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Abstract

For what seems like forever, Design-Bid-Build (DBB) has been the model for commercial and residential construction in the United States.  Different iterations of the DBB model have been tried over time but none have replaced it as the predominate means of construction project management. If it has been successful why change? Frustration and inefficiency is why. Integrated Project Management or Delivery (IPM/IPD) is a model for managing construction projects from inception through post-occupancy that assembles the critical members of the design and construction team, often under incentive based contracts, early in the design phase to coordinate activities and foster communication and eradicate frustration.  Using case examples, this paper explores why and how project teams should use the IPM/IPD project model for their next construction project.
INTEGRATED PROJECT MANAGEMENT: AN OPPORTUNITY FOR THE FUTURE THAT IS HERE NOW
We are in an era where efficiency is key and waste reduction is critical. This extends from labor expenditures, through materials purchasing and allocation, to energy consumption and carbon generation.  Reducing waste in how and what we design and build allows for building better buildings on budget and with tighter scheduling and helps achieve tight environmental goals for projects. For what seems like forever, Design-Bid-Build (DBB) has been the model for commercial and residential construction in the United States.  Different iterations of that model have been tried over time but none have replaced DBB as the predominate means of construction project management. If it has been successful why change? Frustration and inefficiency is why:

· Owner frustration dealing with communication glitches and lack of coordination between designers and builders

· Builder frustration with incomplete information from designers and  lack of coordination in the drawings

· Subcontractor frustration when work needs to be redone because of conflicts in the design and lack of communication

· Architect frustration because the as-built conditions do not reflect the vision and with change orders arising from building element conflicts and field adjustments
· Owner frustration with late in the game value engineering, change-orders, rework, budget increases and schedule missteps.

We are also in an era of increasing technological sophistication that, when implemented within a different contracting structure, can foster communication between the project parties, increase efficiency and hopefully reduce frustration.  This contracting structure is termed Integrated Project Management or Integrated Project Delivery.
Integrated Project Management or Delivery (IPM/IPD) is a model for managing construction projects from inception through post-occupancy that assembles the critical members of the design and construction team, often under incentive based contracts, early in the design phase to coordinate activities and foster communication. Frustration with the DBB process and with its results, coupled with the advent of sophisticated technological modeling tools has enabled ease in communication and the sharing of ideas between owners, architects, construction managers and their consultants has brought about the birth of IPM/IPD.
Although in its nascent stages, IPM/IPD has already proven itself as: 
· a means of reducing design and build time, 
· a means of constructing on schedule and on budget projects, 
· a methodology that cultivates communication across specialties reducing frustration and increasing teamwork. 
· a methodology that allows team-wide iterative communication that captures best practice ideas early in the design phase producing, among other things:

· more complete and correct cost analyses and budgeting, 

· tighter and more efficient scheduling and ordering of materials, 

· reduced conflicts

· and a more coordinated construction project
The AIA has developed some pithy fundamental elements of IPM/IPD which, supplemented with annotations, asides and case study references, include:
 

· Mutual Respect & Trust.

In an IPM/IPD project, the Owner, Architect/Designer, Construction Manager, Subcontractors, Consultants and suppliers, “are selected for their value of collaboration and their commitment to working as a team in the best interests of the project.”  It is important that at least one if not two (preferably both the architect and construction manager), members of the selected team have experience with IPM/IPD to act as a leaders/trainers for the rest of the team.
· Mutual Benefit & Reward.

“All participants or team members benefit from IPM/IPD. Because the integrated process requires early involvement by more parties, IPM/IPD compensation structures recognize and reward early involvement. Compensation is often based on the value added by an organization and it rewards “what’s best for project” behavior, such as by providing incentives tied to achieving project goals. Integrated projects use innovative business models to support collaboration and efficiency”.  This differs from the flat contract approach of DBB.  It also means that risk is spread throughout the team members rather than being pushed down to the next subcontractor.  Spreading risk provides incentive for the team to design a better building in the first place and to coordinate well.
· Collaborative Innovation and Decision Making 

“Innovation is stimulated when ideas are freely exchanged among all participants. In an integrated project, ideas are judged on their merits, not on the author’s role or status. Key decisions are evaluated by the project team and, to the greatest practical extent, made unanimously”.  This is very different from DBB where designs are often dictated by the architects and designers and input from contractors and subcontractors is often taken as criticism rather than accepted as input. 
“I’ve never had a job run this smooth in 23 years. There wasn’t any of that silo mentality – and to be able to move that feeling into the construction site is huge. I’ve never seen a project work as a team like this one did, from the top down and including the installers and guys in the field. When you have a hand in establishing the schedule and see how your trade fits into the whole process, you tend to believe in it and act accordingly. Slack is greatly reduced. The interactive scheduling process showed you the logic of where everything had to go – you trusted it and had ownership over it, and if you didn’t fulfill your promises you felt you had let down the team. If you have partners who are willing to change culturally then this process could work anywhere.”

· Early Involvement of Key Participants 

“In an integrated project, the key participants,” including the Owner, Architect, Construction Manager, key Subcontractors and Consultants as well as code officials, “are involved from the earliest practical moment. Decision making is improved by the influx of knowledge and expertise of all key participants. Their combined knowledge and expertise is most powerful during the project’s early stages where informed decisions have the greatest effect”.  This input during Design Development reduces late stage changes in Construction Documentation or worse yet in the field and negates the resulting affects these changes make on the budget.  Often times under DBB, late stage ‘value engineering’ is required to reach anticipated budget goals.
· Early Goal Definition 

“Project goals are developed early, agreed upon and respected by all participants. Insight from each participant is valued in a culture that promotes and drives innovation and outstanding performance, holding project outcomes at the center within a framework of individual participant objectives and values”.

· Intensified Planning.

“The IPM/IPD approach recognizes that increased effort in planning results in increased efficiency and savings during execution. Thus the thrust of the integrated approach is not to reduce design effort, but rather to greatly improve the design results, streamlining and shortening the much more expensive construction effort”. “…more design time has to be spent up front to generate the information for the builder to provide that insight.  We’ve changed the way we do work plans so that time is pulled from the construction documents and contract administration phases – and the bidding/negotiation phase completely goes away – then we add those hours to early design.”
  “Value Engineering is continuous – it doesn’t come as an unwelcome surprise at the end of design.” 
 This is the opposite of the many results under the DBB model.
· Open Communication.

“IPM/IPD’s focus on team performance is based on open, direct, and honest communication among all participants. Responsibilities are clearly defined in a no-blame culture leading to identification and resolution of problems, not determination of liability. Disputes are recognized as they occur and promptly resolved”.  A tool developed to foster communication is the concept of the “big room”; a dedicated space for the IPM/IPD team that is outfitted with technology to allow ‘in the room and at the moment’ changes to design. An example of this from an AIA case study of the St. Clare Health Center: 
“The “Big Room” was a triple-wide trailer set up on the site. Tim Gunn, Alberici’s Project Director said “it was the first time for everyone with this kind of a process. Some things went more smoothly than others. But all the time spent up front in the Big Room was more than paid back later with substantially fewer coordination errors and RFIs.” Kevin Kerschbaum, HGA’s project manager said “We could have drawn it all but we wouldn’t have known if there needed to be a joint here or a piece of unistrut there. You have a much higher degree of certainty that things will fit when the actual fabricator is doing the modeling. Everything should be drawn and detailed by the right person at the right time and then put together into the overall model.” Virtually all systems including power, low voltage, lighting, mechanical and fire protection were modeled in detail.
The Big Room was augmented with a project management web site used to share design progress with team members who could not physically be present.”

· Appropriate Technology.
‘Integrated projects rely on cutting edge technologies like Building Information Modeling (BIM)’ and Lean Construction. ‘The technologies to be used on a project need to be specified at the onset to maximize functionality, generality and  interoperability. And the entire team must operate on the same platform to allow open and interoperable data exchanges, between and within the entire team’. A good practice is to have a data manager ensuring that communication is disciplined to avoid confusion. Because open standards best enable communications among all participants, technology that is compliant with open standards is key. An example from an AIA case study of the Walter Cronkite School of Journalism at Arizone State University:
“We do not provide quantity takeoffs in a design-bid-build project, but in this project it was a daily occurrence. Because of the trust established we weren’t afraid to get involved. We were constantly using the BIM model to test the cost of different design ideas.”
 “We were really learning. As architects we never sat in a general contractor’s office and understood what they do.”

The last sentence of this quote underscores the crux of the problem with the DBB model and why we need IPM/IPD; the parties, operating in their independent worlds or silos don’t really understand each others language, job functions, challenges and frustrations.  Working in a ‘big room’, sharing data and listening to each other makes for a more fluid and productive whole.

The use of the BIM tool allows ease in incorporating many modeling techniques that have here-to-fore been expensive to use, awkward to implement and error filled because of redundant data entry, and had very high learning curves.  As designers and builders add BIM to their repertoire they are also adding skill sets to allow the BIM model to easily and quickly  generate iterative studies of the following to improve the efficiency of the building:

· Whole building energy modeling

· Thermal bridge analyses

· Shading and daylighting

· Stormwater flow

· Natural and artificial ventilation strategies

· HVAC strategies

Lean Construction is a tool that goes to the heart of reducing waste. It is easy to relate the principals of Lean Manufacturing to repetitive construction projects such as Toll Brothers houses where the same model is built repeatedly but most projects are unique so how does this apply? Using the BIM tool and accurately modeling the project, developing a critical path schedule and having coordinated communication allows for a number of Lean strategies to be invoked:

· Just-in-time ordering of materials for specific elements of the project to reduce storage needs and hence reducing site footprint and work clashes

· To-measure ordering of materials reducing surplus inventory and increased refuse to handle
· Coordinated activities with complementary subcontractors reducing labor time for installation, potential for clashes and reduced schedule time.  Also decreasing the amount of rework and/or change orders required.

An important element to implementing Lean Construction strategies is communication with suppliers about the goals of the project and ensuring that these are explicitly stated in all communications written and oral with suppliers.

· Organization & Leadership.

“The project team is an organization in its own right and all team members are committed to the project team’s goals and values. Leadership is taken by the team member most capable with regard to the specific work and services. Often, design professionals and contractors lead in areas of their traditional competence with support from the entire team, however specific roles are necessarily determined on a

project-by-project basis. Roles are clearly defined, without creating artificial barriers that put a damper on open communication and risk taking”.  
This is a tough one at the onset of the project as juggling for position comes into play but as the teams work together, respect for one another’s knowledge should overcome initial jealousies.  The concept of a “system integrator profession” that was identified in the Vision 2050 report
 may have applicability here.  Therein the integrator was tasked with identifying ways to bring buildings to net zero.  Herein this role is as a facilitator bringing the group together and helping to set initial project goals but being experienced enough to step back from the role once the team is in place.  Acting like a good coach, the integrator would be an asset to the team building process.
IPM/IPD works.  Data extracted from the AIA’s Case study show that the selected projects have been delivered on time – where there were slippages they were not project related – and on budget despite inclusion of owner initiated changes to the design after construction commenced.
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There is an urgency to all of this.  IPD/IPM isn’t necessary as an intellectual exercise in trying something new to see if it works.  It does work.  It brings projects in on time, for the anticipated budget and with coordination and collaboration that is unprecedented.  It also helps Owners attain the goals that they set with their project team without frustration and with camaraderie.  In today’s world those goals should include energy efficiency, waste reduction, carbon counting and community enhancement.  In today’s world, Architects and Contractors should band together to present IPD/IPM as a workable, flexible and dynamic means of contracting for their next project.
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