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Abstract

This paper provides the scope of activities andirfigs of work performed within the scope of the YAGE
Research Project in the area of lower level suppla the European Aeronautical Supply Chains.

The objectives and frame of work are describedettwy with main results and with the methodologgduto
identify characteristic profiles of smaller aerotizgal companies and to define a set of related $\emutl
requirements, to be made available across Europgengoove effectiveness in supply chain managemendt a
efficiency in the deployment of results from resbaand development projects aimed at innovatingbtisness
model and operation mechanisms for the aeronaettiors.
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1 Introduction

The evolution of Aeronautical industry in Europadisven by the Vision 2020 of the Advisory
Council for Aeronautics Research in Europe (ACARS&tgting a specific focus on “More
affordable, cleaner, safer, quieter”.

To pursue such vision, the largest Integrated RTDjeBt was launched in 2003, named
“VIVACE - Value Improvement through a Virtual Aerautical Collaborative Enterprise”, an
Aeronautical Collaborative Design Environment widlssociated Processes, Models and
Methods. This environment will help to design amcraift and its engines as a whole, providing
to the aeronautics supply chain in an extendedrmerge, virtual products with all requested
functionality and components in each phase of thdyzt engineering life cycle.

The main objectives for the VIVACE project, whiatrciudes more than 60 European partners,
are aimed at significant reductions in costs, anee-to-market. Within VIVACEspecific
attention is made to lower tier suppliers, genéyigdentified as “Third tier Suppliers”, which
have dimensions ranging from few employed unitentre than 1000 employees, and which
represent more than 20% of cost for the final eawtcal product.

To that end, a specific study was launched, to coll@d analyse global needs and views of
smaller aeronautical suppliers, with particulaeribn to the disciplines of system simulation,
knowledge enabled design, life cycle costing, degiglecision and supply chain simulation.

This paper discusses main study results, focusirth ba actually identified needs and
requirements, and on methodological issues. Thergapstructured into three main chapters,
containing:

o The discussion of motivation mechanisms for smatieterprises in participating to
innovative research;

0 The presentation of major needs and concerns diesraappliers;



o0 The evaluated needs with respect to disciplineknofvledge management, logistics,
strategic and operations planning, and supply afmanagement.

2 Innovation appetite in smaller aeronautical Eniegsr

The ACARE (Advisory Council for Aeronautics Resdann Europe) objectives of More
Affordable, Safer, Cleaner and Quieter aircraftqistitute the drivers for research and
technological development in the first decadesisfd¢entury.

Those objectives are defined at the level of laegeerprises, as they address architectural level
issues, and have been the basis for identifyinglipectives of the VIVACE integrated project
within the European”BFramework Programme.

To achieve those objectives, several innovatioasequired, not only in technology, but also at
organisational level, where the Virtual Enterpsiparadigm is becoming the reference
approach for European Aeronautics.

There is no doubt that large enterprises must Ilee ditivers of the innovation, yet the
achievement of the RTD objectives depends on dpatility of extending new technologies
and organisational principles to the whole aeracalsupply chain, where third tier suppliers do
account for more than 20% of final cost of product.
i
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Fig. 1 - Aeronautical reference WBS

Third tier suppliers have been identified as corngmarhat cover activities up to the Work
Breakdown Structure (WBS) level corresponding sodkvelopment of sub-assemblies, and are
characterised by:

- Smaller size, typically in the range of SMEs anélggover 1000 employees;
- Most often do not participate in the sharing ofgpaonme risks;

How to account for the needs and requirements agetlsuppliers with respect to the themes
addressed within VIVACE, driven by the challenge \ftual Product through Virtual

Enterprising, constituted an important challengeHe project, and a dedicated task was devoted
to the subject, with the aim of building a refereiset of requirements relevant to the innovation



attitude and sensitivity of smaller enterprises, tmdbentify the ones impacting the research
themes for the project, and the expected readiodake up the achieved results with the support
of dedicated training actions.

3 Approach taken

Smaller aeronautical companies have been the subjecteséikstudies and initiatives in the last
few years [1], [2],[3] , with results capable off@fng an interesting base for identifying the
needs and requirements of those companies.

Within the project, the idea pursued was to focus on #ifetation of company characteristics

which are expected to have the greatest influenckepattitude toward research and innovation,
in terms of willingness to participate in RTD ark tadoption of results with respect to
sensitivity to specific themes, and in particulbe ones addressed by VIVACE.

To that end, a taxonomy of subjects designed tacatelithe innovation ‘appetite’ of*3ier
suppliers was developed (Fig. 2), to be used asgce for:

* Re-visiting the results of previous RTD projectsl amtiatives to extract relevant needs
and requirements;

e Conducting a dedicated workshop during ICE confexém@005;
« Developing a questionnaire for collecting inforratifrom suppliers identified by large

Requirement
Areas
L % 1
Business Enabling ICT _Comrol and
improvement
1 2 3
T T T
[ I 1 [ I 1 [ I 1
Strategy_ and . Project Process Infrastructure Informatlon‘ Team working Supply chain Performance RDesearch and
14 21 managemen 23 ev
1.1 12 22 3.1 32 3.3
T T T T T T
A Financials Plannlng_and Logistics Compatibility Dictionary Session Customer Perfornjlance Product evolution
111 H  scheduling H H (+legacy) H management management metrics
1.31 221 3.31
121 2141 2341 311 321
IP/IPR ASYNChToNou: " "
11 management || Cost control | mﬁnnoa‘gtg‘g:m | | Physical Security Logical Security | | | working Suppliers N Pr_oducnve Process evolution
112 122 132 212 222 procedures 312 322
232
" Ad Design, TAfo. -
L Market_mg and | |control and Action || Development & || Data formatting and access || User training Quality Control ier g;?:;r?ure
113 Production 213 management 233 323 333
i 123 133 -
- SUpPlY
Quality Risk Requi Connectivity Personnel
“~ Management H 124 H oM H ~ empowerment
114 2. lanagement
- 134
L R | .C [| Applications
125 135 215
Field Maintenance!
H and Servicing
136
|| Administration

Fig. 2 - Taxonomy for requirements identification
Main areas addressed in the taxonomy were:

« The business strategy and the operational envimnioe the execution of normal
company activities;
the business area includes all items that defirewtly a supplier is operating in the
market and is therefore addressing the industre@k \of the Company, including its
policies and its operational environment.

e The enabling ICT environment to support company atjers in accordance with the
stakeholders’ expectations;



within the vision of the new aeronautical supplyich ICT plays a major role, through
its relevance for the efficient deployment of adwhimteractions and working methods;

e The business process control mechanisms and thageraent of its evolution;
with an increasing focus on knowledge and on supbdin integration, control on and
evolution of the business approach and environnaeatnecessary to the continued
competitiveness of suppliers.

The taxonomy driven questionnaire [4] was developedbe disseminated through the
sponsoring by large enterprises participating toptiogect, and was directly delivered in its full
version to 148 companies, and 7 replies have bemmved, 5 from Italian companies, 1 from
France and 1 from UK. The substantially largeripigdtion of Italian suppliers (more than 15%
of invited companies) was considered to be dubdattive sponsoring by Alenia Aeronautica,
that made a specific effort to solicit their suppi

A simplified questionnaire was then developed, pruposed to 13 Aerospace dedicated local
enterprise associations throughout Europe for promatioong members, and some additional 3
answers were received from aeronautical SMEs imSpa

Despite the very low dimension of response, yetthwerage of main supply areas, as identified
in the standard classification used by Airbus atehi& Aeronautica, is quite significant, as more
than 60% of the supply categories were covered.

4 3tier suppliers profiling

For companies responding to the questionnairesaihge of company dimension goes between
70 and more than 1.000 people, even though 90%ropanies have less than 500 employees,
with 50% having no significant participation ofdarenterprises.

EBIT is often well below 5% of revenues, and thee @f productive to total personnel ranges
between 60 and 90%, with higher rates in servicepamies. Those value are quite lower than
average sector data, as shown in fig. 3 [5]
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Fig. 3 - operating profit margin for aerospace canigs

The small dimension of profit, particularly for sliers that do not show a capital participation
of large enterprises is considered to be an impbgaurce of risk for the whole chain, as the
strategies of large companies pushing for commgittanger project responsibility to lower tiers
may call for significant investments, which canbetsustained by actual profits.



It is interesting that company growth rate rangesvéen 0 and 26 %, with an apparently
important negative correlation with dimension.

Within VIVACE four specific types of third tier spper have been considered, 1. Design and
make companies, 2. Design or Technical analysispeoies 3. Consultancy and software
businesses that offer specific capabilities andeldgvtheir own software to enable them, 4.
Production service companies. The most frequest pelformed by third tier suppliers is the
stand-alone supplier, though several companiesiamieng for taking responsibility over
integration of supply chain segments, or possibigugh mutual partnerships where synergies
exist. In particular, evolution in offering is exped by most manufacturing companies to be
focused on the capability of achieving a more cetggihtegrated supply. This is sometimes
seen as an internal technical capability evolut@m more often as the opportunity of widening
a companies own capacity through the creation dficieat management of their specific
supply chain.

The concerns for lower tier suppliers in acceptisl as a means of achieving higher levels of
profit can often result in a preference for leganrg own supply chain against the widening of
the companies own internal capacity and capability.

Most companies assessed have a strong dominaneerofautical market in their target
marketshare, with 60% over 80% in revenues, anefrgeones with a single dominant customer;
market differentiation is typically increasing witlmension; larger companies tend to address
different markets or to show a significant raténtéérnationalisation.

Changes over time in customer and supplier basaef@mnautics are apparently negligible. This
may be a factor of the sample size, which doegsetlgict the growing impact of globalization,
and is becoming an increasingly significant faétorthird tier suppliers, as they must face two
issues which tend to balance the positive retuangibbally growing market:

- the increasing availability of qualified suppliérsm Countries with low manpower costs;
typically in Asia, and some in Eastern Europe

- the growth of new aeronautic markets in develo@ogntries is often associated to offset
agreements for technical, production, and suppatkwo be undertaken within the
country acquiring the aircraft, or engines.

When combining the low dynamics of the supply chamower tier companies and the strong
focus on aeronautic market, the risk could be ifledtas creating in the suppliers a reduced
appetite and capability to evaluate and exploitrietdygical and scientific advancements created
within markets other than aeronautics. In additwhere the Aeronautics market requires
continual investment in new technology and techesqwhilst providing low returns lower tier
suppliers may be forced out of business or to naoveey from the sector.

A stable and consolidated supply chain may on therchand offer a better environment to
promote inter-company knowledge sharing, mosththe interface areas of suppliers, even
though from a supply chain management point of wiesvpromotion of improved links among

suppliers might reduce the governance capabilireéurement entities.

The rate of yearly investments for research andvation ranges between 3% and 10%, with
some exceptions associated to companies strongiynget® offer innovation, mainly in the
“new technologies” area as a major part of thesirmess offering in the marketplace..

Internal Organisation is typically functional, atehds to move toward the matrix or project
oriented when increasing the relevance of serviedh, typically project oriented structure for
consulting companies. This is well in line withw@ns adopted in other markets.

Processes are typically well formalised for allt process dynamics, as withessed by the yearly
rate of change in procedures varies substantfediy) as low as 5% to 40-50%.

Decisions are rarely managed by boards, and top gearent tends to play a very important
role.



At this level Project Management is often partiadl anot formalized, with relevant procedures
imposed by customers. More formalized processesfte used where businesses develop, or
where the products and services are more compiexagly driven by the need to manage risk
and cost.

Technological environment tends to be a mix of papugystems for office activities, and
customer driven for technical areas. Legacy toaleta very limited presence.

Reuse of non-administrative tools is apparently, lath specific consequences on the ease for
single market companies to open up new marketsingnelased relevance of tools cost on price
of supply.

Personnel average experience ranges between 45 amrl5. For production companies the
number of graduates can be as low as 10%, semmksoftware companies range between 60
and 90% of graduates. Motivation is achieved thinoomgpnetary rewarding, responsibility and
hierarchical/technical growth opportunities.

Most companies assessed show a very low yearlyverrior personnel, with figures well below
5%, which is compatible with a frequent conditiohao“one company for life” attitude for
employees.

The overall high average experience and the vewyréte of personnel turnover might lead to
personnel attitude to overprotect own know-how asitioning and hierarchical growth

mechanism. That may prevent a positive attitudeht® sharing of own knowledge with

colleagues, and in particular to the formalisatodrknow how. However this retention and
management of the knowledge within a company igatito its long term survival.

5 Identified requirements

By integrating the results of previous RTD projects, réd=eilts of the dedicated workshop held at
the 2005 ICE Conference and the information cadlécthrough the suppliers profiling
guestionnaire, a set of 184 requirements was dgflnighlighting the expected needs of smaller
suppliers in the aeronautical supply chain, whiaswsed to provide feedback to other RTD
activities within the project.

The requirements are structured in accordanceetgeheral taxonomy described earlier in this
paper, and provide a general view dht&r suppliers expectations and constraints over ne
research initiatives, and the way these may beaenms for deployment within the business.

The full set of requirements has been made available tor@pEan aeronautical companies and
regional associations contacted during the quesdiom collection phase, and can be
downloaded from the VIVACE project site throughegistration process. Project dissemination
will allow the supply of additional comments andggestions, to be integrated into the
requirements set, to improve its effectiveness r@ndsability across new industrial and RTD
initiatives.

The VIVACE website is VIVACEproject.com

6 Concluding Remarks

Aeronautic supply chain is impacted by the globahemy the same as other industrial sectors.
As an example recent data [5] shows for the UK apstiacrease in sales by aeronautic SMESs,
which are exposed to a condition of low visibility evolution and procurement strategies by big
players, while being called to face raising contetifrom low cost Countries.

As large companies plan their evolutionary straegaffecting the global market reach of
European Aeronautic Industry, the effectivenessansferring new technologies and methods
along the supply chain, while taking profit frormgoetencies available at lower tier suppliers



needs to be developed further. By doing so, thisstdbstantially improve the capability, and
effectively improve the performance and competitegs of the European business environment.

The collection of requirements developed within YAYACE project can be considered an

important step to promote better understandingabgel companies on actual needs of lower
level suppliers, which constitute an important aidee global competitiveness of European

Industry and a growing source of knowledge and khow.
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