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Sustainable Design and Development: An Integrated Design 
Team
Todd Carpenter, Partner; Anthony Ollman, Director, Baker Tilly Virchow Krause, LLP

Green Building is Growing Stronger
Sustainable design and development, more commonly referred to as green building, is more than a 
fad. The construction industry has embraced the green movement because it makes sense as a means 
to improving energy conservation, occupant productivity, and public sentiments to enrich our world. 
Green building has reached its tipping point; the movement that began in the 1960s, and became main 
stream in the 1990s with the creation of the U.S. Green Building Council, has caught on throughout the 
construction industry. 

The top three nonresidential construction segments in 2008 are projected to be offi ce, education, and 
health care. Together, these segments will make up over 80 percent of nonresidential green 
construction. The lodging and commercial segments are also projected to become greener by 20 
percent. And while the housing market continues its slump, one bright spot is the expanding use of 
residential green building techniques and sustainable materials.1 

Sustainability is forcing signifi cant changes within the construction industry. Moving from the planning 
and design phase, to the construction and completion stages, requires a detailed, well-defi ned plan. 
Green building doesn’t just happen because of someone’s desire to reduce their structure’s carbon 
emissions, or to increase utilization of recycled building materials, it happens when a group of experts 
come together, establish objectives, and follow a plan using best practices.
 
Most individuals in the construction industry recognize LEED®, Leadership in Energy and Environmental 
Design. Its certifi cation program utilizes a rating system to measure the design, construction and 
operation of high performance green buildings. The well-known certifi cation program awards points in 
the areas of sustainable site development, water savings, energy effi ciency, materials selection and
indoor environmental quality. LEED was fi rst introduced by the U.S. Green Building Council in March 
2000 and continues to evolve today. The four certifi cation levels, ranging from basic LEED 
certifi cation to silver, gold, and platinum levels, combine green technologies and practices within an 
integrated design framework. In addition to sustainability’s environmental benefi ts under the LEED 
system, its integrated design approach encourages cost-effective practices.

Integrated Design and Development Offers Value 
Under the traditional design-bid-build process, a lack of communication sometimes exists between 
stakeholders. Architects, engineers, contractors, and others often operate as separate entities, 
interacting mainly during hand-offs to the next phase of construction. With a traditional approach, some 
would admit that the right-hand can lose sight of what the left-hand is doing—until it is too late. This can 
drive higher costs, missed deadlines, and a lack of focus.

On the other hand, an integrated design and development mindset is critical to maximizing sustainable 
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building success. “Sustainable design must begin at the conceptual stage of a project to realize the 
full benefi ts.”2 From the start, disparate tasks are weaved together to form sustainable strategies that 
serve to contain and direct the project team’s decisions, and ultimate achievements. 

Design team members are involved at the beginning and throughout the project, resulting in greater 
integration. “For example, when the contractor has been included in the design phase and understands 
the goals of the project, challenges and calls for substitutions can be reduced because the overall 
design strategies will be better understood. When the overall goals are understood, the contractor can 
often offer creative solutions that will limit environmental impacts during construction.”3 

According to Daniel Becker, AIA LEED, senior project manager with Plunkett Raysich Architects, LLP in 
Milwaukee, Wis., “you get a more holistic approach to the design process with input from a broad range 
of people.” Supporting the building as a sustainable system requires teamwork between engineers, 
architects, contractors, and others. Through a highly coordinated effort, the result is a whole structure 
that operates synergistically, often lowering the fi rst costs and long-term costs for construction, 
operation, and maintenance.4

An integrated design team uses a circular decision-making process as the means to reducing or 
equaling fi rst costs, as compared to a traditional design process which is linear in nature. Calling upon 
their sustainability objectives as a guide, and their individual expertise, an integrated design team 
evaluates the tradeoffs that exist throughout the design and construction initiative. Sometimes 
increasing costs in one area leads to lower costs down the road, or in another area. The team’s value 
resides in evaluating these cost tradeoffs against pre-established green goals and reduced operating 
costs. An optional feature that is more expensive than other alternatives, may lead to signifi cant energy 
use cost savings, or other benefi ts such as environmental and social benefi ts.  

With an integrated design team, Becker emphasizes that “you don’t necessarily need to spend more 
money; it just requires shifting the cost curve back.” In a traditional design process, the majority of time 
and money is expended about three-quarters of the way through the design process. Shifting the curve 
ahead to a quarter to half-way through the design process, adds value to sustainable projects. Becker 
believes this is because detailed decisions are made during the schematic design phase, rather than 
the construction drawing phase, when they typically do not reap as high a benefi t. Bringing all 
stakeholders together early in the process helps ensure a successful project outcome.

Integration is not only valuable in helping to keep fi rst costs low; it helps ensure the right people are 
involved to streamline construction processes, and look at overall lifecycle costs. As a building owner 
or operator, maintenance costs are just as important as construction costs. When the Zion National 
Park Visitor’s Center was envisioned, the team took a whole building design approach. Looking at the 
Springdale, Utah facility as one sustainable system, they considered the engineering and building 
design simultaneously. This helped to ensure the building’s features worked together to achieve 
sustainability goals.5
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The integrated design and development team adds value to sustainable development by establishing 
defi ned objectives for sustainability, functionality, and performance, while recognizing tradeoffs 
sometimes are needed, and understanding how their decisions affect fi rst costs and life cycle costs.6  A 
big picture view leads to greater adherence to sustainable outcomes. 

Design Team Members Act as One
Commitment, combined with experience, is the primary qualifi cation for sustainable design team 
members. Due to the high level of collaboration required, team members must be focused on 
overcoming any obstacle to build consensus for achieving project objectives. Integrated means: “to 
make into a whole by bringing all parts together; unify.”7 It has been demonstrated that undertaking a 
whole building construction approach is most effective with a whole team approach. Acting as one can 
be a challenge, as Becker points out. “Many things can infl uence the design process, so getting (and 
maintaining) owner commitment to sustainability goals, without deviating for fi rst-cost fi nancial reasons 
is the biggest challenge.” This can be overcome, according to Becker, by holding a visioning session 
to establish project mission and vision statements. These sessions are becoming very common on all 
projects. 

Green building continues to evolve as a design-bid-build process, so including innovative team members 
is paramount. Through their technical and sustainable building experience, team members are the 
catalysts for developing innovative solutions which meet energy, environmental and social goals within 
an established budget. 

Team building, like green building, starts with forming a team of highly qualifi ed architects, engineers, 
sustainable design consultants, operations and maintenance staff, contractors, cost consultants, value 
engineers, occupant representatives, and a commissioning agent to work with the owner.8  

Team members participate throughout the process, sharing insights and best practices, and aligning 
decisions with project objectives. For example, the value engineer is responsible for analyzing different 
systems while keeping an eye on how each decision affects value.9 Cost consultants add value to 
sustainable projects during the planning, design, and construction phases. As an integrated design 
team member, cost consultants use cost management techniques to balance the project’s scope, 
quality, and budget throughout the project life cycle.10 

Integrated Design Team members
Integrated design team members may include:

Architecture Team
Mechanical Engineering Team
Commissioning Agent
Energy Analysis Consultant
Electrical Engineering Team
Lighting Designer and/or Daylighting Specialist
Plumbing Engineer
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Structural Engineer
Civil Engineer
Landscape Architect
Interior Designer
Specifi cations Writer
Cost Consultant
Environmental Consultant
Sustainable Design Consultant11 

Following this critical fi rst step, the integrated design team needs to focus their attention on goal 
setting. Armed with their combined expertise, along with LEED and other tools, they’ll establish 
sustainable design goals to serve as a framework for future decision-making.12 Together the team will 
work through the construction life cycle, from site evaluation through to post-occupancy needs. 

The project leader or “champion” helps the team remain focused on their objectives by providing 
leadership to the project. This individual must be infl uential with instituting decisions that are aligned 
with project objectives, while also ensuring the developer and fi nancier are committed to the process.    

The design and building of the EPA Region 8 Headquarters illustrates the integrated design team 
approach. They established several project teams that regularly communicated and coordinated ef-
forts. The core team included: one entity serving as the developer, contractor, and owner; the design 
architect serving as the LEED expert; a fi rm representing daylighting, energy, mechanical, electrical, 
and plumbing engineers; a structural engineer; a security and blast consultant; and a construction 
LEED expert who prepares the fi nal LEED documentation for the U.S. Green Building Council. The 
developer delegated each team member the responsibility of acting as a LEED design consultant, 
researching and developing sustainable design recommendations. The project team communicated 
technical information based on cost-benefi t analysis, and worked with various federal and local 
agencies to achieve their objectives.13

An Integrated Design Process
During the EPA headquarters project design phase which spanned fi ve years, the integrated design 
team evaluated the facility’s design, construction, and operation based on environmental impact, 
function, and cost. All decisions were considered with these criteria in mind. According to the EPA 
Project Manager, the result was a facility that “may not be [environmentally] perfect, but it is a long 
way from where it would have been and a lot closer to where all buildings should be.”14 

The other main component in whole building design is an integrated team process which relies on the 
knowledge and skills of all stakeholders, across the design and development life cycle, to understand, 
evaluate, and apply the interrelationships and interdependencies of all building systems. If followed, a 
high-performance building should be the result.15

How do team members get to the end goal? They start with the end in mind by educating 
stakeholders and setting goals. Education is particularly important when team members have less 
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experience working on sustainable design projects. Setting goals leads to decision criteria that are 
called upon throughout the process. Along the way different opportunities and challenges will be 
presented, but the integrated team will be well-prepared to evaluate the cost and schedule impacts to 
uphold their sustainability objectives. 

The design team for the JohnsonDiversey Global Headquarters in Racine, Wis. faced a tight schedule 
head-on using this collaborative process. The building was designed and constructed prior to LEED, so 
the team had to rely on its own research and guidelines. They cite as a key to success the integrated 
design team process.16 

From setting the team mission and goals, to understanding issues and communicating with 
stakeholders, the integrated design process addresses the many aspects of whole building design. 
These include:

Sustainability
Accessibility
Aesthetics
Cost-effectiveness
Function and operation
Historic preservation
Productivity 
Security and safety17

A couple of tools used to assist with an integrated design approach are the design charrette (the 
visioning session mentioned previously), and building information modeling software. A design charrette 
is a brainstorming session that takes place at the beginning of the project as way to share ideas and 
information. During a charrette, stakeholders and experts address issues large and small. These 
workshops have been used extensively for integrating sustainability and other whole building design 
considerations. Depending on complexity, sessions may require only one meeting, or a series of 
meetings to reach their objectives. 

Building information modeling software or BIM creates electronic models which make it easier to 
evaluate design alternatives, an important variable in considering sustainable design tradeoffs.18 

Steps to Success With Integrated Design
Steps to success with an integrated design process:

 1. Create a vision that includes sustainable principles, including integrated design and development.
 2. Defi ne a mission, clear goals, design criteria, and project priorities.
 3. Include green building within the project budget, planning for contingencies for additional research, if
       needed.
 4. Engage committed design team members that possess green building experience.
 5. Include commissioning in the project schedule to help ensure the building’s performance meets design
       and occupant needs.
 6. Maintain project oversight.19
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Conclusion
Forming an integrated design and development team at the outset of a sustainable initiative builds a 
foundation for success. Sustainable projects utilizing a “whole” building approach require a “whole” 
team. They call for expertise from various disciplines in order to realize the owner’s vision for an 
environmentally-friendly building.    

Sustainable design and development has caught on throughout the industry. It makes sense from a 
business perspective and affects bottom lines by lowering operational and occupant costs, improving 
productivity and employee retention. For additional cost management considerations, watch for the fi nal 
article in this series coming soon.

About the Authors
Todd A. Carpenter, CPA, is Partner-in-charge of the Construction and Real Estate Services Group at 
Baker Tilly Virchow Krause, LLP in Madison, Wisconsin.  He specializes in providing strategic planning 
services and tax consulting specifi c to developers, contractors, investors, and other entities within the 
real estate and construction industries.  

Anthony Ollmann is a Director in the Construction and Real Estate Group at Baker Tilly Virchow Krause, 
LLP.  He has experience in architectural/engineering, construction, real estate, utility and energy 
sectors with profi ciency in strategic planning, construction auditing, needs analysis, package system 
evaluation, telecommunications, and lean construction techniques.  

Footnotes
1. Building Design & Construction, “From a Construction Industry Viewpoint: Green Building is Good,”
    January 28, 2008. http://www.bdcnetwork.com/article/CA6526199.html?q=green+building+is+
    good (accessed April 16, 2008).

2. U.S. Department of Energy, “The Economic Benefi ts of Sustainable Design,” http://www1.eere
    energy.gov/femp/pdfs/buscase_section2.pdf (accessed January 25, 2008).

3. Sandra Mendler, William Odell, and Mary Ann Lazarus, The Guidebook to Sustainable Design (New
    Jersey:  John Wiley & Sons, Inc., 2006),16.

4. Mendler, Odell, Lazarus, The Guidebook to Sustainable Design, 16.

5. U.S. Department of Energy, “The Economic Benefi ts of Sustainable Design.  

6. Federal Facilities Council Technical Report No. 142, “Sustainable Federal Facilities,” (Washington,
    D.C.: National Academy Press, 2001), http://www.wbdg.org/ccb/SUSFFC/fedsus.pdf (accessed
    April 28, 2008).

7. Dictionary.com. The American Heritage® Dictionary of the English Language, Fourth Edition. 
    Houghton Miffl in Company, 2004. http://dictionary.reference.com/browse/integrated (accessed:
    May 11, 2008).

8. U.S. Department of Energy, “The Economic Benefi ts of Sustainable Design.”

9. U.S. Environmental Protection Agency, “Leading by Example,” EPA742-R-97-006, December 1997,
    p. 14.

bakertilly.com
An independent member of Baker Tilly Internationalpage 6

Construction Industry Published Article



10. Whole Building Design Guide, “Utilize Cost Management Throughout the Planning, Design, and
      Development Process,” WBDG Cost-Effective Committee, last updated: 05-05-2007 (accessed April
      16, 2008).

11.  Mendler, Odell, Lazarus, The Guidebook to Sustainable Design, 50-53

12.  Mendler, Odell, Lazarus, The Guidebook to Sustainable Design, 21

13. Whole Building Design Guide; http://www.wbdg.org/references/cs_epadenver.php, (accessed April
      16, 2008).

14.  U.S. Environmental Protection Agency, “Leading by Example,” EPA742-R-97-006, December 1997,
      p. 37-38).

15. Whole Building Design, “The Role of Buildings and the Case for Whole Building Design,” by Don
      Prowler, FAIA - Donald Prowler & Associates; revised and updated by Stephanie Vierra - Steven
      Winter Associates, Inc., last updated: 08-26-2007 (accessed April 16, 2008).

16. Mendler, Odell, Lazarus, The Guidebook to Sustainable Design, 260-261.

17. Whole Building Design, “The Role of Buildings and the Case for Whole Building Design,” by Don
      Prowler, FAIA.

18. “Planning and Conducting Integrated Design (ID) Charrettes,” Joel Ann Todd, Environmental 
      Consultant, and Gail Lindsey, FAIA, Principal, Design Harmony, last updated: 02-08-2006 (accessed
      April 16, 2008).

19. Green Building Basics; http://www.ciwmb.ca.gov/GreenBuilding/Basics.htm#Steps, (accessed
      4/16).

bakertilly.com
An independent member of Baker Tilly Internationalpage 7

Construction Industry Published Article

 Pursuant to the rules of professional conduct set forth in Circular 230, as promulgated by the United States Department of Treasury, nothing contained in this 
communication was intended or written to be used by any taxpayer for the purpose of avoiding penalties that may be imposed on the taxpayer by the Internal 
Revenue Service, and it cannot be used by any taxpayer for such purpose. No one, without our express prior written permission, may use or refer to any tax 
advice in this communication in promoting, marketing, or recommending a partnership or other entity, investment plan or arrangement to any other party. 
Baker Tilly refers to Baker Tilly Virchow Krause, LLP an independently owned and managed member of Baker Tilly International. The information provided here is of a general nature and is not intended to address the specifi c 
circumstances of any individual or entity. In specifi c circumstances, the services of a professional should be sought.                        © 2009 Baker Tilly Virchow Krause, LLP




