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Welcome to
THE 2008 BOEING SHANGHAI CHALLENGE

2008波音上海大赛
You are invited to participate in The 2008 Boeing Shanghai Challenge to help the aviation industry make aviation maintenance, repair and overhaul (MRO) more environmentally progressive in China.   The Boeing Company is committed to being a good steward of the environment.  While the safety of its products is the company’s number one concern, environmental stewardship is right behind.  
The Boeing Company recently broke ground on a new maintenance, repair and overhaul facility at Shanghai Pudong Airport where the company will service many of the new Boeing airplanes that Chinese and other airlines have purchased, especially the new 787 Dreamliner.  You are being asked to help The Boeing Company develop new ideas and concepts for building an environmentally progressive MRO operation at the new Pudong Airport facility.   
Many researchers and others in the industry are studying how to reduce the impact of air travel on the environment.  New ideas are emerging including innovative designs and materials for next-generation aircraft, better designs to reduce drag and fuel consumption, as well as new technologies for scheduling and routing aircraft to reduce flight times.   However, until recently, less attention has been given to improving the environmental footprint of maintenance, repair and overhaul activities.  
With this in mind, we invite you to participate in The 2008 Boeing Shanghai Challenge!  Your efforts will help The Boeing Company to define a new environmental standard for MRO operations in China and, ultimately, worldwide.  

THE CHALLENGE GUIDELINES
1.  Participating Universities

Student teams from the following universities are invited to participate in The 2008 Boeing Shanghai Challenge.
	Beijing University of Aeronautics and Astranautics
	北京航空航天大学

	China University of Civil Aviation
	中国民航大学

	Civil Aviation Flight University of China
	中国民用航空飞行学院

	Fudan University
	复旦大学

	Hong Kong University of Science and Technology
	香港科技大学（中国香港）

	Huazhong University of Science and Technology
	华中科技大学

	Nanjing University
	南京大学

	Nanjing University of Aeronautics and Astranautics
	南京航空航天大学

	Northwestern Polytechnical University
	西北工业大学

	Peking University
	北京大学

	Shanghai Jiao Tong University
	上海交通大学

	Tsinghua University
	清华大学（北京）

	Tsinghua University（Hsinchu）
	清华大学（新竹）

	University of Science and Technology of China
	中国科学技术大学

	Wuhan University
	武汉大学

	Xian Jiaotong University
	西安交通大学

	Zhejiang University
	浙江大学

	University of North Carolina at Chapel Hill
	北卡大学（美国）


If your university is not listed above and you would like to participate in the Challenge, please contact the Challenge Administrator.
2. General Guidelines
The Challenge invitation and all case materials will be posted at www.ie.tsinghua.edu.cn and www.clds.unc.edu by April 1, 2008.
Each team will be comprised of no more than three student members.  Students must be full-time graduate or undergraduate students at participating universities.

Each team may be advised by a coach or faculty member from their home university.  All discussions with your coach must remain confidential and cannot be shared with other team members.  A faculty coach is recommended but not required.
Students and their coach will have access the data provided by The Boeing Company as part of the attached case, as well as any publicly available information such as reports and articles available on the Internet.   
Teams may make necessary assumptions in developing their case.  Assumptions must be clearly stated in the entry.

Clarifying questions about the case must be addressed to The Challenge Coordinator, Ms. Li Zhongyue, Tsinghua-UNC Center for Logistics and Enterprise Development, Tsinghua University, Beijing; Tel. 86-10-62781451; Fax 86-10-62794399; email lizhongyue@tsinghua.edu.cn.   
Questions and answers relevant to the general execution of the case will be made available to all teams that have registered on-line at www.ie.tsinghua.edu.cn or faxed their registration form to the Challenge Coordinator.  
3.  Rules of the Challenge
Student teams must register online at www.ie.tsinghua.edu.cn or fax/email a copy of the completed registration form to the Challenge Coordinator.  Teams are requested to register to participate in the Challenge as early as possible after the announcement, but no later than May 1, 2008.  
All teams must also submit a Terms and Conditions Agreement stating that the team members and the faculty coach agree to abide by the rules of The 2008 Boeing Shanghai Challenge.  A draft of the letter is provided at the end of this document.   This letter must be signed by all team members and the faculty coach, and faxed or emailed as a pdf to the Challenge Coordinator.
When first round entry materials are received (See Part 4), the student team will receive 200 RMB to cover material costs of preparing the presentation.  The funds will be made available to the designated team member in the bank account indicated on the registration form.
All entries must be received electronically by the Challenge Coordinator by 5:00PM, June 4, 2008, Beijing time.   From the entries received by June 4, 2008, a small number of finalists will be selected to participate in a final round of competition.  
Finalist teams will be selected by a panel consisting of Boeing Company executives and university faculty from participating institutions.  Teams that have been selected to travel to Beijing for the final round will be notified by June 15, 2008.
All finalist teams will be required to come to Beijing to present their entry to The Boeing Company on July 9, 2008.   All travel and hotel expenses to Beijing from their home cities will be paid for all members of the winning team, plus the faculty coach.  
Selection of the top three (3) winners will be made by The Boeing Company.  Their decision will be final.

The prizes for the top three winners are


1st Prize 

$1,500US


2nd Prize

$1,000US


3rdPrize 

$   750US.
Winning universities will receive trophies.  Challenge winners are responsible for any taxes.
4. Entry Requirements and Presentation Materials

All entry materials must be submitted electronically to the Challenge Coordinator.  
An entry consists of 1) a Powerpoint presentation that summarizes the primary concepts of your entry and 2) a Word document describing the details of your concept.  The Word document may be supported by other electronic attachments such as Excel spreadsheets, pdf attachments of drawings and/or flowcharts.  
All entry materials must be submitted in English.

Questions about presentation content and format should be addressed to the Challenge Coordinator.   
5. Selection Criteria 
All entries will be evaluated according to the following criteria:
· Creativity of Solution
The main idea of your entry must be original.  Many ideas for reducing the carbon footprint of aviation products and services are being adopted.  You can build on some of these ideas but your entry must make an original contribution.  Or can also adopt and adapt concepts from a different discipline.  Be creative!
· Technical Feasibility 
Originality is very important, but you must show that your concept is technically feasible.  The aviation industry must be able to implement your idea now or in the future.  Your entry must demonstrate feasibility and a roadmap to implementation.
· Depth and Completeness of Technical Analysis
From concept to action, you will be judged on the depth and completeness of your reasoning, technical analysis, and calculations.
· Clarity of Presentation
Since you are trying to convince The Boeing Company of the value of your idea, the quality of your written and oral presentation is very important.  Your Powerpoint presentation should be to-the-point, complete, and well-presented.  The report should be well-organized and well-written.  
6. Timetable for The Challenge

April 4, 2008
Announcement of The 2008 Boeing Shanghai Challenge
May 1, 2008


Deadline for Receipt of Intention Letter

June 4, 2008


Deadline for Receipt of Entries

June 15, 2008


Announcement of Five (5) Finalist Teams

July 9, 2008
Final Presentations to Boeing Executives, Competition Dinner and Announcement of Winning Team
7. Confidentiality of Information  
By participating in The Challenge, teams may have access to information and various kinds of knowledge (in particular commercial, financial, technical and marketing knowledge) concerning the activities, operations and business strategies of The Boeing Company (hereinafter called “Information”).   Teams may also have access to information concerning individuals belonging to The Boeing Company.

Teams shall take measures necessary to keep any proprietary information strictly confidential, except for Information that has already fallen into the public domain.

The confidentiality obligation shall continue after the end of The Challenge, for any reason whatsoever, until such time as the object of this clause ceases to exist.  
8.  Disqualification

At its sole discretion, The Boeing Company may exclude or ban a team from participating if the team or one of its members does not comply with the official rules or acts in an unfair way.  The teams shall have no recourse against the disqualification decision.
The Boeing Company forbids the teams, at any stage of The Challenge, from communicating with each other their strategy or any information concerning The Challenge before the final presentation in Beijing on July 9, 2008.
9.  Intellectual Property Considerations
Team members and the faculty coach acknowledge and agree that 1) The Boeing Company has no obligation to maintain the submission as confidential and 2) The Boeing Company may disclose the submission to Boeing employees as well as third parties as part of the submission evaluation process.
Team members and the faculty coach acknowledge and agree that The Boeing Company may have developed, may be developing now or in the future, or may receive from third parties information and concepts that are similar to the submission.  Accordingly, The Boeing Company shall not be restricted from developing or having products, concepts, systems, or techniques developed that are similar to or compete with the subject matter of the research proposal.

Team members and the faculty coach represent and warrant that, to the best of his/her knowledge, the submission and the subject matter do not violate or infringe any proprietary rights of a third party including, without limitations, confidential relationships, trade secrets, patent, trademark or copyright rights.
10. Contact Information

All questions regarding The Boeing Challenge should be addressed to The Challenge Coordinator, as follows:

Tel:  86-10-62781451

Fax: 86-10-62794399
Email: lizhongyue@tsinghua.edu.cn


Making MRO Environmentally 
Progressive
1. Introduction

The Boeing Company and its partners, Shanghai Airlines and the Shanghai Airport Authority, recently broke ground on a new maintenance, repair and overhaul (MRO) facility in Shanghai at the Pudong airport.  This joint venture, Boeing Shanghai Aviation Services Co. Ltd., (BSAS) is Boeing’s first such facility in China. 
The company expects that it will capture the increasing demand for MRO work, both as a result of the growth in aviation in China and also as a provider of quality maintenance for a range of Boeing aircraft worldwide.  For example, six Chinese carriers—Air China, China Eastern Airlines, China Southern Airlines, Hainan Airlines, Shanghai Airlines and Xiamen Airlines—have ordered the new 787 aircraft, and the worldwide 777 fleet will soon be requiring maintenance.   
As General Manager of Boeing Shanghai Aviation Services, Richard Spellman is well aware of the challenges ahead.  One of the challenges he faces is implementing Boeing’s commitment to building an MRO business in China that minimizes the carbon footprint of MRO operations and that is sensitive to environmental concerns of the country.   There is little baseline understanding of the aviation MRO footprint today.  Mr. Spellman realizes that this task will be an ongoing and evolving process as new technologies develop and processes change.   But he needs to act today.  
Mr. Spellman is issuing a challenge to university students in China to develop a concept and operational plan for environmentally progressive MRO operations for Boeing in China.  Mr. Spellman knows that it is not as simple as substituting one environmentally benign substance for another that is hazardous to the environment.  “Environmental values must be fully incorporated into our MRO business here in China as a company value, as well as a business opportunity and global imperative,” says Mr. James Brunke, Vice President for Global Maintenance Repair and Overhaul services at Boeing.  

Finally, in developing your concept, remember to view environmental improvements and strategies as an opportunity, rather than a cost and a constraint!  
2. Boeing in China

Boeing and China have a history of more than 90 years.  In 1916, the first engineer hired by Boeing to design the Model C bi-wing airplane was Beijing-born Wong Tsu.  In recent history, Boeing has established a longstanding relationship with a number of Chinese airlines, the Chinese aviation industry, the Civil Aviation Administration of China (CAAC) and the Chinese government.  Today there are more than 4,500 Boeing airplanes flying throughout the world with parts and assemblies built in China. 

China plays a large role in the manufacture of all of Boeing’s existing commercial airplane models—the 737, 747, 767, and 777.  For the new 787 Dreamliner airplane, Chinese suppliers will build the rudder, wing-to-body fairing panels, leading edge panels for the vertical fin, and other composite parts.   Today, Boeing and Boeing suppliers have active supplier contracts with China’s aviation industry valued at well over $2.5B US.  
The Boeing Company is a global enterprise, the world leader in aerospace manufacturing, and a partner in China’s aviation industry.  Boeing continues to increase its presence, investment, and multifaceted commitment to China.  Boeing is committed to helping ensure safe, advanced commercial aviation in China, and Boeing looks forward to expanding cooperation and partnership.  Boeing is also committed to reducing the impact of aviation on China’s environment, especially the impact of its MRO operations.
Boeing has significant investment in China.  There are many types of investments such as procurement, equity, facilities, joint ventures, alliances and training.  Boeing equity investment in China is considerable and Boeing procurement from China is significantly greater than other aviation companies.  A quick view of Boeing presence in China is provided in the figure below.   A listing the various investments is provided on the Boeing web site at www.boeing.com/company office/aboutus/boechina.html 
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3. Market for MRO Services in China

The global MRO market today is worth approximately $48US billion.    Approximately two-thirds of the MRO market is split between North America and Western Europe.  Over the next 20 years, the center for gravity of the world’s airline fleet will tilt toward the Asia-Pacific region.  According to Boeing, more than one-third of the value of all new airplanes delivered between now and 2026 will be accounted for by Asia-Pacific.  

China represents a large portion of this growth.  According to Boeing’s Current Market Outlook 2007, China’s air traffic volume will grow at an average rate of 7.3% annually over the next two decades.  Over the last six years, the Chinese airline fleet has doubled from 560 to 1,150 airplanes.   Boeing expects that the Chinese domestic market for air traffic will grow nearly fivefold by 2026 to become slightly larger than today’s North American market.
The market for MRO aviation services in China can be expected to grow as China’s fleet grows.  The U.S. plane maker estimates that the jet overhaul market will grow 10 percent annually.  Not only will MRO services be demanded by the China-based aircraft, but also by other non-Chinese airlines across the globe that choose to have their airframes serviced in China.  
"Working together, we are taking the first of many steps toward offering our airline customers the services that will help them safely and efficiently expand, while keeping pace with the tremendous growth in commercial aviation that we see in China over the next 20 years," Scott Carson, president and CEO of Boeing Commercial Airplanes, said at the groundbreaking ceremony for the new facility.
4. Boeing’s New MRO Facility at Pudong

Boeing Shanghai Aviation Services will provide airplane modifications and maintenance, sale and repair of aviation equipment, and related engineering and technical services.

The BSAS facility is being constructed in two phases. Phase one includes a double-bay hangar, support shops, as well as fire, power and waste-treatment systems. Phase two extends the facility with another double-bay hangar, parts warehouse, engine shop, and ground-service equipment maintenance shop. When Phase Two is completed in 2010, Boeing Shanghai will have a four-bay hangar capable of housing four widebody aircraft, providing aircraft modification, maintenance, repair and overhaul services to help build Shanghai Pudong International Airport into an international aviation hub. 

Ground was broken for the new Shanghai facility in October 2006.  The first of Boeing Shanghai's hangars, due to be launched in April 2009, is already under construction at Pudong Airport and will be able to handle two large-sized 747 or two 777 airplanes.  Phase Two will start being built at the end of 2007 and will be able to handle four 747s or four 777s airplanes together when completed in 2010. 
BSAS’s primary MRO activities at the new Shanghai Pudong facility will be heavy and line airframe maintenance, as well as modifications for the 747 and 777 aircraft, and passenger-to-freighter conversions.  The company has just completed its first MRO service for UBS Airlines and it is also working on a cooperation study with Shenzhen Airlines.  It has signed lease contracts with Shanghai Airlines for a hangar bay for its aircraft maintenance while its own hangars are under construction.
"We are looking at all airlines in China as our potential customers," said Timothy Premselaar, chief executive officer of BSAS.  "The growth is so big, it won't take long to have more than we can handle." 

5. Typical MRO Operations

Keeping aircraft in excellent condition requires many types of maintenance activities.  These areas require different skill sets and services, and not all MRO organizations perform them all.  MRO services are generally provided by the airlines, by original equipment manufacturers (OEMs) like Boeing, and independent enterprises.  Some independent organizations specialize in one or two MRO services.
Airlines must perform both scheduled and unscheduled maintenance.  Scheduled maintenance is performed periodically depending on flight hours to maintain the inherent safety and reliability levels of the aircraft.  However, sometimes unscheduled maintenance must be performed to restore the safety and reliability of an aircraft that has experienced deterioration or failure of capability.  Both types of required maintenance can be broken down into the following four activities.  Line maintenance is typically done on in-service aircraft while the other three types of maintenance are done on out-of-service aircraft:
1) Line maintenance involves the trouble-shooting and repair of maintenance problems that can be performed without taking the aircraft out of service, and includes minor and major aircraft checks.  Line maintenance is usually performed at a certified MRO location, often at the airport.  Tasks may include the A checks described below, as well as any less-than-A checks such as daily checks or 48-hour checks. 

2) Component maintenance includes repairs to major aircraft components, such as brakes and wheels, that are critical to the airworthiness of the aircraft.  Component maintenance is typically performed in a hangar at an approved MRO location.
3) Engine maintenance involves the dismantling, inspecting, assembling and testing of aircraft engines.  Engine maintenance is typically performed at a certified engine overhaul shop.  
4) Heavy maintenance includes major items such as structural modifications, landing gear repair, engine changes and regular calendar checks.  Heavy maintenance is typically performed at a specialized facility away from the airport.
The above aircraft maintenance tasks are also categorized by maintenance check levels as follows:
a) Walk around (or “less-than-A”) inspection.  This entails a visual inspection of the aircraft exterior in order to check for leaks, worn tires, and other damage.
b) A Check.  Every three to five days, the aircraft’s landing gear, control surfaces, fluid levels, oxygen systems, lighting, and auxiliary power systems are checked at the airport gate.

c) B Check.  Every eight months, internal control systems, hydraulic systems, and cabin and cockpit emergency equipment, as well as A-level check items, are inspected.

d) C Check.  Every 12 to 17 months, the aircraft is opened for inspection of wear, corrosion and cracks.  C checks typically take place in a maintenance hangar, often at an airline’s hub airport.

e) D Check.  Every four or 5 years, depending on flight hours, an aircraft is completely disassembled, inspected, and re-assembled at a specialized facility.  A D check takes 30 days to complete.

Each of the above maintenance tasks has a well-defined process and expected performance time.  Usually these processes go smoothly but they can be disrupted by various events such as the finding of non-routine maintenance problems during routine maintenance checks, as well as the lack of suitable parts.   Chasing parts is a particular problem, especially with non-routine maintenance problems.  Meeting the flight schedule is a high priority and when spare parts are not available it is sometime necessary to borrow that part from another aircraft being serviced at the same time, often leading a delay in returning the second aircraft to service.  

To avoid “borrowing” parts, it is important to implement inventory controls that assure both availability and quality of parts.  The ordering, storing, controlling and handling of materials such as repair and spare parts is critical to the smooth functioning of an MRO facility.  The number of parts required, when to order them, and where to position them affect the efficiency with which maintenance tasks are able to be performed and, in turn, impact the footprint of the overall operations.
A typical “C” check might proceed as follows.  In preparation for arrival of the aircraft, the hangar area is cleaned and any needed equipment such as scaffolding is brought to the work area.  The required parts are identified and located nearby so they can be delivered just-in-time.   After the aircraft is washed, it is towed to the work area where it is parked so that visual inspections can begin.  After inspection, the required work items are determined and mechanics are assigned to allow for efficient completion of the tasks around the aircraft.  If additional parts are needed that were not included in the original list, they are requested.  A quality control inspector monitors the quality of the parts and work.  When all tasks are completed, the aircraft is moved out of the hangar and the space is cleaned for the next assignment.
Maintenance activities that will be performed at the BSAS facility at Pudong Airport include line and heavy airframe maintenance, such as “C” checks, as well as modifications for the 747 and 777 aircraft, and passenger-to-freighter conversions.  
6. The MRO Supply Chain
The MRO supply chain has been improving over the last 10 years, but it needs to become even more efficient and, in turn, reduce its environmental footprint.  The large number of parts that must be held in inventory to support a worldwide fleet lies at the heart of much of this inefficiency.  A 1996 study by The Canaan Group estimated that the world’s fleet of 12,000 aircraft was supported by $44US billion worth of parts.  While the value of inventory has remained static since then, the number of aircraft in the world’s fleet has risen to 17,000.  In other words, according to AeroStrategy, an aviation consulting group, each aircraft in 1996 was supported by $3.6US million in inventory compared with $2.5US million in 2007.  This is a considerable reduction in the inventory “footprint” due largely to increased reliability of the aircraft.  
Like any other supply chain, inventory is held to provide a buffer against late deliveries from a supplier, long order cycle times, expedited air freight costs for last minute shipping, and so forth.  Other industries have adopted lean principles to reduce inventories and supply chain costs.  The automotive industry, including manufacturers like Toyota, has implemented the principle of co-location where suppliers cluster around manufacturers in order to reduce transportation time and costs.   
Some industries have adopted a common global infrastructure and distribute parts globally as needed.  The growing trend of outsourcing MRO represents a similar opportunity to move towards a common infrastructure and MRO supply chain in which the service provider for many airlines provides central management of parts and gives an individual airline visibility into a larger pool of available parts.   And new technologies like RFID promise further reductions in inventory and cost while increasing availability through visibility.
As an MRO provider, The Boeing Company has very successfully leveraged information technology to manage its MRO supply chain, especially through its flagship services offering Integrated Materials Management (IMM).   IMM transfers the responsibility for managing spare MRO parts to Boeing and its logistics partners.  The airlines pay for parts only when they are delivered for installation on an aircraft.  Also, in 2006 Boeing acquired Aviall, the largest independent provider of aviation parts and services, to support its growing MRO business.  
Currently, The Boeing Company sources parts worldwide for its MRO supply chain, including China.  Boeing has been buying parts from China since 1979 and will continue to buy components from Chinese suppliers, according to Rob Laird, vice-president of China sales for Boeing Commercial Airplanes. "China is part of our global supplier network. These are business decisions made based on cost, quality and the capability of the supplier," said Laird.    An illustration of the parts and components sourced in China was shown earlier in this document.  

Today, Boeing is actually the largest foreign customer of the China aerospace industry. Boeing purchases about one billion dollars worth of hardware, and has active contracts in place for about $2.5 billion.  According to John Bruns, vice president China operations of Boeing, “The 737 is probably the best example of where we do the most work in China—they build the whole tail section, the vertical fin and the horizontal stabilizer, and then all the doors for the airplane.”

7. Summary
Building environmentally progressive MRO operations will take commitment and stewardship on the part of the aviation industry.  Boeing is committed to leading this effort.  Many aviation and aerospace companies have incorporated ISO 14001 into their management structures.   A substantial fraction of the environmental impact of  a product is determined during the design phase, but there are many other opportunities to adopt environmentally progressive practices in caring for that aircraft throughout its lifetime—from process improvements that eliminate waste to enhanced recycling efforts and the minimization of products that have negative impacts on the environments.   The MRO supply chain, especially, represents a multi-faceted opportunity to reduce the environmental footprint of aviation today.
Another thought….Air Transport World reports that over the next 15-20 years as many as 400 commercial aircraft will reach their end-of-life.   Just like the electronics industry recently, the aviation industry will face the growing question of what to do with all these old seats, last generation electronics, and broken wings.
ACCEPT THE BOEING CHALLENGE!
Much attention has been given to new opportunities to make aircraft design and operation more carbon neutral.  In October 2007, the European Commission announced the results of the first call for research projects in aeronautics and air transport under the EU Seventh Framework Programme for Research (FP7).  Awards totaling €217 million were given to 36 innovative projects ranging from alternative fuels to advances in self-repairing capability for aircraft materials, to improvements in the composition and design of fuselages to cut assembly time and reduce structural weight.  

There is no question that many recently launched initiatives have helped move the aviation industry towards a more carbon-neutral footprint.  Today, more fuel-efficient engines power the latest planes; lighter materials like composites on the new 787 require less fuel; tiny winglets on the tips of aircraft wings improve aerodynamic efficiency and reduce fuel consumption by up to 5%.   
An A320 recently flew with a fuel cell to drive on-board equipment, thereby reducing aircraft fuel burn.  And on February 28, 2008, a Virgin Airlines Boeing 747 flew from London to Amsterdam with one of its four engines burning a mixture of 80 per cent jet fuel and 20 per cent oil from naturally grown plants.   British Airlines has adopted new taxi strategies, continuous descent approaches, and gate push-back policies that reduce carbon emissions.  The list goes on.  
Going “green” is no longer just an option.  It’s essential for the entire aviation industry, MRO included.   Yet the industry is just starting to consider MRO as an opportunity to develop more environmentally progressive practices and processes.  As noted by Per Noren, director of environmental strategy for Boeing Commercial Aviation Services, in the January 2008 issue of Aviation Week’s Overhaul and Maintenance, “figuring out the aviation MRO footprint so progress can be measured is a logical first step for the aftermarket industry to take collaboratively.”
Environmentally progressive MRO means everything from increasing fuel efficiency via smoother aircraft services and engine washing programs to disposing of front-line maintenance fluids properly, and recycling parts and materials as appropriate.  While many environmental initiatives are underway in the aviation industry, however, MRO is only now gaining the attention it warrants.    

In thinking about implementing environmentally progressive MRO practices and processes, a range of approaches are being considered by the industry.
Reduction of Hazardous Chemical Use.   The replacement of hazardous chemicals with more environmentally friendly chemicals is a first step that many MROs are taking.  Painter strippers containing methylenechloride are being replaced with biodegradable, non-hazardous strippers; and halogenataed hydrocarbons used for de-greasing and cleaning are being replaced by other friendlier solvents.   In one MRO organization, the chrome plating process is being replaced with a newer coating process that uses a more friendly high-velocity oxy fuel (HVOF) whenever possible.  
Eliminating Waste in Work Processes.  Lean is a set of principles for continuous improvement of operations in order to provide the customer with a superior product with minimum waste (time and money).   When applied to line maintenance, lean initiatives have resulted in reductions in cycle times for C-checks.  In component maintenance, co-location of parts and tools has resulted in cycle time reductions and productivity jumps.   
Environmental Management Systems.  Many large companies today such as Unilever and Procter & Gamble are encouraging their suppliers to report on greenhouse gas emissions and show what steps they are taking to combat global warming and to reduce their carbon footprint.   This information becomes part of an environmental management system that can trace the carbon footprint across the supply chain.  ISO 14001 is a tool that MRO can adopt to promote environmentally progressive processes and operations.
Green Supply Chains.    Environmental issues are also starting to influence the global supply chain.  The decisions that MROs make about where their parts are sourced and distributed has environmental implications relevant to warehouse location, inventory policy, and choice of transport mode.  Many industries are looking at reducing the amount of goods that move longer distances, as well using more efficient alternatives to road transport.
Environmentally Progressive MRO Facilities.  Energy consumption is one of the biggest issues for MRO facilities.   A 400,000-square-foot hangar consumes about 1 million kilowatt hours per month. During initial design, consideration can be given to reducing energy demand through design-based initiatives.  Post construction, other initiatives can be taken to improve environmental performance.  The Leadership in Energy and Environmental Design (LEED) Green Building Rating System, developed by the U.S. Green Building Council, is rapidly becoming the standard for environmentally friendly and highly energy-efficient buildings in many industries, including aviation.
While there are many possibilities for implementing more environmentally progressive MRO operations, there are many issues that Boeing (and your team!) must consider in choosing the path forward.   There are clear trade-offs among many of these issues.  Some of these issues include: 

Long-term versus Short-term Impact.  While public pressures may suggest that any solution have a clear, short-term impact, many solutions may have longer-term, more sustainable solutions.  Solutions must be considered within an overall implementation strategy and plan for sustainability.
Incremental or Radical Innovation.    Many innovations today are incremental innovations that involve small, well-defined and evolutionary changes to an existing product or process whose impact can be quickly evaluated.    On the other hand, radical innovations have a high-level of uncertainty associated with them, especially in the early stages.  However, radical innovations tend to have a higher return, or impact, when they are successful.  

Return-on-Green-Investment.   While many environmentally progressive innovations have upfront costs of adoption and implementation, these investment costs can be returned to the company in other ways.  For example, lean initiatives result in lower inventories and process times which reduce other costs (and resource requirements and waste!) throughout the organization.  Today, return-on-investment is seen as an important driver for adopting environmentally progressive initiatives.   But it is still necessary to build a business case and many of the costs are unknown—as well as the impacts.
Ease of Implementation.    Changes in organizational processes or information systems associated with new initiatives often require retraining of personnel or other changes in internal processes that can be difficult to implement quickly and cost-effectively.  Some of these changes, if they affect how people do their daily jobs, may conflict with corporate culture.
Scope of Solution.   As mentioned above, the MRO business includes many different types of activities.  Rather than choose a solution that spans the entire organization, an alternate strategy might be to choose a solution that impacts only a portion of the MRO organization, but has the potential for a larger and quicker impact.
As you develop your response to The 2008 Boeing Shanghai Challenge, think about the above issues and trade-offs.  The criteria that Boeing will use to evaluate the entries include the creativity of your solution, its technical feasibility, the depth and completeness of your analysis and the clarity of your presentation.  
TO ACCEPT THE CHALLENGE
Consider that you have been hired as a consultant by Boeing Shanghai Aviation Services to develop and defend a concept for making MRO operations at BSAS’s new Pudong facility more environmentally progressive.  You task is to develop, justify and present your concept to a panel of Boeing executives.    
Your presentation for the first round must include a Powerpoint presentation that summarizes the primary concepts of your entry and a Word document describing the details of your concept.  The Word document may be supported by other attachments such as Excel spreadsheets, pdf attachments of drawings and/or flowcharts.    First round entries must be received by the Challenge Coordinator by June 4, 2008.
If selected for the final round, you will have a chance to update your presentation and report for the final presentation in July in Beijing.  
See further directions in The Challenge Guidelines section.  
GOOD LUCK!     祝你好运!
Ms. Li Zhongyue, Challenge Coordinator
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Boeing is the world's leading aerospace company and the largest manufacturer of commercial jetliners. The company has nearly 12,000 commercial jetliners in service worldwide, which is roughly 75 percent of the world fleet. Through Boeing Commercial Aviation Services, the company provides unsurpassed, around-the-clock technical support. Commercial Aviation Services offers a full range of world-class engineering, modification, logistics and information services to its global customer base, which includes the world's passenger and cargo airlines, as well as maintenance, repair and overhaul facilities. Boeing is the number one U.S. exporter in terms of sales, and has customers in 145 countries.
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