MANAGING THE DESIGN PROCESS
Howard Birnberg

________________________________________________________________________
“Architecture would be a wonderful profession if only we didn’t have to deal with clients.”  This is nearly a verbatim quote from one of America’s leading design architects who also is a professor at a major architecture school.  I heard this individual publicly make this statement at an American Institute of Architect’s national convention a number of years’ ago.  Some listeners may have been shocked by his arrogance; others thought he was only jesting; but most nodded their heads in agreement.    Are all designers as elitist, arrogant and patronizing as this individual?  Of course not, however, many are perceived as such and are often considered difficult to work with.     Not only do clients experience difficulty in working with designers, so do many project managers within the same organization.  

A few years before I heard the statement quoted above, I was the operations manager for a 100-person A/E firm headquartered in Chicago with branches in Phoenix, Denver and Washington, DC.  This firm had pioneered many advances in project management that are now widely accepted in architectural and engineering firms including computerized financial and project reporting systems, early computerized specification preparation and project organizational structures and tools.  All project managers were either licensed engineers or architects and had many years of professional experience.  Most had extensive design and technical backgrounds, but had adjusted well to their role in the matrix/strong project manager system.  By the time I joined the firm, they possessed a great deal of experience working with a matrix project management approach.    The firm was also widely recognized for the quality of its designs and had received numerous awards.  

The senior project staff in Chicago included a core group of about six to eight project managers, two lead designers (both principals in the firm) and a number of other senior and junior designers.  The technical group was led by a very experienced senior associate, staffed with a cadre of knowledgeable project architects and engineers and a number of technical people.   In general, the system worked well except when one of the lead designers became overly enamored with a particular project.  This ‘amore’ could occur at inconvenient times.  It was frustrating when the designer spent an inordinate amount of time on a small project.  The budget would be quickly blown and all hope of a satisfactory outcome ended.  Significant problems occurred when a designer fell in love with the idea of creating the perfect design on a large, significant project that required tight planning and management.

One project in particular stands out in my mind.  The client was a large teaching hospital needing to construct a new building for its medical school.  The site was very long and narrow, and adjacent to a major expressway in Chicago’s Medical Center District.  Compounding the problems of the site was that of a major elevated line for the Chicago Transit Authority heavy rail subway/elevated system ran directly through the property.    The client also wanted a building that would allow for easy retrofit for future and yet unknown technology.  Federal funding had been obtained to help in paying for construction of the new facility, but the project still had a tight budget and schedule.  It was clearly a difficult project requiring a great deal of creativity from all members of the project team.   
Our most experienced project manager was assigned to head the team and a number of very capable technical staff members were expected to join the team as the project progressed.    The president of the firm then made a nearly fatal mistake; he selected as lead designer the principal who often found it difficult to live within a client’s program, schedule or budget.  The project manager protested his selection, but to no avail.  This particular lead designer was very creative and worked well on projects that had looser budgets and schedule.  He was a follower of legendary architect Louis Kahn and often attempted to emulate his hero.   The designer was also a believer in never committing to a final design scheme and in the Inverse Pareto rule:  80% of the effort gets you 20% of the results.  
As expected, it was a difficult project, one that ended over both the design and construction budgets and behind schedule.  The project manager was extremely frustrated and the client often exasperated.  However, the design was effective and attractive and did win several important design awards.  

DESIGN THEORY (IN BRIEF)

Architectural and engineering design during the past 125 years has evolved significantly.   During the last third of the 19th century, the development of the skyscraper became the most notable manifestation of modern architecture.  Starting after the great fire of 1871, Chicago became the proving ground for new technologies and materials that permitted the construction of ever taller buildings.  Architects and engineers from around the nation and the world poured into Chicago to express their own ideas.  Soon other cities, most notably New York, copied and adapted the tall building to their own location.  Industrial architecture and engineering similarly evolved.  Henry Ford’s assembly line required the development of large, one-story, reasonably clear span manufacturing plants.   A/E’s such as Albert Kahn & Associates in Detroit used reinforced concrete extensively to create functional industrial facilities.   Civil works such as dams, bridges and roadways all rapidly evolved.  First in Britain, later in the U.S., engineers using new materials found highly creative solutions to transportation and infrastructure needs.  
During the 20th century, various architectural styles came and went.  The International Style, based on the ideas of the German Bauhaus, became the most influential design theory after World War II.  In the U.S., the Lever Building in New York, the Inland Steel 

Building in Chicago, and a number of other buildings by Mies van der Rohe designed in Chicago during the 1950’s were the forerunners of thousands of less appealing copies.  By the 1970’s, this style had run its course.  It was criticized as boring, unimaginative and captive to economic interests desiring to maximize financial return at the lowest possible cost.   In reaction, architectural theorist rejected this approach and developed new ideas.   Architectural schools became hotbeds of an intellectual approach that writer Michael Speaks has called “an almost constitutional aversion to commerce and the marketplace, the very milieu of innovation and shaper of any future architecture.”  According to Speaks many design students and faculty believe: “Marxist historian Manfredo Tafuri’s claim that all architecture is unredeemably corrupted by capitalism.”    Speaks points out: “that fantasy has finally lost its allure and all connection to the real world.”  Unfortunately, many architects fail to realize that the marketplace creates the need for architecture (and in turn, architects).    Few rational individuals fail to understand that the marketplace will always prevail, design theorists notwithstanding.   Technology and change are advancing at a pace requiring designers to run as fast as they can simply to keep from dropping out of the game entirely.  
EVALUATING AND SELECTING DESIGNERS

Fighting like cats and dogs would not be an unfair analogy when comparing the goals and priorities of owners and designers.    Owners seek a physical solution to a need.  It should be functional, cost-effective and reasonably attractive if possible.  Designers wish to express their own creativity and to impose their (they believe) superior design sense on clients. Engineers often push the envelope of new technologies and products leaving clients to wonder what future problems they will inherit.  
Designers are often sales oriented, not marketing oriented.  This means they have a package of services they offer and seek out clients interested in buying from that package.  Market oriented firms focus on the client and marketplace needs and tailor their services and price accordingly.  Many design firms seek to have potential clients use some form of Qualification Based Selection (QBS) and price their services on the value to the client.  QBS is widely used by the U.S. federal government and was instituted to permit a focus on qualifications, not price when selecting design services.  This makes great sense when purchasing special use, unique or complex structures for a large client.  For most other projects, qualifications do not vary much among the firms seeking the work and QBS is unnecessarily bureaucratic.   Most clients today perceive architecture and engineering services as a commodity to be purchased at the lowest reasonable price.    Designers often feel inadequately compensated for the value they provide to their clients.  This goes to the heart of the selling/marketing issue.  A seller may find great value in what they offer, but it is the marketplace that ultimately makes the decision as to what that value is worth.  
Owners/clients place value on several factors when selecting designers.  Service is near the top of most surveys of owner desires when hiring designers.  Many are willing to pay more for a design firm with a proven record of providing excellent service and responsiveness.  These service oriented designers are almost always good listeners and communicators who respect their clients, their opinions and their desires.  Hand in hand with this service focus is respect for an owner’s deadlines and budget.  Owners also want as few problems as possible during the design and construction process.   While many may have unrealistic expectations, good designers must offer clients reasonable alternatives and honest advice.  
LIVING TOGETHER

A good designer is one who can come up with a creative, attractive, functional design within the program, schedule, design fee and construction budget.   This is not as unrealistic as it may seem.  Project managers can effectively manage the design process.   This begins with the recognition of what drives designers.  Colin Gray and Will Hughes writing in Building Design Management, (Butterworth & Heinemann, Oxford, UK, ISBN  0 7506 5070 2) wrote: “Many designers, often driven by their inner convictions about the way the world should be, are determined to make a statement, whether political, social, monumental or aesthetic, through their work.  This is developed during the process of architectural education…  This system requires architects to develop their personal design philosophy and concepts and defend them strongly in open debate…   There is a danger that this custom of vociferous defense may be perceived by non-architects as arrogance, but it is often so strongly developed as to be very difficult to modify and adapt.”  
Designers are or believe they are artists at heart.  Often, they are impractical, unrealistic, and difficult.  Architectural design is not a purely creative process in the sense of painting, sculpture or the other visual arts.   Building design is performed in response to someone else’s need and must always conform at least to a degree to that need.   Rarely is a designer given nearly total free reign to create for its own sake and when they are, it is typically for a unique project like a monument (Maya Lin’s Vietnam Veteran’s Memorial in Washington, DC) or for a museum (Richard Meier’s Getty Museum in Los Angeles).
This need to create in response to someone else’s requirements can make a designer’s life stressful.   Clients do not always have well thought out programs.  As a project design proceeds, new ideas, additional needs, changing economics, demanding schedules and many other items force designers to adapt.  It is a life of continual change and compromise.   The creative process cannot always be neatly categorized through a budget, schedule or a program and it is almost always a collaborative process.  The great genius waiting for a blinding flash of inspiration is a myth.  Gray and Hughes have defined the reality as “an evolutionary process.”  
These two authors have also identified constraints on the design process.   Internal constraints “are imposed through wanting to work in a particular way, or with particular materials or technologies.  These constraints may limit the range of solutions or may present the client with an appealing consistency.  Therefore, certain designers develop a particular style of design or approach to the design problem and their reputation is based on this.  Many of the constraints are self-imposed…which, if taken to the extreme, can mean that a solution that satisfies the designer can never be achieved.”

External constraints are many and varied.  Exhibit 1 lists some of these constraints.

EXHIBIT 1

Some External Constraints on Designers

Client Needs

    -function

    -construction budget

    -design budget

    -Life Cycle costs

    -schedule

    -appearance

    -expandability 

    -other

Materials Technology/

Construction Issues
     -cost

     -maintenance

     -function
     -constructability
Legal/Regulatory/Standards
     -laws

     -building codes

     -performance standards

     -ethics

     -other

Site Issues

     -soil conditions

     -water supply

     -energy supplies

     -seismic issues
     -access

     -services (transportation, etc.)

     -other

     -fabrication
     -performance

     -fire protection

     -other

These external constraints often dictate what the structure will look like, how it will be constructed and perform, what it will cost to maintain and many other factors.  A designer must balance all of these limitations with their own aesthetic and creative desires.  Unfortunately, there is no perfect solution to each design challenge.

Gray and Hughes offer the following advice to project managers when working with designers.

1.  Allow designers time for reflection.

2.  Work with designers who have relevant experience and encourage and provide the        support to enable them to find solutions to a problem.

3.  Establish a framework within which the tasks and objectives are kept in focus as the design moves through its stages of development.

4.  Provide access to the client for review and provision of more information.

5.  Help the designer understand the full implications of a new definition of the design problem and the possible need to revise the design.

To these five points, I would add the following.

1.   Involve the lead designer in the early stages of a project.  This should be as early as possible including during the marketing process.

2.   Review all aspects of the project’s program, schedule, design fee budget and the estimated construction budget with designers.

3.   Regularly communicate all aspects of the project’s status with designers.

4.   Project managers should not attempt to design the building for designers.  Allow them to do their job.  

5.   Senior management should try to match a designer’s skills as closely as possible to the needs of the project.  Don’t put the Rolls Royce guy on the Ford project.  

6.   The project manager must regularly work with the designers to define deliverables at each stage of the project.

7.   Listen to your clients.  Without them architecture doesn’t exist.
THE DESIGN PROCESS IN BRIEF
As Gray and Hughes have noted, “design is a continual trade-off between many conflicting needs until there is a solution that enables everyone to move forward to the next aspect of the problem.”   They have also wisely pointed out that “designing is a process of human interaction and…the outcome contains the interpretations, perceptions and prejudices of the people involved.”   In general, the design process can be divided into four parts.   Project managers quarterback their team through this process and regularly meet with others as required by activity on the project.
Information Gathering:  Gather as much information as possible given the available time and resources.  In general, you are concerned with the purpose of the structure, the client’s target schedule and budget, the design image they wish to convey, who will be using the facility and for what purpose, what is your client’s decision-making process and dozens of additional items.   This information should be shared with all of those who you believe will need it as the project proceeds.  The process of information gathering continues throughout the project.
Analysis:  Examine the collected data for relevance and accuracy.  Based on a designer’s own experience, compare the data to past projects.   Question assumptions and share data with other team members.  Formulate your and the team’s approach to solving the client’s problem.   Data will continually be collected and the analysis process continues even after the completion of the building.  
Execution:  Undertake the preparation of design(s) and documents.  Communicate continually with all team members especially the client.  Evaluate and rework decisions and documents throughout the process.  Provide well conceived and complete bid documents including drawings, specifications, reports, analysis, etc.  
Feedback:  The construction phase of a project will generate at least three-quarters of the total information on a job.  This is where any unresolved problems, questions and issues become apparent.   The entire team must be responsive and react quickly to activity on the construction site.  Once the project is complete, gather as much information as possible on what went well and what didn’t.    

ENGINEERING DESIGN
Engineering design is a great deal more technically focused than architectural design.  Many elements used in engineering design such as beam sizes, chiller sizes, electrical equipment, etc. are relatively standardized.  However, to incorporate these elements into a structure requires a substantial amount of planning, analysis and calculation.   This typically includes the required structural, electrical, mechanical, plumbing, waste and other systems.   Much of a building’s mechanical equipment, for example, is designed by the various manufacturers and requires a knowledgeable engineer to select the appropriate item for the application.   As a result, it is often the engineer who actually designs the nuts and bolts of the buildings’ interiors.  While the architect designs the space layout and aesthetics, the engineers make it work.

Occasionally, a design architect will create special challenges for engineers.  Architect Frank Gehry, is famous for unusual building designs.  Most of his work is one-of-a-kind projects often requiring innovative structural and mechanical design.  Fortunately, modern technology, materials and systems will allow for construction of much of this highly unusual design if a client is willing to pay enough.    Some clients are more than willing especially if they view unusual design as a marketing device for their building or if they are undertaking a unique building such as a museum.   
Because of their focus on the structure and operation of a building (or a bridge, road, etc.), engineers tend to be much more detail focused than design architects.   Unfortunately, they are often fairly far down the information line and must turn to architects, design-builders, construction managers and other intermediaries for information.  They are often somewhat isolated from the owner or end user.  This creates coordination problems and can place a burden on engineers to respond to other’s needs without complete information.     In some cases, such as in large civil projects, engineers do work directly with the client or end user making them the primary consultant and their role may be similar to an architect in a traditional building.  
It is important for project managers in the architect’s office and in the various engineering disciplines to maintain excellent communication channels to allow for timely sharing of information.  This will improve the effectiveness of all organizations involved in the design and construction process.  

SUMMARY
Every project begins with an idea or need.  The need comes from an owner who has an expanding business, an antiquated or inefficient manufacturing plant, or has suffered a fire or flood.  A growing community needs more schools, a larger city hall, an expanded park or a new art museum.    It is up to the members of the design team to convert these needs into a new building, road, dam, water treatment plant or other facility.   The team needs to work together effectively with a minimum of friction and a maximum of communication.   It is up to project managers in every organization involved in the project to ensure successful fulfillment of an owner’s need.
_________

This article originally appeared in the Fall 2005 edition of “The Project Manager.”  It has been revised for this issue.

Howard Birnberg is executive director of the Association for Project Managers.   He may be reached at 312-664-2300 or email at hbirnberg@rcn.com
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