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STATEMENT OF GENDER NEUTRALITY 
 
This guide is expressly intended to be gender neutral, and no sexism or gender preference or 
bias is intended or should be inferred based on anything written herein. Any reference to the 
masculine expressly includes the feminine, and any reference to the feminine expressly includes 
the masculine. 
 
DISCLAIMER NOTICE 
 
These materials are provided as general information and helpful guidelines to assist in the 
practice of the design professions with a focus on Green or Sustainable Design. They are 
expressly not intended to be legal advice nor individual project or situation specific advice. 
Because of the various federal, state and local legal issues relating to practice of the design 
professions in general and professional liability, we recommend that you consult an attorney on 
all issues relating to professional liability. Markel expressly disclaims any and all liability of any 
kind resulting directly or indirectly from the use or application of any of the information herein. 
 
COPYRIGHT NOTICE 
 
Reproduction in whole or part is strictly and expressly prohibited without the prior written 
permission of Markel. 
 
AUTHOR and CONTRIBUTORS 
 
John Wersyn is AVP - Senior Product Specialist and currently acts as Risk Management 
Resources Coordinator at Markel. John has assembled and administers Markel ’s Risk 
Management Resources website available to policyholders. John holds a JD 1976 from DePaul 
University and a BS 1971 in engineering from the University of Illinois. He has authored articles 
and book chapters and has presented at seminars on risk management topics. John draws from 
design and legal experience and 27 years of professional liability claims handling at Markel. 
 
Markel  Contributors 
 
Thank you to the following who provided comments and encouragement: Douglas 
G. Clark, CPCU, a Senior Product Line Specialist for Markel ’s Architects and 
Engineers line of business; Shawn Danhouser, a Regional Underwriting Manager at 
Markel. 
 
RECOMMENDED BEST PRACTICES FOR USE OF THIS GREEN DESIGN GUIDE 
 
Markel has developed this Green Design Guide as part of its Green Design Center website in 
furtherance of our “win win” approach to establishing and fostering long term relationships with 
Professional Liability policyholders. To get the maximum benefit from this Markel  Inc. Guide, it is 
recommended that a copy be provided to every member of your firm. In today’s complex world, 
professional firms face an ever expanding array of issues and challenges. Increased awareness of 
these issues and challenges will help to improve your firm’s overall results. 
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1.0 Introduction to this Guide 
 
Although there has been interest in responsible environmental design for decades, the rising 
awareness and concerns over global warming, energy independence, continued population 
growth and environmental degradation have been forces in making Green Design an increasingly 
central aspect of project design. Despite the lack of focus that federal legislation could provide, 
local governments, responsible business leaders, and a concerned professional design community 
has been advancing the general concept and the innovations that are being referred to as Green 
Design or Sustainable Design.  
 
Markel has been addressing the liability risk management needs of Architects and Engineers for 
decades. During that time much experience has been gained in underwriting design risk as well 
as addressing thousands of professional liability disputes, claims, and law suits. We believe that, 
in view of the design and construction industries’ current focus on Green Design, our decades of 
experience in dealing with problems and issues that arise in the practice of the design 
professions can be reviewed and the Green Design relevant aspects of that experience can be 
shared with policyholders. This Guide intends to review many broad aspects of professional 
design firm management in the context of the current focus and emphasis on Green Design. 
 
In the sections dealing with project planning and design, experienced designers may find some of 
the points made in this Guide to be rudimentary. Our intent is to provide a checklist type 
approach covering many considerations some of which may be obvious and some of which may 
spark new ideas or approaches. We have provided references to many sources where additional 
and more detailed information is available on the variety of topics introduced in this Guide. We 
hope this content will be helpful for incorporating Green Design considerations into the broader 
aspects of design that every project – whether considered Green Design or not – needs to 
incorporate. 
 
2.0 Introduction to Green Design 
 

2.1 What is Green Design? 
 

2.1.1 Definitions 
 
The concept of Green Design is evolving and the expectations and standards for 
designating a project as a Green Design project are rising. Some of the progress in the 
evolution of the definition has been made in the migration of criteria from a focus on 
avoiding environmental degradation to increasing focus on reducing the use of energy to 
finding ways to incorporate renewable resources and planning for dismantling of the 
project after its useful life is over. Another term for design that incorporates leading edge 
technology in the pursuit of minimizing project impacts on the environment and the 
consumption of energy is “sustainable design.” 
 
Although much of the Green Design attention is given to Green Building design, the 
principles of Green Design are applicable to any kind of project. Also Green Design 
principles can be applied to construction materials and processes as well as many 
products. There is an effort under way to stimulate new products and boost “cradle to 
cradle” certification.1 Our focus, however, will be on the planning, design and 
construction of the kinds of projects that architect and engineer consultants typically 
provide consulting services for. 
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2.1.2 LEED Certification 
 
LEED, which stands for Leadership in Energy and Environment Design, has been 
described as “the world’s biggest green-building brand name.”2 It was developed and is 
promoted by the United States Green Building Council (USGBC). Buildings are eligible for 
certification under a number of rating systems including New Construction, Existing 
Buildings, Commercial Interiors, Core & Shell, Schools, Retail, Healthcare, Homes, and 
Neighborhood Development. These rating systems continue to evolve and additional 
rating systems are under consideration. 
 
To obtain a LEED certification a building project must undergo a rating process 
administered by pre qualified evaluators. Although the rating systems vary depending on 
the type of project involved, an example of the building performance categories might 
include: siting, water use, energy, materials, indoor air quality, and innovation in design. 

 
LEED certification is evolving and the latest information about it can be found at the U.S. 
Green Building Council website (usgbc.org). In addition to information about the 
certification process, the website contains other resources helpful to anyone interested in 
Green Design. 
 
2.1.3 LEED Accredited Professionals 
 
LEED project ratings are performed by LEED accredited professionals who take an exam 
to receive their accreditation. Information about LEED accreditation process is available 
at the Green Building Certification Institute website. Essentially the Institute advises that 
there are three exam tracks leading to LEED Accredited Professional designation. They 
focus on New construction, Existing Buildings, and Commercial Interiors. The program is 
intended to help professionals establish credibility as to expertise in the principles of 
greenbuilding design, construction and operation. Detailed information about 
accreditation is available at the Green Building Certification Institute website (gbci.org). 

 
2.1.4 High Performance Buildings 
 
LEED certification is one standard for evaluating a building’s energy performance. It is a 
formalized process that is presented as adding value to projects. The adding value 
aspects of LEED certification are discussed in greater detail below. It is possible to design 
high performance buildings that either fall short of LEED certification levels or surpass 
them. The costs and benefits of seeking LEED certification are discussed below in the 
project planning section. 
 
Another Green Building assessment tool is Green Globes.3 This is a system developed by 
the Building Owners and Managers Association International (BOMA), National 
Association of Home Builders (NAHB), and the Collaborative for High Performance 
Schools. In addition to these kinds of assessment and certification tools, a new standard, 
called Sustainability in Building Codes, ASHRAE/USGBC/IESNA Standard 189.1P is in 
development and expected to be released by year end. 

 
2.1.5 Sustainable Design 
 
In some respects the terms Green Design and Sustainable Design can be used 
interchangeably. Sustainable Design does seem to address design concerns from a 
somewhat broader perspective in that the discussion is less focused on avoiding 
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environmental degradation and reducing use of energy and more focused on reducing 
the use of non renewable resources, minimizing environmental impact, and relating 
people with the natural environment. Also it is more often used in a broader context 
encompassing many kinds of projects.  The discussion in this Guide is intended to apply 
to both architects and other kinds of project designers whose work product needs to take 
into account the same kind of resource, environmental, and people considerations as the 
work product of Architects designing buildings. 
 

2.2 Green is Here to Stay 
 

In some respects this idea of Green Design is sweeping across the design and construction 
world like a new fad. However, there is no question that population growth with its demands 
and impacts on resources is mandating a reexamination of how resources are used. 
Increasing attention is being paid to the long term implications of actions today on human 
life in the future. Green Design is one of those changes in the direction of human activity that 
is here to stay. Unless there is some kind of precipitous decline in the population of the 
earth, sustainable design and use of renewable energy resources and reuse of natural 
resources will become essential aspects of design. It is in the design community’s interest to 
adjust to this new reality. 
 
The magnitude of the Sustainability movement is evident from the many and varying kinds of 
Green Design projects that are making news. Entire cities are being designed to maintain 
zero-carbon production from the start by using a mix of new technologies. They are 
described as “…more than template for green development.”6 They are described as 
knowledge banks for sustainability. This is clearly the beginning of a trend that will be a 
major part of all design for a long time. 

 
2.3 Leaders and Laggards 

 
As with any great change, there are leaders, followers, and laggards. Often the leaders take 
risks and can sometimes profit from their leadership. Those most aware of the current 
change in direction toward Green or Sustainable Design and willing to participate in the 
leading edge of this growing movement toward redefining long standing standards of design 
to conform to current needs stand to profit. Those who resist the trend will become laggards 
and eventually will be marginalized out of relevance. This Guide is intended to help the 
leaders to embrace and profit from the Green Design trend by taking into account many 
years of experience with a variety of problems and issues that the design community has 
encountered and applying that experience to this increasingly important arena of Green 
Design. 

 
3.0 Green Design – Sector Specific Points of View 
 

3.1 Project Types Warrant Differing Emphasis 
 
Experienced design professionals know that although the technology and techniques used in 
designing and building various kinds of projects may be similar, the emphasis placed on the 
many design considerations can differ from industry to industry. Considerations that apply to 
residential design, for example, may not be the same or at least may not be given the same 
importance as they would for retail or institutional projects. Certainly each project must be 
adapted to its site and needs to meet certain project performance expectations all generally 
within a budget. However, the architectural appeal of residences need not be the same as for 
“big box” stores. The basic efficiency of “big box” stores need not be the same for office 
buildings or schools where people spend a lot of time. And operational demands and 
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efficiencies of industrial facilities are likely to dominate other design considerations. Similarly, 
the Green Design or Sustainable Design features of the different types of projects will get 
different levels of emphasis. 
 
3.2 Residential Design 
 
Residential design is very much driven by the consumer market. Successful developers of 
residential projects become skillful in identifying and providing features that will sell. At the 
same time, since it is a competitive market, they need to find ways to meet the market 
demand in the most cost efficient way. Many of the design issues that arise on residential 
projects are the result of seeking low cost methods of delivering homes. For example, many 
a subdivision has been built on problematic but low cost land. Foundation problems can arise 
out of the cost saving approach of not performing a separate soil test and foundation design 
for each of the hundreds or thousands of homes in a subdivision. Wind and water 
penetration problems can be the result of using less expensive materials or construction 
methods. 

 
Applying these observations to the challenges of Green Design suggests the difficulties that 
need to be overcome. Of course some custom or higher priced residential projects will be 
built for a market that is ready and willing to pay the extra cost of leading Green Design 
innovations and techniques. These are often demanding customers who can be difficult to 
please and more likely to pursue litigation if disappointed. 
 
Residential design for the mass market suggests a need to seek low cost Green Design 
innovations. Often such innovations are in the materials used. Perhaps the innovation might 
be use of recycled materials. One technique that has been talked about for decades and 
sometimes implemented is the increased use of prefabricated housing. If the Green Design 
benefits of this approach are promoted, perhaps the negative public perception of 
prefabricated housing can be improved. However, news stories about the release of toxic 
gases in manufactured housing8 points out a concern that will need to be addressed before 
this can become a viable option. 

 
Futurists predict that highly energy efficient homes of the future will incorporate the 
following kinds of features: 
• Layout contemplating solar influences – like windows designed to capture heat and 

insulate from cold. 
• Sensors and computer controls to optimize performance of heating, cooling, and lighting 

systems. 
• Green roofs – likely using genetically altered grass eliminating the need to mow. 
• Genetically designed lawns that eliminate need to mow. 
• Highly efficient lighting perhaps using light emitting diodes likely powered by solar 

energy. 
• Computer controlled appliances that optimize the use and cost of variable rate power. 
• Other “smart” features will allow more control of the indoor environment for energy 

conservation, safety, and convenience purposes. 
• Advanced personal communication systems that both facilitate and make more efficient a 

variety of daily activities. 
 

A variety of innovations, many of them Green motivated, are expected in the residential 
construction arena over the coming years. 
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3.3 Commercial 
 

Commercial project design and construction responds to its own set of design criteria 
priorities. Although largely influenced by initial cost considerations, it seems likely that project 
developers will be increasingly receptive to operational and life cycle cost arguments for 
employing Green Design methods. Efficient energy use is increasingly important – especially 
as costs of lighting, heating and air conditioning continue to increase. 

 
For the commercial client with a long term view, the ability to adapt buildings to new uses or 
to cost effectively dismantle them can also be a selling point. This may especially be evident 
to those who notice the large numbers of commercial buildings that stand empty and must 
be a financial drain for years after their original owners have gone out of business. 
Adaptability of commercial buildings may also become increasingly important as major shifts 
in how people work and shop evolve in response to Sustainability pressures. 
 
Expected adaptation to sustainability pressures can be expected to influence commercial 
design. For example, it seems that use of commercial buildings may diminish as a result of 
improved communications and increased transportation costs allowing a more complete work 
experience from remote locations. Continuing improvements in the shopping from home 
process may lead to making malls and many stores obsolete or at least less used. 
 
How do these trends affect Green Design? In the shorter term it seems that the attention will 
be on making commercial buildings more efficient and self sustaining. But in the longer term, 
many of them may become obsolete and may need to be convertible to residential use. Also, 
sustainability pressures may lead to getting away from commercial use buildings being 
distant or separated from residential areas. Green thinking may well call for advanced design 
trending toward increased mixed use development. 
 
3.4 Institutional 
 
Schools, libraries and medical facilities have many characteristics similar to commercial 
projects. For example, the internal uses are similar to offices suggesting the importance of 
user comfort. However, the decision makers tend to have somewhat different priorities. It is 
useful to spend some time with such project owner representatives to get a clear sense of 
what those priorities are and how their needs can be met while keeping those priorities in 
mind. For example, project appearance and other factors reflecting community pride in its 
institutions may override the harder economic decision criteria that often drive commercial 
buildings. The Green Design aspects of community institution construction projects need to 
be presented from a different point of view. Perhaps the innovative use of solar panels and 
optimized use of natural lighting to save energy consumption will someday be written up in a 
journal for educators or librarians. Perhaps the intended image of community institutions 
being permanent would suggest that use of building materials that can later be recycled is 
not as important as for commercial buildings. 
 
3.5 Government Buildings 
 
Most government buildings are basically office buildings. Yet the ability to identify 
government buildings as distinguished from commercial office buildings suggests a different 
kind of construction project decision making process. And it can vary not only from location 
to location but also by historical periods of time. The massive stone buildings of the past 
have given way to stark, basic construction like the federal buildings in Chicago likely 
reflecting the personalities and priorities of the officials of each time period. Interestingly, the 
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degree to which Green Design is employed may be a function of the political party in power 
at the time that the planning and design of the building takes place. 
 
3.6 Utilities and Infrastructure 
 
This is an area of construction projects where the term Sustainable Design might be more 
applicable than Green Building. Roads, bridges, sewers, water pipes, street lighting, and 
communication facilities can also be designed in ways that are more or less consistent with 
the principles of Sustainable Design. 
 
The design of water distribution and sewer systems pipes incorporates a variety of design 
criteria. Application of Sustainable Design principles can alter the priorities used in setting 
those design criteria. For example, as energy costs – both monetary and environmental – 
increase, greater emphasis may be placed on limiting the distances that water must be 
pumped or the use of materials that reduce the coefficient of resistance or use of pipe 
materials that require less manufacturing energy. Consideration of life cycle costs rather than 
initial construction costs in making decisions on these kinds of projects can become more 
important. Although much attention is given to Green Building Design, Sustainable Design of 
infrastructure needs to be nurtured and encouraged. 
 
One example of sustainable infrastructure design is found in efforts to use recycled tires in 
pavement asphalt. Studies show that such pavements can be more durable and allow a 
longer pavement life. But they can also substantially add to the cost of construction and 
prevent recycling of the asphalt - a now common practice. The use of recycled materials for 
paving is the subject of ongoing research. 
 
Transportation infrastructure provides many opportunities for Green Design improvements. 
Some ideas likely to be implemented in the coming years include: 
 
• Increased use of public and shared transportation will reduce the need to keep increasing 

the capacity of roads. 
• Improvements in traffic control will allow more intensive and efficient use of roads and 

existing transportation infrastructure. 
• Vehicles will be powered by innovative energy sources reducing many undesirable 

impacts.  
• Continuing improvements in communications infrastructure will continue to reduce the 

need for travel – especially daily commuting of workers. 
 
Utilities and infrastructure will have a huge role to play in moving the country – world – 
toward a sustainable future. 

 
3.7 Industrial 
 
The industrial sector has suffered from the economic trend of manufacturing increasingly 
moving abroad. Often the economic factor cited as the cause of this trend has been the cost 
of labor. Sometimes the considerations focus more on environmental and safety regulations 
increasing the costs of production. One question going forward is whether an overlay of 
Sustainable Design considerations will increase costs and accelerate migration of industry to 
less environmentally and safety conscious countries or will it lead to greater efficiencies and 
draw some of that industry back. American ingenuity and technical innovation has – until 
fairly recently - been quite effective in keeping industrial production competitive in world 
markets. 
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The economics of many industries take into account both initial costs of building plants and 
operating costs. If the application of Sustainable Design principles both to the construction 
and operation of industrial plants and to the huge transportation demands of intercontinental 
trade can reduce the total costs of delivering many products to the US market, there is hope 
that some of the migration of industry abroad can be reversed. One question is whether 
Sustainable Design influenced technology will be sufficient to tip the balance and bring some 
of those industries home. This kind of economic analysis needs to be made on an industry by 
industry basis. Perhaps for labor intensive industries it will not be possible to tip the balance. 
This is a huge technological challenge that will have long terms implications for the country 
and industrial design professionals.  
 
The phenomenon of Mini Steel Mills outperforming both the large steel companies and 
foreign competition suggests that rethinking design and operating models for an industry can 
lead to surprising results. Starting from scratch and not being burdened by past thinking on 
how problems are solved are key elements of Green or Sustainable Design. Trends increasing 
the recycling of more consumer products are also likely to open up new opportunities for 
industrial innovators and innovative providers of Sustainable industrial plant design services. 
 
Another viewpoint on demand for Green Design services comes from predictions that Green 
investment will be needed to meet the demand for chemicals and, more specifically, to any 
industry working on ways to minimize waste, energy use, toxic byproducts and carbon 
emissions. Design consultants need not only to stay on top of what products these industries 
will be producing to meet the rising interest in Green living, but, also, to keep an eye on their 
expansion plans and needs for Green Design services. 

 
4.0 Preparing the Firm for Green Design Work 
 
With the foregoing introduction to Green Design and how it might affect the various 
construction sectors that Architects and Engineers work in, we can now look into 
strategies for a design consulting firm to pursue Green Design values and profit from 
them. The first step might be retooling an existing firm to become and be perceived as a 
provider of Green Design services. 
 

4.1 Create a Firm Green Culture 
 
One of the first steps for a design firm to take in moving toward becoming Green Design 
focused is, after deciding that this is desirable, to begin changing the firm culture. A firm 
culture is the total of personalities, processes, interactions, values, priorities, and more. It 
can take some time for a group of individuals working together to develop a discernable 
culture. Many organizations use Mission Statements to define the culture that they aspire to. 
Sometimes this is effective and sometimes it fails because of insufficient leadership from the 
top. To create a “culture” – in this case a Green culture – the firm’s leadership needs to both 
define processes, priorities, values and more and then to take actions demonstrating 
commitment to the stated intent. 

 
One step in this direction is to scheduling staff for Green Design training. When hiring new 
talent, an emphasis on finding designers who express interest in and desire to work on Green 
Design projects can help infuse a firm with the desired focus. Another area might include 
setting up firm brainstorming, design, and review processes that incorporate or emphasize 
the search for creative, innovative Green Design solutions to the many problems encountered 
throughout the project planning, design and construction stages. It can take vigilance and 
effort to change long established habitual decision making behavior. Over time this kind of 
focus and effort can lead to a Green Design firm culture. 
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4.2 Become Green Competent 
 
Another aspect of developing the design firm’s culture is acquisition of competence. In 
addition to assimilating knowledge through focus on news stories and reading on the topic, a 
structured training program leading to earning certificates or degrees helps build not only 
knowledge but also credentials. Less formal sources of knowledge are professional 
organization events where Green Design topics are discussed and experiences shared. Since 
there may be concerns over competitive advantage, participation in interdisciplinary events 
can be helpful. The people met and the lessons learned can also lead to opportunities for 
becoming a part of a design team being formed for the desired kinds of projects. 

 
4.3 Incorporate “Green” As Part of Your Firm’s Identity 
 
While creating a Green Design culture is an internal matter, a design firm also needs to 
project a public identity to improve the odds of getting this kind of work. As many kinds of 
professionals know, a firm’s identity and reputation are formed over time. Experience and a 
strong track record are major components of this identity. However, experience and 
reputation are often gained slowly and everyone begins without either. One of the keys to 
developing a reputation is publishing in the area of practice where recognition is sought. 
Encourage members of the firm to focus on the Green Design aspects of their design 
specialties and to publish on those topics in professional journals. Also, seek out 
opportunities to speak to audiences on those topics. 
 
As these kinds of activities lead to assignments where practical experience is gained, it is 
important to publish, speak, and make known achievements on Green Design projects. This 
kind of reputation and experience building can gradually evolve into the firm having acquired 
a Green Design identity. 

 
4.4 Staying Within Experience and Capabilities 
 
The inability to recognize and stay within one’s boundaries of competence is something that 
can lead to trouble for any professional. Many professional liability E&O claims have been the 
result of a professional having strayed beyond the boundaries of their competence. 
Depending on the size and resources of the design firm, those boundaries can be narrow or 
broad. Gaining new experience is best as an incremental process. Taking on a project that is 
similar to a completed one but involving an incremental increase in the challenges is the ideal 
approach. When a tempting opportunity to take on a project that will take a practice into 
uncharted areas arises, it is wise to find project partners with the needed kinds of experience 
and to learn from them. 
 
4.5 Green Design Services 
 
On many kinds of projects there can be a need for a wide range of Green Design services. A 
larger, highly resourced design firm can take on a broad range of planning and design 
responsibilities which are then parceled out among specialists in the firm. Starting with 
services such as feasibility studies, site selection and evaluation studies, project planning and 
projecting costs, to final design, construction and commissioning related services, a larger 
project needs many specialized services. Sometimes, when a larger firm does not have all the 
needed specialized capabilities, sub consultants can – or should - be engaged.  
 
Viewing this from a small, specialized firm’s perspective, developing specialized skills and a 
reputation can be valuable for finding opportunities to contribute to larger more complex 
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projects. The scope of such Green Design services may, for example, be limited to design of 
highly efficient lighting or, perhaps, a self sustaining electrical supply system. 

 
Understanding capabilities, defining the specialized kinds of services to offer, and being 
aware of one’s boundaries of competence are key steps toward marketing – which is further 
discussed below. 

 
4.6 Green Design Related Opinions 
 
One of the specialized Green Design related services is project auditing or certification. Some 
aspects of LEED certification were discussed above. However, other kinds of reviews leading 
to the issuance of opinion letters are sometimes requested. These might range from requests 
for an independent review and evaluation of some proposed project component to a broader 
review to determine how interrelated systems might function or whether it is likely that 
desired efficiencies or performance can be delivered.  
 
Although these may seem like attractive assignments, they can be hazardous. If a client 
relies on a professional opinion and it turns out to be inaccurate, the liability consequences 
can be substantial. It is important to carefully explain the boundaries of the information relied 
on and include descriptions of potentially relevant information that was not available. 
Advising the client of the limitations of the opinion can help avoid the liability pitfalls of 
opinion letters. 
 
Another hazard is the risk that some verbal misrepresentation or miscommunication can 
cloud the expressed limitations of an opinion and lead to liability. The risk is that, despite 
written disclaimers, a representative of the consulting firm may give verbal reassurances that 
are inconsistent or inaccurate. Clarity and consistency of communication combined with 
proper and consistent representation of the limitations are important aspects of this kind of 
service. 

 
Yet another hazard is providing a rushed evaluation and opinion. Sometimes a project owner 
or contractor or other design professional may want to assure themselves or someone else 
that some Green Design feature will function as intended. To get that reassurance they may 
seek on opinion from another design professional or specialist. This is a reasonable approach 
when there is uncertainty as to a design decision. However, when the requested opinion is 
needed on very short notice to, for example, avoid costly project delays, alarm bells are 
appropriate. The risks associated with being rushed to issue an opinion before an adequate 
investigation or evaluation can be undertaken are great and should be avoided. 

 
5.0 Marketing Green Design 
 
Above we discussed preparing the firm and creating a Green Design firm identity. These steps 
went up to the threshold of marketing Green Design services. We can now cross that threshold 
and delve into marketing Green Design services. 
 
Marketing can be viewed as having two parts sometimes referred to as Inbound Marketing and 
Outbound Marketing. First, consider some principles and general observations. Then we will 
narrow the focus to Green Design services. 
 
Inbound Marketing focuses on 
 
• Finding or identifying groups of potential clients or a target market; 
• Defining the specific needs that the target market may have; 
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• Learning how target groups purchased similar services in the past; 
• Learning how the target groups of potential clients make purchase price decisions; 
• Learning about the competition 

o who they are 
o what are their advantages 
o what are their disadvantages 

• Using this information to determine how to “package” the services; 
• Using this information to devise the best “approach” to use with the target market. 
 
Outbound Marketing focuses on 
 
• Getting the “word” out about capabilities, availability; 
• Cultivating a positive organization image – like press releases about community service; 
• Developing a reputation for client satisfaction; and 
• Having processes in place for “closing” service agreements. 
 
 

5.1 The Green Design Marketing Plan 
 
Starting from a “big picture” point of view, we can observe that Green Design service market 
interest is clearly picking up momentum. This is evidenced by the large volume of Green 
Design related information that is being disseminated and published. Where does what you 
have to offer fit in? To address this question a marketing plan needs to be developed. 

 
Looking at creating a Green Design marketing plan more from a chronological perspective 
than the analytical view discussed above, the development steps would consist of: 
 
• Perform a self assessment to determine what the firm has to offer the Green Design 

market;  
• Decide whether to market capabilities already existing or whether enhancement of those 

capabilities is needed before entering the market; 
• After an inventory of capabilities is available, begin a program of making those known.  

This can include publishing articles, press releases, brochures, and personal 
presentations at seminars, meetings, and other public forums. 

• Meanwhile, recognizing that a more proactive approach is more likely to yield results, 
identify where the opportunities are for the kinds of services that you want to offer; 

• Learn about the specifics of those opportunity areas (see the general market research list 
above); 

• Become active in the circles where those target market operate. If the interest is in 
schools, attend school board meetings and educational events. If the interest is 
residential, attend municipal Planning Commission hearings. If the interest is industrial, 
become active is the appropriate organizations. 

• After defining the target market, anticipate some scenarios when a specific opportunity 
may arise and prepare for them. 

o What will the prospective client be interested in? 
o Are the answers readily available? 
o Is there a service agreement form that is ready to be filled with the final 

information for presentation to the prospective client when the 
opportunity to close the agreement arises? 

• Have a clear “closing” strategy in mind. The goal is to have a signed service agreement 
in hand at the end of the process. 
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Successful marketing is the result of creating and following a clear and focused plan. Some of 
the broad elements of a marketing plan included identifying the specific services that the firm 
is competent in and seeks to provide, creating a Green Design identity, and identifying the 
market that the firm intends to serve. In the broad sense the intended market could be a 
certain industry like home building or power generation or municipal infrastructure 
construction. In a narrower sense the intended market could be the specific consumers of 
design services in the selected industry or industries. 
 
The marketing plan can evolve to include lists of categories of prospective clients or lists of 
individual prospective clients. Such lists can be further refined by learning and adding more 
information about prospective clients. This information should include characteristics 
indicative of likely interest in making that potential client’s next project a Green Design 
project. This kind of marketing plan and preparations make it possible to take the further 
steps of seeking out specific targeted project opportunities. 
 
Finding specific opportunities involves various approaches. One might be developing 
relationships with prospective clients even though they may not have immediate plans for a 
Green Design project. Another approach is to monitor and extrapolate current development 
patterns. Development patterns in suburban areas can provide indications of where, for 
example, the next food or “big box” store will be built. Targeting such projects, or one of the 
many kinds of projects that often follow in the footsteps of food or “big box” stores, helps 
focus marketing activities. Staying aware of road widening projects and other kinds of 
indicators of likely further development can be useful in focusing on opportunities. Essentially 
this can be characterized as reading the signs indicating where the next opportunities are 
likely to arise and then appropriately focusing marketing efforts. 
 
5.2 From Marketing to Securing a Green Design Assignment 
 
The kinds of marketing efforts discussed above provide good clues as to future construction 
activity and can identify prospective clients. One of the considerations along the process is to 
consider whether those prospective clients or the forecast projects will be inclined or 
disinclined to be Green Design projects. This will help determine whether to focus further 
marketing activity on the benefits of a Green Design project or whether to focus further 
marketing activity on the firm’s credentials for participating in what might already be 
destined to be a Green Design project. 
 
If the firm has already established a Green Design culture and credentials then the road is 
paved toward securing a Green Design assignment. It still takes effort but much of the 
preparation is in place. Some may say that getting the Green Design assignment is a matter 
of luck. Of course, luck is, as someone defined it, where preparation meets opportunity. 

 
Other activities that improve the prospects for securing Green Design assignments include 
attendance at and participation in public hearings for projects seeking local approvals. Often 
these are projects that are in the process of overcoming obstacles to realization. If they are 
meeting local resistance, enhancing such proposals by adding Green Design features may tip 
the balance in favor of approval. 
 
For more Green Design marketing ideas see an article titled “Strategy: Marketing Sustainable 
Design Services”. 
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5.3 Marketing Considerations for Projects Disinclined to Green Design 
 
The situation where the prospective client needs to be persuaded of both the benefits of 
Green Design and that your firm is the one to provide that service can be more challenging. 
A different kind of preparation may be appropriate. If the earlier phases of the marketing 
plan have been completed and the firm has decided on the kinds of projects being targeted, 
it is useful to become an expert on the pros and cons of Green Design for those kinds of 
projects. 
 
Knowing the characteristics of the target market helps to focus the specific kinds of pros 
and cons that will interest that kind of client. For example, will the “public good”, better 
environment, and “reduce global warming” aspects of Green Design be persuasive? Or is this 
the kind of prospective client who is all about dollars, efficiency, and cost benefit analysis? 
Some of the characteristics of categories of clients are discussed in the “Sector Specific Point 
of View” section above. However, care should be taken to avoid generalization and to 
understand the specific prospect being courted. This allows customizing what might 
otherwise be a generalized sector specific marketing approach. 
 
5.4 The Green Design Additional Cost Factor 
 
Regardless of the degree to which a prospective project owner may be inclined to build a 
leading edge Green Design project, the additional cost factor should not be overlooked. Even 
the most civic minded developer is a businessperson. Any activity pursued must make 
economic sense and be economically rewarding. Accordingly it is essential to be prepared to 
discuss the additional cost factor.  
 
Information on the additional costs of Green projects varies. Cost increases ranging from 
1% to “as much as 10 percent or more” have been reported. One study reported a cost 
increase range of 3% to 8%. Another source reported “…that it takes between 1 percent and 
8 percent of a building’s total cost to turn it green – a range that depends on how green you 
want it.” 
 
5.5 Discussing Additional Costs with Potential Client 
 
If the topic of additional cost of a Green Design project is not properly addressed at the 
marketing stage, it may not reach the planning stage. There are, generally, two categories of 
additional costs for a Green Design project. 

 
One category consists of the “Soft” costs including incremental costs of design, 
commissioning, documenting compliance with criteria, modeling, and certification costs. 
These costs can be in the range of 1% to 5% with smaller projects being at the higher end 
of the range. 
 
The second category of Greening cost includes additional site work and structures, 
infrastructure (transportation), HVAC systems, roofing, lighting, water use, recycling, and 
sourcing specified material. This may also include additionally skilled labor that may be 
needed to construct an innovative design. 
 
Recognizing that additional cost is likely to be a deterrent to proceeding with a Green Design 
project, at least an overview discussion of Green Design costs and benefits is appropriately 
addressed as part of the process of securing an assignment to work on a project. 
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5.6 Costs of LEED certification 
 
One specific Green Design related cost that is appropriate for discussion during the marketing 
stage is the desirability and cost of securing LEED certification. This cost can be on the order 
of 1% to 10% more than conventional building commissioning. Conventional building 
commissioning is a process, not always purchased by a building owner, of reviewing, 
verifying and documenting that all building systems are functioning to meet the owner’s 
requirements. As discussed above, LEED certification takes this process further to secure an 
independent third party certification that a building project meets certain Green Building 
standards. The additional layers of training, accreditation, and project review needed for a 
LEED certification contribute to the greater cost. 
 
LEED certification costs discussed during the marketing and obtaining the assignment stage 
might be addressed in general terms. Also attention can be given to the question of whether 
the proposed project is likely to benefit from LEED certification sufficiently to warrant the 
additional cost. 
 
At some point or level the discussions with a prospective client become project planning. It is 
important for the design professional to define and recognize the boundary between 
explaining the additional costs of a Green Design project in general and the compensable 
planning stage during which the preliminary cost estimate and the developer’s budget begin 
to be reconciled. 
 
5.7 Benefits of Green Design 
 
Although the additional costs of a Green Design project can vary widely depending on the 
specifics, many of the benefits are generally applicable and can be discussed with greater 
specificity during the early stages of securing the assignment and project planning. A number 
of benefits that have been noted by various writers on the topic are briefly outlined in the 
following paragraphs. For a more detailed presentation see “Making the Case for Green 
Building”. 
 

5.7.1 Increased Building Asset Value 
 
As energy costs continue to rise and the concerns about environmental degradation and 
global warming become more acute, it seems likely that Green Design buildings will 
increasingly have higher appraised values than non Green buildings. From a purely 
economic viewpoint the higher value of Green Design building may reflect lower 
operating costs, higher adaptability to other uses, and even higher scrap value when 
their useful life is completed. Indications are that market value of Green Design buildings 
is currently more noticeably improved on the commercial side and less so on the 
residential side. 

 
5.7.2 Increased Marketability 
 
As Green Design building increases and becomes more of a standard, the Green Design 
features will become a basis for differentiating between buildings on the market and will 
make them more marketable. Here are some reasons for this expectation: 
 
• It seems very likely that energy costs will continue to increase. Energy efficiency will 

become increasingly important as a marketability feature. 
• As awareness of global warming continues to increase, it seems likely that legislation, 

regulations, and codes will increase pressure to incorporate Green features in 
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construction. Depending on her fast and serious the global warming progresses, 
there may even be pressures to retrofit older facilities with Green features. 

• Legislators may also consider alternatives to mandating Green features by increasing 
taxes on less efficient facilities. 

• In the U.S. it is difficult to overlook the influence that stylishness and peer pressure 
play in making purchase decisions. Consider the recent commercial for an 
automobile. The daughter asks her Dad to drop her off a block from the school 
because the girl’s families all have hybrid cars. 

 
A more detailed discussion of this aspect of Green Design buildings is found in “Twelve 
Reasons Why the Green Home Market Is Ready to Surge.” 
 
5.7.3 Construction Lender Receptivity to Green Design 
 
Both from a “responsible corporate citizen” point of view and the economic point of view 
it seems likely that commercial lenders will be attuned to the advantages of Green 
Design buildings making it easier to secure both construction and post construction 
financing than for buildings of lesser quality. Although the conclusions on whether 
construction lender receptivity are not yet documented there is a discussion of this in a 
paper titled: “Lending Incentives for Green Development: Opportunities and Limitations”. 

 
5.7.4 Local Official Receptivity to Green Design 
 
Securing local Planning Commission and Zoning Board approvals can be challenging for 
developers. There are a number of facets to the impacts that proposing a Green Design 
project may have on a community. Some are positive and some are negative. 

 
There has been no official or broad federal mandate to build new projects to Green 
Design standards. State level efforts have been varied. To the extent that proposed 
Green features are consistent with a community’s experience and comfort level, it seems 
that Green Design features of a proposed project may be a positive influence on securing 
approvals from local authorities. 
 
It is unlikely that a project a community deems undesirable can be made desirable simply 
by incorporating Green Design features. The developer of a proposed shopping mall with 
Green Design features in a mainly residential area, for example, is unlikely to win the 
approval of local authorities. Similarly, a proposed residential development that 
incorporates a Green Design feature of using recycled water for the golf course that is 
part of the development may receive strong resistance from a community concerned with 
odors and other possible negative impacts. 

 
One of the Green Design features that can generate local controversy is the placement of 
solar panels on residences. This topic is discussed in a publication titled: “Bringing Solar 
Energy to the Planned Community, A Handbook on Rooftop Solar Systems and Private 
Land Use Restrictions.” 
 
In some areas, local officials encourage Green Design projects by providing incentives. 
The City of Portland OR, for example provides a local tax credit to help offset the cost of 
applying for the LEED rating and the associated extra design and commissioning costs. 
 
Another example of local government attitude and action on Green Design is reported in 
an article titled: “Santa Barbara Explores the Art of the Possible”. The focus of the 
initiatives discussed in saving energy. 
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The receptivity of local officials to Green Design projects, as a general principle, is 
difficult to gage. However, it would seem that there would be receptivity to Green Design 
features that increase the value of the development without adverse impacts on 
neighboring uses. Also, there would be opposition to Green Design features that either 
have the potential to adversely affect neighboring uses or require approval of variances 
from established zoning or building codes with uncertainties as to how those variances 
may affect the community. 
 
5.7.5 Tenant and Occupancy Advantages 
 
Buildings constructed for leasing purposes are likely to be more attractive to higher 
quality tenants and reduce tenant turnover. This can translate into economic advantage 
in that being able to attract and retain quality tenants is a key consideration in profitable 
real estate development. A recent report21 confirmed that “tenants are willing to pay top 
dollar to rent in those (Green) buildings.” 
 
5.7.6 Improved Public Image and Community Acceptance 
 
Companies that pursue Green initiatives are more likely to be viewed as 
responsible corporate citizens with concern for the best interests of the community – 
whether that community is viewed as the local town or the world. Green initiatives can 
range from constructing a new Green Design office building to pursuing broad based 
Green initiatives like becoming a “carbon neutral” company. The associated improvement 
in public image can be more substantive than what can be achieved through advertising 
programs and can translate into economic advantage. An example of enhancing public 
image in this was is reported in an article titled “WNS Takes First Step towards Becoming 
a Carbon-Neutral Company.” 

 
5.8 Life Cycle Cost 
 
Although the above noted advantages of Green Design buildings can translate into tangible 
economic benefits, they may be difficult to quantify. One technique for quantifying economic 
benefits is to look beyond the initial construction cost of a building and to evaluate the 
project from the broader view of life cycle cost. Purchasers of automobiles, for example, may 
be familiar with this approach to evaluating which car to purchase. Smart consumers have 
been able to conclude that purchasing a higher initial cost automobile with lower life cycle 
costs is better than purchasing an initially less expensive model. The key is to factor in not 
only the initial cost, but the expected costs of insurance, fuel, maintenance, repairs and 
resale value. Observers of the automobile market probably note that the lower life cycle cost 
models have outsold the lower initial cost models over the long run. Some of the lowest 
initial cost models did not survive. Remember the Yugo? On the other hand, models with low 
life cycle costs have sold well. 
 
Building Life Cycle economics cost analysis may be more difficult because there are more 
variables that need to be taken into account. And the variable nature of the building projects 
makes it difficult to project many of the variables ranging from expected energy use to 
ultimate salvage value at the end of a building’s useful life. This topic is discussed in greater 
detail in an article titled: Life Cycle cost Analysis (LCCA). The following sections provide brief 
introductions to some life cycle cost specifics for buildings. 
 
5.9 Life Cycle Savings 
 
Building life cycle operational costs come in a number of forms. Consider the following. 
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5.9.1 Energy Efficiency 
 
Some estimates indicate that Green Buildings use 30% less energy than conventionally 
designed buildings. There are also reports of leading edge buildings are being designed 
to use virtually no external energy. With the costs of energy increasing, projecting 
energy use costs over the life of a project can be substantial depending on the 
assumptions made about future energy costs. Comparing the present value of project life 
energy savings to the extra initial cost of Green Design features that save energy may be 
persuasive. 
 
The quest to reduce building energy use may soon be reaching new levels. The 
Northeast Sustainable Energy Association has announced its “Zero Energy Building 
Award.”  Energy efficiency in Green Building design is discussed at the USEPA Energy 
Star website. 
 
5.9.2 Efficient Water Usage 
 
Both from the economic view of having to pay for water and from the “responsible 
corporate citizen” view of conserving natural resources, Green Design features that 
improve the efficient use of water are increasingly valuable. The importance of this 
Green Design objective grows with recent news reports of diminishing community water 
supply. Traditionally communities have treated water as an unlimited and almost free 
resource. Because of this it is difficult to translate conservation of water into economic 
value and extrapolate it over the life of the building. Calculating the economic benefits of 
efficient water use is likely to underestimate the long term benefits – especially where 
water may become unavailable altogether. If realistic assumptions can be made about 
the future cost of water over the life cycle of a building, it may be possible to calculate 
the present value of the savings and compare those to the cost of adding Green Design 
water conserving features. Water considerations in Green Design are discussed in 
“Protect and Conserve Water”. 
 
5.9.3 Maintenance Considerations 
 
One way to determine when a building has left the end of its useful life is comparing 
projected maintenance costs against the costs of replacement. A new building design can 
place a greater or lesser emphasis on minimizing future maintenance needs. Generally 
there is a tradeoff between initial cost and projected maintenance costs over the life of a 
building. 
 
In considering whether to pursue a Green Design approach, it is useful to compare the 
initial construction cost against projected life cycle maintenance costs in some detail. 
High maintenance requirements can include energy, use of potentially polluting 
chemicals, disposal and replacement costs for various components (roofing, mechanical 
equipment, windows and doors, seals, and many more). A thorough Green Design 
sensitive analysis may well lead to the conclusion that the initial higher costs of a low 
maintenance building may be both environmentally responsible and economically the 
right decision. 

 
Maintenance consideration aspects of Green Design are discussed in an article titled: 
“Optimize Operational and Maintenance Practices.” 
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5.9.4 End of Useful Life Costs and Salvage Value 
 
Recycling of consumer goods has evolved in recent decades. Automobiles are being 
designed with the “End of Useful Life” in mind. And currently, as part of the Green 
Design approach, increasing consideration is being given to “End of Useful Life” and 
recycling in the design of buildings. A building design that facilitates dismantling and 
disposal would appear to have advantages over one that produces a large amount of 
difficult to dispose of waste. New construction is often viewed as producing something 
that will last forever. An owner, developer and even contractors are likely to find it 
difficult to envision and plan for the day when project will be obsolete and ready for 
demolition. As with many aspects of Green Design, these “end of useful life” 
considerations can be viewed from a “good citizen makes the responsible choice” point of 
view or from the hard economics point of view. The economics may be difficult to 
quantify. Nevertheless, these kinds of considerations have been studied. 
 

5.10 Working Conditions and Productivity 
 
Various aspects of Green Building Design can translate into improved working conditions and 
consequent higher productivity29 for occupants. This may be difficult or impossible to 
quantify. However, the point is worth examining.  
 
High tech Green Design HVAC systems with air quality and energy use monitoring features 
enable more effective control of indoor climate and temperature. One measurable  
consequence of a healthier indoor climate is a reduction in absenteeism. This can be due to a 
reduction of conditions sometimes described as “sick building syndrome” which may be 
present in many new buildings in varying degrees. Although acute illnesses have been traced 
to specific indoor air quality causes, it is possible that lesser degrees of malaise and reduced 
productivity may also exist in buildings where air quality if not given the attention that may 
be appropriate. 
 
In addition to these kinds of “building and contents caused” health and productivity concerns, 
a building designed with a high quality, leading edge HVAC system can be effective in 
reducing the transmittal of airborne communicable illnesses. 

 
Short of concern over health problems, actual health issues, is the concern that a 
comfortable indoor environment is provided for the workers that spend significant amounts of 
time there. HVAC design related E&O claims do arise out of problems with indoor climate 
control – especially in buildings with large atriums. A carefully designed and properly 
operating building climate control system can be a positive factor in recruiting a high quality 
workforce, increased productivity, and a lowering of the risk of employee health problems. 
 
Another Green Design building consideration is increased use of natural light instead of 
electrical lighting. The relationship of lighting to productivity has been the subject of many 
studies.  Of even greater interest from the Green Design perspective is whether natural 
lighting increases productivity over typical electricity lighting. Some studies do appear to 
support the argument that natural light leads to higher productivity. Regardless of whether 
workplace light is natural or not, the fact that lighting does influence physiology, mood and 
behavior in humans is documented. 
 
There seems to be little doubt that Green Design buildings provide occupants with a higher 
quality work environment through implementing the latest knowledge about controlling 
indoor climate and lighting. This leads to higher productivity as one more consideration in 
advocating the use of Green Design strategies for commercial buildings. 
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6.0 Client Relationship Management 
 
As we examine the many facets of marketing and providing Green Design consulting services, it 
is important to not overlook the importance of Client Relationship Management. For any 
professional a well managed client relationship yields many benefits ranging from a more 
enjoyable work situation to smooth, efficient, and dispute reduced progress toward the 
conclusion of the project or other service to improving the odds of avoiding malpractice claims 
and lawsuits. Following are brief observations about some of the elements of client relationship 
management. 
 

6.1 Green Design Goals 
 
Getting on the same page with the client as to the project goals is a threshold essential for 
success. Generally, a project starts with a definition of the kind of project to be built. Then 
the definition can be elaborated to include various desirable performance criteria.  
 
Using a proposed residential building project as an example, one of the early steps should be 
setting the project goals that might include a more specific definition of the concept. If it is to 
be a condominium project, is the intent to build a luxury condominium project or a low cost 
project? Is the market for the condos to be young families or elderly couples? Will there be 
external constraints like site boundaries, parking requirements, utility connection problems? 
At this stage of defining project parameters, it is also useful to take up the question of 
whether the project is to be a Green Design project and, if yes, what level of Green Design is 
envisioned. 
 
These are project planning considerations, of course, but are mentioned here in the context 
of building a positive client relationship from the start. By asking the right questions to guide 
the client, the client is likely to gain confidence in the design professional’s experience and 
competence. This can be a building block for a positive relationship with the client. Also, by 
addressing these early questions about a proposed project, opportunities are created for 
introducing Green Design concepts. 
 
Although the above example focuses on a residential project, there are similar introductory 
questions to ask for other kinds of projects. For retail projects site related and zoning 
questions might be threshold followed by questions about the number of square feet or retail 
or office space being contemplated. 

 
These early discussions of a project provide opportunities to build a relationship with the 
client and introduce questions about Green Design intent. The level of public discussion 
about global warming and sustainability provides a starting point for raising Green Design 
questions. It also shows the client that the design professional is up to date on the latest 
design thinking. At this point it will become evident whether the client is truly interested and 
will become a “partner” in pursuing a Green Design or whether the client will be resistant and 
will have to be “sold” on every Green Design feature to be considered. Also this early 
dialogue provides from indication over whether the client will be receptive and willing to take 
on any of the additional risk that may be a part of pursuing leading edge Green Design 
technologies. Or will the resistance of the client to Green Design suggest that if anything 
does not work as expected a professional liability claim should be expected? 
 
Basically, it is use during this early client relationship building stage to sound out the client as 
to the level of interest and commitment to a Green Design approach. Is the client’s interest 
superficial or is there a zealous interest in building a leading edge project? Does the client 
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have the financial resources to pursue this kind of a project and to take on some of the 
additional risk of moving into uncharted design territory? 
 
Traditional design sought to produce cost effective, efficient construction projects. During the 
early planning stages of a Green Design project the owner/ developer and the key design 
professionals need to establish the design criteria. These can range from an intent to build a 
traditional cost benefit driven project to setting possibly lofty, leading edge project goals. The 
design professional needs to the spend time needed to become familiar with the client’s 
“personality” as it affects where on this spectrum of “traditional to leading edge” design 
criteria the project under consideration will fall. 
 
For an additional discussion of professional design practice relationships see “AIGA 
Standards of Professional Practice.” 
 
6.2 Green Design Documentation 
 
Experience with business meetings tells us that at such meetings much is said. Often it can 
be challenging to discern what was said as side comments and observations and speculation 
and to distinguish that from what was said with the intent to actually pursue and implement. 
As the early stages of discussions with the project owner developer many misunderstandings 
and miscommunications are possible. To reduce the risk of such misunderstandings it is 
important to set out the design professional’s understanding of what was discussed and what 
was decided in writing and deliver the meeting notes to the client for verification. Written 
meeting notes tend to make more concrete the many wispy lines of discussion during the 
early stages of planning when optimism and exuberance tend to inflate the vision of the 
project and the client’s expectations. Making and providing such notes to a client may help to 
reinforce the professional relationship at a key point in time. 
 
6.3 Green Design Contract Negotiation 
 
A major step in firming up an evolving relationship with a client is proposing and negotiating 
the contract for services. It is best to use the experience tested form agreements that are 
published by the professional societies. And, in the interest of building a solid relationship 
with the client, it is advisable that a meeting be scheduled to go over the many provisions of 
a professional design service contract. 
 
For a Green Design project there are some key provisions to emphasize during such a review. 
To the extent that the design service contract sets out Green Design criteria, the project 
owner developer needs to be advised of those criteria that will depart from traditional design 
and require innovative design. Such departures from the traditional approach generally 
involve additional risk of disappointing performance and the service contract is a good place 
to define those risks and, as much as possible, protect the designer from them. 
 
One observation is that if negotiating the service contract becomes a contentious process it is 
likely a good indicator of the relationship during the subsequent stages of the project. The 
scenario to look for is an even handed and fair discussion of the risks and who is in the best 
position to take them on. One observation is that the project owner will benefit from Green 
Design “upgrades” for years to come and it is therefore appropriate for the owner to assume 
much of the risk of using new and innovative technology. After all, the traditional role of the 
design consultant is being an advisor to the project owner developer. 
 
It is a good idea to have the proposed design service contract reviewed by a lawyer 
experienced with the design and construction industry. There is often a fear that lawyers can 
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be “deal killers.” However, it is best to tap the lawyer’s experience to identify the kinds of 
provisions that led to problems and disputes in the past. 

 
Entering into a fair, well thought out service contract is an important step in building a strong 
professional relationship between the design consultant and the project owner developer. 

 
6.4 Managing Green Building Client Expectations 
 
Frustrated expectations are likely the source of most client disappointments, disputes, claims 
and lawsuits. In the rush, intensity and enthusiasm of the effort to market the firm’s services 
or the project, client expectations are raised. There sometimes is a difference between 
representations as to the desirable features and benefits of a Green Design project and what 
can actually be delivered. It is important to find a way to temper those expectations so that 
the design professional is not later held to an inflated standard of care. Sometimes this can 
be accomplished by getting the owner developer involved in addressing the problems and 
issues that come up during the design process. But throughout the project and starting at 
the early planning stage, honest discussions about the limitations of certain proposed 
features is useful not only in reducing the risk of liability but, also, for building a strong 
design professional owner developer relationship. 

 
6.5 Keys to a Successful Green Project 
 
Perhaps the definition of a successful Green Design project is one that is constructed within 
the budget and performs within design criteria and expectations. One key to construction 
within a budget is to take pains to make sure that the budget is realistic. Sometimes, in the 
process of encouraging the owner developer to proceed with a project, the designer’s cost 
projections may be optimistic. This is definitely short sighted and not a good way to build a 
good relationship with the client. To the extent that an estimate incorporates uncertainties, 
those uncertainties together with realistic estimates of the range of the uncertainty should be 
communicated to the client.  
 
When innovative design features are involved, there is likely to be a considerable range of 
uncertainty as to the final cost. A quality client will appreciate the honesty and would be 
more likely to respect the design professional thus enhancing the relationship. And a client 
who decides to retain the design professional who comes up with a least cost project may 
end up with what is paid for – a least cost result. 
 
The second element of a successful Green Design project is performance within the planned 
criteria. Performance does not come into view until completion and operation or use of the 
project. As with the need to make realistic cost projections, creating realistic performance 
expectations is important. Since it is very difficult to predict how an innovative design will 
perform, advising the client of a range of possible expected operating scenarios is a good 
idea. 
 
Some features of Green Design performance – like reduced energy consumption – can 
become apparent relatively soon after operation begins. Other features like the ability to 
recycle building materials after the useful life of a project is over, may not become apparent 
for decades. Problems with certain features of Green Design may manifest themselves 
relatively early. For example, an innovative building curtain wall design may soon reveal that 
it does not function as intended under the specific wind or moisture conditions of the project. 
This kind of indicator of a less than successful project can most often be avoided by testing 
building materials before deciding to use them. Even relying on manufacturer specifications 
and representations has, on occasion, proven problematic. 
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As with the practice of any profession, the general intent is to rely on proven procedures and 
processes where possible, and to be extra careful and conservative in predicting and testing 
the performance of innovative features. Involving the owner developer client when problems 
and uncertainties become apparent is important to creating and maintaining a strong positive 
relationship. 
 
6.6 Green Building Awards 
 
A successful, innovative, leading edge Green Design project may become eligible for 
recognition and awards. Such projects are the result of cooperative effort that goes “the 
extra mile.” Generally the expectation would be such projects incorporate innovations that 
rise above the standard and even set a new standard. Architectural awards are often given to 
unique appearance or being innovative in overcoming some difficult design or construction 
problem or obstacle. 
 
One would expect that self sustaining projects that do not need external power or water 
would be great candidates for awards. Buildings that use innovative building materials from 
renewable sources will generate a lot of interest and attention. Buildings with features that 
make their use adaptable to changing needs and those using recyclable building materials 
will be award worthy. And all of this combined with an exceptionally healthy internal 
environment will surely be noticed and singled out for recognition. 
 
These are high aspirations indeed. Yet, the owner developer and designer who find a way to 
work together to produce these kinds of results will be on the leading edge of where an 
increasing number of projects are headed in the coming decades. 
 

7.0 The Green Building Project Team 
 

7.1 Project Work Partners 
 
Any successful project is the result of a cooperative effort of many organizations and 
individuals. Assembling a qualified team that can learn to work together with a minimum of 
miscommunication and friction is a necessary step toward minimizing disputes, claims and 
lawsuits. The design firm that operates within a smaller community is in a better position to 
get to know “the usual project participants” and their reputations. Avoiding those most often 
involved in disputes goes a long way toward avoiding costly E&O claims and E&O liability. 
Design firms that operate in a larger market may need to take more elaborate steps to 
gather, save and rely on objective information about the design and construction entities 
likely to be encountered on construction projects. Gathering and having available information 
on project owners and developers can yield benefits similar to those of avoiding contractor 
and builder entities that are contentious, litigious or otherwise hard to work with. 
 
The Green Design project participant would find it especially useful to include specific Green 
project experience and reputation in the information gathered and used in forming project 
teams. The key characteristics of interest might include the ability and adaptability of sub 
consultants, co consultants, contractors, and subcontractors to innovative designs and 
construction methods. Putting together a project team whose members have positive prior 
experience on Green projects is likely to reduce the risk of disputes, claims and lawsuits. 
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7.2 Optimal Green Project Management 
 
A professionally rigorous approach to finding the optimal path to any objective would follow a 
number of steps. These might include a process that recognizes a number of options, finds 
ways to measure or forecast the resources consumed by following each of the options, and 
guides toward the choice of the option that gets the best result while consuming the least 
resources. In an ideal world this would be possible. However, limitations on availability of 
information and an imperfect ability to forecast the performance of variable systems, people 
and organizations stand in the way of finding an objectively optimal approach to managing a 
project. Nevertheless, experienced planners, designers and construction people do know 
when and how project development processes work well and when and how these processes 
are likely to become inefficient or break down. A skillful project manager can develop a plan 
that incorporates this kind of knowledge to avoid problems. 
 
Project managers who rely on critical path scheduling techniques, for example, can identify 
those design and construction processes that are important to staying on schedule and 
commit additional resources to make certain that these “sticking points” are navigated with 
care. Since Green Design projects generally incorporate innovations and new approaches to 
traditional design and construction problems, the “critical path” may be more difficult to 
discern and navigate. Experience with the special kinds of problems that a Green Design 
project is most likely to encounter is likely to be useful in finding the optimal path. The next 
best alternative to personal Green Design project experience is a design professional or 
project manager who is a student of design and construction innovation. This kind of person 
is more likely to be successful than someone who resists making the effort needed to stay up 
to date on leading edge developments in the Green project arena. Examining credentials of 
the Green Design project team can pay dividends in terms of avoiding project problems and 
finding the optimal path from project concept to project completion. 
 
7.3 Project Delivery Models 
 
Project construction processes have evolved into a number of discernable project delivery 
models each with certain advantages and disadvantages for the various project participants. 
Much of difference between models has to do with allocation of responsibilities and various 
project risks. The major question in our Green Design context is whether any one of these 
models is clearly superior for these kinds of projects. Each has its pros and cons and the 
specific circumstances of a given project may suggest a preference for one or another. 
 

7.3.1 Classic Design – Bid – Build 
 
The basic model that architectural and consulting engineering firms have encouraged and 
supported by drafting standardized service contract forms, is the design-bid-build model. 
Under this model the owner or developer of a proposed project retains an architectural or 
consulting engineering firm to help the owner or developer set out the details of the 
project in a set of plans and specifications which are then used to solicit bids from any 
number of prospective contractors. The architect or consulting engineer operates 
essentially as a representative of the owner in many respects and assists the owner in 
getting the project built. This approach has been used often and has resulted in an 
extensive collection of law interpreting legal issues that arise out of the design-bid-build 
process. To the extent that there is precedent for resolving so many of the legal issues 
that can arise, the risk of certain kinds of disputes arising is reduced and if disputes do 
arises, they can be resolved more efficiently.  
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This project model is often used on public works projects where statutes mandate an 
open bidding process for awarding work. 

 
7.3.2 Design Build 
 
The economics of projects contributed to increasing emphasis on speed from concept to 
project completion. The design-build model has found increasing application because 
some of the processes of design-bid-build can be compressed. Also more of the risk of 
deficient performance can be passed off to the design build contractor. Under this model, 
the project owner can develop a performance specification with the help of a design 
consultant and deliver it to the design build contractor who then takes on the 
responsibility for the details of meeting that specification. This may be particularly 
effective when the design build contractor has experience in the kind of project being 
constructed and where the project variables are not so intensely site specific. 
 
Of course there are many design-build sub-models with varying degrees of owner 
participation and with varying definitions of responsibility for project details. The design-
build model can also be one that either puts the risk of completion within the budget or 
contract price on the design-build contractor or on the project owner. Sometimes the 
design-build contractor is a single entity. Sometimes it can be a project partnership 
between a design firm and a contractor. 
 
It seems doubtful that either design-bid-build or the design-build model is clearly 
superior for Green Design projects. However, it does seem that where a project will 
incorporate innovations with associated risks as to cost, build-ability and later operation 
and maintenance, the interactive process that a project owner and a technical consultant 
engage in during project design may have some advantages as to meeting the project 
owner’s objectives with a greater degree of awareness and involvement. This does, 
however, depend to a large degree on the specifics of a given project. 
 
7.3.3 Turnkey Delivery 
 
Another project delivery model is known as Turnkey delivery. This derives its name from 
the fact that the purchaser of the project provides the developer with a performance 
specification and then may have very little to do with the project until it is completed and 
operational. Then the turnkey developer gives the keys to the project to the purchaser 
and gets paid. Under this model the turnkey developer takes on a great amount of risk – 
including risks associated with financing the construction. The compensation for taking 
on broad risk can be a high markup on the completed project. This kind of project 
delivery model probably works best for a highly experienced developer of a certain kind 
of project. It is possible to envision certain kinds of new technology Green Design 
projects falling into this category.  
 
For example, a school district may want to build an energy self sufficient school that 
generates its own power using windmills. Rather than take on the problems and risks of 
designing and building a windmill farm, the school can contract with an experienced 
windmill turnkey developer who delivers an operating windmill farm in exchange for a 
payment. 
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7.3.4 Multiple Prime Contractors and a Construction Manager 
 
When a project has several relatively independent components, it is possible for the 
project owner to retain a construction manager who then manages the process of finding 
and supervising multiple prime contractors to build the components. A section of highway 
with both paving and bridge components could be handled this way. Or an industrial 
plant that will incorporate several components best constructed by separate prime 
contractors each experienced in building certain of those components. 
 
Construction Managers can be of two general types. One assumes the risk of delivering 
the project within budget, schedule and specifications. The other essentially acts as a 
consultant to the project owner and does not assume the end product risks. Architect 
and Engineer consulting firms need to clearly understand the differences and the risks 
associated with the Construction Management services they agree to provide. 
Professional Liability insurance policies intend to cover errors and omissions in the 
providing of services to a client. Such policies do not cover the risks associated with 
delivering a completed project within budget, on time, and meeting specifications. 

 
Some examples of Green Design projects that might benefit from a Construction Manager 
project delivery model might include a project where, in addition to the construction of a 
building, a relatively independent water recirculation system or a power generation 
system is to be used. It is up to the owner’s representative construction manager to 
coordinate the activities of the independent prime contractors. 
 
7.3.5 Other Project Delivery Models 
 
Other kinds of project delivery models are possible with differing levels and boundaries of 
responsibility for designing and constructing a project. The advantages of familiar models 
include experience and precedent for dealing with problems that arise. Experience and 
precedent can be helpful in reducing delays and unexpected additional costs. Although 
the two major considerations in choosing a project delivery model are cost and speed to 
completion, when a project incorporates innovations, a less common and innovative 
project delivery model may prove beneficial. 
 
Green Design projects employing new and possibly unproven technology may best be 
built using a different kind of project delivery model. The progress of computerization is 
increasingly enabling the real time participation of all project team members in an 
ongoing decision making process. This is being called Integrated Project Delivery and 
contemplates a collaborative process that relies on Building Information Modeling. It is a 
project delivery model heavily dependent on all participants sharing and applying 
common values and goals. The track record of this approach, which, perhaps, may create 
accountability issues, is yet to be established. 
 
“Integrated Project Delivery Models”36 discusses some aspects of innovative project 
delivery models. 

 
8.0 Green Project Planning 
 

8.1 Initial Discussions of Project with Owner 
 
As the project owner makes the decision to proceed with a Green Design project and use a 
specific design consulting firm, the discussions transition from a Marketing effort to a Project 
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Planning effort. Having a checklist of Green Design planning considerations to discuss with 
the client helps build rapport and confidence in the design consultant. 
 
One of the major Green Project planning decisions is whether to conform to a published 
Green standard and seek certification or whether to pursue freestyle innovation. An 
examination of published standards can be a useful step in the planning process. Some of 
the published standards include: 
 
• LEED – Leadership in Energy and Environmental Design 
• Florida Green Building Coalition 
• The Toronto Green Development Standard, January 2007 
• Pacific Northwest Pollution Prevention Resource Center 

 
More Green Design standards and specifications have been published and can be found. The 
important point at the early planning discussions with the client is to discuss to agree on the 
Green Design goals and standards to be pursued. Without this discussion there is a risk of 
getting into a misunderstanding that can lead to further problems and disputes. 
 
8.2 Green Building Additional Cost Considerations at the Planning Stage 
 
The initial costs of designing and constructing a Green Project are expected to be higher than 
designing and building a traditional project. The need to discuss this with prospective clients 
interested in Green Design projects was introduced in the Marketing section above. At the 
Marketing level the “extra cost” discussion tends to be general with reviews of trends and 
expectations without the specifics of the project in mind.  
 
After a consulting design professional enters into an agreement to provide services, the 
planning phase allows getting down to the specifics of the project and the options for 
proceeding. During this phase the outline of the project takes shape and project system 
options can be explored and compared. For a Green Design project, these planning level 
options might include, for example, a comparison of solar panels to generate some of the 
power against a small scale electric generating system that captures “waste” heat for building 
needs. Each of the project systems is identified and the options for providing the needed 
performance of those systems in a Green Design manner can be identified and compared. 

 
Planning level cost considerations include studies and decisions on the degree to which the 
project should rely on traditional technologies or leading edge existing technologies or trying 
technologies that have not yet been tested. These choices influence project design and later 
construction costs. Conventional systems with established standards are less costly to design 
than new and innovative systems. Rethinking accepted practices is a key aspect of leading 
edge design and adds to the cost. Later, suppliers and contractors may need to rethink many 
of their standard practices also contributing to increased costs.  
 
Planning level cost considerations also take into account building commissioning and LEED 
certification costs. Traditional design projects generally relied on contractor testing to verify 
proper operation of systems. As systems increase in complexity and performance 
expectations, the costs of a more expensive building commissioning process may need to be 
included in cost projections. Recognizing that LEED certification can add value to buildings, 
project planning can include the choice to seek such certification with its attendant additional 
costs. 
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8.3 Economics of Green Projects – Project Planning Considerations 
 
The economics of Green Design projects at the planning stage likely starts with the view that 
a decision to pursue a Green Design project has been made. The questions left to address  
may involve selecting the aspects of the project where Green Design principles can be 
implemented. This early stage of planning includes identifying desirable Green Design 
features to incorporate. Then the feasibility of implementing such features needs to be 
explored. In addition to and in conjunction with studying feasibility, there is a need to 
estimate costs and determine whether all or some of the features can be implemented while 
staying within the project budget. 
 
Although the cost of implementing Green Design features is of interest and important in the 
context of the project budget, initial costs are only a part of the economic equation. The 
additional costs can be compared against the economic benefits resulting from those costs. 
Also, the whole analysis should look beyond the initial design and construction costs to 
include operating and maintenance costs. The idea of spending more at the outset to have 
smaller operating and maintenance costs is one familiar to most consumers. 
 
A full exploration of economic benefits looks even further and takes into account “end of 
useful life” considerations like adaptability to other uses and market or salvage value after 
the useful life of the project is completed. The economic evaluation of Green Design features 
to include in a project should include the “bigger picture” approach that takes the project Life 
Cycle into account. 
 
With the use of modern techniques employing computers and spreadsheets, such life cycle 
analysis can become quite sophisticated and examine considerations well beyond “higher 
initial cost to avoid higher maintenance cost” considerations. Green Design effects on energy 
use over the life of the project, on improved functionality, and market value are all 
considerations that can be factored into a detailed analysis and comparison. Many of these 
economic considerations can now be subjected to “what if” analysis providing ranges of 
possible outcomes depending on the future cost of energy and other operation and 
maintenance, interest and real estate market factors that are likely to vary within boundaries 
over the expected or planned life of the project. 
 
The goal of such economic analysis is to try to be objective by quantifying, as much as 
possible, the measurable costs and benefits. Techniques for cost benefit analysis of hard 
costs and easily measurable benefits can, however, lead to misleading conclusions. Such 
analyses may overlook the more difficult to measure or intangible costs and benefits.  
 
For example, traditional evaluation of the costs of waste disposal options often failed to take 
into account damage to what has been called the “Commons”. Historically the cumulative 
pollution aspects of waste disposal and incineration may have been overlooked. A seemingly 
cost effective method of waste disposal was actually not cost effective if the more difficult to 
quantify degradation of the “Commons” were included in the analysis. 
 
As this kind of analysis became more refined, a value could be placed on such less tangible 
measures as health and productivity benefits. Evaluation of the economics of Green Design 
projects needs to incorporate more than the hard costs of construction, maintenance, income 
and salvage value. 
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8.4 Cost Benefit Analysis 
 
Cost Benefit analysis provides a relatively objective method for making many project 
decisions. For some kinds of projects the analysis can be more rigorous than for others. One 
of the shortcomings of this approach is that to the extent some of the costs and benefits are 
not easily quantifiable, the results of this quasi objective analysis can be influenced by 
subjective preferences. A high value may be placed on less tangible benefits such as 
corporate image enhancement or aesthetic impact on the community.  
 
Often environmental degradation considerations were viewed as being of the unmeasurable 
aesthetic type. Researchers have increasingly refined the techniques and provided some 
guidance on placing economic values on the benefits of avoiding environmental degradation. 
Continued evolution in thinking about quantifying costs and benefits continues and can 
influence Green Design decision making. 
 
Awareness of environmental degradation costs and consequences continues to evolve well 
beyond avoidance of pollution and into concerns over conserving resources. Whereas 
decades ago the “buzzword” may have been “pollution”, current interests center on 
sustainability. Cost benefit analysis as a decision making tool needs to continue to reach new 
levels of sophistication to be usable in the sustainability and Green Design context. 
 
For a more specific focus on applying cost benefit analysis to Green Project decision 
making see “The Costs and Financial Benefits of Green Buildings.” 

 
8.5 Life Cycle Evaluation 
 
Life cycle project cost evaluation is a holistic approach to cost benefit analysis. This approach 
recognizes that the initial design and construction costs of a Green Project fail to adequately 
reflect the economics on which decisions and choices are made. Even including projected 
operation and maintenance costs in a cost benefit analysis fails to provide a complete basis 
for evaluation. 
 
Although this is an inappropriate place to present in detail the concept of Life Cycle economic 
analysis of a project, a brief introduction might be helpful for planning level discussions of 
Green Design with a client. This approach takes into account net costs of a project as viewed 
from a perspective that takes into account the natural resources needed to construct the 
project, the resources consumed operating the project during its useful life, the resources 
needed to dismantle the project after its useful life has ended, and the recyclable resources 
remaining after it is dismantled. It is a much broader view of the true cost of a building or 
project of any kind. It also tends to look beyond the question of who will incur these costs. It 
does recognize that “someone” will incur the costs even if that someone may be a generation 
or more removed. 
 
Traditionally many of these life cycle considerations were translated into money terms. The 
view of economics was narrowed to the cost of construction and the market value of a 
project after its useful life is completed. However, the enlightened view is that this approach 
failed to take into account certain drains of resources from the public domain that were not 
readily translated into cash value. Of course, the traditional approach is catching up with us 
as the costs of increasingly scarce natural resources and the hidden costs of environmental 
degradation are becoming more visible and measurable.  
 
A more detailed discussion of Life Cycle assessment can be found in a book titled: 
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Environmental Life Cycle Assessment of Goods and Services - An Input-Output Approach by 
Hendrickson, Lave, and Matthews. 

 
Understanding and being able to discuss and apply life cycle analysis to support Green 
Design based decision are important tools during project planning discussions with clients. 

 
8.6 Planning Considerations 
 
Following is a brief listing of a few specific Green Design Project Planning deliberations that 
need to be addressed with the project owner/ client: 
 
• What level of Green Design to pursue? A proposed Green Design project can fall 

somewhere along a continuum of adding a few Green Design features to a conventional 
project to completing a total state of the art, leading edge project incorporating futuristic 
features. 

 
• Is the Project Goal to Obtain LEED Certification? LEED Certification is one benchmark of 

the degree to which a given building project has incorporated the principles of Green 
Design. Some projects can be designed to incorporate Green Design features that fall 
short of LEED certification standards. Also, “critics say that the LEED standards fall short 
of what is possible in terms of saving energy.” Planning discussions with the project 
developer may include considerations of whether to focus on building a high performance 
project without seeking the “branding” advantages of securing LEED certification or 
whether the “branding” advantages of a LEED certification are to be pursued. Securing 
LEED certification could cost into the tens of thousands of dollars. 

 
• Other Green Design Certification or Recognition Benchmarks – LEED certification appears 

to be the leading approach to obtaining recognition for the extra efforts and expense of 
pursuing a Green Building design. It is possible that, regardless of LEED certification, a 
project owner may be able to obtain publicity for an innovative high performance project 
through the media. If project innovations are leading edge, business and professional 
journals find the reports of interest and publish them. This option is one that the 
designer can discuss with the project owner or developer during the project planning 
process. 

 
• Green Design Grants, Tax Incentives, or other Financial Benefits - Another Green Design 

planning topic to discuss with a project owner is whether to seek Grants, Tax Incentives 
or other Financial Benefits based on the Green Design. The criteria for qualifying for 
these kinds of financial benefits need to be explored in some detail before a commitment 
is made to pursue them. Also of interest is the feasibility of designing to those criteria 
and a cost benefit evaluation. Will the desired financial benefit pay for the additional cost 
or defray it? What are the chances that making the additional effort of meeting the 
criteria will, in fact, secure the financial benefit? 

 
• Seeking Green Building Awards - For some kinds of building developers and owners, the 

publicity value of earning a Green Building award may have high value. Recognition for 
acting as a responsible corporate citizen can also be its own reward. If the designer’s 
client places a high value on seeking a Green Building award, that too should be 
discussed during the planning stages of a project. Leading edge planning and design 
decisions often make great stories and documenting them throughout the process is 
likely to prove valuable when the building is being commissioned or certified. 
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9.0 Green Building Design Strategies 
 

9.1 Early Stages of Green Design 
 
Key elements of the design process have classically included many considerations. At the 
most basic level these considerations included performance standards, cost considerations, 
buildability, and materials selection. Over time these considerations have expanded to include 
statutory, regulatory and building code mandates. Designers now need to incorporate 
features mandated by zoning, ADA (Americans with Disabilities Act), and environmental 
regulations. The design process now has to navigate an increasingly complex array of 
mandates and constraints. 
 
The current Green Design initiative adds to the above mandates and constraints by 
increasing the emphasis on finding creative solutions to concerns over impacts of a changing 
environment on the project as well as the impacts that the project will have on the 
environment including carbon emissions, energy consumption and others. Interestingly the 
impacts being considered on Green Design projects go well beyond those provided for by 
environmental laws of the past.  
 
Since this additional layer of design considerations is relatively new, it is important for 
designers to avoid making Green Design features of a project mere add-on’s. Many of the 
desired Green Design features need to be planned for and integrated into the design at its 
earliest stages in order to be effective. For example, rather than just changing a roof design 
to include a skylight, it is much more effective to plan the building orientation taking into 
account the future use of a skylight to be the source of lighting. 
 
The Green Design needs to begin at the concept stage and then be carried through at the 
planning, budgeting and design phases in order to be efficiently implemented. Adding Green 
Design features at a later stage of the design can lead to unanticipated problems, revisions, 
and additional costs. 

 
9.2 Site Considerations 
 

9.2.1 Site Overview 
 
Project site considerations have traditionally been reduced to comparing the development 
and operational costs of several options. Cost based analysis, however, generally failed 
to include impacts that were not readily measurable in monetary terms. A Green Design 
approach to siting looks beyond pure cost considerations as a basis for making decisions 
and choosing options. 
 
9.2.2 One Siting Consideration: Recycle Old Building or Build New  
 
When the option is available the lesser impact choice is to recycle the use of an older 
building rather than constructing a new one. 
 
9.2.3 Site Selection 
 
Depending on the type of project being considered there are likely better and worse 
places to build it. The purpose of the project, whether it is to generate electricity or 
provide a place for distribution of products to markets, is, of course, a major 
consideration in determining where to build it. Some kinds of projects, like power 
generation or manufacturing, also need various resources ranging from labor to fuel to 
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power to transportation connections. Selecting a site for such a project also needs to 
take into account land use and other legal restrictions that may be applicable. A Green 
Design approach to this kind of decision making would look beyond the traditional legal 
and economic constraints and take a more holistic view. 
 
Although project site selection is often a project owner decision influenced by many 
considerations, Green Design considerations can become an additional concern. To the 
extent that there is some degree of flexibility in selecting a project site, Green Design 
considerations also factor into what is often an economics based decision. Topography 
and localized climate nuances can become vital aspects of a Green Design. Will the 
selected site require frequent pumping of water – either for water supply or drainage 
reasons? Will locating the building on the lee side of a mountain lead to increased air 
conditioning needs? These are just two examples of how site selection considerations can 
factor into a Green Design. The site selected needs to be supportive of and compatible 
with the orientation and configuration of the proposed building. 
 
9.2.4 Community  
 
Many of the siting considerations are focused on physical characteristics that either add 
to or detract from the ability to use the site as intended. However, Green or Sustainable 
Design also takes into account the surrounding community. Projects can be a community 
cornerstone or a first step toward deterioration and ultimate destruction of a community 
depending on how it fits in. Urban planners tend to favor filled in mixed use – at least 
residential and commercial - to help reduce traffic and to create a healthy constant level 
of urban activity. There are limits to this and injecting an inappropriate use into a 
community can destroy it. 
 
9.2.5 Site Evaluation 
 
Before starting the design for a desirable site, it is useful to perform an inventory of site 
features and resources. If the soils, vegetation, water resources, natural areas, solar 
access, and any other aspects that might influence the design are recognized and 
evaluated they may be helpful in making many design decisions. 
 
9.2.6 Site Development Options  
 
Project siting goes beyond selecting a site for building a project. It also can get into 
optimizing the use of the selected site. As with other distinctions between traditional and 
the Green Design approach to project decision making, optimizing the use of a project 
site is likely to add considerations. However, it is more likely that different emphasis is 
placed on the various considerations. To the extent that optimal use of energy becomes 
on overriding factor, the decision process is likely to lead to conclusions different from 
those that might result from a pure economic analysis. 
 
The Green Design objective is to minimize adverse impacts and to optimize taking 
advantage of site resources. Traditional design often looked to totally reshaping a site to 
meet the needs of the project. Green Design attempts to protect natural areas, ponds, 
and features and to design around them. This may be a more thoughtful and challenging 
process but minimizing the adverse impacts and “working with” rather than overpowering 
natural features is likely to have desirable long term benefits. 
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9.3 Energy Considerations 
 

9.3.1 Energy Use 
 
Building energy use and conservation can be viewed from a number of perspectives. A 
Green Design Strategy examines energy from these varied perspectives. 
 
• Design to avoid energy loss. This includes judicious use of insulation, high 

performance windows and doors and “tight” construction. 
• HVAC - Building mechanical systems can be substantial consumers of energy. The 

options for these systems can range from efficient to wasteful. The options for this 
aspect of building energy use need to be carefully examined and appropriate 
selections made. 

• Lighting - Lighting design can be another substantial source of building energy 
consumption. Reviewing lighting design from an energy use standpoint, examining 
options and making energy efficient choices is another important aspect of designing 
a Green Building. 

• Appliances - Buildings, whether residential of commercial, generally house various 
kinds of appliances. Selection of energy efficient appliances can also be a significant 
part of a Green Building design. 

• Work Related Equipment - Commercial and industrial buildings also house office and 
communications equipment and machinery used for various work related purposes. 
Often the choices of such equipment are made by occupiers and tenants and are 
unlikely to be part of a building design. 

 
9.3.2 Energy Sources 
 
In addition to the conservation side of the equation, Green Building design strategy can 
also incorporate design options that allow for flexibility as to the sources of the power 
used. Consider the following examples of available options. 
 
• Purchased Power - Traditionally this has been the default option. A building designer 

pretty much assumed that the building will be “plugged in” to a commercial source of 
electrical power and perhaps a natural gas supply. As technology evolves the number 
of available options increases.  

 
• Solar - The solar power option has, until recently, been limited to the possibility of 

placing solar panels on the roof of a building or somewhere on the site. The sizable 
panels, besides creating aesthetic problems, were likely to require design of 
supports. Also, the effectiveness of solar panels under various weather conditions 
was questionable. However, the technology of generating electricity from solar 
sources has been evolving and, it seems, there may be options for placing an 
electricity generating film over windows and using shingles that incorporate 
electricity generating capabilities. Such options can now be examined as part of a 
Green Design project. 

 
• Wind - Generally wind driven electricity generation requires giant turbines. It seems 

unlikely that this option can be easily incorporated into most building designs. 
However, under certain circumstance and in certain places it may be possible to 
consider this option. We have seen reports where rural schools added wind turbine 
generators to their construction plans. It may be that as technology evolves aesthetic 
wind turbines might become available as an option. One option being developed 
incorporates floating turbines that can be placed in out of the way areas of oceans. It 
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avoids aesthetic concerns but, also, is unlikely to be of interest to most commercial 
development projects. 

 
• Geothermal - This can be a surprising source of energy available in unexpected 

places. A recent report advised of a college dormitory being built at the University of 
Illinois in Champaign-Urbana with a heating system that will rely on geothermal 
energy. If geothermal energy can be tapped in central Illinois, it would seem that 
this might be a viable source of energy in other places without geysers and other 
geothermal features.  

 
• Other? - We do not know what other sources ingenuity will lead to. Chemical 

reactions, waste incineration, and more are possible. An open minded design 
approach can include a review of the natural resources available near the project site 
to determine if some creative source of energy is available. 

 
9.4 Water Management 

 
9.4.1 Overview 
 
As with many other aspects of project design, most of the water use concerns have 
traditionally been confined to determining whether there were limitations on the delivery 
of municipal water and whether the drainage and municipal wastewater disposal systems 
were adequate to support the project. It was often a matter of plugging into an existing 
system. However, a Green Design approach reexamines these traditional approaches. 
 
9.4.2 Water Use 
 
One Green Design concern is whether the project is designed to minimize water use. Use 
of low flow fixtures and reducing the need for landscaping use of water are two avenues 
for conserving water. 
 
9.4.3 Drainage 
 
Another aspect of Green Design water related concerns can be examining drainage 
issues. Points to focus on include avoiding the risk of flooding, finding ways to reduce the 
amount of construction and energy use (pumping?) needed for drainage, and 
determining whether there might be some beneficial way to use runoff before it leaves 
the site. Perhaps there might be a way to store the rainwater for use in supporting the 
landscaping, for example. 

 
A desirable approach is to use the natural landscape to absorb runoff and release the 
excess at rates no greater than those existing before development. 
 
9.4.4 Wastewater 
 
Traditionally, a building designer’s involvement with wastewater was largely focused on 
providing the needed piping to get it to the property line nearest to the sewer. After that 
the municipal wastewater treatment utility addressed the problems. The Green Design 
approach seeks to examine the possibility that the wastewater may have some value that 
can be taken advantage of before it is allowed to leave the site. The obvious possible use 
to consider is for landscape watering. This does have some potential in areas where the 
project is near landscaped open space. In congested urban areas it is unlikely that much 
can be done with wastewater. 
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9.5 Landscape Considerations 
 

9.5.1 Urban Projects 
 
Urban projects offer fewer opportunities for pursuing Green Design landscape strategies. 
Occasionally there are reports of urban building Green Roofs. For example, Chicago’s City 
Hall is reported as having a Green Roof. Although there may be some question as to 
whether a Green Roof makes a significant difference, there are observations that such 
roofs can absorb rainfall, reverse urban heat island effect, and even provide wildlife 
habitat. Other observations include improving building insulation, extending the life of 
roof membranes, and improving aesthetics. The Chicago City Hall roof is being used to 
study the concept. One observation was that the ambient air temperature above a green 
roof was clearly cooler than air temperature measured above an adjacent traditional 
black tar roof membrane.  
 
In less congested urban areas, Green Design intent can be included in zoning that 
incorporates landscaping requirements. 
 
9.5.2 Suburban and Rural Projects 
 
Project landscape design strategies have the potential for sizable Green Design benefits. 
Use of more trees and shrubs and less grass and lawn have multiple benefits by 
increasing consumption of CO2, producing O2, reducing the amount of energy used for 
mowing and maintenance, reducing the demand for water and fertilizer. Even where 
trees may not be a viable option, use of local ground covers may be preferable to trying 
to get grass to grow where it naturally would not survive. 

 
9.6 Waste Recovery & Reuse 
 
Building design can incorporate features that facilitate collection and sorting of waste thereby 
encouraging occupants to recycle. 
 
9.7 Components and Systems 
 
A construction project is the assembling of many components and systems to reach a desired 
or designed end product. Accordingly, when considering the “Green Design” aspects of a 
project, it is useful to look at the various components and systems. On a building project, for 
example, the components and systems can include: 
 
• Foundation 
• Framing 
• Roof 
• Curtain wall 
• Windows and doors 
• Electrical 
• Plumbing 
• HVAC 
• Internal walls and floors 
• Appliances 
• And other components 
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When pursuing a Green Design, each of these components can be examined to determine 
whether they pass Green Design expectations. The more “parts” that pass the Green tests, 
the more likely the entire project will be the best that it can be. 

 
9.8 System Interactions 
 
Green Design needs to take into account how the individual parts interact. One of the risks is 
that two high performing parts may interact in a less than optimal way to diminish overall 
effectiveness. 

 
One example of system interactions is the relationship between the roof and the HVAC 
system. Consider that Green Design of a roof system can follow one of at least three 
strategies. The first of these might be painting or coating the roof with a white paint to 
reflect the sun’s rays and reduce the heat load. The second might be to cover the roof with 
solar panels to absorb solar energy to produce electricity. The third might be to create a roof 
top garden to absorb solar energy, provide insulation, and help manage rainfall runoff 
(impacts on drainage system). Depending on the roof system selected the HVAC system and 
the drainage system design likely needs adjustment to optimize the efficiency of the 
interacting systems. 
 
9.9 Performance Criteria 
 

9.9.1 Building Envelope – Green Design Perspective 
 
Selection of building envelope systems and materials has always been a key 
consideration for architects. In addition to aesthetic aspects of the decision, the local 
weather and air quality could play a role in the decision. Then, of course, there were 
cost, buildability, and future maintenance needs to be considered. Green Design 
considerations can be the next layer of concerns to take into account when selecting and 
designing a building envelope system. 
 
Perhaps the greatest expected consequence of selecting a building envelope system – at 
least from a Green Design point of view – is the impact it will have on energy use.46 
Building heat loss and heat gain through the building envelope can greatly affect the 
energy consumption characteristics of a building. In addition to the energy loss or gain 
issues, selection of building envelope materials can influence the distance that they will 
need to be transported with the attendant transportation energy use. The general 
principle would be that using the local building envelope materials that best meet the 
other design criteria is preferred. 
 
9.9.2 Anticipating and Meeting User (Tenant) Needs  
 
Innovative Green Design buildings can also provide an improved day to day working 
environment that increases productivity. Perhaps the best example of the relationship 
between Green Design and human productivity might be the combination of benefits 
when use of natural light both saves energy and creates an improved environment for 
occupants. Other Green Design features might encourage building users and tenants to 
leave the building less often by anticipating the reasons that people leave a commercial 
building during the day and providing for the appropriate needs. Many of these kinds of 
design considerations have long been part of the building design process. However, the 
increased emphasis on Green Design increases the importance given to those aspects of 
the design that reduce energy use and pollution while improving the comfort and 
productivity of the building users. 
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9.10 Durability, Adaptability, and Reuse 
 
Long building life spreads impacts of construction over a long period of life. Long building life 
is provided for through durable design for the specific intended purpose but also providing 
for possible future changes in use. Some of the strategies for adaptable building design can 
include: 
 
• Site planning and building configuration that facilitates additions and alterations 
• Use standardized or repetitive building elements and details to facilitate later change, 

adaptations, and upgrades 
• Where appropriate, use raised floor systems with wiring in the space below so that this 

obstacle to reconfiguration is minimized 
• Use of modular space planning, partitions and furnishings also reduces obstacles to 

reconfiguration of space 
 
9.11 High Quality Indoor Environment 
 
A Green Design strategy needs to seek to avoid, at the least, indoor health hazards. From a 
more positive point of view, a Green Design seeks to create a high quality indoor 
environment that promotes performance and productivity of the occupants. Some of the 
design strategies in this regard include: 
 
• Seeking to maintain high air quality. See ASHRAE 62-1999 (American Society of Heating, 

Refrigerating and Air Conditioning Engineers). This is the standard defining Acceptable 
Indoor Air Quality  

 
• Where possible provide occupants with operational control of windows, lighting and 

HVAC systems. 
 

• Indoor environment goal is to enhance human comfort, well-being, performance, and 
productivity and reduce sick time. Implement the latest ASHRAE standards covering 
ventilation and thermal comfort. 

 
• In locations where moisture concerns are anticipated, use materials that discourage 

microbial growth and address moisture control concerns inside the building (HVAC 
design). 

 
• Use low or no VOC (Volatile Organic Compound) emitting materials including paints, 

coatings, adhesives, carpet, ceiling tiles, and furniture systems. 
 

• Follow material conditioning and sequencing procedures to allow wet products to dry 
before covering or restricting access to them. 

 
• Submit Material Safety Data Sheets (MSDS) for EH&S (Environmental Health and Safety) 

review. 
 

• Address radon, mold (air circulation and mold resistant detailing), and pesticide (insect 
resistant detailing) concerns. 

 
• Provide for appropriate lighting, acoustical and vibration conditions. 

 
• Consider Views, Viewspace and Connection to Natural Environment (atria, plazas, 

courtyards, plantings). 
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9.12 Incorporating Construction Considerations into Design Strategies 
 
A design professional can help a contractor pursue Green Design consistent construction 
processes by including these in the specifications. Of course, there is a delicate balance 
between encouraging Green construction processes while avoiding the undesirable position of 
dictating the contractors “means, methods and techniques.” Some of the following can 
possibly be included in Green Design specifications: 
 

9.12.1 AE Plans & Specs Impact Construction Activity 
 
One of the questions that consulting design professionals have always faced is how much 
detail the plans and specs need to show and how much influence plans and specs should 
have on the “methods and techniques” that a contractor is to use during construction. 
From a “risk management/ liability avoidance” point of view, too much detailed influence 
over the “means and methods” used increased the design professional’s risk of liability. It 
was deemed best for the design professional to give the contractor some leeway in how 
to get to the finished product. In addition to avoiding increased risk of liability, plans and 
specs that gave contractors greater flexibility often led to lower bids. 
 
Green Design objectives, to some degree, conflict with this traditional approach to the 
preparation of plans and specifications. A true commitment to Green Design projects 
recognizes that the construction process can have significant impacts on the Green 
intentions of the project. 

 
To the extent that appropriate environmental and energy conservation laws and 
regulations are in place, the Green designer can limit influence to requiring the contractor 
to perform in accordance with those laws and regulations. However, much of the leading 
edge Green technology is not yet the subject of legal requirements. 

 
Working with the project owner to select responsible Green contractors – even if theirs is 
not the lowest bid – is an effective way to encourage responsible Green construction 
activity. 
 
Finding ways to incent Green construction activity is another approach. One idea to 
consider is devising a bonus payment system that does not expose the designer to 
greater liability risk. Perhaps engineering professional associations can develop a Green 
construction Guide for contractors. This could provide informed and detailed guidance to 
contractors without the Guide being part of the contract specification. It would provide 
the contractor Green performance standards to voluntarily aspire to in order to receive 
an incentive payment. 
 
Such a Guide might include considerations in the following sections. 

 
9.12.2 Materials – Sources and Use 
 
There are a variety of considerations in choosing materials for a Green Design project. 
Keep in mind some of these: 
 
• Specify materials that are, as much as possible, locally available to reduce 

transportation costs. Also, local materials may be more likely to adapt well in the 
local environment. These kinds of decisions might be characterized as material 
choice issues. 
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• Pursue a design strategy that minimizes waste of construction materials. This 
includes design to use standard sizes and simplified building geometry. Designs can 
contemplate minimizing the volume of materials needed for the construction of the 
project. 

 
• Review and take into account the chemistry of construction materials and equipment. 

This can be helpful in avoiding undesirable impacts when chemicals are released. 
Substances that have been shown to be harmful when released into the environment 
need to be identified and avoided. One example: where pressure treated lumber 
might be used, consider an alternative. 

 
• Prefer use of durable materials. This will reduce the need to periodically replace them 

with materials that use natural resources and energy to be manufactured. Also, using 
durable materials reduces the amount of waste generated when less durable 
materials need to be disposed of. 

 
• Use materials that require low maintenance. Frequent maintenance uses resources. 

 
• Avoid materials that use high energy manufacturing processes and prefer materials 

that use low energy manufacturing processes. 
 

• Prefer building materials produced from recycled resources. Examples include glass 
and insulation. Another example is the use of recycled automobile tires which can be 
incorporated into pavement.  

 
• Consider use of building materials salvaged from demolition projects. Reuse of bricks 

or lumber that is still in good shape is a good example of possible reuse. 
 

• Be aware of the sources of natural building materials to make sure they are from 
responsibly managed sources. 

 
9.13 Design for Climate Change Forecasts 
 
One of the questions associated with the refreshed interest in Green Design is whether the 
current standard of practice calls for taking global warming and its predicted impacts into 
account when planning and designing projects. Scientists appear to be increasingly strident in 
predictions of climate change. The expectations seem to be that we will see increasingly 
harsh weather conditions and rising ocean levels. At what point does the design community 
accept some of these predictions and, for example, change design criteria that take 
frequency and severity of storms into account? Where it was the standard to design drainage 
structures for a 10 year recurrence interval storm, perhaps in view of changing climate and 
predictions of further change, the drainage structure design criteria need to be adjusted. And 
building codes need to be strengthened to provide for expected increases in frequency and 
severity of storms. After all, the concept of sustainable design should contemplate not only 
reducing the impacts of project activity on the environment but, also, providing for the 
forecast changes in the impacts of the environment on projects. 
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9.14 Green Design Strategies – Economic Considerations 
 

9.14.1 Low Cost or No Additional Cost Green Features 
 
Some examples of this design principle might include use of existing prevailing wind 
direction or terrain or trees to reduce the HVAC requirements of a building. Sometimes 
the building can be placed on the site and oriented with respect to the sun and prevailing 
wind direction to reduce the need for mechanical systems to perform functions that can 
be provided for naturally. Lighting needs are another area where this principle can be 
applied. 

 
9.14.2 Green Design Strategies – Building Marketability Considerations 
 
Often design features can later be a factor in determining whether the building will be 
more or less marketable. An example of this consideration might be designing flexibility 
of use into a building. If a building is designed to be use flexible it will be more 
marketable than one that might have to be demolished and replaced some time in the 
future. In addition to the marketability element, there are Green Design benefits in the 
sense that the building will be recyclable to new uses. 
 
9.14.3 Uniqueness of Appearance May Add Value 
 
During certain periods of the past few decades architectural design of commercial 
buildings has moved between the extremes of highly cost conscious “box” design to high 
cost “business cathedral” design. Admittedly the decisions on what kind of building to 
design were generally influenced by project owners with their own priorities. Without 
choosing a point on the “highly cost conscious” to “high cost” scale, it seems that Green 
Design would emphasize trying to have the building fit into it’s environment in the least 
intrusive way. This includes taking into account not only energy use, pollution, and noise 
but also visual impact. Admittedly this has always been a consideration for responsible 
architects and the communities that approve the aesthetics of proposed projects. 
However, interest in and impetus of Green Design can be a further influence on the 
appearance of buildings with further benefits of improved marketability when a building 
needs to be put to another use. 
 
9.14.4 Seek Operational Benefits 
 
Green Building features that also reduce operational costs can yield multiple benefits. 
Generally the focus is on building mechanical systems like HVAC. Operational costs 
include not only the cost of fuel or power but, also, expected maintenance schedules and 
complexity, ease of access for maintenance and required skill level of those performing 
the maintenance tasks. Often, after taking such project component characteristics into 
account the simplest solution may be the best. For example, perhaps windows combined 
with an ingenious gravity flow ventilation system may be possible to reduce the use of 
power as well as needing considerably less maintenance while providing a substantial 
part of the ventilation needs of a building. 
 

9.15 Reduce Project Impacts on the Environment 
 
Generally, larger projects have greater impacts on energy use as well as their surroundings. 
Seeking to build smaller projects is consistent with a green design strategy. This might 
translate into careful interior design for efficient use of space. 
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9.16 Transportation Aspect of Green Design 
 
Green Design seeks to reduce the need for extensive transportation. Urban planners argue 
for mixed residential and commercial use to create communities that can function with less 
need for transportation. Design that reduces dependence on the automobile is consistent 
with the principles of Green Design. 
 
9.17 Standardization of Recurring Green Building Elements 
 
Standardization of recurring aspects of design has been a long accepted principle. Many 
standardized practices have not changed much over long periods of time. However, as 
technology progresses and user expectations rise, many design features that might have 
been considered expensive, leading edge luxuries become standard. 

 
The current push toward Green Design will lead to another incremental advancement in the 
standardization of building features. What may have been considered a novel Green Design 
enhancement in the past may become a standardized feature of any modern responsible 
design. Perhaps an example of this kind of evolution are the high efficiency HVAC systems 
that were once viewed as an extra cost upgrade will now become an essential element of 
home design. Other such changes from innovation to standard practice might include the use 
of synthetic material studs, latest technology insulation, or low water usage plumbing 
fixtures. Architects serious about Green Design will need to transition into making such 
improvements standard practice using standardized design details. 
 
9.18 Building Codes – Local Ordinances 
 
Projects are typically designed and built within a framework of Local Ordinances and Building 
Codes. When a commitment is made to pursue a Green Design there is some risk that some 
of the desirable project features and design may conflict with ordinances and building codes. 
Local and code constraints have provisions for seeking variance approvals. These processes 
add to the cost of a project. Also, seeking variances may increase the risk of error, omission, 
and later allegations that the design departed from an established standard of care. Local 
ordinances and building codes have a dampening effect on efforts to depart from established 
or traditional approaches to solving design problems and pursuing a Green Design. One of 
the decisions to make during the early stages of a project is whether to conform or whether 
to seek variances. 

 
10.0 Green Projects – the Construction Phase 
 

10.1 Is Green Project Construction Different? 
 
Green Project construction is different in the sense that additional emphasis is placed on 
making the construction process eco-friendly. Although Green Design project specifications 
define the desired end product of the construction process, the specifications may be less 
specific in guidance on the construction process itself. Traditionally specifications did cover 
certain construction processes to the extent that these processes had an impact on the 
quality of the end product. With increasing interest on Green Design, it makes sense to 
include in project specifications provisions governing Green related issues. Some examples 
might include: 
 
• Construction process energy use – Construction contractor use of energy is, most likely, 

driven by economic considerations. The contractor’s goal is to deliver a project meeting 
specifications and regulatory requirements at the least cost. It would seem, therefore, 
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that influencing contractors toward being more energy efficient would be through 
economic means. However, the design professional has no influence on the costs of 
energy used for construction. Nor does the design professional have much influence on 
creating and enforcing energy use regulations. The avenue available but with limited 
capability is through including energy relevant provisions in the specifications for the 
project. The most obvious focal points for such efforts include the use of energy efficient 
equipment, reducing construction related transportation demands, choosing construction 
techniques that reduce foundation excavation dewatering and pumping demands, and 
improving the efficiency of project heating and lighting. 

 
• Construction material management – The construction of any project involves the 

delivery of large amounts of construction materials to the site. Managing the flow and 
storage of the materials can have impacts that are beyond economic in nature. 
Considerations include sources of material (shipping efficiencies), recycling potential, 
avoiding the purchase and delivery of excessive amounts of materials, use of materials 
made from recycling and rapidly renewable sources, use of wood based materials from 
sources certified to be in accordance with the Forest Stewardship Council. Also consider 
using materials that are subject to volatile organic compound (VOC) limits. 

 
• Construction waste management and recycling – A plan for managing construction waste 

needs to incorporate at least two major aspects. The first would be examining 
construction processes to identify where waste is being generated and to determine 
whether the processes can be adjusted to reduce the amount of waste being generated. 
The second aspect of managing construction waste is to create a plan that provides for 
responsible disposal including separation of recyclable waste from waste that cannot be 
recycled. Then provisions need to be made for disposing of the recyclable waste. As to 
waste deemed not recyclable, disposal options need to be examined and those deemed 
optimal need to be implemented. 

 
Since construction site waste management requires the cooperation of many entities 
active at the site, influencing activities toward an environmentally responsible direction is 
a multifaceted effort including education, laws and regulations, and specifications. A 
website search for “construction site waste management plan” yields some useful guides 
on this topic. 
 

• Environmental Impacts of Construction Activity – Although management of a construction 
site is a contractor’s responsibility, this can also be influenced through laws and 
regulations as well as Green Design project specifications. These can govern aspects of 
construction including limitations on site clearing and construction traffic, protection for 
adjacent vegetation, storm water management, and noise limitations. Also of interest is 
indoor air quality during construction. 

 
The current status of Green practices in the building industry is discussed in an Engineering 
News Record article titled: “Building industry slow to learn green practices, advocates say.” 

 
10.2 AE Construction Related Services 
 
AE services for any project can vary and are defined by the service agreement. They can 
range from feasibility and other kinds of “studies” to preparation of plans and specifications 
and follow through services during construction. Although design professional services can be 
provided as part of a construction contract, our focus is on services provided by architects 
and engineers acting under a professional consultant service agreement. Not included in our 
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focus are services provided as part of a construction contract under which there is an 
obligation to deliver a completed project. 
 
In this section of the Guide our focus is further narrowed to the kinds of services that AEs 
provide in connection with construction activities. Such services can vary and are typically 
specified in a professional services agreement either as part of a broader design service 
agreement or under an agreement to provide narrowly defined construction site services. 

 
Whether part of a broader package of project related services or as a narrow construction 
related service, the typical kinds of construction site activities can range from periodic 
observation of construction activity to determine whether the project construction is 
progressing in general conformance with the intent of the plans and specifications to much 
more detailed inspection to verify that the work meets the specifications for the project. 

 
In the interest of avoiding taking on responsibility for contractor activities – especially the 
safety aspects – the AE’s service contract specifically excludes AE involvement and 
responsibility for the means and methods that the contractor uses to deliver the specified 
project end product. Essentially, the Architect’s or Consulting Engineer’s construction related 
activities need to be carefully defined and distinguished from the contractor’s obligations and 
activities. Clearly defined boundaries are important for accountability and liability if the 
project does not successfully progress as intended. 

 
10.2.1 Observation v Inspection 

 
In addition to the design professional’s influence on construction phase activity through 
plans and specifications, typical consulting design professional construction related 
activities include on site services. AE service agreement forms can provide for periodic 
visits to the construction site to determine whether, in general, the project is progressing 
toward completion in accordance with the design intend. More focused kinds of on site 
services can include measuring and testing of contractor work product to determine 
compliance with specifications. 

 
10.2.2 Payments to Contractors – Lien Waivers 

 
Design professionals also can agree to provide certain project construction site 
administrative services. These can include various administrative activities as well as 
construction observation and inspection. The administrative activities can involve some 
aspects of scheduling and implementing the process of periodic payments to the 
contractor. Sometimes the project owner’s on site representative is responsible for 
verifying the completion of parts of the work qualifying for payments. Providing clear and 
accurate reports on progress are essential as they are likely to be relied on by the project 
financing apparatus for payments and partial releases of liens. 

 
10.3 AE Construction Related Services – Green Project Aspects  
 
Construction observation and inspection services can provide further opportunities to pursue 
Green Design objectives. Monitoring contractor activity to determine compliance with the 
specifications governing materials selection and delivery as well as implementation of waste 
disposal processes are included in this kind of design professional on site activity. 
 
Services associated with administration of a project, including scheduling and contractor 
payments, can also have a Green Project component. If the project specification is specific as 
to Green waste disposal, the consulting firm’s on site services could include verification that 



First Edition Copyright 2008 by Markel. All rights expressly reserved. 

 

these specifications are being followed. These might include timeliness of disposal, 
implementation of recycling, and use of responsible waste haulers. 
 
10.4 Contractor Qualification for Green Projects 
 
A search for “Green” contractors is likely to produce those who are inexperienced. 
Experience, especially for Green Projects, is important. Some contractors offer to throw in a 
few features, such as low water use toilets, and want to be viewed as being “Green”. 
However, they do not seem to be on board with the broader view of Green Construction. 
 
One way that contractors can show their commitment to building Green is by becoming 
Green Advantage® certified. More information on this is available at the Green Advantage® 
website.48 Other means for identifying Green committed contractors are available. California 
building professionals can participate in the “Build It Green: Green Building Contractor 
Certification” program described on the Build It Green website. Contractors that have LEED 
certified people on staff are likely to have an interest in and be aware of Green construction 
processes. Also, Engineering News Record publishes a list of top green contractors (2007). 

 
10.5 AE Liability Risk - Construction Related Services 
 
Although providing construction site AE services exposes the Architect or Consulting Engineer 
to a number of identifiable liability risks, our intent here is to focus on any possible Green 
Project related liability risks. Is a Green Project sufficiently different to warrant special liability 
risk avoidance attention and strategies? 
 
Generally Green Project liability risks are similar to those for any other kind of project. That 
is, the AE needs to stay vigilant not to assume responsibility for aspects of the work that is 
contractually assigned to project contractors. These can include safety aspects of the work 
and departures from the intended plans and specifications. 

 
However, certain kinds of construction site liability risks can be highlighted. Perhaps the most 
obvious of these are the risks associated with making field changes from the plans and 
specifications. When working to implement innovative designs unanticipated problems are 
likely to arise. In the interest of keeping the project on schedule and within budget there is 
likely a pressure for a contractor to seek quick field decisions and approvals of departures 
from strict adherence to the plans and specifications and the risk of failing to take into 
account all of the consequences of such changes is increased. 
 
Changes in construction details and substitutions of specified materials can prove damaging 
to the Green Design intent. Although delays for a detailed review of proposed design details 
and specified materials can add to the cost of a Green Design project, there is a need to get 
project designers and project owners and developers involved in these kinds of decisions. A 
good strategy for reducing the risk and consequences of these kinds of problems is to 
anticipate that they will arise during construction and to create, in advance, processes to 
address them quickly and efficiently. 
 
As Green Projects proliferate and experience with constructing them increases, lessons will 
be learned and construction related decision processes can be refined. 
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10.6 Green Construction Practices 
 
Although the construction site obligations and powers of architects and engineers are limited, 
it may be helpful to be aware of some desirable Green Construction practices. Some of these 
may be subject to project specification and some may be mandated by local ordinances and 
building codes. They may include: 
 
• Protect trees and topsoil during construction. 

 
• Avoid use of chemicals during construction. 

 
• Before construction begins provide for construction related oil and other liquid spill 

prevention and clean up. 
 

• Do not bury construction debris when backfilling foundation or grading.  Follow a pre- 
determined plan for waste prevention and handling. 

 
• Consider options for reducing diesel exhaust emissions and noise pollution. 

 
• Manage water on site including responsible dewatering and drainage runoff to prevent 

pollution leaving the site.  
 

Green friendly energy focused construction practices might include: 
 
• Are energy efficient lamps and lighting being used during construction? Does lighting 

distributed throughout the construction site take energy use efficiency into account? Is 
the lighting controlled by timers to optimize energy use? 

 
• Check for and take advantage of incentive programs such as possible utility provider 

billing credits for use of energy efficient equipment. 
 

• Are activities scheduled to minimize the need for heating or cooling during construction? 
Indiscriminate use of heaters before a building is fully enclosed can result in very high 
energy consumption. 

 
• Is energy efficient hoisting equipment being used? Is the equipment properly maintained 

so that it operates with optimal efficiency and generates minimal pollution? 
 

• Is delivery of materials and equipment to the site scheduled to avoid wasting time and 
fuel in traffic? 

 
• Do choices of the sources of materials and equipment take into account transportation 

and energy use considerations? 
 

Construction site waste management practices would contemplate: 
 
• Use materials suppliers who are responsible in their packaging. Excessive packaging can 

generate large amounts of waste during construction and should be avoided. 
 
• Designs that use standard sizes reduce the need to trim and dispose of excess material. 

 
• Sort construction waste to facilitate environmentally safe disposal and recycling. 
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Green conscious construction site housekeeping might include steps to encourage or require 
that the project management and administrative activities are performed in ways consistent 
with the desired responsible “Green Project” attitude and style. The interactions of the 
technical and supervisory personnel with workers, suppliers, and others on the site can 
create a positive, responsible and educational environment that can spill over into the 
surroundings and other activities of those involved. 

 
11.0 Post Construction Aspects of Green Projects 
 

11.1 Project Completion 
 
After an intense period of activity projects reach a winding down or completion stage. Some 
of the activities at this point include preparation of punch lists and efforts focused on 
completing unfinished segments of the project. Installed equipment gets tested and adjusted 
to perform within specifications. The process may include inspections by local authorities as 
part of the process of obtaining occupancy permits. Green Design features also need to be 
inspected and tested against specifications and expectations. Many sample final inspection 
forms can be found on the internet. A broader discussion is found in a summary that is titled 
“Final Stages”. 
 
11.2 The Punch List  
 
The typical construction arrangement is that as the project approaches completion, the 
construction contractor provides the owner a substantial completion notice. At that point the 
design firm proceeds with a pre final inspection during which a punch list of unfinished or 
unsatisfactory items is prepared. Final payment to the contractor is withheld until the punch 
list items are completed. 
 
One Green Design aspect of punch list activity can be verification of warranties for building 
systems such as the roof and mechanical systems. This can be key as enforceability of 
guarantees can be critical to obtaining, for example, the energy efficiency intended as part of 
the Green Design. 
 
Another Green Design related area of interest in addressing punch list items focuses on site 
development aspects. Since landscaping is typically one of the last areas of a project to be 
completed, there are often many landscape related items on the punch list. At the same 
time, the planting of shade trees and properly finishing of drainage structures may be key 
elements of a Green Design project. 
 
11.3 Testing Systems 
 
Testing of building systems after completion and before owner acceptance is intended to 
discover any gaps between design intent and actual performance. Such testing can be the 
“normal” subcontractor/ installer testing, adjusting and balancing (TAB). Or the testing can 
be part of a more rigorous building commissioning process. To earn a LEED certification, not 
only does the building need to be designed and constructed to Green Design standards, but 
it also needs to undergo a building commissioning process to verify that the building 
functions as intended. 

 
This rigorous quality assurance program should include point to point and functional 
performance testing to determine how well mechanical and electrical systems work together. 
This kind of testing goes beyond the normal design and construction process and are not 
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part of the standard operating and maintenance service contracts. More information about 
commissioning of buildings can be found at the Building Commissioning Association website. 
 
Testing is performed on the mechanical and electrical systems. For buildings these, more 
specifically, include plumbing and sewer, HAVC, steam systems, compressed air and gas 
systems, and fire protection systems. Other kinds of projects can involve testing of more 
complicated systems. One example of a testing related professional liability E&O claim 
involved a contact lens manufacturing facility that needed to meet exceptionally high HVAC 
performance criteria. Medical facilities can also have complex mechanical systems that 
require extensive testing before they are accepted. 
 
11.4 Correcting Operating Problems 
 
If testing of building systems discloses inefficiencies and imbalances, efforts to tune up the 
systems need to continue. Operation and performance testing can be done at two levels. 
 
The first level involves checking that individual components perform in accordance with 
manufacturer representations and specifications. Fans need to move so many cubic feet of 
air per minute and heaters need to deliver so many BTU’s per minute. The drainage system 
needs to be able to remove water from a 10 year (or other appropriate design criterion) 
storm without creating flooding conditions. The roof should not deteriorate under extreme - 
but within design parameters - heat and wind conditions. Energy saving lighting needs to 
meet appropriate standards for the intended building use. Conformance to some of these 
specifications can be tested. It may not be possible to “test” others and any performance 
deficiencies may not become apparent until they are in use for some time. Generally the 
expectation is that the manufacturer of each component will honor warranties to get such 
components operating in accordance with specifications. These are individual component 
performance measures. 

 
The second level takes a broader view of how the entire building or facility functions. The 
overriding question is whether overall energy use is actually reduced as intended. Since 
energy use is a function of the performance of many components and systems, it may be 
difficult to trace the source of disappointing performance. Does the roof reflect or absorb 
more solar energy than the designer anticipated? Does the configuration and design of the 
windows admit too much solar energy resulting in higher air conditioning loads? Does the 
HVAC system push enough air or adequately heat or cool the air? Examining such 
considerations to achieve the desired balance and performance can be challenging. There is 
a history of difficulties and E&O claims arising out of HVAC problems at buildings with 
atriums. Those difficulties were the result of a combination of factors interacting in ways that 
designers did not anticipate. 
 
Deficiencies in achieving Green Design objectives other than energy use and temperature 
control can also be the result of several underperforming systems. For example, internal air 
quality problems can be the result of both the selection of construction materials used and 
under performance of the HVAC system. It is possible that the specified paints or adhesives 
or carpeting do not sufficiently limit the release of Volatile Organic Compounds under the 
specific conditions encountered. Or the HVAC system underperforms or leaves pockets of 
space where the air is not being moved. Perhaps the landscaping is not thriving and a 
reclaimed watering system is involved. Were the wrong landscaping plants selected or does 
the reclaimed water contain contaminants that damage the plants? 
 
Where multiple systems are involved in sub par performance, the search for causes can 
become costly – especially when the individual components perform in accordance with their 
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individual specifications. Good project planning anticipates these kinds of problems and 
predetermines who will cover the costs of examining and testing system interactions. Unless 
the responsibility for delivering complete and coordinated processes relying on multiple 
features or pieces of equipment that need to work together is assigned to a specific 
contractor, the burden of coordinating and balancing systems that need to work together 
may fall on the consulting design professional. Although these kinds of problems can arise on 
any Green Building project, they may be of greater importance for more complex Green 
Design projects. 
 
11.5 Building Commissioning and Green Certification 
 
In addition to finalizing the project by addressing punch list items and obtaining local 
authority approvals and occupancy permits, the project owner may opt to pursue a 
formalized Building Commissioning process. Information can be found at the Building 
Commissioning Association website. The Energy Design Resources website also 
includes information on commissioning buildings. 
 
Building commissioning focuses on documenting that building systems function as intended. 
Green certification processes take the project review a step further to verify that the design 
and finished project meet certain Green standards. “Green Certification Programs”56 is on 
article explaining this in further detail. There is also more information at the Green Building 
Certification Institute website. 

 
12.0 Legal and Professional Liability Concerns on Green Design Projects 
 

12.1 General Risks & Exposures 
 
The design of any project needs to stay within certain legal requirements. Some of these 
requirements are spelled out in legislation and regulations and building or industry codes. 
Generally design requirements and constraints imposed by law are intended for the safety 
and protection of the public. Starting some time in the 1960’ or 1970’s the public interest in 
safety began to be supplemented by the public interest in reducing pollution. And, as public 
awareness of energy use and global warming increases, the public interest in the broader 
concerns of sustainable design is likely to lead to further mandates and constraints imposed 
by legislation and regulation. It is clear that a designer must take these legal and regulatory 
constraints into account when designing projects for clients. Failure to adhere to these 
requirements and constraints can lead to professional liability for the costs of making later 
adjustments to bring a project into compliance. 
 
Another set of legal obligations is created when the design professional enters into a service 
contract with a client. The service contract defines the specifics of what the design 
professional agrees to provide to the client. For consulting firms the client is usually a project 
owner or developer. Sometimes – perhaps increasingly - design services are provided under 
contract with a design build contractor. 
 
A third set of legal obligations can be created by the common law dealing with a duty of care 
owed to third parties – that is, people and entities that the design professional does not enter 
into a contract with but who can be adversely impacted by the actions of the design 
professional. These might fall into two general categories. One category includes those 
people and entities with whom the design professional has no contractual relationship but 
can reasonably be expected to rely on the design professional’s work product – that is, 
reports, plans and specifications. These would include contractors, suppliers, possibly 
financing entities, and others involved in the project. 
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The second category of such “third parties” might be entities and people who are not 
involved in the project but can somehow be adversely affected by the design professional’s 
performance of the service contract. These might be people who drive their cars or otherwise 
fall into excavations, people or entities whose property is adversely affected by runoff or 
subsidence or other kinds of construction related problems. Although many of these kinds of 
“accidents” arise out of project contractor activities and the contractors and their general 
liability insurers respond, it is not uncommon for the project design professional to be 
included as a defendant. Often the risk for the design professional is more of a risk of having 
to defend rather than a risk of being held responsible. Occasionally, because of legal reasons 
like “joint and several liability”, the design professional may turn out to be liable to such 
“third parties.” 

 
One other subcategory of “third party” (meaning those with whom the design professional 
does not have a direct relationship) claimants can be the ultimate users of a completed 
project. These are generally accident victims who can allege that because of some designed 
feature a dangerous condition was created and led to the accidental injury. Adhering to 
responsible design standards and having sufficient liability insurance may be the best 
avenues for addressing this kind of risk. 
 
The foregoing paragraphs provide a brief outline of possible sources of professional liability 
claims against design professionals. These potential sources of claims exist regardless of the 
kind of project – Green or otherwise. Liability risk management and loss avoidance measures 
can help reduce the risk of being presented with a variety of claims. In a litigious 
environment, however, reducing the probabilities of such claims is certainly no guarantee 
that they can be totally avoided. 
 
12.2 Professional Standard of Care 
 
Another key legal concept relating to professional liability is that a professional, including 
design professionals, are legally expected to perform their services in conformance to a 
professional standard of care. At least theoretically, if the procedures followed in performing 
the professional service met the professional standard of care, the law should not impose 
liability regardless of the result. This professional standard of care is established, during legal 
proceedings, through consideration of the testimony of experts on what steps a reasonable 
professional should have taken to provide a design – or work product – that met the 
professional standard of care. 
 
The process of establishing the professional standard of care and whether, in the case under 
consideration, that professional standard was met or breached, generally includes the 
presentation of experts by both the claimant and the defense. The claimant’s expert testifies 
that a reasonable professional would have performed the service in a different way and thus 
would have avoided the deficiency that gives rise to the E&O claim. The claimant’s expert 
generally sets the professional standard of care bar higher. 
 
The defendant’s expert testifies that the design professional’s services were within the 
professional standard of care. In other words the professional service provided is what 
any professional in the same situation would have done. The jury listens to both sides and 
decides which expert is more believable. The outcome of jury deliberations is difficult to 
predict. Although the law tries to set up a process for making the decision impacting on 
professional liability in a given case as fair and predictable as possible, in the end and as a 
practical matter there can be considerable uncertainty as to the ultimate outcome. 
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It can be useful for a design professional to understand this process and its shortcomings. At 
some point the design professional is likely to participate in a decision on how to dispose of a 
professional liability claim in a manner that is least costly and most advantageous. Despite 
the design professional defendant’s belief that the service was provided in conformance to 
the professional standard of care, an appreciation of the uncertainties of court decisions may 
persuade the design professional that a compromise settlement is preferable to letting a 
court or jury decide on liability and award damages. 
 
Given this framework, we can now focus in on the Green Design aspects of legal obligations 
and professional liability. 
 
12.3 Risk Associated with New Technologies 
 
One of the considerations in establishing a professional standard of care is the then current 
status of technology. Technology and, consequently the professional standard of care, are 
constantly changing. 
 
For example, efforts that in a pre computer and pre electronics era would have met a 
professional standard of care may now be deemed inadequate. It is essential for a design 
professional to stay current on the latest technological techniques being employed in the 
various kinds of projects that are currently in development. This is even more important in 
fast changing areas of design like pollution control technologies and, more recently, energy 
efficiency technologies. It is also important in areas related to applications of materials 
science. Green Design projects tend to be immersed in leading edge technologies and, 
therefore present increased risk for design professionals. 
 
What are some of these risks? They can be of two kinds. The first involves questions of 
whether the design process itself relied on the latest technology to help make design 
decisions. If a design process decision leads to an unsatisfactory result, the processes used 
to arrive at that decision may be scrutinized. If computer modeling was available and could 
have been used to make a more accurate design decision there may well be an allegation 
that the decision process used was below the standard of care. Building Information 
Technology (discussed below) is one example of how design decision making can be 
improved. 
 
The other kind of technology risk may involve the performance of the new technology 
features of a project. They can include non performance or deficient performance. Unless the 
project owner is advised of and expressly accepts risks associated with uncertainties in the 
performance of new technologies to be employed on a project, those risks may end up with 
the design professional. These risks can include additional operating costs, deficient 
production, and the need to replace project components with better performing alternatives. 
Also, project delays and associated construction financing costs may be claimed. Even where 
defenses to such claims are available, the costs of addressing such disputes can be 
substantial. 

 
12.4 BIM and Green Design 
 
Building Information Modeling (BIM) is one relatively new technology that is of great value  
when employed on Green Design Projects. Computerized modeling of projects before they 
are built facilitates exploring options to find those most desirable. One specific way to employ 
this technology is in modeling the performance of building energy systems. An article titled 
“BIM Meets LEED” presents an example of how BIM can be used in the design of Green 
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Projects. The use of BIM for Sustainable Design is also discussed in a white paper titled: 
“Building Information Modeling for Sustainable Design.” 
 
12.5 Public Interest and Transfer or Sharing of Risk 
 
When there is a public interest in promoting the use of new technologies governmental 
entities sometimes develop programs for sharing some of the risk associated with those 
technologies. One example was an USEPA program that encouraged the use of innovative 
technologies on pollution control projects. Legislation was enacted that provided for USEPA 
grants to reimburse at least some of the extra costs and losses incurred as a result of 
experimenting to find better ways to clean up the environment. 
 
It does appear that there are current grant programs that encourage experimentation with 
new technologies. As part of any leading edge Green Design project, it would be prudent for 
design professionals to explore the availability of such grant programs to reduce the risks 
associated with trying unproven technologies. 
 
A few such programs to explore include: 
 
• National Center for Environmental Research launched the Collaborative Science and 

Technology Network which is described as a grant based program to fund projects that 
explore the use of new technologies. 

 
• Technology for a Sustainable Environment Grant Program is funded jointly by the US EPA 

and the National Science Foundation. 
 

• EPA New England Pollution Prevention Grant Program is another US EPA funder program. 
 

• Some municipalities, like the City of Portland OR, are reported to have grant programs 
designed to defray the costs of obtaining Green Design local approvals and permits. 

 
• Combined Heat and Power Partnership encourages certain kinds of Green Technologies 

 
Numerous other programs encouraging new technology, assisting with costs, and reducing 
associated risks are available and well worth exploring. 

 
12.6 Risk Associated with New Construction Techniques 
 
Construction techniques evolve with changing technology. The increasing interest in Green 
Design and Construction is leading to new related technologies. See “CIOB Survey: 
Construction Supports Green Technology”. Green ideas include carbon neutral construction 
materials, renewable energy systems, energy efficient heating, solar powered equipment, 
and better waste management practices. New construction related technologies employed in 
the pursuit of improved Green techniques might include electronic measuring and surveying 
devices that allow construction to closer tolerances. Remote sensing and observation 
combined with computerized construction record keeping may enable monitoring contractor 
activities that in the past could not be monitored. 

 
The design professional may be in a position, through careful drafting of specifications, to 
influence the pollution and energy use of construction processes to standards above those 
defined in the mandates and constraints of existing legislation and regulations. However, 
exercising such influence through specifications can also increase the design professional’s 
risk of liability if the performance or results are disappointing. 
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Another viewpoint on the design professional’s risk associated with new construction 
techniques focuses more on how new high tech construction processes might impact on 
desirable features of the finished product. For example, the use of computer and GPS 
technology for laying out the construction may allow designs that otherwise would not be 
possible or cost effective because of the complexities involved. Remote sensing, telemetry 
and computerized record keeping can improve monitoring construction quality thereby 
allowing use of better but construction quality sensitive materials. A document titled 
“Emerging Construction Technologies” by Charles R. Wood and Monique W. Alvarez dated 
October 2005 appears to be a rich source of ideas on the topic. 

 
New construction technologies can allow design professionals to consider a broader range of 
Green Design options. To the extent that they enable experimentation they also can create 
new design risks. A careful balance between exploring the possibilities and reducing the risks 
needs to be maintained. Where “buildability” of new technology is in question, it may be 
advisable to consult with experienced contractors before proceeding. 
 
12.7 Risk Associated with New Construction Materials 

 
Like technological progress in new construction techniques, there is also technological 
progress in the area of construction materials. But concerns arise with regard to sourcing, 
environmental and other risks that contractors may be reluctant to take. The National 
Institute of Standards and Technology is pursuing a number of programs aimed at improving 
construction materials. The American Society of Civil Engineers has also published 
information about deploying high performance construction materials and systems. 
 
Historically there have been some major construction material related liabilities that are a 
reminder of the need for care in being adventurous. Perhaps asbestos is the most prominent 
example of what at the time seemed like a great material but turned out to be a huge 
problem. In addition to health and environmental risks, new materials can be risky from a 
performance and durability perspective. 
 

Concluding Remarks 
 
Preparing the first edition of this Guide was enlightening at least in the sense of disclosing the 
level of interest and effort that has been dedicated to pursuing Green Design principles. The 
information is already voluminous and growing. Innovative ideas and technology continue to be 
introduced. And it is remarkable how many Green Design projects have already been built or are 
started. This is an exciting, leading edge aspect of being an architect or engineer at this point in 
time. 
 
All of the Green Design and Construction efforts are the result of great efforts to raise awareness 
of sustainability concerns and to motivate action toward addressing these concerns. These efforts 
are across a broad front of initiatives. Green Design and Construction are an important part – but 
only a part - of the overall effort. Markel is proud to help compile and disseminate information 
that may in some small way facilitate the efforts being made by large numbers of people and 
organizations. 
 
As an insurance organization our contribution is in the realm of examining what is happening in 
the Green Design and Construction arena and share the information that our organization gathers 
in course of our business with those who we support with our Risk Management Resources. Also, 
by gathering and sharing this information we hope to be in a better position to understand and 
provide for the risks that those laboring on the front lines of this technological initiative face. 
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If we receive a positive response to this effort indicating that we have added value to the 
products and services that we offer, we hope to periodically improve and update this Guide for 
policyholders. Please send any comments and suggestions to John Wersyn at 
Wersyn@markelcorp.com . 
 
Thank You. 
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Appendix A: A Few Innovative Green Design Ideas 
 
Introduction to Appendix A 
 
Research for this Guide disclosed many ideas for incorporation into Green Design 
projects. The number and range of ideas that are being tried is quite remarkable. It is not 
our intention to advocate or even explain these ideas in detail. However, briefly 
identifying them and providing some information on where to find additional information 
can prove useful to any designer who is open minded about the possibilities. 
 
Electrical Power Generation 
 

Wind Turbine Electricity Generation 
On December 5, 2007 the Fort Wayne Journal Gazette reported on a feasibility study of 
using wind turbines to supply power to Mishawaka schools. 
 
Solar to Electrical 
A January 4, 2007 Architectural Record article reports on a Skidmore Owings & Merrill 
concept for a sustainable office building for the Parisian suburb or Gennevilliers. 
Photovoltaic panels and other innovations would greatly reduce the demand for 
electricity. 
 
The Nano Science and Technology Institute, in a September 11, 2006 press release 
reported on a “Development Agreement for New Solar to Electricity Glass Windows”. 

 
The Washington Post, on May 5, 2007 ran an article titled “Cloudy Germany a 
Powerhouse in Solar Energy.” 

 
Heating Buildings 

 
Geo Thermal Heating 
An Associated Press article published in the Chicago Sun-Times on January 27, 2008 
article reports that “A $23 million residence hall under construction in Champaign (IL) will 
be the first at the University to be certifiably green.” One feature: “… a geothermal 
system to heat rooms and water…” Geothermal heat in central Illinois? That’s interesting. 

 
Solar Heating Systems 
A January 31, 2008 Chicago Tribune article reported on efforts to persuade a 
homeowners’ association allow a solar water heating system. 
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Combination of Electric Generation and Heating 
“Tower will Make Its Own Power”, Engineering News Record digital wire February 12, 2008. 
London building will use a combined heat and power system to create heat and electricity 
lowering both energy bills and the building’s carbon footprint. 
 
Reducing Water Use 
“Landscape Design for Water Conservation” by Gary Knox, University of Florida IFAS Extension 
(found at: http://edis.ifas.ufl.edu/MG027 ) 
 
“Residential Construction: Water Use” at the Pollution Prevention Information Center (found at: 
http://peakstoprairies.org/topichub/subsection.cfm?hub=31&subsec=13&nav=13&CFID=134210
27&CFTOKEN=85937495) 
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