role for the competitiveness of
companies in a knowledge-intensive industry such as the aeronautics sector. Therefore,
it is a priority to encourage companies to implement e-business solutions introducing
new products, services and ways of doing business in the sector.

Secondly, any action promoting innovation should particularly address the issue of
appropriating private benefits from successful innovations. In this context, as the
process of product development requires cooperation between firms at various levels of
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the supply chain, the subject of fair benefit sharing between cooperating companies is of
great importance in the aeronautics industry.

It is not uncommon for the aeronautics industry that companies developing systems or
components for a new aircraft model have to make up-front investments or bear R&D
expenditures that cannot be contracted ex ante. As illustrated by the Falcon 7X case study,
this is also the case when e-business tools supporting inter-firm collaboration have to be
implemented. In a situation where such investments are not contractible and the benefits are
shared ex post, it is important to ensure that after having made the necessary investments,
SMEs are rewarded proportionally to their efforts.

The issue of promoting innovation among SMEs in the aeronautics sector has been addres-
sed earlier by the European Commission through the European Communities Aeronautics
Research initiative (ECARE).?* The programme co-founded by the European Commission
and the ECARE Group of regional aeronautics clusters is a competence-based project which
aims at helping SMEs structure their technological offerings and make them more attractive
in the context of the EC founded research projects. In addition, the initiative works in co-
operation with another EC-founded support measures such as AeroSME and SCRATCH.
AeroSME is aimed at encouraging and supporting the participation of Small and Medium-
sized Enterprises in the EU Framework Programme of Research and Technological
Development. It will facilitate the generation of proposals directed towards Thematic Priority
"Aeronautics & Space" and other suitable project areas with SMEs in leading roles.?®

SCRATCH is a European funded project, aimed at providing free services to small enter-
prises working in the aeronautics industry. It focuses on short term technology acquisition
needs, by preparing and submitting research project proposals that answer to relevant calls
issued by the European Commission in the context of the R&D Framework Programme.?®

In conclusion, there are three suggestions for future policy actions in this area:

First, due to the increasing competition in the aeronautics sector, companies need to
increase their competitiveness. This can be achieved by introducing new products or
services. Hence, it is an important challenge for policy makers to encourage
companies to increase their innovative efforts.

Second, as it has been found that ICT is an important enabler of innovation, any
actions promoting innovative efforts should emphasise the potential of e-business
for creating new services, products and organizational forms.

Third, in the course of cooperation, companies frequently come up with innovations.
Since the creation of innovations requires resources and inputs from both parties, the
benefits should be shared by both parties. Again, as there is a risk that a firm with
more power will attempt to capture the benefits and opportunistic behaviour of large
companies might decrease SMESs’ incentives to invest in inter-firm collaborative tools,
it is necessary to prevent such behaviour by protecting relationship-specific
investments.

Standardisation initiatives

Due to a high degree of interdependence between companies at different levels of the supply
chain, the relationships between companies in the aeronautics sector rarely depend only on
market mechanisms. Long term cooperation, risk sharing partnerships and involvement in
the process of product developments are typical characteristics of the industry landscape.

24 Cf. http://www.ecare-sme.org/.

%5 Cf. http://www.aerosme.com/.

2 Cf. http://www.aero-scratch.net/.
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This has some important implications for the e-business development in the industry. For
example, the process of e-business diffusion in the aeronautics sector follows a clear top-
down pattern. Prime contractors together with major system integrators define the require-
ments of new applications and develop them. Whenever necessary, companies at lower
levels of the supply chain are required to adopt the pre-defined standards and practices.

Although the process of standardisation is not a responsibility of public bodies, the latter
might encourage the cooperation between companies. Furthermore, it is important that
during this process the interests and needs of SMEs are taken into account. Since SMEs
often lack the necessary negotiation power, public bodies can ensure that the voice of
SMEs will be heard.

Another argument in favour of the support of the development of uniform standards is the
costs savings that companies enjoy when they are not required to adopt the individual
applications of their customers. Again, the Boost Aero initiative (supported by the European
Commission) can be seen as a positive example of how a coordinated action of major
industry players enabled the creation of shared standards and related benefits for all parties.

Awareness of ICT benefits

The use of ICT solutions is subject to considerable economies of scale and gives cost
advantages to large companies. Thus, the characteristics of e-business applications
frequently validate the non-adoption decision of SMEs. However, SMEs’ awareness about
the benefits offered by e-business remains relatively low. For instance, a large share of
SMEs in the aeronautics sector sees their size as the prime reason not to engage into e-
business practices (see Exhibit 4-7). Since the use of numerous ICT applications can be of
great importance independently of firm size, there is a clear sign that SMEs remain ignorant
of their potential and benefits. In the light of this finding, increasing the awareness of ICT
among SMEs in the aeronautics sector is an important challenge at both the European and
national level.

The lack of information on e-business often prevents SMEs from grasping new technologies.
In many cases, however, companies’ executives are overwhelmed with information. Thus, it
is advisable that any actions aimed at increasing companies’ awareness should concentrate
on individual requirements of companies in the aeronautics sector. A good example of such
an initiative is the Practical Electronic Business Leadership Programme launched by the UK
Council for Electronic Business in cooperation with the Society of British Aerospace
Companies (Accenture 2002). The main tasks of the programme include identifying
opportunities and facilitating the removal of obstacles to effective electronic information
sharing. The programme was designed to help break down the barriers to e-business
adoption by providing training and awareness to senior managers through a variety of
methods: one-to-one meetings, presentations, seminars, publications and case studies.
Furthermore, the programmes encourage e-leaders to provide guidance and coordination to
their supply chain partners in order to help pull together individual supply chain strategies. An
important success factor was winning the support of large companies that were interested in
promoting e-business practices at lower levels of the industry value chain.

The problem of a low ICT awareness has already received considerable attention from policy
makers. One example is the European e-Business Support Network, which brings together
policy makers from many European countries, regions and sectors. Its portal (http://www.e-
bsn.org/) provides information about e-business policy initiatives, statistical data about the
take-up of e-business among European SMEs, examples of best practice, news,
announcements, articles. Another important initiative is the European e-Skills Forum created
by the European Commission in March 2003. Its aims is to steer an open dialogue between
all relevant stakeholders, government officials, economic and social partners and
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professionals and to recommend actions addressing existing quantitative and qualitative e-
skills gap and mismatches in Member states and at the European level.

In conclusion, there are three suggestions for future policy actions in this area:
Firstly, it is necessary to highlight the benefits of e-business available to SMEs.

Secondly, any initiative promoting e-business should concentrate on individual
needs of particular companies and, accordingly, offer a suitable educational
program.

Thirdly, as large companies drive the development of e-business among SMEs, it is
advisable to encourage them to support SMEs in e-business projects.

Dialogue between the sector and ICT service providers

As indicated by the survey data (see Exhibit 4-7) and the case study carried out among
Polish companies, there appears to be a communication barrier between companies and ICT
providers. Companies complain that there is a shortage of inexpensive and uncomplicated
solutions to meet their needs. Supporting the dialogue between companies from the
aeronautics sector and ICT providers seems to be a possible solution to this problem.

It can be expected that due to the cluster-like structure of the industry, the process of
knowledge exchange between the aeronautics sector and ICT providers will intensify. Taking
advantage of proximity, some ICT service providers will build the necessary expertise to
create applications designed to the needs of the aeronautics sector. However, this process
can be additionally facilitated by, for instance, the creation of regional e-business
platforms that enable an exchange between manufacturing companies and ICT providers.

E-business know-how

A problem related to the lack of awareness of e-business benefits is the lack of an IT-qual-
ified workforce. Companies are able to identify the potential of e-business and take advant-
age of ICT applications only if they have educated and skilled workforce. As indicated in the
preceding discussion, firms in the industry are challenged with the difficulties of recruiting
and retaining skilled employees. Furthermore, SMEs frequently loose when competing for IT
specialists against large companies (see the case study about Mecahers). Again, firm size
puts SMEs at disadvantage compared to larger firms. Since SMEs play a crucial role in the
sector, improving the availability of a skilled workforce and enhancing its qualifications are
important prerequisites for further development of e-business and, in the long term, for
strengthening the condition and competitiveness of the European aeronautics industry.

In conclusion, as the complexity of many ICT applications is still an important barrier to e-
business diffusion, two suggestions for potential policy initiatives can be identified in this
area:

Firstly, educational programmes regarding e-business and ICT know-how should be
further supported. These initiatives should focus on the requirements of
companies operating in particular markets.

Secondly, operating mainly in clusters, companies in the aeronautics sector exper-
ience a fierce competition for skilled employees. Initiatives encouraging employee
mobility might help firms overcome problems to find appropriate employees.

In conclusion, all policy actions helping SMEs adopt new technologies and the ways of
doing business should take into account the specific characteristics of the aeronautics
industry. For example, some ICT application areas relevant for companies in the industry
include manufacturing, product design and supply chain management. In contrast, business
areas such as online goods exchange do not seem to play a major role in the industry and,
therefore, should not be a major focus of policy measures.

75 September 2005



r husjn__i.'ju j
wiaich .
== Aeronautics industry

6 Background information on the sector

6.1 Current trends and challenges

Industry development

The main factors influencing the aircraft market include passenger demand for air travel,
national and international regulation, and the rate of replacement and obsolesce of existing
fleets. The performance and strategies of airlines, cargo operators and leasing companies
further influence the development of the aircraft demand as well. For example, despite the
challenging macroeconomic conditions, the emergence and rapid development of low-cost
carriers positively stimulated the demand for air travel and, as a result, aircraft sales. The
successful business model of low-cost carriers leverages the benefits of minimising costs
while stimulating demand by offering low fares to and from often under-served short and
medium range destinations. In addition, wars, political unrest and other extraordinary events
might have a profound impact on the market. The impact of such events has been
particularly evident in recent years when the Gulf War, terrorists’ attacks and the SARS
epidemic considerably harmed the air travel industry and, as a result, led to a downturn in the
aeronautics industry.

Since the mid-nineties, the growth of sales volumes and employment has been 53% and 7%,
respectively. Today, after a sharp drop in the industry turnover of 9% in 2002, the European
industry is above its 2000 level of turnover and in 2003 achieved the third best year in its
history. Also sector employment has remained steady. Since 1995, the European
aeronautics industry has experienced a considerable turnaround in operating profit margin
that reached 5.3% in 2003 (ASD 2004). The outstanding performance is not only attributed to
a more favourable economic environment, but to the industry’s efforts to cut costs and
improve the bottom line as well. Thus, the process of industry restructuring shows positive
effects and shall further allow the sector to sustain its competitive position in the global
market for aircraft.

A prominent example of remarkable progress of the European industry is Airbus. Founded in
1970, the company is one of the world’s two leading manufacturers of commercial aircraft of
more than 100 seats. The Airbus group is jointly owned by EADS (80%) and BAE Systems
(20%). Having outgrown the consortium structure, the Airbus business needed a new
corporate organisation that would centralise management control over every aspect of the
business. In July 2003, EADS and BAE Systems placed their Airbus-related design,
engineering, manufacturing and production activities located in France, Germany, Spain and
the UK, and all their membership rights in a consortium under the common control of Airbus
S.A.S. Furthermore, the control of the day-to-day activities was given to a single
management team that is also responsible for marketing and customer support.

Not longer than fifteen years ago, Airbus’ market share of annual deliveries worldwide was
15% (EADS 2005). In 2003, surpassing its prime rival Boeing for the first time in its history,
the company was the largest producer of commercial aircraft in the world with a market share
of 52%. Since its foundation, the company has received nearly five thousand orders from
almost 200 customers worldwide. At the end of 2003, Airbus’ backlog of orders stood at 52%
of total worldwide backlog. In 2003, the Airbus group earned revenues of € 19 billion,
representing over 60% of EADS total revenues. However, the struggle for the dominance in
the world aircraft market remains unsettled. According to the newest information, this year
Boeing has acquired more orders than Airbus for the first time in five years (Handelsblatt
03.06.2005).
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The aeronautics industry in the new Member States

Although the core of the EU aircraft production is located in the Western European countries,
some of the new Member States have a long tradition in aircraft manufacture as well
(AeroSME 2005). In many countries, the development of a local aeronautics industry was
closely related to a country’s security and defence policy.

The aeronautics industry in the Baltic countries and Slovenia is very small. Although Latvia
does not have its own aviation industry, there are a few establishments that work in the area
of aeronautical science and technology. It is expected that the country will further develop its
capabilities in applied research in the field of aerodynamics, airframe strength and fatigue
durability, as well as design and calculations of light experimental aircrafts. Lithuanian
companies are primarily involved in general aviation and maintenance of the aircrafts from
the former Soviet Union. The Lithuanian aeronautics industry includes airports, shipment and
aircraft building.

The aeronautics sector does not play any major role in Hungary, the Slovak Republic and
Slovenia. In Hungary, the defence industry companies specialise in aircraft maintenance and
upgrading. For example, the Danubian Aircraft Company focuses on aircraft and helicopter
overhaul, service and modification and manufacture of rubber components. The Slovak
aircraft industry is characterised by a lack of a major aircraft manufacturer as well. The
country’s aeronautics sector consists mainly of SME companies. Some of them operate in
niche markets offering products and services on a worldwide competitive level. Aerospool, a
small size aeroplane manufacturer, produces light planes.

In contrast, the aeronautics industries in the Czech Republic and Poland have a long
tradition and play an important role in the countries’ economies. Czech companies are well
known for producing high quality aircraft and related products. The sector has been actively
supported by the government with particular emphasis placed on the research base. Poland
has a long tradition in aircraft production. However, being dependent on the planned
economy mechanisms and locked into outdated technologies, the local industry has suffered
after the fall of communism. In recent years, it has gone through a transformation and
developed competence in the manufacture of agriculture aircraft and gliders. A foreign
investment flow has additionally strengthened local manufacturers and lead to an emergence
of an aviation cluster in the South East part of the country.

6.2 Key figures on the sector

This section gives an overview of the size and structure of the aeronautics industry, using
key economic indicators from the New Cronos database of Eurostat. New Cronos is
structured in nine parts ("themes"). Most of the data used in this chapter are derived from
theme 4, "Industry, trade, and services", and here from the collection sbs (structural business
statistics). All statistics presented were prepared by DIW Berlin, which obtained the most
recent data available from Eurostat in December 2004. Gaps in the official statistics resulting
from missing data for individual countries or the respective year in the time-series of a
country were computed, based on economic calculations and estimates by DIW. The most
recent official statistics available for industry-wide macro-economic indicators are those for
2001 at best. For the new EU Member States, the most recent national accounts usually date
back to 2001.

" Inconsistencies in the EU-25 figures for “value added at factor cost” and “number of persons employed”

between Exhibit 6-1, Exhibit 6-2 and Exhibit 6-3, appear because the data are extracted from two different files
within New Cronos. Information on the size class structure are extracted from “sizclass”. The most recent
information in this table are for 2001. Country-specific information are extracted from “entrepr”. In this table,
some countries have already reported data for 2002. For other countries, the most recent information is for
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Size and structure of the industry (EU-25)

In 2001, the aeronautics industry contributed a value of € 100 billion to production in the
European Union countries (see Exhibit 6-1). Over 373 thousand persons were employed in
over 2.2 thousand enterprises across the EU-25. The industry value added at factor cost was
estimated at nearly € 30 billion.

Exhibit 6-1: Manufacture of aircraft and spacecraft in the EU-25 (2001)

NACE Activity Enterprises  Production Value Added at Persons
Rev. 1.1 value Factor Cost Employed
Number Mill. € Mill. € Number
DM 35.3 | Manufacture of aircraft and 2,248 100,482 29,939 373,200
spacecraft

Source: Eurostat New Cronos (entrepr) / DIW Berlin 2005

The aeronautics industry exhibits an extremely high level of concentration (see Exhibit 6-2).
In 2001, only 8.8% of all enterprises employed more than 250 employees. At the same time,
this small fraction of firms accounted for over 93% of value added and 90% of total industry
employment. In contrast, 68% of the companies in the industry had fewer than 10 employees
and accounted for only 0.5% of value added and 1% of sector employment. Also SMEs,
accounting for over 20% of all enterprises, play a minor role regarding sector value added
and employment.

Exhibit 6-2: Structure in manufacture of aircraft and spacecraft in the EU-25 (2001)

Total 1-9 empl. 10-49 empl. | 50-249 empl. | 250+ empl.
(EU-25)
in % of total EU-25
No. of enterprises 2,248 67.9 13.5 9.8 8.8
Value added at factor cost 29,939 0.5 1.1 5.3 93.2
No. of persons employed 373,400 1.0 1.8 7.0 90.2

Source: Eurostat New Cronos (sizclass ) / DIW Berlin 2005

Employment, productivity and labour cost (EU-25)238

Exhibit 6-3 provides an overview of employment, productivity, and labour cost statistics for
the EU-25 countries. In 2001, the European aeronautics industry employed 373,200 people
in the EU-25 countries. The aeronautics industry in the UK alone provided every third job
(30%) in the sector. The importance of the aeronautics industry for the UK economy is also
highlighted by the employment share of the sector when compared to the total employment
in manufacturing, which accounts for almost 3%. That is well above the EU-25 average
(1.1%). The next largest employers in the industry were France (22%) and Germany (20%).
According to the data, out of the new Member States, the aeronautics industry plays also an
important role in the Czech Republic.

Productivity, measured as value added per employee, varies significantly in the European
aeronautics industry. On the one hand, the UK reported the highest productivity level among
the EU-25 countries in 2001. On the other hand, the lowest productivity in the sector was
reported by the Slovak Republic and Lithuania, i.e. countries in which the production of

2001. Hence, the discrepancies in the exhibits are due to inconsistencies in the official databases provided by

Eurostat.

8 More recent data on employment is available from ASD www.asd-europe.org.

September 2005 78



http://www.asd-europe.org

Dbusimess
o w&.r! ch
Aeronadutics industry LCR

aircraft and related products is almost non-existent. Contrary to the automotive industry, the
levels of value added per employee in the new Member States remain significantly lower
than these in the Western European countries. However, it should be noted that the available
productivity data were not corrected for price differences between the countries. Thus, the
large variations in productivity levels across the EU-25 might be less immense if purchasing
power parities (PPP’s) are used. The low productivity levels in the new Member States are,
however, compensated by relatively low labour cost. For example, an annual cost per
employee in Central Europe (including social benefits received by employees) ranges from
below € 5 thousand (Lithuania) to nearly € 13.5 thousand (Hungary). In contrast, an average
German and French employee costs € 60 thousand and € 55.5 thousand per vyear,
respectively.

Exhibit 6-3: Employment, productivity and labour costs in manufacture of aircraft and spacecraft in
EU-25 countries (2001)

Employment Productivity Labour Cost
number of . % of manu- . value added . % of manu- per % of manu-
persons facturing  per person facturing employee facturing

employed employed

BE Belgium 7,621 1.1 79,110 121.2 49,109 112.3
Ccz Czech Republic 8,080 0.6 15,495 144.7 7,435 110.7
DK Denmark 610 0.1 79,508 148.4 48,744 132.6
DE Germany 74,609 1.0 87,115 159.2 60,435 142.9
EE Estonia 0 0.0 0 0.0 0 0.0
ES Spain 10,583 0.4 53,529 136.5 39,710 153.8
FR France 83,613 2.1 81,648 160.4 55,521 147.7
IE Ireland . . . . . .
IT Italy 32,116 0.7 62,442 148.8 42,913 148.3
CcY Cyprus 0 0.0 0 0.0 . .
LV Latvia . . . . . .
LT Lithuania 317 0.1 9,148 165.1 4,762 128.3
HU Hungary 1,461 0.2 12,047 991 13,419 192.8
MT Malta . . . . . .
NL Netherlands 4,815 0.5 57,113 97.9 44,898 117.4
AT Austria 382 0.1 45,550 80.0 41,176 105.2
PL Poland . . . . 8,554 110.8
PT Portugal 2,167 0.2 18,228 92.7 22,031 174.9
Si Slovenia . . . . 10,417 77.1
SK Slovak Republic 502 0.1 5,378 57.6 5,400 105.5
Fl Finland 765 0.2 50,588 71.0 40,184 106.3
SE Sweden 9,755 1.2 66,376 1271 47,154 119.2
UK United Kingdom 112,917 2.9 102,969 174.8 54,154 144.3
Others " 22,887 0.7 17,010 54.5 . .
EU-257 373,200 1.1 80,221 177.7 . .
EU-19 . . . . 50,558 162.5

R Including Greece, Ireland, Latvia, Luxembourg, Malta, Poland, Slovenia in employment and productivity.
? Estimated by DIW Berlin

Source: Eurostat New Cronos (entrepr) / DIW Berlin 2005
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Production value (EU-25)

A closer analysis of the production value and value added data reveals that France and the
UK are the largest producers of aircraft and related products in Europe (see Exhibit 6-4). The
two countries accounted for almost 70% of production value and 62% of value added in the
EU-25 in 2001. At a great distance they are followed by Germany and ltaly. Interestingly, the
French aeronautics industry exhibits a low level of value added, compared to production
value.

The aeronautics industry in the new Member States plays rather a insignificant role. The
enlargement of the EU in 2004 added less than 1% to the total EU production value of the
aeronautics industry and contributed to the increase of value added by slightly above 1%.
Among the 10 new Member States, only the Czech Republic and Poland have the largest
share in aircraft production. The contribution of the remaining countries to the European
production value in this sector is almost negligible. Although the new Member States cont-
inue to attract foreign investments in the aeronautics industry, mainly due to considerable
economies of scale, it is rather unlikely that this picture will change significantly in the nearest
future.

Exhibit 6-4: Production value and value added in manufacture of aircraft and spacecraft in EU-25
countries (2001)

Production Value Value Added

million € % of EU-25 million € % of EU-25

BE Belgium 1,411 1.4 603 2.0
Cz Czech Republic 268 0.3 125 0.4
DK Denmark 106 0.1 49 0.2
DE Germany 18,077 18.0 6,500 21.7
EE Estonia 0 0.0 0 0.0
ES Spain 1,833 1.8 567 1.9
FR France 42,174 42.0 6,827 22.8
IE Ireland . . . .
IT Italy 5,855 5.8 2,005 6.7
CcY Cyprus 0 0.0 0 0.0
LV Latvia . . . .
LT Lithuania 6 0.0 3 0.0
HU Hungary 38 0.0 18 0.1
MT Malta . . . .
NL Netherlands 691 0.7 275 0.9
AT Austria 35 0.0 17 0.1
PL Poland 276 0.3 205 0.7
PT Portugal 88 0.1 40 0.1
SI Slovenia 3 0.0 1 0.0
SK Slovak Republic 8 0.0 3 0.0
Fl Finland 57 0.1 39 0.1
SE Sweden 1,547 1.5 648 2.2
UK United Kingdom 27,269 271 11,627 38.7
Others 741 0.7 389 1.3

EU-25 100,482 100 29,939 100

Source: Eurostat New Cronos (entrepr) / DIW Berlin 2005
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Annex I: The e-Business Survey 2005 —
Methodology Report

The e-Business W@tch collects data on the use of ICT and e-business in European enterprises by
means of representative surveys. The e-Business Survey 2005, which was the third survey after those
of 2002 and 2003, had a scope of 5,218 telephone interviews with decision-makers in enterprises from
seven EU countries (Czech Republic, France, Germany, Italy, Poland, Spain and the UK).% Interviews
were carried out in January and February 2005, using computer-aided telephone interview (CATI)
technology.

Questionnaire

The general design of the questionnaire builds on the ones used in the previous surveys of 2002 and
2003 in order to ensure a basic continuity of the research approach. However, new modules on
security and interoperability have been added, while other modules have been reduced (mostly the
ones on perceived impacts of e-business, where little new evidence was to be expected compared to
the findings of 2003).

New questions were also introduced in the e-commerce related modules, reflecting the developments
in electronic business and changing perspectives in research, in particular the emphasis on electronic
business processes. An important focus of the 2005 survey was on the use of ICT systems to support
e-procurement and online sales processes. These questions complement the previously used
questions on online purchasing and selling activity.

The questionnaires of all three surveys (2002, 2003, 2005) can be downloaded from the e-Business
W@tch website at www.ebusiness-watch.org/about/methodology.htm.

Population

In contrast to the surveys of 2002 and 2003, the 2005 survey considered only companies that used
computers. Thus, the highest level of the population was the set of all computer-using enterprises
which were active within the national territory of one of the 7 countries covered, and which had their
primary business activity in one of the 10 sectors specified on the basis of NACE Rev. 1.1 categories.

Evidence from previous surveys shows that this does not make a noticeable difference for medium-
sized and large firms, as the share of firms that use computers can be expected to be 99% or more in
all sectors and countries covered. Differences are relevant, however, for micro and small enterprises,
in particular in the food and beverages industry, the textile industry, construction and tourism. In these
four sectors, 10-30% of micro enterprises and 4-15% of small firms (depending on the country and
sector) do not use a computer.*® Therefore it makes a difference if a figure represents a percentage of
"all companies" (as in 2003) or a percentage of "companies using computers" (as in 2005).
Differences are much less pronounced, though, when figures have been weighted by employment.

The 10 sectors that have been selected for the 2005 survey are extremely heterogeneous in terms of
their size. Construction is by far the largest with about 2.3 million enterprises in the EU-25. At the other
end of the range are the aerospace and pharmaceutical industries with only about 2,200 and 3,900
firms respectively in the EU-25. This is a factor of about 100 between the largest and smallest sector.
This imbalance has clearly implications for the achievement of survey quota and the impact of
weighting on sector data and on aggregate results.

% These seven countries are frequently referred to as the "EU-7" in this report. They account for roughly 75% of
the EU-25 population and GDP.

Non-computer users include typically small craft firms (textile, construction), bars, restaurants or pensions (in
tourism), and small food producing companies.

30
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Table 1: Population coverage of the e-Business Survey (2005)

NACE Rev. 1.1
No. « ev. o Sector name (as used by e-Business W@tch)
Section : Division / Group
01 DA 15 Manufacture of food products and beverages
02 DB 17,18 Manufacture of textiles (17), wearing apparel; dressing & dyeing of fur (18)
03 DE 22 Publishing, printing and reproduction of recorded media
04 (DG 24.4,24.5 Manufacture of pharmaceuticals (24.4), soap and detergents, cleaning and
polishing preparations, perfumes and toilet preparations (24.5)
05 (DK 29.1-295 Manufacture of machinery and equipment (not included: Manufacture of
weapons and ammunition, domestic appliances)
06 DM 34 Manufacture of motor vehicles, trailers and semi-trailers
07 DM 35.3 Manufacture of aircraft and spacecraft
08 |F 45 Construction
09 H,I,O0 55 621, 63.3, Tourism, including hotels and restaurants (55), parts of air transport (62), travel
92.3+5 agencies and tour operators (63.3), and parts of recreational, cultural and
sporting activities (92)
10 K 72 Computer and related activities

Sampling frame and method

No cut-off was made in terms of minimum size of firms. The sample drawn was a random sample of
companies from the respective sector population in each of the seven countries, with the objective of
fulfilling minimum strata with respect to company size class per country-sector cell. Strata were to
include a 10% share of large companies (250+ employees), 30% of medium sized enterprises (50-249
employees), 25% of small enterprises (10-49 employees) and up to 35% of micro enterprises with less
than 10 employees. Samples were drawn locally by fieldwork organisations based on widely
recognized business directories and databases (see Table 2).

Table 2: Directories from which samples were drawn (2005)

Country Directory / database
Ccz Czech Republic : Albertina Business Database (database of economic subjects with >1m entries)
DE Germany Heins und Partner Business Pool
ES Spain Dun & Bradstreet
FR France SIREN file from INSEE (the French National Statistics Institute)
IT Italy Dun & Bradstreet
PL Poland Kompass Polska
UK United Kingdom : Dun & Bradstreet

The survey was carried out as an enterprise survey: data collection and reporting focus on the
enterprise, defined as a business organisation (legal unit) with one or more establishments. In some of
the sectors, target quota in the larger enterprise size-bands could not be accomplished in each of the
countries. In these cases, interviews were shifted to the next largest size-band (from large to medium-
sized, from medium-sized to small).

Fieldwork

Fieldwork was coordinated by the German branch of Ipsos GmbH (www.ipsos.de) and conducted in
cooperation with its local partner organisations (see Table 3) on behalf of e-Business W@tch. Pilot
interviews prior to the regular fieldwork were conducted with 12 companies in Germany in December
2004, in order to test the questionnaire (structure, comprehensibility of questions). The survey had a
scope of 5,218 interviews, evenly spread across the seven countries covered. About 565 interviews
per sector were conducted (see Table 4), except for the aeronautics and the pharmaceutical industry.
Due to the small population of firms in these sectors, it was not possible to achieve the target quota. In
the aerospace industry, only 163 company interviews could be realised in the seven countries
covered. In this sector, practically the entire population of companies was contacted.

September 2005 84



http://www.ipsos.de

Aeronautics industry

e-busiress
wiich

Table 3: Market research companies having conducted the fieldwork in the e-Business Survey 2005

Country Fieldwork organisation

Ccz Czech Republic : Ipsos Czech Republic, Skolska 32/694, 110 00 Praha 1

DE Germany Ipsos GmbH, Papenkamp 2-6, 23879 Mdlin

ES Spain Ipsos ECO Consulting, Avda. de Burgos, 12.-8%, 28036 Madrid

FR France Ipsos Insight Marketing, 99, rue de I'Abbé Groult, 75739 Paris Cedex 15
IT Italy Demoskopea S.p.A., Via Salaria 290/ Via Rubicone 41, 00199 Rome
PL Poland Ipsos, ul. Pulawska 39, 02-508 Warsaw

UK United Kingdom : Continental Research, 132-140 Goswell Road, EC1V 7DY London

Table 4: Number of interviews conducted by sector and country (2005)

Sector Ccz DE ES FR IT PL UK TOTAL
Food and beverages 85 80 82 80 86 83 75 571
Textiles and clothing 85 76 81 80 81 83 75 561
Publishing and printing 84 80 82 80 79 83 75 563
Pharmaceutical industry 54 83 81 76 81 82 75 532
Machinery and equipment 85 80 81 77 84 83 75 565
Automotive industry 85 80 81 80 81 83 75 565
Aerospace industry 20 38 15 39 23 3 25 163
Construction 84 81 83 80 80 83 75 566
Tourism 84 80 82 80 82 83 76 567
Computer related services 84 80 82 78 82 84 75 565
TOTAL 750 758 750 750 759 750 701 5218
Table 5: Interview contact protocol: completion rates and non-response reasons (2005)
Ccz DE ES FR IT PL UK Total
1 Sample (gross) 2632 7247 8796 10123 5082 7825 13104 : 54809
1.1 Telephone number does not exist 126 880 680 373 340 959 870 4228
1.2 Not a company (e.g. private household) 42 130 220 200 44 214 115 965
1.3 | Fax machine / modem 40 56 10 0 359 248 116 829
1.4 | Quota completed > address not used 191 361 3357 1623 351 1161 3856 10900
1.5 | Notarget person in company 57 344 186 98 72 109 691 1557
1.6 | Language problems 2 16 14 14 1 0 0 47
1.7 i No answer on no. of employees 10 8 3 1 0 0 8 30
1.8 | Company does not use computers 11 80 194 332 41 30 567 1255
Sum1.1-1.8 479 1875 4664 2641 1208 2721 62231 19811
2 Sample (net) 2153 5372 4132 7482 3874 5104 6881 34998
2.1 Nobody picks up phone 212 366 335 892 1080 1333 6 4224
2.2 | Line busy, engaged 60 52 6 68 60 438 0 684
2.3 i Answering machine 42 133 20 1208 79 137 463 2082
2.4 Contact person refuses (refusal at 472 931 2010 2024 755 1613 1695 9500
reception, switchboard)
2.5 | Target person refuses 388 2125 184 693 142 122 2591 6245
2.6 No appointment during fieldwork period 42 13 395 202 0 261 298 1211
2.7 i Open appointment 77 935 363 1584 968 371 1008 5306
2.8 | Target person is ill / not available 10 3 47 0 2 0 0 62
2.9 Interview abandoned 91 56 22 57 28 79 119 452
2.10 | Interview error, cannot be used 9 0 0 4 1 0 0 14
Sum 2.1 -2.10 1403 4614 3382 6732 3115 4354 6180 : 29780
3 Successful interviews 750 758 750 750 759 750 701 5218
Completion rate (= [3] / [2]) 34.8%: 14.1% 18.2% 10.0%  19.6% : 14.7% 10.2% 14.9%
Average interview time (min : sec) 17:07 . 19:06: 17:29: 17:15: 20:51: 21:15: 19:53  19:00
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Non response: In a voluntary telephone survey, in order to achieve the targeted interview totals, it is
always necessary to contact more companies than just the number equal to the target. In addition to
refusals, or eligible respondents being unavailable, any sample contains a proportion of "wrong"
businesses (e.g., from another sector), and wrong and/or unobtainable telephone numbers. Table 5
shows the completion rate by country (completed interviews as percentage of contacts made) and
reasons for non-completion of interviews. Higher refusal rates in some countries, sectors or size bands
(especially among large businesses) inevitably raises questions about a possible refusal bias. That is,
the possibility that respondents differ in their characteristics from those that refuse to participate.
However, this effect cannot be avoided in any voluntary survey (be it telephone- or paper-based).

Feedback on the fieldwork

No major problems were reported from the fieldwork with respect to interviewing (comprehensibility of
the questionnaire, logical structure). The overall feedback from the survey organisations was that
fieldwork ran smoothly and that the questionnaire was well understood by most respondents. The
main challenge was the fulfiiment of the quotas, which was difficult or impossible in some of the
sectors, in particular among the larger size-bands. Specific remarks from fieldwork organisations,
however, point at some differences in the local situation (see Table 6).

Table 6: Comments by national fieldwork companies on their experience (2005)

Country Comments
Ccz Czech - It was more difficult to complete interviews with very small companies. They were less
Republic willing to participate in an interview.

Respondents often felt that questions about a firm's profit or turnover are not adequate.
The interviewers mentioned that these questions were several times a cause of
abandoning the interview.

DE Germany | - In total fieldwork ran smoothly and the questionnaire was easy to understand and
interesting for most of respondents.

Answering the question about turnover as well as the investment on ICT was often
problematic for the respondents and yielded a high proportion of non-replies.

Respondents of small companies often had difficulty in answering questions related to
specific technical terms and application. In cases where they used only one or few
computers, some questions (e.g. regarding networks) were not relevant for them.

Positive resonance comes from the respondents when they know that the survey is
being done on behalf of the European Commission. The reference to the website at the
end of the interview was welcome and helpful.

ES Spain - Interviews in very small companies were more difficult to complete due to the lack of
knowledge about ICT. On the other hand, the participation of respondents in big
companies was difficult to achieve.

Generally the questionnaire was easy to understand.

About a quarter of the firms contacted have subcontracted most of their ICT tasks,
which made it difficult for the respondents to answer specific technical questions.

Questions regarding the turnover and investments were difficult to answer for the
respondents and yielded a high proportion of don’t know responses. This is also often
experienced in other B2B surveys.

FR France - Small companies often do not have much ICT equipment. Respondents therefore
sometimes had difficulty in answering some of the questions, since the questionnaire
was not adapted to these companies. Small companies often answered “don’t know” to
more detailed questions.

Respondents from larger companies had difficulty answering questions concerning
turnover, benefits and other financial issues. These questions would be better put to
somebody from the financial department.

As more and more companies outsource their IT department, it is difficult to identify a
responsible person within the company to answer the questions.
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IT Italy - The questionnaire was considered long, but quite easy to answer.

However, a few sections (mainly D and E) were considered more complicated than
others. In particular technical terms that referred to security and to online services were
difficult to understand.

Interviews were carried out without any problems in medium-sized enterprises where it
is easier to identify and contact an IT manager. Those respondents had the best grasp of
what was being talked about in the interview.

The financial questions were difficult to answer for most of the respondents, especially
the question on ICT investments.

PL Poland - Respondents from small companies often had difficulties in answering questions related
to specific technical applications.

Companies are quite reluctant to provide financial information, so respondents often
answer DK to the financial questions.

In many companies, IT people are not allowed to say anything about internal matters of
the company.

Many companies outsource their IT department and its activities.

UK United - As with previous surveys carried out in the context of the e-Business W@tch
Kingdom programme, fieldwork ran relatively smoothly.

However, the anticipated strike-rate was severely affected by the substantial length of
the interview (20 minutes).

Gathering turnover and investment details again yielded a high proportion of don’t know
responses.

As a final point, it is becoming increasingly difficult to secure interviews with IT/DP
professionals, and we suspect that this situation will only worsen in the future.

Weighting schemes

Due to stratified sampling, the sample size in each size-band is not proportional to the population
numbers. If proportional allocation had been used, the sample sizes in the 250+ size-band would have
been extremely small, not allowing any reasonable presentation of results. Thus, weighting is required
so that results adequately reflect the structure and distribution of enterprises in the population of the
respective sector or geographic area. e-Business W@tch applies two different weighting schemes:
weighting by employment and by the number of enterprises.*’

Weighting by employment: Values that are reported as employment-weighted figures should
be read as "enterprises comprising x% of employees" (in the respective sector or country).
The reason for using employment weighting is that there are many more micro-enterprises
than any other firms. If the weights did not take into account the economic importance of
businesses of different sizes in some way, the results would be dominated by the percentages
observed in the micro size-band.

Weighting by the nhumber of enterprises: Values that are reported as "x% of enterprises" show
the share of firms irrespective of their size, i.e. a micro-company with a few employees and a
large company with thousands of employees both count equally.

The use of filter questions in interviews

In the interviews, not all questions were asked to all companies. The use of filter questions is a
common method in standardised questionnaire surveys to make the interview more efficient. For
example, questions on the type of Internet access used were only asked to those companies that had
replied to have Internet access. Thus, the question whether a company has Internet access or not
serves as a filter for follow-up questions.

¥ In the tables of this report, data are normally presented in both ways, except for data by size-bands. These are

shown in % of firms within a size-band, where employment-weighting is implicit.
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The results for filtered questions can be computed on the base of only those enterprises that were
actually asked the question (e.g. "in % of enterprises with Internet access"), but can also be computed
on the base of "all companies". In this report, both methods are used, depending on the indicator. The
base (as specified in footnotes of tables and charts) is therefore not necessarily identical to the set of
companies that were actually asked the underlying question.

Statistical accuracy of the survey: confidence intervals

Statistics vary in their accuracy, depending on the kind of data and sources. A "confidence interval" is
a measure that helps to assess the accuracy that can be expected from data. The confidence interval
is the estimated range of values on a certain level of significance. Confidence intervals for estimates of
a population fraction (percentages) depend on the sample size, the probability of error, and the survey
result (value of the percentage) itself. Further to this, variance of the weighting factors has negative
effects on confidence intervals.

Table 7 gives some indication about the level of accuracy that can be expected for industry totals
(EUY totals based on all respondents) depending on the weighting scheme applied. For totals of all-
sectors, an accuracy of +/- 2 percentage points can be expected for most values that are expressed
as "% of firms", and of +/- 3 percentage points for values that are weighted by employment. The
confidence interval for industry totals (EU-7) is about +/- 5 percentage points (in both weighting
schemes). Employment-weighted results for the pharmaceutical, the automotive and the aeronautics
industry have higher confidence intervals, because these sectors are more sensitive to weights due to
their structure (i.e. the dominance of large firms in a comparatively small population). In the
aeronautics industry, employment-weighted figures should not be used.

The calculation of confidence intervals is based on the assumption of (quasi-) infinite population
universes. In practice, however, in some industries and in some countries the complete population of
businesses consists of only several hundred or even a few dozen of enterprises. In some cases,
literally each and every enterprise within a country-industry and size-band cell was contacted and
asked to participate in the survey. This means that it is practically impossible to achieve a higher
confidence interval through representative enterprise surveys in which participation is not obligatory.
This should be borne in mind when comparing the confidence intervals of e-Business W@tch surveys
to those commonly found in general population surveys.
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Table 7: Confidence intervals for all-sector and sector totals (EU-7)

Confidence interval
Survey Weighted by Weighted as Unweighted
result employment "% of firms"
All sectors (aggregate), EU-7 10% 81% - 12.2% 8.7% - 11.5% 9.3% - 10.7%
Food and beverages 10% 72% - 13.8% 6.9% - 14.3% 81% - 12.3%
Textile industries 10% 74% - 13.3% 6.9% - 14.3% 81% - 12.3%
Publishing and printing 10% 72% - 13.7% 72% - 13.8% 81% - 12.3%
Manufacture of pharmaceuticals 10% 53% - 18.0% 75% - 13.1% 81% - 12.4%
Manufacture of machinery and equipment 10% 6.5% - 15.1% 71% - 13.9% 81% - 12.3%
Automotive industry 10% 46% - 20.2% 77% - 12.8% 81% - 12.3%
Aerospace industry 10% 1.7% - 41.3% 57% - 16.9% 6.8% - 14.6%
Construction 10% 77% - 12.8% 70% - 14.1% 81% - 12.3%
Tourism 10% 72% - 13.8% 6.9% - 14.3% 81% - 12.3%
IT services 10% 7.3% - 13.6% 6.5% - 15.2% 81% - 12.3%
All sectors (aggregate), EU-7 30% 27.0% - 33.2% | 27.9% - 32.2% | 29.0% - 31.1%
Food and beverages 30% 252% - 352% | 24.7% - 359% | 26.9% - 33.3%
Textile industries 30% 257% - 34.6% | 247% - 35.8% | 26.9% - 33.3%
Publishing and printing 30% 253% - 351% | 25.3% - 352% | 26.9% - 33.3%
Manufacture of pharmaceuticals 30% 21.5% - 40.2% | 25.9% - 34.4% | 26.8% - 33.4%
Manufacture of machinery and equipment 30% 23.9% - 36.9% | 25.1% - 354% | 26.9% - 33.3%
Automotive industry 30% 19.9% - 42.6% | 26.3% - 34.0% | 26.9% - 33.3%
Aerospace industry 30% 10.5% - 61.0% | 22.3% - 39.0% | 24.4% - 36.2%
Construction 30% 26.3% - 34.0% | 249% - 357% | 26.9% - 33.3%
Tourism 30% 252% - 352% | 247% - 359% | 26.9% - 33.3%
IT services 30% 255% - 35.0% | 23.9% - 36.9% | 26.9% - 33.3%
All sectors (aggregate), EU-7 50% 46.6% - 53.4% | 47.7% - 52.3% | 48.9% - 51.1%
Food and beverages 50% 446% - 554% | 43.9% - 56.1% | 46.6% - 53.4%
Textile industries 50% 452% - 54.8% | 44.0% - 56.0% | 46.5% - 53.5%
Publishing and printing 50% 44.7% - 553% | 44.6% - 55.4% | 46.5% - 53.5%
Manufacture of pharmaceuticals 50% 39.8% - 60.2% | 45.4% - 54.6% | 46.4% - 53.6%
Manufacture of machinery and equipment 50% 42.9% - 571% | 44.4% - 55.6% | 46.5% - 53.5%
Automotive industry 50% 37.7% - 62.3% | 45.8% - 54.2% | 46.5% - 53.5%
Aerospace industry 50% 232% - 76.8% | 40.9% - 59.1% | 43.6% - 56.4%
Construction 50% 45.8% - 54.2% | 44.1% - 559% | 46.5% - 53.5%
Tourism 50% 445% - 555% | 43.9% - 56.1% | 46.5% - 53.5%
IT services 50% 44.8% - 552% | 42.9% - 57.1% | 46.5% - 53.5%
All sectors (aggregate), EU-7 70% 66.8% - 73.0% | 67.8% - 721% | 68.9% - 71.0%
Food and beverages 70% 64.8% - 748% | 64.1% - 753% | 66.7% - 73.1%
Textile industries 70% 65.4% - 743% | 642% - 753% | 66.7% - 73.1%
Publishing and printing 70% 64.9% - T747% | 64.8% - 74.7% | 66.7% - 73.1%
Manufacture of pharmaceuticals 70% 59.8% - 785% | 65.6% - 74.1% | 66.6% - 73.2%
Manufacture of machinery and equipment 70% 63.1% - 76.1% | 64.6% - 749% | 66.7% - 73.1%
Automotive industry 70% 57.4% - 80.1% | 66.0% - 73.7% | 66.7% - 73.1%
Aerospace industry 70% 39.0% - 89.5% | 61.0% - 77.7% | 63.8% - 756%
Construction 70% 66.0% - 73.7% | 64.3% - 751% | 66.7% - 73.1%
Tourism 70% 64.8% - 748% | 641% - 753% | 66.7% - 73.1%
IT services 70% 65.0% - 745% | 631% - 76.1% | 66.7% - 73.1%
All sectors (aggregate), EU-7 90% 87.8% - 91.9% | 88.5% - 91.3% | 89.3% - 90.7%
Food and beverages 90% 86.2% - 92.8% | 85.7% - 93.1% | 87.7% - 91.9%
Textile industries 90% 86.7% - 92.6% | 85.7% - 93.1% | 87.7% - 91.9%
Publishing and printing 90% 86.3% - 92.8% | 86.2% - 928% | 87.7% - 91.9%
Manufacture of pharmaceuticals 90% 82.0% - 94.7% | 86.9% - 925% | 87.6% - 91.9%
Manufacture of machinery and equipment 90% 849% - 93.5% | 86.1% - 929% | 87.7% - 91.9%
Automotive industry 90% 79.8% - 95.4% | 87.2% - 923% | 87.7% - 91.9%
Aerospace industry 90% 58.7% - 98.3% | 83.1% - 943% | 854% - 93.2%
Construction 90% 87.2% - 923% | 85.9% - 93.0% | 87.7% - 91.9%
Tourism 90% 86.2% - 928% | 85.7% - 93.1% | 87.7% - 91.9%
IT services 90% 86.4% - 92.7% | 84.8% - 935% | 87.7% - 91.9%

confidence intervals at a=.90
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Annex II: The e-Business Scoreboard 2005

Introduction

The e-Business Scoreboard approach was developed by the e-Business W@tch in 2004. It is an
instrument to compare and visualize the intensity of e-business activity across different sectors,
countries or size-bands, in different areas of business activity. Conceptually, the Scoreboard owes to
the Balanced Scorecard (BSC) approach, which suggests that an organisation should be viewed from
four perspectives, and that metrics (and targets) are to be defined for each perspective. Similarly, the
e-Business Scoreboard looks at ICT use by enterprises from four (inter-related) perspectives.
Component indicators represent the metrics for these perspectives.

The Scoreboard is composed of comp- Structure of the e-Business Scoreboard

onent indicators which are taken from the ] ; :

e-Business Survey 2005 by the e-  19component 4 iindicns E-Business
indicators (by business function) Index

Business W@tch. These indicators can be
aggregated on two levels:

A1 Intemet

A. Basic ICT
16 component indicators are, in a infrastructure [
first step, aggregated into four sub-
B. Internal

indices that represent major applic-
ation areas of e-business. The
diamond charts on the following pages
show these four dimensions of e-

A4 Remote

B.1 Intranet

processes || .
E-Business
Index

C. Supply-side ||

. . activity
business activity.
etc.
The four sub-indices can then be D. _Custorpe.r- L
aggregated into the (overall) e- facing activity

Business Index.

The E-Business Scoreboard takes into account the percentages (diffusion rates) from all sectors and
show how a specific sector differs from the all-sector-average. An index value is based on mean
values and standard deviations.”” Thus, index values express the multiple of the standard deviation (1
or (-1)) for a specific sector and the selected indicator. 0 equals the mean value for all sectors.

Indexes simplify multi-dimensional concepts. To correctly assess the validity and shortcomings of the
Scoreboard and its e-Business Index, the following notes are important to be taken into account:

Weighting: Results are influenced by the selection of the underlying weighting scheme. In the
computation presented in this chapter, employment-weighted figures were used. This
emphasizes e-business activity in large firms and has an impact on the Index for sectors with
dominant large players (for instance the automotive and pharmaceutical industry).

Component indicators: The selection of component indicators may have a bias towards
manufacturing activities, as some indicators in dimension B ("internal process") are more
relevant for manufacturing than for service sectors (e.g. ERP). The full list of component
indicators and their definition is given in Annex Il.

Relative comparison: The e-Business Index and the Scoreboards do not represent absolute
measures of e-business activity. The Scoreboard results depend on the respective set of
sectors (or countries etc.) that are compared to each other, as figures are derived from
computing standard deviations from the average of the respective set.

32 Constituting values are z-values, i.e. z = (x - mean(x))/stddev(x). This procedure results in a distribution with

mean(z)=0 and stddev(z)=1.
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Component indicators of the Scoreboard 2005

A. ICT infrastructure and basic connectivity

A1

Enterprises connecting
computers with a LAN

the percentage of employees from a sector working in enterprises that
have connected computers with a Local Area Network (LAN).

A2

Internet connectivity

the percentage of employees working in enterprises that are
connected to the internet, with a supplementary indicator for the type
of internet connection in terms of bandwidth. The percentage of
employees working in enterprises that are connected with a bandwidth
of less than 2 Mbit/s is computed with a factor of 0.5, enterprises
connected with at least 2 Mbit/s bandwidth with a factor of 1.0. The
maximum value of 100 would be returned if all employees from a
sector work in enterprises connected to the internet with more than 2
Mbit/s bandwidth.

A3

Remote access to the
company network

the percentage of employees from a sector working in enterprises
where it is possible to access data from the company's computer
system from a remote location.

A4

Enterprises with a VPN

= the percentage of employees from a sector working in enterprises that

use a Virtual Private Network (VPN)

B. Internal business process automation

B.1 Use of an intranet the percentage of employees working in enterprises that use an

intranet.

B.2 Use of online technology to the percentage of employees working in enterprises that use online
track working hours and/or technologies (other than e-mail) to track working hours and/or
production time production times

B.3 Use of EDM systems the percentage of employees working in enterprises that use an

Enterprise Document Management system
B.4 Use of ERP systems the percentage of employees working in enterprises that have

implemented an ERP (enterprise resource planning) system

C. Procurement and supply chain integration

C.1

Enterprises purchasing at
least 5% of their supplies online

the percentage of employees working in enterprises saying that they
purchase at least 5% of their supplies online via the internet or other
computer-mediated networks (for example via EDI based connections
to their suppliers)

C.2

Use of specific IT solutions for
e-procurement

the percentage of employees working in enterprises that use specific
IT solutions to support the selection of their suppliers and/or
procurement processes

C3

Use of SCM systems

the percentage of employees working in enterprises that use an SCM
(supply chain management) system

C4

Online management of
capacity and inventory

the percentage of employees working in enterprises that that use
technologies to manage capacity and inventory online

D. Marketing and sales processes

D.1

Enterprises maintaining a web-
site with a CMS

the percentage of employees working in enterprises that have a
website and use a content management system to maintain and
update the website

D.2

Use of CRM software systems

the percentage of employees working in enterprises that use a CRM
(customer relationship management) software to organise data about
their customers electronically

D.3

Enterprises selling at least 5%
of their goods & services online

the percentage of employees working in enterprises saying that online
sales via the internet or other online networks (for example via an
extranet) constitute at least 5% of their total sales volume

D.4

Use of specific IT solutions for
marketing and sales processes

the percentage of employees working in enterprises that uses specific
IT solutions to support marketing and sales processes
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Results: sectors in comparison

The e-Business Scoreboards visualize that the nature and impact of electronic business differs widely
between sectors, particularly between manufacturing and service sectors. There are several
underlying reasons; for example, the nature of e-business activities depends on whether the focus is
on B2B or B2C.

Manufacturing

Among the 7 manufacturing sectors surveyed, electronic business activity has reached the
highest level of intensity in the automotive, pharmaceutical and aeronautics industries. The
rapid development in these sectors is mostly driven by the large international companies.
Supply-chain integration and the streamlining of procurement processes are common
objectives in these industries for which e-business solutions are attractive. In the machinery
and equipment industry, electronic business activity has not yet reached the same level of
intensity. At first sight, this confirms the findings of the Survey 2003. However, developments
in this sector have been quite dynamic since then. For example, e-business is increasingly
recognized as a useful means of providing customer service.

The publishing and printing industry has a different e-business profile, as major segments of
this sector operate in B2C markets. ICT has a considerable impact on production and internal
work processes. Furthermore, customer-facing activities (online publishing, marketing,
advertising) are critical. On the other hand, processes with a high e-business potential such as
inventory and supply-chain-management are less critical in this sector.

The food and beverages sector, and the textile and clothing industry, are late adopters of
ICT compared to the other manufacturing sectors studied. However, in the food and
beverages industry, there are signs of increasing e-business activity, mainly in response to
structural changes and new requirements. Important issues that promote e-business are food
safety and the digital integration of the value chain. RFID (Radio Frequency Identification)
based technologies could play an important role in these areas.

Construction

ICT adoption and e-business activity in construction companies appears to be very limited
compared to most manufacturing sectors. The structure of the industry, which includes many
small craft companies, cannot fully explain this gap. An industry with a multitude of standards,
technical specifications, labels, and certification marks is not an optimal forum for drawing
benefits from electronic business. However, e-business tools have the potential to benefit
complex construction projects where there is a need to coordinate a large number of sub-
contractors.

Service sectors

The computer related services sector is a special case with regard to e-business. Although
companies in this sector have Information Technology and e-business as their end product,
ICT also plays a significant role in the way that this product is produced, promoted and
provided. This specific way of using ICT distinguishes the IT services industry from the other
sectors analysed by the e-Business W@itch. Here, in this sector the use of ICT and the
production of related services are difficult to separate from each other.

The IT services sector shares a common feature with tourism: in both industries, online
channels have become key tools for marketing, communication and interaction with
customers. In tourism, online booking and reservation services have been widely accepted
among consumers and business travellers, and "e-tourism" has truly taken off. However, the
great importance of ICT in this sector is not properly reflected in the e-Business Index. The
main reason is that e-business normally does not have the same significance in supply-side
activities and internal work processes (for example in hotels), as in manufacturing sectors.
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e-Business Scoreboards for 10 sectors (2005)

Food and beverages

Textile and clothing industry

B Max ] Average @ Food

Publishing and printing

0O Max ] Average @ Publishing

Machinery and equipment

A
1,7
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O Max ] Average @ Machinery

O Max ] Aerage @l Textile

Pharmaceutical industry

A
1,7
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Automotive industry
A
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Aeronautics Construction

A A

C
0O Max ] Average @ Aeronautics O Max [JAverage @ Construction
Tourism IT services
A
1,7

Cc

‘ 0 Max ] Average @ Tourism B Max [JAverage B IT services

Source: e-Business W@tch (e-Business Survey 2005)
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e-Business Index for 10 sectors (2005)

(Compound Index of 16 component indicators)

Benchmark based on firm-weighted data ")
(indexed values: highest score = 100)
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Benchmark based on employment-weighted data 2)
(indexed values: highest score = 100)
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1) Firm-weighted data express e-business adoption as "% of firms in a sector with a certain activity", irrespective of the size
of the companies (i.e. small companies and large ones count equally). Results are mainly determined by the situation in
small firms, as there are many more small companies than large ones in the population of enterprises.

2) Employment-weighted data express e-business adoption as "activity in firms comprising ...% of employment in a sector",

thus emphasising the situation in larger companies.
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