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Our background makes us different 1

Independent management consulting subsidiary within the Lufthansa Group
Our affiliation with Lufthansa German Airlines, one of the world’s leading air carriers and founder
of the StarAlliance network provides us with in-depth aviation business knowledge.

Aviation know-how combined with extensive methodolo gical expertise
Lufthansa Consulting combines operational experience and methodological skills
to develop and implement concepts that work.

Global experience
Since 1988 more than 1,500 projects were successfully completed for clients worldwide.

Multicultural organization
We employ consultants from many different nations and cultures which enable us
to better understand our clients’ language and culture.
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Your advantage — our internal and external experts’n  etwork 1

Lufthansa | | Academic
Airline Network
Lufthansa > Lufthansa < Partner-
Technik Consulting ships
Lufthansa o

— — Institutions
Cargo
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Our competences triangle

Methodological Knowledge

Strategy and restructuring
Finance

Change management
Organization development

HR management and
development

Process optimization
Operations research
Aviation regulation

Industry Expertise
Airlines (Cargo/

Passengers)
Airports

Functional Expertise

Airline and airport
management

Sales and distribution
Network management
Finance and controlling
Maintenance and
engineering

Flight operations

Air cargo management
Ground handling

Civil Aviation Authorities
Financial Institutions
OEMs
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Services offered by the Airline Operations Unit

Airline Operations

— Flight Operations —— ~ Ground Operations — ~ Safety & Regulations - - Material Mgmt. — — Maintenance Mgmt.
Implementation and On-time EASA & JAR Purchasing and Implementation
enhancement of performance compliance provisioning policy of EASA/ JAR
IOC/0CC enhancement enhancement Stock & logistics regulations
On-time Implementation of Operations manual management Evaluation and cus-
performance (OTP) hub control center development Contract policy and tomization of main-
enhancement (HCC) Implementation management tenance programs
Cost saving Cost cutting of contiguous Outsourcing Introduction of
program programs quality, safety Material planning contiguous cost
Flight training Process mapping & security Implementation cutting programs
Fuel management Reference models management of material Outsourcing &
Flight planning & Operations Legal and management privatization
dispatch manuals regulatory support system Mgmt. information
Crew management Management JAR-OPS / EASA and control systems
Inflight service information & training Management
process and control system accounting
efficiency Specification for IT Technical OTP
enhancement infrastructure — I0SA Consulting ——  Aircraft Lease Maintenance event
Cabin crew service Improvement of Audit preparation Aircraft lease planning
training supply chain Audit management Maintenance control
Management management Implementation and monitoring center
information & (catering, fuel, of internal Development of _ Miscellaneous
control system maintenance etc.) auditing cycle lease contracts Devel tof
Specification for Planning and and revision and negations evelopment o
IT infrastructure simulation of standards support ][na_llrﬁenance
CAA/ATC Service level Legal and acilities )

agreements regulatory Outsourcing
support Make or buy
strategy
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In the good old times everything related to an engi ne was in the hand
of the airline - the target was to keep the airline operating

100%
Engineering Cost Accounting
Engine Parts & Components capital cost
material management warrantee accounting

logistics cost center accounting

inventory management labor

material
administration
Engine Service depreciation

Repair and Overhaul etc.

Engine Parts &
Components Repair

Engine parts and

accessories repair Engine Lease

Documentation &
Reports Engine

Spare engine coverage

Airline
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Today airlines act as a customer, with differentre  quirements and

continuously growing expectations — complexity blast

Customers Requirements Profit Center Accounting
Competitive offers Turnaround time capital cost
World wide presence  Reliability more detailed cost &
Flexibility Customized service packages revenue accounting
24/7 365 days cost center and cost object
OoTP g accounting

activity based accounting

power by the hour
time and material

flat rates

Product & Services

Modifications

Repairs QEC swap

Inspections Material pools

Scheduled / unscheduled Engine condition monitoring Material management

maintenance Failure analysis Logistics

Lease return inspections Tooling support Inventory management

Engine tear down Engineering

70%

MROs

Airline

Engine
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Today maintenance is dominated by process and ERP optimiz

— business intelligence solutions are not the focus, yet!

ation

A Demand /
High _Trend
(I Simulation
\ .
| Cost  Product Fog,?ggg%g
\\ Customer * Individual services |
\\ * CRM, SLAs Quality :
B . Profit « Global contracting |
E « Inventory management Business :
= * Resource  PMA parts Unit
o management _ |
:q_) Time |
= « Differentiation of « Technologies & Process :
o repair services processes for the Order/ |
o S customer procurement
8 * Privatization (easy & friendly) _ :
5 e Outsourcing e Automation ™M — ———_= B gn_eﬂt__l
&}
. i a
Today’s invest priorities:
Infrastructure
Logistics
g Low >
- Time
ERP systems Competitive
Translation of island solutions into advantage
warehouse solutions
Finance solutions
Repair facilities / equipment
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Tomorrows’s competitive advantage will be determined by how 3
engine MROs and airlines will be able to tackle comp  lexity

Sub- Lease "
0
70% contractors | OEMs PMAs Companies Authorities

Complexity of players and relations

MROs

Complexity of services and contracts

Airline Complexity of influencing factors

Engine
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Versatility of products & services make manual/exce | analysis time

consuming, expensive and relatively unreliable and foremost slow: 3
results are obsolete at the moment they become avai  lable

Product & Services

Life Limited
Parts (LLP’s)

Routine
Material (New
& Used)

Rotable Parts

Line
Replaceable
Units (LRU)

Consumables

———

Complexity of Inventory & Cost Management
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The inventory service level challenge for the engin e MRO is 3
high part availability against low cost

Short TAT's require strategic material supply at certain cost

Inventory
level ,
Nobody The CFO
will like you doesn’t lik
you

Low inventory

Flight Ops with high
_ g S — protection/
will hate you service level
90% 95% 98%'
Service level

Successful operators are turning this cost to extra earnings
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Traditional/legacy systems are not capable of sophi sticated analyses 3
due to the fact that analytics was never the coref  ocus

1. Define inventory management policy & rules .
y g policy Information

- Which parts need management attention? Market Material

demand

: : Customer
- Who is processing the purchase orders?

- Who is authorized to adjust stock quantities? $$$

2. Define critical parts and value classes Contractors

- What are the different lead times?

- How often this part have been turned in stock?

3. Establish and implement a reliable forecasting system
- Analyze historical data Data
- Forecast shop load & market potential *

- Take into account forecasted material bottlenecks

- Trend analyses . Answers ?? |

!

4. Establish monitoring system
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Tomorrow’s competitive advantage will be fostered b y smart
holistic analyses to allow sophisticated decision m aking and tackle 3
service complexity

Quantity based
Management

Contract Inventory
Management Management Value based management

Qoo
Procurement Value Added

Planning (&

Guideline
Strategic
Purchasing Accounting

Purchasing
Forecasting
Qoo Qe

OEtimaI Inventory Management = Short TAT =
Increased Profit

Strategy
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Bl solutions create a competitive advantage in prov
sound analyses anytime, any data set and derived fr

iding fast and 4
om any system

a1l
il
|I.I |

], ilil-]lll
)

Information

Market
demand

$$$
Contractors

»
<
4 i

Business
Intelligence

If you can’t measure it, you can't manage it. ‘

Highly sophisticated stochastic algorithms allow the
detection of tendencies, groupings, patterns and trends
previously inaccessible at this level - forecasting of the
seemingly unpredictable occurrences

Flexible real time analyses of historic data without
tampering with the core system

Intelligent grouping allows the application of
provisioning management rules, thus freeing time for
material management to focus on strategic decisions

Data optimization, e.g. removal cause related
provisioning

Various offerings, constraints and product life cycles
need advanced analytics

Allows real time stock monitoring

Bl is a extension of existing systems, not a _
replacement. It uses existing data without invading the
core system

SLAs can focus on key metrics

Better fill rates, lower inventories
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As cost pressures increase throughout the product | ife cycle, 4
optimizing the complex global supply chain becomes paramount

proactive
forecasting where and when parts will be needed,
replenished, restocked, projected service levels,
appropriate inventory level ,...

! predictive
analytics to more accurately
forecast future requirements and
potential outcomes. Compare
options with what-if analyses to
make the best decisions.

Integrate information
from disparate systems for data
that is accurate, consistent and
ready to use to make sound

decisions.

>
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Simulations make the future predictable and managea  ble while the 4
change of parameters allow the comparison of differ ent decisions

—» Normal process

———————————— » Optional review process

w Recalculation of data

Demand history

Information for |e= w= == = p
review ~ -

S\

I
’,V
___»

Execution system
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The results are visualized in easy to use cockpitr  eporting 4
formats with drill down functions
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Bl capabilities are in the area of integration, inf ~ ormation,
delivery and analysis

Quadrant for Business Intelligence Platforms

Source: Gartner, January 2008

Gartner:

,BI platforms
enable users to
build applications
that help
organizations learn
and understand
their business.

http://www.sas.com/
news/analysts/index.
html
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Conclusion 5

Bl solutions have been successfully applied in other industries, the aviation industry
Is an innovation follower:

Inventory management
Supply chain management
Activity based management
Forecasting

Profitability management

Bl solutions are tools. Only with the appropriate i~ ndustry / aviation knowledge and
configuration it becomes a solution to e.g. stock o ptimization

Wisely applied Bl is a step change in computer tech  nology that can cause a step
change in material management:

Forecasting depth — accurate, fast, and automated hierarchical forecasting

Causal Forecasting — causal forecasting for more accurate prediction of demand

Intermittent forecasting models — data mining and clustering techniques to determine demand for long forecasting needs
State of the art simulation based on stochastic optimization algorithms

Scalability to encompass thousands or even hundreds of thousands of items
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Contact

Paul Schneijder Gesine Varfis

Partner Senior Consultant

Airline Operations & Maintenance Airline Operations & Maintenance
Lufthansa Consulting GmbH Lufthansa Consulting GmbH
Von-Gablenz-Str. 2 — 6 Von-Gablenz-Str. 2 — 6

50679 Cologne 50679 Cologne

Germany Germany

Tel.: +49 (0) 221 826-8189 Tel.: +49 (0)221-826 8107

Fax: +49 (0) 221-826 8260 Fax: +49 (0) 221-826 8260

e-mail: Paul.Schneijder@lhconsulting.com e-mail: Gesine.Varfis@lhconsulting.com
www.lhconsulting.com www.lhconsulting.com
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Thank you for your attention



Discussion on Bl adding value to
the Engine MRO business



