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Abstract

In 1985, city officials envisioned the Denver International Airport as a landmark replacement for the ageing Stapleton International Airport with then mayor Federico Pena. In 1988, Stapleton International Airport was the fifth busiest airport in the United States. Peat Marwick, a consulting firm was hired to do a feasibility study, which indicated passenger growth in the Denver airport through the early 2000’s. The city visualized a grand plan that reflected its personality. It would be the first major construction of a United States airport this size since the Dallas-Fort Worth airport completed in 1974, and would be the largest airport in the United States. The project forged forward despite unresolved critical issues and without comprehensive leadership. Paramount to these issues was the fact that not a single major airline had committed to the project during the planning phase. This set in place a domino effect of transgressions exploited throughout this paper. 
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Denver International Airport (DIA) Case Study
The Denver International Airport is a unique study for project management. It contains numerous elements that in hindsight provide great clarity to us today. The major issues we will focus on relate to the fact that the project was completed 3.8 billion dollars over budget and was almost one and a half years behind schedule. This paper will demonstrate that practical application of project management methodologies would have significantly improved the performance of this project.
This study will first identify the stakeholders and their interests, providing a situational ‘lay of the land’.  Next, we will analyze the Strengths, Weaknesses, Opportunities and Strengths, (SWOT), concerning the decision to build Denver International Airport and the critical issues of such. A risk analysis will be reviewed and identify the single greatest risk in the decision to build Denver International Airport. 
We will examine the effectiveness of project management at different stages and describe the statement of work and specifications provided by the city to the project management team in the design phase. Deductions will be assessed asserting conclusions about the use of project management in the building of Denver International Airport. Finally, recommendation as to how things could have been done differently will be made.
Stakeholders
Projects of this magnitude host a myriad of stakeholders. The Denver International Airport project had stakeholders ranging from Indian tribes to major international companies and the federal government. We will examine the key stakeholders who had significant impact in the major issues of the project. A complete list of stakeholders is in appendix A of this document.
The stakeholders of significant impact were, the city of Denver and their Project Management Team, the air carriers, (United and Continental), and BAE Automated Systems, the baggage system supplier. Figure 1 below provides a visual illustration of the stakeholder structure.

	
	
	City of Denver
Sponsor - PMT
	
	

	
	
	
	
	

	
	Morrison Knudsen Corporation PMT
	
	Greiner Engineering PMT
	

	
	
	
	
	

	
	
	Design Firm and Contractors
	
	

	
	
	
	
	

	
	
	The Airlines
	
	

	
	
	
	
	

	
	
	Baggage Handling System Firm
	
	



Figure 1 Key Stakeholder Structure
The City of Denver
The city of Denver was a primary stakeholder. They were also a sponsor, and part of the Project Management Team. The city wanted the airport to be a ‘thing of beauty’ and a place where travelers would remember a positive reflection on Denver. The Denver International Airport would be a benchmark airport and serve Denver for the next 50 to 60 years. The leaders were under tremendous pressure throughout the project from key stakeholders, financial stakeholders, bond rating companies and constituents.
Two consulting firms were key stakeholders and part of the Project Management Team. The first of these was Morrison Knudsen Corporation a design-construct firm incorporated in 1932. Morrison Knudsen Corporation had worked many large projects including the Hoover Dam, WWII airfields, and space program projects. The company met with tough times in the 1980’s and was restructured in the late 1980’s. (Fundinguniverse.com). The other primary consulting firm was Greiner Engineering, an engineering, architecture, and airport planning firm. These firms had their reputations at stake. 
The Airlines – Staying Grounded
The principal carriers at Stapleton airport were United Airlines and Continental Airlines who controlled most of the flights at Stapleton International Airport. Continental was on the verge of bankruptcy and by January 1992 United Airlines had reported a record loss of 332 million dollars for 1991. With a recession beginning, the airlines were in no position to leap into any major project that could increase their costs. They hoped the project would be cancelled and did not participate in the original design process. The airlines and many other users of Denver International Airport feared increased user fees would cut into their profits. 
BAE Automated Systems
After unsuccessfully soliciting bids for the baggage handling system and after the airport had been under construction for three years, BAE Automated Systems was sought out and selected to build the baggage handling system. BAE Automated Systems was founded in 1968 and baggage handling systems were their specialty. Their reputation was at stake, and success would be a major feather in their hat, while failure meant certain doom to their industry standing. 
Critical Issues
Scope Creep
Ground had been broken at the Denver International Airport construction site and bidding was well under way when the city was at the point of no return. (If this were an old west poker game, the city of Denver sure had a lot to learn about poker). The airlines played wait and see while the city faced pressure from bond ratings.  
The city of Denver was under pressure to get Continental and United to sign on. Conceding to financial and bond rating pressures, the city gave the airlines design authority as enticement to the new airport. This would prove to be a pivotal and dire decision on the part of the city and provided the fuel to the most critical issue of the project.
While both Continental and United Airlines made changes that required significant re-designs, United requested a ‘Destination Coded Vehicle’ baggage handling system, since it was coined as the ‘automated baggage system’. This was to be in concourse ‘B’ only. The destination-coded vehicle (DCV) baggage handling system was a complex, computerized system that had only been installed once before in Frankfurt Germany. 
So what did the city decide to do? They decided the system should encompass the entire airport! They decided to install this unproven system throughout the entire airport, even without a vendor selected at the time. And yes, they announced they would still be on time for the opening.
BAE Automated Systems was sought out and selected as a supplier for the automated baggage system. They committed to eight years of work in two years. This commitment was on a system that took current technology a far leap instead of an incremental progression. It was also based on using the labor pool of their choice, which due to contractual requirements was not the case. This proved to be the crux of Denver International Airport’s problems. This would prove to be the most significant issue facing completion of the airport. 
While the baggage system was at the epicenter of the Denver International Airport budget failures and opening on time, the root cause was lack of stakeholder (primarily the airlines) participation during the planning phase of the project and thus was the most critical issue.  
One could also observe that it was the city’s fault for forging ahead without primary stakeholder involvement. The city of Denver seemed to jump in head first without looking if there was even any water down below. 
Strengths, Weaknesses, Opportunities, and Threats Analysis
Strengths
The project had many strengths and in the jargon of real estate, one of the strengths was location, location, location. After de-regulation of the airlines in 1978 most airlines adopted the hub and spoke system for their route network. Before de-regulation, airlines were forced to fly directly between two markets resulting in routes with empty seats. After de-regulation, airlines adopted hub and spoke routes. With the hub and spoke system airlines route passengers to a central airport and then on to the various destinations. Denver is located at the center of the country and 500 miles from any other major city, making it optimal for this purpose. Due to its age and runway logistics, Stapleton was a weak link in the air traffic system costing the airlines up to $100 million each year in lost income. The new airport would alleviate this issue.
While offering a large through-passenger revenue hub location, Denver also hosted a proven air system with experienced personnel at the ready. Stapleton International Airport in Denver was the fifth busiest airport in the nation. After deregulation, three different airlines operated large hubs out of Stapleton (Frontier Airlines, Continental Airlines, and United Airlines). 
Denver mixes urban style with outdoor adventure, making it and the surrounding area an attractive destination. With clear mountain air, city events and snow skiing nearby Denver plays host to a vast array of tourism. Colorado is currently ranked as number five by NBC as America’s Top States for Business and boasts industries in sectors such as aerospace, bioscience, broadcasting and telecommunications, energy, financial services, and information technologies. 
The site for Denver International Airport is vast. With 53 square miles to work with, planners had an abundance of room for the airport and future expansion. 
Weaknesses
While location was identified as strength, it was also a weakness. One of the issues with Stapleton International Airport was its ability to expand. The critics complained about the land use and the neighbors complained about the noise. Not unique to airports, however, the new airport being situated 26 miles from downtown Denver posed its own set of issues. Why build hotels so far from the main business area? Would business parks be implemented here? What of the expense of workers and travelers commuting to and from the airport? Complaints about the distance to Denver resonate to this day.
Weather, wind shear and high altitude, (high density altitude operations), are a concern when operating out of any mountain airport. This combined with winter operations provides a challenging environment in which to operate.
Opportunities
1990 to 1991 was a key period during the development of Denver International Airport. The United States was in the midst of a recession, and Denver was affected more than much of the nation. While the recession of 1990-1991 was problematic for customers of Denver International Airport, it did provide a period of decreased interest rates for financing the new airport.
Threats
As identified previously, the airlines were affected during the 1990 to 1991 recession, Continental in bankruptcy and United reported record losses. Cost per square foot would be up to three times that of current regional airports. The expense was to be borne by the air-carriers, cargo carriers and tenants of Denver International Airport. This issue contributed to the user stakeholder community’s lack of interest in Denver International Airport and played a role in many of the design changes.
The availability of skilled workers also became problematic. All of these factors culminated into the bond rating company’s negative assessment of the city’s bonds issued.  At one point, the bond rating by one company was just above ‘junk bond’ rating. 
Risk
What appeared to be the single greatest risk in the decision to build DIA? While there were many risks in a project of this magnitude, I felt many of the issues described in the ‘Case Study’ were worked through as with any project, with the automated baggage system being the exception.  The root cause of this system failure was the lack of stakeholder participation in the planning process.
A resolution to have the airlines sign on should have been negotiated before the planning process started. As it was, design and construction were well under way when the primary user of the facility began participation.
Inputs to the risk management plan should have been adjusted once changes were implemented, but the city seemed resolve in the belief that they would open on time. This coupled with the fact that there appeared to be no plan to mitigate the loss of key players during the project, the airport manager and the Denver airports chief engineer, were the greatest risks.
Project Management Team Effectiveness
The Project Management Team should be addressing the various needs, concerns, and expectations of the stakeholders as the project was planned and carried out. The team appeared to have three strikes against them. Strike one would be the fact that the Project Management Team did not have all of the stakeholders involved from the beginning.
[bookmark: _GoBack]Strike two was the fact that they had no plan to mitigate the loss of key players during the project. The Project Management Team did not identify differences between sponsor desires and user requirements, nor did it identify issues with the initial design, (for example, initial standard concrete roofing techniques), and not meeting cost requirements. It was further stated in the case study that, the city mandated the design teams to continue seeking for bids without any official input from the users (Kerzner, 2013).
The city buckled under pressure from rising interest rates / bond ratings and provided enticements to Continental and United Airlines while committing to the original opening date. Attempts at crashing the schedule led to employee burn-out and there was no end in sight. Scope creep was affecting the schedule. United Airlines requested the automated baggage system for Concourse ‘B’ only, yet the city decided to have it installed throughout the airport. 
Strike three. Who was the project management team? This will be addressed in the next section.
Project Management Team in Disarray
The city of Denver was micro-managing the project from the beginning, allowing the project be driven by emotive and political components in lieu of practical project management analysis. Instead of a ‘Project Management Team’, it appeared the city was calling the shots.
The city of Denver’s airport leadership team was in flux throughout the critical phases of the project. In 1985, Denver Mayor Federico Pena and Adams County officials agreed to build a replacement for Stapleton International Airport. The project received voter approval by referendum in 1988 and construction began in June of 1989 without commitment from the major airlines. Mayor Pena would later become United States Secretary of Transportation. Wellington Edward Webb, a ‘grass-roots’ candidate became Mayor of Denver and took office in June 1991. 
Webb, previously the Denver City Auditor, held a BA and MA degree in sociology and did not have project management education or experience. George Doughty, who managed the Stapleton Airport for eight years and was in line to manage Denver International Airport, resigned in May of 1992 amid frustration with cost overruns and changes on which he was overruled. 
As reported February 6, 1994 in the Houston Chronicle Doughty asserted apprehension about Mayor Webb, stating; "I am very concerned about some management errors under Mayor Webb, who doesn't have the management ability or guts to manage a project like this. He let the airlines and contractors roll over him. If he hadn't have done that, it would have been completed on time.'' (Sahagun, 1994) 
Within the same year of Doughty’s’ resignation,  Chief Airport Engineer Walter Slinger, supporter for the automated baggage system, died just six months after the automated baggage system project started. Gail Edmond, his replacement, acted without the same autonomy and power Slinger had because the Denver City Council tied her hands.  The baggage system installation went downhill from there having issues with labor agreements to the supplier being allowed free access to the airport as expected.
The city was playing catch up throughout the project. Faced with pressures form bond rating companies they had to relent to the airlines
Work Breakdown Structure / Specifications
The project was grouped into various design and construction categories or ‘areas’:

Area #0	Program management/preliminary design
Area #1	Site development
Area #2	Roadways and on-grade parking
Area #3	Airfield
Area #4	Terminal complex
Area #5   	Utilities and specialty systems 
Area #6   	Other
Initial plans called for a ‘home on the range’ feel for the airport, with an open look for visitors. A translucent tent-like roof structure was selected that would reflect the image of snowy mountains, while allowing sunlight in.
The master plan called for four concourses with 60 gates each and the original plans called for a train running through the terminal via tunnel underneath. Roadwork adjacent to the airport would take one year and the runways would be scheduled to take two years, even though they could be done in one year, to save on cost. 
What I Would Have Done Differently as a Project Manager
Much is written about the failure of the Denver International Airport baggage system but the airline participation could have averted some of this, or at least provided for better upfront planning. With the way it was, the city was behind and bowing to the airlines whims.
[bookmark: DupeEntriesReturnBkmrk][bookmark: RefEntryReturnBkmrk][bookmark: tempBkmrk]Denver probably had better a hand than they played. They should have focused on the new airport’s benefits (delays at Stapleton were reported in the millions of dollars per year). The new airport would be more efficient and possibly save them money. As stated in the Project Management Body of Knowledge 4th edition, managing stakeholder expectations is “actively managing the expectations of stakeholders to increase the likelihood of project acceptance by negotiating and influencing their desires to achieve and maintain the project goals” (Project Management Institute, 2008, p. 261). The project management team did not manage stakeholder expectations very well. The city should have taken more of a sponsor / oversight position and had a central project management office. 
Finally, the issue of airports and the air transportation system is as much a national issue in that it impacts the air traffic system as a whole. Future projects should consider joint ownership with regional stakeholders.
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