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1 Executive Summary

RLW Analytics performed a qualitative assessment of standard building practices for new construction and major renovation in Connecticut.  The intent was to provide the Energy Conservation Management Board (ECMB), along with the sponsors, Connecticut Light and Power (CL&P) and the United Illuminating Company (UI), with the opportunity to better understand the decision-making process between owners, architects, and designers during new construction or major renovation projects.  In particular, the results of this study will be used by the ECMB, CL&P, and UI to encourage increased program participation and deeper implementation of the Energy Conscious Blueprint (ECB) Program.

The primary objectives were to:

1. Better understand the numbers, building sizes, and industry types of commercial and industrial (C&I) new construction and renovation markets in Connecticut;

2. Determine the typical process flow followed by key actors in the construction industry during project design stages; and

3. Suggest possible means to increase energy efficiency of renovation and new construction projects in Connecticut.    

A market characterization of new projects and major renovations in Connecticut in 2005-2006 was conducted first.  New construction data from those years were purchased from F.W. Dodge and then analyzed, along with participation data from similar years for the Energy Conscious Blueprint program from both CL&P and UI.  Projects were coded as best determined by NAISC and tabulated. 

Brief informal interviews were conducted with CL&P and UI staff to obtain initial overall understanding about the current new construction marketplace.  Brief, concurrent secondary research of existing literature was also conducted for the same purpose.  A set of in-depth interviews of designers was conducted among 26 architects and 18 engineers randomly selected throughout the state of Connecticut.  In lieu of an originally planned owner focus group meeting, 19 business owners and developers were recruited and briefly interviewed from listings provided by executive staff of regional chambers of commerce from both the UI and CL&P service areas.  In particular, owners and developers from Southwest Connecticut were interviewed for the CL&P portion of results.

1.1 Summary of Analyses

A. New Construction Project Data  

Data for Connecticut commercial new construction and major renovation projects from F.W. Dodge for 2005-2006 (next two tables) shows that the largest industry sectors in project counts and total estimated dollar value are commercial real estate (primarily commercial office space, along with retail shopping centers and apartment buildings), finance/insurance (banking, insurance, and financial services), retail trade (auto dealers and parts, specialty retailers, and general merchandise), accommodations and foodservice (primarily restaurants), and storage and warehouse building projects.

Table 1: Project Counts by Industry Sector
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General 

Group

Real Estate, Rental, and Leasing (53)

Shopping Centers/Retail Centers

531

23

Apartment Buildings

531

16

Other General or Unidentified Office Buildings

444

483

32%

Finance and Insurance (52)

104

7%

38%

Retail Trade - Vehicle, Electronics, Food and 

Beverage (44)

Dealers, Motor Vehicle and Parts

441

44

Furniture and Home Furnishings Stores

442

14

Electronics and Appliance Stores

443

4

Building Materials and Garden Equip. Stores

444

16

Food and Beverage Stores

445

58

Health and Pers. Care Stores

446

27

Gasoline Stations

447

5

Clothing and Clothing Accessories

448

19

Other Retail Not Specified

52

239

16%

Retail Trade - General Merchandise (45)

Sporting Goods, Hobby, Book, Music Stores

451

13

General Merchandise Stores

452

24

Other General Retail Not Specified

148

185

12%

28%

Accommodations and Food Service (72)

Accomodations

721

19

Food Services and Drinking Places

722

140

Unspecified Food Services

7

166

11%

Warehouse / 

Storage

Transportation and Warehousing (49)

113

7%

Services

Services (81)

54

4%

Manufacturing - Metal, Machinery, Electrical (33)

50

Manufacturing - Paper, Chemical, Plastic (32)

5

3%

Public 

Administration

Public Administration (92)

33

2%

Health Care

Health Care and Social Assistance (62)

28

2%

Education

Educational Services (61)

26

2%

ALL OTHERS

40

1%

TOTAL 

1526

100%

Commercial 

Retail

Hospitality

Manufacturing


Note: Percentages are rounded for ease of reading. 

Table 2: Projects by Total Value
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B. Assessment of Typical Design Processes

Project teams composed of designers (i.e. architects and engineers) and owners typically follow a path of project stages that go from initial concepts (“programming”) to final occupancy.  Table 3 below shows these typical stages and descriptions.  

Table 3: Typical Commercial Construction Design Process

	Initial Programming
	A series of preliminary discussions are conducted between the owner and the architect to determine the client's functional needs, general aesthetic goals and projected budget.

	Schematic Design
	At the end of the schematic design phase, the architect presents rough sketches to the owner for approval. These sketches provide the owner with the opportunity to verify that the architect has correctly interpreted the client's desired functional relationships between various activities. The sketches will also provide the client with a generalized depiction of the exterior design.

	Design Development
	At the end of the design development phase, the architect provides the client with drafted to-scale drawings that illustrate the project as it would look when it's constructed. These drawings specifically define the site plan, floor plans and exterior elevations. The client must provide input to the architect at this time as the design development drawings are used as the basis for the construction drawings and preliminary cost estimates.

	Construction Documents
	Based on owner-approved design development drawings, construction drawings are prepared.  When the construction drawings are complete the client has sufficient information to secure contractor bids and to submit applications to the proper jurisdiction to obtain required permits.

	Construction
	The building and renovation is constructed according to the final designs.  Changes by the construction team must be submitted to the owner or owner's representative for approval. 

	Occupancy
	Owner or tenants move in and use building.  Commissioning may take place before occupancy begins.


Interviewees largely referred to these project stages, and the analyses and recommendations use these stages to describe market conditions and approaches.  There was a mention of emerging changes in the design process through the use of Building Information Modeling.

1. Decision Points and Who Drives Decisions

The overall results show that discussions of operating costs among project teams typically arise early in the design process during the programming or schematic stages, if they are discussed at all.  Only a few designers said that the topic of operating costs come up in the middle or the latter part of a project.  Interview results varied on which party initiates the discussion on operating costs.  Designers we identified as having high ratios of commercial projects with concurrent low ratios for government and institutional projects tend not to have much discussion about energy costs, and when it does occur it is often owner driven.  A number of these interviewees came from small design firms with usually one or two principals.  

Owners who build and lease commercial property rarely discuss energy costs.  Designers who typically serve the institutional and manufacturing sectors say owners in those sectors      frequently drive the conversation about operating costs within their design teams.  Designers said that owners and developers in the retail and accommodation sectors often ignore the energy cost issue, although that dynamic appears slowly to be changing, particularly among chains that want to be responsive to public interest in “green” buildings and any owners in this sector who are building for themselves.

Designers who primarily serve the commercial office, retail, and accommodation sectors generally pay little attention to advancing efficiencies beyond what the energy code requires.  In contrast, owners and designers involved in industrial, institutional, and government projects show higher degrees of sensitivity, although budget constraints may hamper opportunities.

The principals we interviewed from design firms that work outside the commercial sector and have relatively small project volumes appear, in general, to have a more consultative and collaborative business approach than those we interviewed who represented larger firms.  These small firm designers show more interest in bringing up energy costs with customers early in the design process, and prefer to work in teaming arrangements with all parties involved.  By implication, this suggests larger firms may have a tendency to work on a volume-based strategy to minimize project costs and timelines, and potentially bypass fuller assessments of efficiency opportunities.  

Designers who have had experience working within collaborative project teams said that these teaming strategies work out well towards reducing problems in the design process and sometimes even reduce the cost of a project.  There are a number of “ground rules” that have to be adhered to in order to make a collaborative team work.  The ground rules include complete agreement for all parties to participate.  Firm deadlines also have to be set for brainstorming sessions so that the project moves into the next design stage on time. 

2. Windows of Opportunities to Change Design Features

The programmatic and schematic stages of a project design process were identified among most designers as the best stages to consider and make changes in a building design.  In particular, changes to a project’s building envelope features and HVAC system were considered by many designers to be optimal during these two first design stages.  Opportunities to make changes in lighting design were perceived by designers to extend further along the design process.  Some designers felt lighting changes can be best handled during the design development stage.  The finalization of the construction documents stage was considered by most designers to be the last opportunity, in terms of reasonable cost and time, to make changes to a project design. 

Some designers struggled with pinpointing specific stages when changes can occur.  Multi-use projects, such as combination restaurant and office spaces, defy easy explanation of optimal opportunities for changes because of shifts in owner plans and lease agreements.  One specific mention was also made on the use of Building Information Modeling as a design process tool that allows for early integration of design choices and blurs the usual separation of stages in the more traditional design process model.   

3. Role of Designers, Owners, and Suppliers 
Architects and engineers generally advocate energy efficiency to some degree during the programming and schematic stages of a project, but their ability to leverage efficient design elements and technologies depends on the interests of the owner and the level of collaborative interaction between project team players.  Both architects and engineers recognize the importance of the contributions by the other, but also point out differences among intentions when building designs are developed.  Suppliers usually have limited influence, although we learned of instances where large and established firms will work closely with them, which likely reflect the relationships between manufacturer representatives and the large accounts these representatives routinely visit and serve. 

Architects and engineers have other priorities they rate as equal to, or higher, than achieving energy efficiency.  Architects may place higher priority on aesthetics, owner requirements, and costs.  Engineers tend to look for appropriate fits for durability, reliability, functional effectiveness, and long-term maintenance among other factors beside efficiency.  The owner level of awareness and interest for energy efficiency generally drives the level of eventual efficiency measure integration into the design.  Costs, direct ownership versus leased spaces, and length of time for ownership are prominent factors in owner design choices.  

Designer forecasts are mixed on whether recent interest in energy efficiency is a long-term trend. Some interviewees observe the recent rise in fossil fuel costs and public interest in reducing environmental impacts as drivers that are now motivating owners in some industry sectors to consider energy efficiency options in their projects, albeit some believe it as temporary trend reminiscent of public concerns that arose in past decades.  Others do not see any change at all in level of interest in efficiency in new construction. 

C. Factors that Influence Levels of Efficiency Promoted and Selected 

1. Cost Factors

Economic constraints such as the initial outlay, budget ceilings and payback schedules all factor into the design selection.  Opportunities for advanced efficiencies or sustainable technology may be ignored or dropped unless owners, financers and project team members share equal belief and interest in energy efficiency investment. 

The presence or absence of robust cost benefit analyses and the owner’s payback tolerance (the owner’s willingness to accept the amount of time required for lower operating costs to “pay back” increased initial investment) towards higher levels of investment remain critical factors when considering – and ultimately incorporating– high efficiency measures.  The price for conducting lifecycle cost analyses of design options is perceived to be prohibitive in many situations.  While some advanced building designs and measures can mitigate other construction costs and sometimes even create a net savings, there appears to be a necessity in the early stages of the project process to secure a commitment by the owner to spend money and time performing and reviewing these analyses.  The believability and detail of such lifecycle analyses also weigh in as a decision-making factor.  This particular market barrier has raised similar interest and concern among others in the energy efficiency industry as well.
 

Split incentives (the difference in incentive between an owner who pays the capital costs but not the energy bill, and the tenant who foots that bill but does not own the property) remain a tough challenge.  Most developers pay little attention to future tenant energy costs in new construction or renovation projects unless the prospective tenant raises concern about such costs during lease negotiations.  A few architects will consult a prospective tenant on design elements as a matter of professional courtesy.  There are some early indications of a trend in developers building or renovating spaces to attract tenants interested in “green” operations.  

Value engineering is another cost-related barrier that may arise during final design development.  Value engineering is a step performed sometime between the design development and construction document stages where all design elements are examined for best cost.  Substitutes may be inserted for specified materials or technologies.  Most interviewees took a dim view of the way value engineering tends to screen out energy efficient measures and technologies.  Some expressed that even lifecycle cost analyses meant to support advanced measures will sometimes be dismissed or ignored as too complicated or lacking results.  Several designers who largely work within design-build teams minimized the formal step attributed to value engineering, and considered value engineering as more of an early and ongoing process. 

2. Project Teams

There appeared to be no significant correlations between the types of project teams and the incorporation of energy efficiency measures.  However, project design teams that are lead by construction managers are less inclined to include or keep energy efficient design features.  This may be seen as another indicator of commercial developers and owners who focus primarily on lowest cost and time expediency, and contract with construction managers to lead design teams with those cost and time requirements.  

3. Sectors and Owner Types

Owner motivations towards energy efficiency vary among sectors.  Such motivations are driven in part by project budgets, financial self-interest, the percentage of energy costs as part of a firm’s or organization’s operating costs, and organizational structure, and these factors can be generalized among sectors.  Education, municipal government, universities, and religious organizations are generally viewed by designers to be most receptive to incorporating energy efficient measures.  Third party developers of speculative properties for retail and lodging as well as those building or renovating commercially leased properties are generally least receptive to such measures.  Owners that use in-house engineers and managers tend to show higher degrees of engagement and interest in energy efficiency measures  due to the professional staff’s intimate familiarity with that firm’s or organization’s operating costs.  

Length of ownership is a factor that cuts across all sectors.  While speculative builders in any sector who have no long term ownership plans for a property are the least receptive to any kind of increased costs  for energy efficiency upgrades, any firm or organization building for their own use show a significant or growing interest in looking at a design’s impact on lifecycle costs. 

4. Design Factors

There is a small but steadily growing interest by some building owners, or in some cases publicly owned firms looking to lease space, in pursuing labels such as “green” and “LEED certified”.  In some cases, this is caused by local jurisdictions requiring such design standards.  

Sometimes designs are constricted by the owner’s or an architect’s aesthetic preference for incandescent or other less-efficient lighting.  Architects sometimes may accept or reject energy efficient technologies or measures on their aesthetic qualities.  Energy efficiency measures or on-site renewable energy systems that are hidden or unobtrusive tend to gain wider acceptance among architects.  Technologies perceived by architects to enhance aesthetic features diminish the potential for being rejected for aesthetic reasons. 

5. Designer and Owner Use of Advanced Efficiency Measures

Designers and owners had varied interpretations of what constitutes “an advanced efficiency measure”.  While a majority cited typical design applications of mature energy efficiency technologies in lighting, building envelope measures, and HVAC, only a few quoted the use of newer efficiency technologies that go beyond those efficiency technologies that have already been well established in building design.   Mature efficiency strategies such as insulating beyond code, window glazing and air sealing were cited as “advanced technologies” by some designers. 

A number of designers described on-site power generation and renewable systems as “advanced energy efficiency technologies”.  One surprise was the frequent mention of “geothermal” by a number of designers when they discussed HVAC.  These responses appear to reveal a perception that technologies using renewable energy sources are the equivalent of energy efficient technologies.  This perceptual “blending” of two different types of technologies is encouraging when viewed towards the goal of reducing energy use.  However, the hazard may arise that the benefits of cost-effective high efficiency measures may be discounted or overlooked in any given project if the designer or the owner become disenchanted with the cost and placement issues typical of on-site technologies using renewable sources.

The overall impression from the opinions and responses gathered on energy efficient technologies is that the historical barriers of awareness and knowledge, in particular for designers, appear to be diminishing, and there is an overall comfort level with the use of mature energy efficient measures.  There is indication of lag, however, in the knowledge and use of truly advanced equipment and systems for some designers.  

D. Extent Designers Will Attempt to “Sell” Efficiency 

Designer eagerness to engage clients on energy efficient technologies tends to be proportional to the anticipated interest of the client, which then drives and shapes the business strategy among these firms.  The spectrum of interest in promoting energy efficient designs ranges from volume-driven designers, who will invest only as much time into advanced designs or technology as their clients allow
, to design firms who have built their business by the use  of advanced efficiency design work.  The latter tend to be smaller firms with less volume who may be more selective in the sectors and types of projects they engage.  Firms can be generally categorized as Market Followers, who primarily utilize mature efficiency technologies in their design work, and who are primarily concerned on just meeting the energy code; “Middle of the Road” firms that promote and use both mature technologies and some advanced kinds of energy efficient technologies; and Market Leaders, who demonstrate a business interest and proficiency in advanced energy efficiency practices. 

E. Issues Relating to Code Compliance

Most designers expressed general familiarity with state energy code regulations, and often use COMcheck (the analytical software for demonstrating code-equivalent levels of energy efficiency for most commercial buildings) to create the required submission documents for local jurisdictions. Both the American Institute of Architects (AIA) and state sources were the most frequently cited resources for keeping abreast of building and energy code updates, although code inspectors were also mentioned as routine sources as well.  Information updates from the state were the principal suggestion given by designers for future updates and changes. Seminars were not frequently cited as current sources for information on code updates, although designers mentioned them in their recommendations for the future.  

Code officials are viewed as prioritizing their time and attention towards code compliance issues for fire, health and safety over the energy code. While most architects gave generally favorable impressions of officials, their opinions ranged widely regarding the competence and knowledge of code officials.  Designers perceive that inspectors’ level of energy efficiency knowledge varies from town to town.  Some inspectors were reported as relying solely on the COMcheck report submittal with no other substantive investigation or follow through.  No one discussed concerns or shared anecdotes about code officials challenging submittals that had advanced design features or technologies.  On the contrary, the breadth of the comments implied that deficiencies in energy code compliance of any given project documentation could go undetected because the official may never thoroughly review the COMcheck submittal or compare it against final construction.   

A few owners take it upon themselves to construct using measures that go beyond what is required by the energy code, though most are satisfied just to meet code requirements.  Some jurisdictions, such as the City of Stamford, have increased code requirements to further capture energy efficiency savings.

1.2 Recommendations

This was a study of the design practices within the construction and major renovation marketplace in Connecticut, and did not specifically address current utility program and promotional practices.  These recommendations may already reflect current or planned activities and strategies by UI and/or CL&P.    

Overall, the recommendations are to consider and assess the potential for these strategies by:

1. Target outreach, support, and education of owners in key sectors; 

2. Provide support for advanced design processes and software; and

3. Support strategies to increase knowledge and awareness on energy efficient building values.

1.  Target Outreach, Support, and Education to Owners and Their Allies in Key Sectors 

Key business sectors, and the designers who serve them, are at different levels of motivation, interest, and knowledge for advanced energy efficient technologies that go beyond “mature” energy efficient technologies and measures (e.g. lighting technologies that have been in the marketplace for ten years or more such as T-8 lighting, occupancy sensors, and LED exit signs).   Some sectors are more challenging than others to drive interest and participation towards utility programs.  These suggestions below describe possible sector-specific activities.   

a. Conduct sector-specific outreach and support.  These would be targeted initiatives in networking, information support, and value-added services such as benchmarking or lifecycle cost analysis tools for the two to three sectors that make up a significant portion of the new construction and major renovation marketplace.  The objective in these sector-specific approaches would not be to provide new or specific programs or incentives.  Rather, the goal would be to leverage new or existing relationships with key trade organizations, allies, and suppliers in these sectors to maximize their knowledge, interest, and use in the existing utility programs; enhance opportunities to uncover advanced knowledge of project plans; customize program and technical information support specific to that sector; and facilitate interest and participation towards existing utility programs.  Current models of sector-specific approaches are now being used by Efficiency Vermont and the New York State Energy Research and Development Authority (NYSERDA).  

b. Enhance further technological understanding and acceptance among targeted sectors.  Widespread acceptance of mature technologies provides a firm foundation to build further knowledge and acceptance of advanced or emerging technologies.  Sponsorships could be considered for case studies, workshops, and demonstrations of advanced systems and features specific to that sector.  In particular, presentations of real life applications of advanced systems and designs can be useful to consider within a peer-to-peer setting in the sectors that have been a challenge to engage, motivate, and bring interest towards energy efficiency programs.

c. Provide positive public recognition of sector-specific projects that exceed the energy code.  As opportunities continue to grow for public recognition of high efficiency design work (such as Energy Star rated buildings or LEED certified construction) all participants of an exemplary project in that sector – owners, design team, and even the appropriate code official – could likewise be recognized for contributing to that project’s success.  This kind of public inclusion can encourage greater interest for others to stay abreast of advanced energy efficient designs.  Public recognition can drive this interest partially through a Hawthorne effect
 as well as from the message clearly sent that compliance equal or higher than energy code is an important and desirable part of public policy equal to the traditional compliance issues of fire, safety, and health. 

d. Collaborate with other organizations on upstream approaches for national retailers and franchisers.  As described in the analyses, it is difficult to gain entry into many projects in the accommodations and chain restaurant industry  at a local or state level because the chain headquarters or franchiser has already specified the design to be contstructed.  It may be useful to consider some level of collaboration with other states, utilities, or agencies to promote a common message of increasing the efficiency levels in pre-set design specifications.  

2.  Provide Program Support for Advanced Design Project Systems and Software

New advances in design project systems and software are blurring the traditional stages of the design process.  Related to this is designer and owner interest in comprehensive economic impact analyses that show both a net project cost benefit and post-construction lifecycle costs on these types of integrated designs. The following are suggestions:

a. Consider program support or integration for new design processes and technologies now emerging.  Collaborative design team arrangements were noted as beneficial environments to have all parties equally engaged and committed towards final designs that incorporate advanced efficiency design elements.  Continued program support of collaborative design teams, whether they be through Integrated Project Delivery processes
, design charettes
, or similar activities, can also contribute to thoroughly capturing energy efficiency opportunities.  The Integrated Project Delivery process and the related use of Building Information Modeling appear to offer a new breakaway from the historical barriers of making and integrating design changes.

There may also be a benefit to supporting any research, field testing, and eventual public adoption of new advances in lifecycle cost models that reduce  time requirements for modeling (and thereby reduce the cost to perform this modeling) or that increase the accuracy of the forecasted results.  As possible, measurement and verification results of efficient buildings or building technologies that are shared as case studies may be useful to the engineering community to demonstrate the veracity of the savings forecasts that were conducted before construction began.

b. Support and promote ideas, demonstrations, and case studies of immediate net construction cost savings emanating from advanced design and technology strategies.  One of the most useful breakthroughs on first cost issues are advanced design concepts where an integrated or collaborative design process may create an immediate net savings in the project cost that overcomes the incremental costs of high efficiency measures within that design.  For example, if a building project incorporates newly emerged advances in roof reflection, insulation, passive ventilation, and strategically placed mechanical rooms, the additional cost of those design elements (in both designer time and actual construction labor and materials) may be surpassed by the reduced costs in ductwork, HVAC system size, installation labor, and other materials of a more standard or traditional design.  A 10% or higher net savings from the total project cost would make a compelling reason for a building owner and the capital funding sources for that project to agree to the design concept.   

3. Consider Support towards Increasing Awareness on Energy Efficient Building Values 

There may be opportunities to strengthen public awareness and knowledge of how energy efficiency contributes towards long-term value of  commercial buildings. The following are suggestions: 

a. Support and distribute research on the value of energy efficient designs and technologies by commercial appraisers.  One area yet to emerge as an influential factor in support of commercial energy efficiency is the role of commercial appraisals.  Historically, a commercial appraisal typically values a property based on a three-tier approach: income, replacement, and sales comparison.  Further research would help the appraisal industry move towards greater understanding of reduced long-term operating costs and how it relates to increased tenant occupancy or rents or in higher sale value of a building to a potential buyer compared to a similar property with less efficient systems.  There have been tentative steps made in the past to explore these concepts, although new research is pending.  The Green Building Finance Consortium, for example, appears to be a suitable organization to increase knowledge and awareness of energy efficient technologies through  current resources with  studies on financially evaluating sustainable properties scheduled for release in 2008 (www.greenbuildingfc.com).  

b. A mandated disclosure requirement on building energy costs at time of sale may be a useful public policy tool to support.  The state of California, for example, recently passed legislation that mandates by January 2010 commercial building owners and operators will be required to disclose a building’s benchmarking data and U.S. Environmental Protection Agency (EPA) energy performance rating to a prospective buyer or lessee of an entire building or to a lender that would finance an entire building.

2 Introduction and Purpose

This document presents a qualitative study conducted by RLW Analytics (RLW) for an assessment of standard building practices for new construction and major renovation in Connecticut.  The intent is to provide the Sponsors - the ECMB, Connecticut Light and Power (CL&P), and United Illuminating (UI) - with an opportunity to better understand the decision-making process between owners, architects, and designers during a new construction or major renovation project.  In particular, the results of this study will be used by the Sponsors to encourage increased program participation and deeper implementation of the Energy Conscious Blueprint (ECB) Program.

2.1  Research Objectives 

The primary objective of this study is to identify standard energy-related building design and equipment specification practices for commercial and industrial (C&I) new construction and major renovation in Connecticut.  Specifically, these are:

1. Better understand the numbers, building sizes, and industry types of C&I new construction and renovation markets in Connecticut;

2. Determine the typical process flow followed by key actors in the construction industry during project design stages; and

3. Suggest possible means to increase efficiency of renovation and new construction in Connecticut.

2.2 Methodology

Scope of Work

The research scope of work entailed six tasks towards the assessment of commercial new construction in Connecticut; an assessment of the typical design processes; an assessment of market barriers; and finally an assessment of code compliance issues. 

A kickoff meeting for this project was conducted on July 11, 2007.  The meeting reviewed the objectives for the study, and the particular research interests by the ECMB, CL&P, and UI.   Notes of the meeting were kept by RLW and forwarded to the evaluation team.  The proposal and information brought up at the kickoff meeting were used to develop a final work plan.  After the kickoff meeting, the RLW team requested and reviewed relevant research data or reports that related to the objectives for this study. 

Research Steps

Task 1 was completed first, and an interim report for this task was delivered on September 4, 2007.  This report provided a series of tables that were created from commercial and industrial new construction data for 2005 and 2006 from purchased data from F.W. Dodge.

Next, we briefly reviewed recent reports that either had been performed by RLW or other contractors that related to the researchable objectives.  Brief informal interviews were also scheduled and performed with selected CL&P and UI staff that are involved with, or recently had, direct experience promoting or providing the Energy Conscious Blueprint program.  These interviews were helpful for us to grasp and visualize the general attitudes, behaviors, and motivations of the market actors intended to be interviewed. 

The primary data for Tasks 2 through 4 were collected through a series of in-depth interviews.  Per the approved work plan, a list of researchable questions was developed into interview guides per each of the following market actors:

Table 4: Researchable Questions
	Major Research Question
	Secondary Research
	Market Actors

	
	
	Program Staff
	Architects
	Mechanical & Electrical Engineers
	Owners

	Task 2: Assessment of Typical Design Processes



	Major decision points in design process, esp. relating to EE
	Review
	Review
	Interview
	Interview
	Interview

	Role of designer, owner, and supplier in determining EE levels
	Review
	Review
	Interview
	Interview
	Interview

	Factors that influence efficiency levels
	Review
	Review
	Interview
	Interview
	Interview

	Amount of effort designers make in “selling” owners on EE
	
	Review
	Interview
	Interview
	

	Task 3: Market Barriers 

	Perceptions of initial cost (i.e. first cost) as investment:

a) importance of first cost

b) required ROI

c) levels of knowledge in business case for EE investment
	
	Review
	Interview
	Interview
	Interview

	Advanced EE technologies/measures awareness
	
	Review
	Interview
	Interview
	Interview

	Owner vs. renter issues


	
	
	
	
	Interview

	Task 4: Code Awareness, Enforcement, and Adherence



	Role of code officials in determining EE


	
	Review
	Interview
	
	Interview 

	Willingness of design community to exceed code
	
	Review
	Interview
	Interview
	Interview 

	Learning channels for designers:

a) current learning channels regarding code

b) interest and desire in other educational opportunities
	
	Review
	Interview
	Interview
	Interview 

	Other issues relating to code awareness, enforcement, and adherence
	
	
	Interview
	
	Interview 


Most interviews were conducted by phone, with the exception of two architect interviews.  During our initial solicitation and recruitment for scheduling, most participants deferred on a face-to-face meeting and chose to have the interview conducted by phone.  In turn, we saw no difference in the quality of answers collected in either manner.   All of the designer interviews were conducted with a set of open-ended questions that encouraged respondents to be expansive with their thoughts and reactions.  Many of the quotes shown in the latter parts of this report, for example, were successful situations where designers were encouraged by verbal cues to continue their thoughts as they gave an answer. 

A total of 25 architect interviews and 20 designer interviews were planned.  The owner research plan was modified to secure at least six owner interviews from the UI service area, and ten to twelve owners from the CL&P service area, and largely near or in Fairfield County.  The table below shows the finalized interviewee list and count:  

Table 5: Interview Counts

	Pilot Participant Type
	Planned
	Completed

	Architects
	25
	26

	Engineers
	20
	18

	Owners – UI service area 
	6
	9

	Owners – CL&P service area 
	10-12
	10

	TOTAL 
	62
	63


Contact data for architects were collected from these sources:  
1. F.W. Dodge Data List;

2. American Institute of Architects (www.aia.org); and

3. U.S. Green Building Council (USGBC) LEED (Leadership in Energy and Efficient Design) Directory (www.usgbc.org).

Likewise, contact data for engineers were compiled from these sources:

1. American Council of Engineering Societies (www.acec.org);

2. USGBC LEED Directory (www.usgbc.org); and

3. Progressive Engineer Consultants Directory (www.progressiveengineer.com).

As anticipated, the numbers and quality of contact information for architects was much better then it was for engineers.  Table 6 below shows the breakdown of available contacts solicited, the number and percentage responded, and a percentage represented as a whole.

Table 6: Recruitment and Scheduling - Designers 

	Market Actor
	Total No. Contacts Compiled
	Total No. Contacted
	No. Interviews Achieved
	Response Rate (%)

	Architects
	97
	97
	25
	25.8

	Engineers
	44
	44
	18
	40.9


Because the database of available architects was so large, we stratified the entries by first identifying those that were positively identified as architects of record in the F.W. Dodge data used for the market characteristic analysis, and the number of projects per architect from that data source.  Those architects were stratified as the primary group to target first for interviews.  Two secondary groups were made up of remaining medium/large firms (estimated by a proxy of having a company website as well as more than one principal architect listed) and small firms (firms that had no website and/or clearly listed as one practicing architect).  We then performed a random sampling from each stratified group, and attempted contacts with those firms first before exhausting the rest of the list. This random sampling was also done to help mitigate any possible self-selection bias from those firms who promote themselves as “green” designers or similar, and may be likely predisposed to agree to an interview.  This was also double-checked to identify which firms we contacted were also members of USGBC or listed as LEED certified firms.  Of the 25 architects we interviewed, only one was a member, as well as only five of the engineers that were interviewed. 

An individual interview approach was used to research owners.  A number of regional or municipal chambers of commerce were solicited to gain the names and contact information of ten to twelve companies each that are actively involved in new construction (i.e. developers and property management firms) or have recently completed new construction or major renovation projects (universities, banks, manufacturers, and similar).  In addition to this general pre-qualification, we asked a brief screening question with each contact that we were able to reach to ascertain they indeed had a recent project of either type.  Contact information and referrals were all graciously provided by the Greater Norwalk, Greater New Haven, Stamford, Waterbury, and Fairfield Chambers of Commerce.  All completed owner interviews came from those who had properties in one or more of these cities or counties served by these chambers.  

Table 7 shows the number of contacts compiled, solicited, and interviewed, followed by a calculated response rate.  The response rate for the CL&P service area is a little lower because we received a list from the Waterbury Chamber that included mainly industrial and manufacturing contacts, and many that we did reach were screened out if they had not done any significant renovation work or new construction projects. 

Table 7: Recruitment and Scheduling - Owners

	Market Actor
	Total No. Contacts Compiled
	Total No. Contacted
	No. Interviews Achieved
	Response Rate (%)

	UI Service Area
	39
	39
	9
	23.1

	CL&P Service Area
	85
	70
	10
	14.3


Each contact person given to us was sent a brief letter or e-mail describing the intent of the study and the nature of the questions that would be posed.  Because of the change in project strategy and the seasonal timing (i.e. this solicitation was done during December 2007) owners were promised an interview of 15 minutes or less, which we felt significantly helped with the successful recruitment.   

Lastly, we analyzed the results with a combination of content coding and attribution coding.  Content coding is the direct conversion of responses from open-ended questions into a set of common responses that allow for aggregate counts.  For example, all responses to the question on when operating costs are first brought up were coded if they indicated “Early”, “Mid-Project”, “Late”, or “Never”.

Attribution coding is a qualitative analysis technique where the attributes of a set of given answers to a question are coded for fit, and then further assessed for common threads within the given research question, or, connected to other data collected within the interview.  Some examples described later on in the study are such things as discerning, and then coding, the attributes of the answers given to the question of when do operating costs come up; or, attributing designer acceptance and awareness of truly advanced technologies by separating those who mentioned such things as, for example, thermal flywheel design versus those designers who mentioned only mature energy efficiency technologies, such as T8 lighting.  A number of responses were coded both for content and attributes.  

2.3 Secondary and Follow Up Research

In support of the project, we went several steps beyond the scope of work to gather further research. We briefly reviewed current industry literature on project design teams and emerging trends, and in particular reviewed the California AIA handbook on project team types.  UI also provided two focus group meeting transcriptions, one a designer group and one an owner group, which had been previously held.  During the course of the interview analysis, we also looked for citations of current industry publications that reinforced some of the outcomes that we had found.  

3  New Construction Marketplace in Connecticut - Project Data

The analysis and subsequent tables were created from commercial and industrial (C&I) new construction data for 2005 and 2006 from purchased data from F.W. Dodge.  

3.1 Analysis

Analyses by project type, geography, and square footage were done for the general market data and the utility-provided data, along with some additional analyses to examine architect locations and project values from the Dodge report.  Since none of the project listings had a specific NAICS (North American Industry Classification System) code, we first estimated and then coded entrants on each of these databases to an NAICS number, according to the definitions provided by the US Census for NAICS.
  Appendix A lists the 2-digit codes and descriptions. 

The Dodge data came with a column that identified each project by a general sector name, such as “Shopping Center”, “Office”, “Store – other”, etc.   We carefully matched the estimated NAICS coding to all obvious entrants, that is, those entrants that were easy to identify by virtue of both the general sector name given by Dodge, or if the project name or listed owner listed in that entry was specific (e.g. obvious names such as “Topps Supermarket”, “Pets N More”, etc.).  In particular, projects that the owner to be a developer, real estate, real estate group, or similar ownership were deemed to be as NAICS code 53, Real Estate, Rental, and Leasing.  We next strived to refine the coding by 3-digit NAICS coding as best possible.  A number of entries did not easily allow for an estimated 3-digit code because both the project and owner name were vague, or simply showed an owner or property development name.    

The timing and budget for this study did not allow for intensive research to more closely ascertain each and every entrant, although we did conduct spot searches on various entries to best determine as possible what type of business was listed.  

We have historically found the F.W. Dodge new construction reports to be useful to assess the marketplace for any given time period, although some individual project entries are not fully detailed or up to date.  Dodge reports are individual reports based on information gathered from a network of field reporters.  These reports are updated generally starting at the conceptual stages through construction start and sometimes through the construction process.  

The Dodge data also had some problematic issues that make an aggregate tabulation and analysis challenging.  Since the report is created from available information, some entries could only be estimated for a 2-digit NAISC.  A large number of entries had one or more missing details, such as square footage and architect name.  Some entries were clearly labeled incorrectly in the “Details” column provided by Dodge, ex. one funeral home was listed as “store-other”, and two hospital projects were shown as “car sales and service” and “manufacturing”.  We scanned entries to spot check and correct any obvious misattributions, and coded them according to the estimated 2- or 3-digit NAISC code for our analysis purposes.    

3.2 Construction Counts by Sector 

Table 8 below shows the overall tabulation of the estimated coding we had performed.  This table shows the breakouts by estimated 2-digit NAISC, and then estimated 3-digit NAISC as best could be determined.  The breakouts were then grouped together into the larger sectors relevant to the remainder of this report.  For the generalized commercial real estate sector, the breakouts of project types are shown as listed by Dodge, although the actual NAISC coding for these descriptions would be in four- to six-digit codes. 

This table shows that, by project count, commercial offices and office buildings are a significant portion of new construction and renovation projects (38%).  As we could best estimate, projects for the insurance and banking industry garnered a noticeable portion of those commercial projects.

The retail sector project counts were an estimated 25% of all projects listed.  Many of the projects listed for stores or similar projects in the Dodge data were clear enough by the description or by company name to enable us to code them further into estimated 3-digit NAISC, which revealed that supermarkets and specialty food stores were a significant portion of these projects, followed by auto dealers and auto part stores.  Well-known drug stores and general merchandise stores were also a prevalent group.  Hospitality industry projects were the third largest general sector, and these projects were largely dominated by chain restaurants with a sprinkling of independent restaurant projects throughout the Dodge database.  Industrial projects had a similar percentage of total projects.  These are shown as storage facilities, warehouse projects, and manufacturers.  Services are primarily car washes and parking garages, along with a few other types of service businesses.  

Table 8: Project Counts by Industry Sector
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General 

Group

Real Estate, Rental, and Leasing (53)

Shopping Centers/Retail Centers

531

23

Apartment Buildings

531

16

Other General or Unidentified Office Buildings

444

483

32%

Finance and Insurance (52)

104

7%

38%

Retail Trade - Vehicle, Electronics, Food and 

Beverage (44)

Dealers, Motor Vehicle and Parts

441

44

Furniture and Home Furnishings Stores

442

14

Electronics and Appliance Stores

443

4

Building Materials and Garden Equip. Stores

444

16

Food and Beverage Stores

445

58

Health and Pers. Care Stores

446

27

Gasoline Stations

447

5

Clothing and Clothing Accessories

448

19

Other Retail Not Specified

52

239

16%

Retail Trade - General Merchandise (45)

Sporting Goods, Hobby, Book, Music Stores

451

13

General Merchandise Stores

452

24

Other General Retail Not Specified

148

185

12%

28%

Accommodations and Food Service (72)

Accomodations

721

19

Food Services and Drinking Places

722

140

Unspecified Food Services

7

166

11%

Warehouse / 

Storage

Transportation and Warehousing (49)

113

7%

Services

Services (81)

54

4%

Manufacturing - Metal, Machinery, Electrical (33)

50

Manufacturing - Paper, Chemical, Plastic (32)

5

3%

Public 

Administration

Public Administration (92)

33

2%

Health Care

Health Care and Social Assistance (62)

28

2%

Education

Educational Services (61)

26

2%

ALL OTHERS

40

1%

TOTAL 

1526

100%

Commercial 

Retail

Hospitality

Manufacturing


Note: Percentages are rounded for ease of reading. 

 We next tabulated the Dodge data for project value by total and average, and then divided this analysis by the cities and towns that fall specifically within the CL&P and UI service areas.  We tabulated projects by the Dodge estimated value because there were a significant number of missing entries for square footage.  

Table 9: Projects by Total Value
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54
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3.54
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162
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1.15

61

Educational Services

26
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4.44

33

Manufacturing-Metal, Machinery, Electrical

50
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2.06

62

Health Care and Social Assistance

29

49.29

1.70

92

Public Administration

35

49.26

1.41

54

Professional, Scientific, and Technical Services

21

47.51

2.26

51

Information

5

38.70

7.74

42

Wholesale Trade

3

20.40

6.80

99

Undefined

6

13.17

2.20

32

Manufacturing-Paper, Chemical, Plastic

5

3.00

0.60

71

Arts, Entertainment, and Recreation

4

1.60

0.40

22

Utilities

1

1.15

1.15

Total

1486

3006.71

2.02

NAICS 

CODE

Industry Sector

Dodge Data: Projects 


Table 10: Project by Total Value (within CL&P Service Area)
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Professional, Scientific, and Technical Services

17
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Public Administration

28

43.81

1.56

51

Information

4

38.60
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42

Wholesale Trade

3

20.40

6.80

99

Undefined

4

11.51
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32

Manufacturing-Paper, Chemical, Plastic

5
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71
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3
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1

1.15
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Table 11: Project Counts by Value (within UI Service Area) 
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3.3 Architects – In State versus Out of State

While analyzing the Dodge construction data, we also noticed that a significant number of architects listed on the Dodge data were from out of state.

  
Table 12
 below breaks out the leading sectors where a significant proportion of architects are out of state.  “Unknown location” represents those project listings where someone else besides an architectural firm had been entered as the architect of record, or, where the entry is simply missing.  

Overall, about 20% of all listed architects were identified as those outside Connecticut.  As shown, significant portion of these architects cover retail, accommodation, and food services projects, which historically offer significant challenges in utility program intervention because of each respective industry’s reliance on standard template designs.  

Table 12: Project Type and In-State vs. Out of State - Architects
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3.4 Summary

These Dodge data shows that the industry sectors in commercial real estate, finance/insurance, retail, accommodations, and warehouse/storage are leaders in construction counts and aggregate value for both the CL&P and UI service territories.    

Out-of-state architects  were most often found among retail, accommodations/foodservice, and finance/insurance projects.  The use of out-of-state architects presents a barrier to the utilities for engaging project teams with the ECB program.  

4 Assessment of Design Processes

This task was designed to better understand typical design processes for various commercial and industrial projects.  In past C&I market assessments for Connecticut and Vermont, RLW has typically found that decision points among the project players can differ depending on final ownership, the knowledge and expertise among the key design players (i.e. electrical, mechanical, and architectural designers), and the level of interest and awareness these players have with utility programs.  In the interviews with market actors, we examined the role and working relationships between architects, building owners, and mechanical and electrical design firms.  The analysis in this section follows the research objectives posed in this study.

4.1 Background Research

4.1.1 Project Teams

During our initial secondary research, we determined that understanding the background of building design and construction teams would be useful as a foundation for further understanding of the role and relationships that owners and designers have with each other.  These relationships ultimately impact the amount and kind of energy efficiency decisions that go into the final building design.  

A significant amount of analysis and assessment of design teams have come from the American Institute of Architects (AIA), and in particular with the AIA California Council.  In 1996 the council developed a comprehensive baseline assessment of construction project teams, Handbook on Project Delivery, and updated it again in 2004
.  This publication characterizes and assesses the four major types of project teams that are most prevalent in the construction industry: 1) traditional design-bid-build, 2) construction manager as agent, advisor, or builder, and 3) design build.  

A brief summary of these project types are:

Traditional Design-Bid-Build (DBB)  This is the oldest and most typical project delivery type.  The owner typically establishes separate contracts with an architect and a contractor.  This is a sequential, linear process where the owner engages an architect to design and prepare construction documents.  Those documents are then used for construction bidding, where a contractor is selected and cost commitments are made.  

Construction Management (CM)  This term broadly covers the scenario where a construction manager is directly hired by the owner to oversee elements such as schedule, cost, construction, project management, or building technology.  The CM firm may also serve as developer, engineer, or architect.  There are three common variations under this term:

· Construction Manager as Advisor – the CM firm is hired as an advisor or consultant to the owner, who still establishes the more traditional contractual arrangement with an architect and builder;

· Construction Manager as Agent – A variation of the above where the CM firm is hired specifically to act as an agent for the owner, which can include financial authority for the project.  In this scenario, the CM firm typically provides services for a fixed fee, and assumes no risk for construction costs; and  

· Construction Manager as Builder – The CM firm is hired to act as the project coordinator and general contractor, as well as construct the project. 

Design-Build (DB)  This project delivery type describes when an owner contracts with a single entity to provide both design and construction services.  The primary advantage is the cost benefit derived from a single point of responsibility and a synthesis of otherwise independent phases.  

There are a number of positive and negative attributes for each project delivery type.  The primary advantages and disadvantages of each type of delivery team, as identified by the AIA
 and relevant to this study, are shown below.

Table 13: Project Types

	Delivery Method
	Advantages
	Disadvantages

	Traditional Design-Bid-Build
	- Clear roles

- Plain sequential planning

- Cost is based on full design

- Allows for competitive bidding
	- Requires full documents to be prepared before 

  price is known

- Naturally adversarial 

- Potential for delays and cost overruns if bids are over

	Construction Manager
	- Issues of construction, cost, and schedule can be addressed during design phase

- Little room for change orders
	- Additional set of relationships

- Unresolved, complex, or unclear responsibilities and roles may arise 

	Design-Build
	- Fixed price early in process

- Single source of responsibility

- Distances owner from project details

- Simplified decision making
	- Reduced owner control in design

- Purchase is made on complete package; no options become available to builder or architect




Design project teams typically follow a path of project stages that go from initial concepts to final occupancy: 

1. Initial Programming; 

2. Schematic Design; 

3. Design Development; 

4. Construction Drawings; 

5. Construction; and

6. Occupancy. 

A brief background discussion on these stages and key decision-making points are shown in Appendix B.  Interview responses and subsequent analyses in this report largely refer to these project stages.    

4.1.2 Interview Demographics

A series of demographic questions were asked on types of sector projects, general professional and firm demographics, number of commercial/industrial projects, and project types.  These were meant to first act as screening questions to ensure respondents were relevant to the study, and to use these answers for further cross comparisons to later responses.  

Table 14 shows the types of projects in percentages that each architecture firm has performed over the past two years in Connecticut by average, median, and range of responses.  The Range column for this and the following tables represents the range of responses given by each group, i.e.  “0-45” represents that responses ranged from “0%” to “45%” of projects over the past two years.  As shown in the range column, we received a very broad collection of architects working on a variety of projects types.  There was an overall higher concentration of projects in the commercial sector compared to other types.  
Table 14: Project Types by Sector - Architects

	N=26 
	Average (in %)
	Median

(In %)
	Range (in %)

	Commercial
	47.7
	50.0
	0-100

	Government, Educational
	13.8
	5.0
	0-94

	Industrial
	7.0
	0
	0-50

	Multifamily
	7.0
	0
	0-45

	Residential/Others
	24.5
	20.0
	0-75


Table 15 shows a similar breakout of project types by sectors for engineers:  

Table 15: Project Types by Sector - Engineers

	 N=18 
	Average (in %)
	Median

(In %)
	Range (in %)

	Commercial
	35.1
	40.0
	0-80

	Government, Educational
	42.6
	27.5
	0-100

	Industrial
	10.8
	6.5
	0-79

	Multifamily
	5.6
	0
	0-30

	Residential/Others
	5.9
	0
	0-60



Table 16
 shows general information about the interviewees and a snapshot of their firm.  The range shows that we were able to interview small, specialized firms as well as the large, predominant ones.  The average years at current position and age of company show that we were able to interview well experienced designers.       

Table 16: General Information - Architects 

	N=26
	Average 
	Median
	Range  

	Years at current job
	17.6
	16.0
	2-42

	Age of company
	24.3
	24.5
	3-80

	Company Size (By # employees)
	16.0
	6.0
	1-250

	Number of registered architects
	2.5
	2.0
	1-10

	Projects Completed
	71.0
	52.5
	4-500


Table 18 likewise shows the general information of engineer interviewees.  The ranges show that we were able to interview with very small, specialized firms as well as the large, predominant ones.  
Table 18: General Information - Engineers

	N=18 
	Average
	Median
	Range

	Years at current job
	14.2
	9.5
	2-34

	Age of company
	34.7
	34.5
	10-77

	Company Size (By # employees) a
	319.3
	42.5
	1-450

	Number of P.E.'s
	27.4
	6.5
	1-250

	Projects Completed b
	35
	35
	3-400


  a Excludes two firms, one of 700 and another of 4,000, to avoid skew; we assume the specific construction division of such firms are of compatible size to the other firms interviewed

b Excludes one stated count of 3000, which assumes the respondent was estimating for projects outside of CT as well 

Table 19 is a simple breakout of the job titles of interviewees of both architects and engineers.  This demonstrates that the majority of the results came from owners or senior level staff of these design firms.  

Table 19: Position Titles - Designers 

	Job Title
	Count (N=44)

	Principal or owner
	23

	VP, Senior Arch, Senior Engineer
	17

	Professional staffer (Arch, Engineer, or Associate)
	4


Table 20 shows the estimated percentages of design project teaming arrangements that architects said they worked on.  After this question, interviews were asked to relate their subsequent answers to the primary project team type they had cited.  The most common project team was design-bid-build (DBB).

Table 20: Types of Projects - Architects 

	N=26
	Average 

(In %)
	Median

(In %)
	Range  

(In %)

	Design-Bid-Build
	52.8
	60.0
	0-100

	CM as Agent/Advisor
	17.2
	0
	0-100

	CM as Builder
	18.2
	10.0
	0-100

	Design-Build
	11.8
	0
	0-90


Table 21 likewise shows the type of design project teams for engineers.  The most common project team found was also design-bid-build, although the averages for Construction Manager teams (CM) shows that we had interviewed fewer engineers who worked on such teams.  

Table 21: Types of Project Teams - Engineers 

	Project Type
	Average     (in %)
	Median   (in %)
	Range      (in %)

	Design-Bid-Build
	58.2
	63.5
	0-100

	CM as Agent/Advisor
	6.7
	0
	0-55

	CM as Builder
	2.5
	0
	0-25

	Design-Build
	21.6
	12.5
	0-90


Table 22 shows the breakout of the types of owners who were interviewed.  

Table 22: Description Counts - Owners

	Sectors
	UI Service Area
	CL&P Service Area
	Total (N=19)

	Commercial Property Management / Development
	4
	6
	10

	Universities
	3
	0
	3

	Manufacturing
	1
	1
	2

	Mall 
	0
	1
	1

	Bank
	1
	0
	1

	Hotel Development / Management
	1
	0
	1

	Commercial Property Management / Appraisal Firm
	0
	1
	1


For the remainder of this report, architects and engineers are represented as separate groups in the body of the narrative and in a number of tables.  If either the narrative or the table represents the results of interviews from both groups, we refer to them as “designers” for easier reference. 

4.2 Major Decision Points Relating to Energy Efficiency

After the demographic questions were completed, an initial set of questions were asked about the major decision points when operating costs, and specifically energy costs, are first raised and discussed, and by whom.  Follow up questions were also asked about the best points during the design process where changes can be made. 

4.2.1 Operating Cost Discussions - Timing

The logic and intent of the first set of questions was based on the premise that knowledge and interest ultimately drives behavior, and in turn eventually leads to buying choices.  If knowledge and interest in minimizing operating costs are high among any player within the design team, then any intervener presenting choices – whether it would be a utility administrator, supplier, or anyone else – would be approaching someone who at least is predisposed to consider those choices. 

The first question asked of designers covered the topic of a building’s eventual operating and energy costs, when this topic first arises, and who brings that topic up.  This question was designed to gauge how much and by whom any type of ongoing operational cost is perceived and treated.  We considered that this type of question may reveal a more thorough and revealing answer instead of starting directly with energy efficiency.  (In contrast, an opening question related directly to energy efficiency might subtly cue respondents to only reveal favorable, albeit skewed, accounts of how they treat the subject.
)  Table 23 below gives a general coding of the longer, detailed responses for the question: 

Table 23: Operating Costs: When They First Come Up – Designer Responses

	General Code
	Count (N=44)

	Early: Programming or schematic stage
	19

	Design Development stage
	1

	Depends on sector, owner, type, or project conditions 
	8

	Mid-project/late: Construction stage
	3

	Never 
	10

	N/A 
	3


Nearly half of architects and engineers – 19 of 44 – indicated such a topic comes up early.  Common phrases used by respondents were that this topic arose in the “schematic phase”, “conceptual phase”, or “during programming”.  

There is little pattern among the types of projects reflected in these “early stage” responses.  Of the 19 respondents who cited an early stage, 11 of them primarily work in the traditional design-bid-build project teams, while almost all others work in multiple project types across the board.   There is also no distinctive pattern in the primary types of projects.  There was a fairly equal distribution of commercial and government/institutional projects among this group.  

Only three interviewees said the discussion on operating costs typically come in mid-project or late during the construction stage.  Of those, two said that it is the owners who typically bring up the question of operating costs late in the project, which suggests that these are inquiries driven more by the owner conducting some post-occupancy planning and less likely due to any specific concern.  

Ten interviewees said a discussion on operating costs, energy or otherwise,  never come up at any point.  These respondents were more likely to be involved in commercial projects versus other project types than the rest of the population interviewed.  

The remainder, about eight of the architects and engineers, were more equivocal about the timing of operating cost discussions, and gave a more considered “it depends” type of response for different situations.  Each one attributed the level of owner interest as the driver on when operating costs would be discussed, if at all.  Commercial developers were commonly cited as least likely to have that discussion at any point, while institutional and industrial clients were described as usually most interested in discussing those kinds of costs early in the design process.  

Almost all of the owners we interviewed (15 of 19) said that discussion of operating costs comes up early.  Two in particular used specific terms to denote the initial phase of project development – “design concept meeting” from one, and “original planning phase” from another.  A number of them were, in fact, emphatic about it, using such terms as “very early on”, “brought up right away”, “immediately brought up”, “among the first things we talk about”, and “right up front”.  Two others couched their reply in terms of their heightened interest now versus what historically had been a secondary concern:

Generally and historically they [operating costs] were important but they were not the main concern.  Obviously they are becoming more and more of concern.

- Hotel developer

It should come up sooner with increasing utility costs.

- Property management/development firm

Three other owners had non-specific responses, which implied energy costs were not a primary concern to them anyway. In one other case, a bank president said he left energy efficiency decisions to the architect and contractor team in his firm’s most recent new construction project.  Likewise, owners who mainly lease space – in this case, senior managers from a commercial office development/management firm and a mall development/management company – said that their firms do not spend time on the topic of energy efficiency with tenants because the tenants are responsible for their own usage.  In the mall’s case, major tenants make their own selections of rooftop units.    

4.2.2 Operating Costs – Who Leads the Discussion  

The distribution of answers on who typically leads the discussion on operating costs was also widely scattered, as illustrated in this general coding of longer answers (Table 24, below):  
Table 24: Who Leads on Discussing Operating Costs - Designers

	General Code
	Count (N=44)

	No one / very little
	11

	Depending on situation
	5

	Mostly architect / designer
	10

	Mostly owner
	11

	All parties involved
	7


A further analysis reveals common attributes behind those answers:

a. “No one/ very little”

Designers who said the topic about operating costs never comes up in their discussions stand out among other interviewees with the highest average level of annual commercial projects (59%) and the lowest level of government and institutional annual projects (7%) among the entire pool of respondents.  They also are sharply characterized by the consistent smallness of their firms – an average of four people per firm, versus the entire interview group average of 140. This suggests that these very small design firms consisting of one or two principals may be engaged in work with commercial customers who have little or no interest in any consultative or analytical services during the programming, schematic, and design development stages.   

b. “Depending on situation”

The five designers who gave a broader “it depends” type of answer qualified their answer as depending on the type of owner (that is, speculative, long term, or short term) or the sector pertaining to a given project.  One other said that the number or type of designers/consultants involved made a difference, and another expressed the size of the project was a potential driver.  General comments among this group were that institutional and manufacturing clients are focused on operating costs and will tend to drive the discussion about costs.      

Two operating conditions in particular stand out with this “it depends” crowd.  One was the average age of the firm (42 years), which is significantly higher than the average business age of the entire group of interviewees (17 years).  In addition, they tend to work more with industrial customers (20% average versus the general average of 9%).  All of these commonalities suggest that the designers from these firms have more working experience with a wide variety of different owner types and sectors versus other designers.  

c. “Mostly architect/designer”

Designers who pointed to themselves as the main drivers in the discussion of operating costs have a lower propensity to do commercial projects (an average of 29% of annual projects, versus the group average of 43%), and conversely a somewhat higher level of government and institutional projects (38% versus the group average of 26%).  
d. “Mostly owner”

Designers who stated that discussion on operating costs is owner-driven were, of course, the mirror opposite of those mentioned above.  They had a higher average of commercial projects than the group median, and likewise a lower average for government and institutional projects.  These designers also had the least amount of average years in business (10) versus the group average (16).  

The owners we subsequently interviewed largely reflected commercial interests, and they, too, largely pointed to themselves as the party who raises discussions on operating costs.   However, two large developers said the real impetus is not from themselves, but from corporations or publicly owned companies (the eventual buyer or renter) who have become interested in energy costs or environmental impacts.  These developers seemed to characterize this kind of interest as a new trend affecting their business strategy: 

It’s now the corporations that are pushing for LEED, and I follow LEED so that I can attract business.  But I don’t believe in it at all. 

- Commercial developer

Will the tenant pay more for energy efficiency?  Yes, but no[t always].  That’s still in the infancy stage.  There are sophisticated tenants – mostly public companies – that will migrate to that.  They look at competitive cost per square foot.  Others won’t care less.

- Industrial park manager/developer

e. “All parties involved”

The most intriguing set of designers we found are those who considered energy costs as a topic brought up and discussed among all parties at the beginning of their projects; that is, the subject is brought up early and with all players equally engaged.  Common traits found among these interviewees were that they have the smallest percentage of commercial projects undertaken (11% versus group average of 43%) and the largest percentage of government and institutional projects (44% versus the group average of 26%).  They also have the least average number of projects over the past two years (31 versus the group average of 142).  However, the interviewees did not necessarily represent very small firms.  The employee sizes from this group ranged from six to eleven for architectural firms, and thirty to one hundred for engineering firms.  

These results imply that design firms with fewer projects per year than others may be more selective in their client base, and may offer a “quality versus quantity” approach on project approaches for costs.  Some of the background information we collected before the interviews suggests that larger design firms compete for volume, and tend to make a top priority of getting projects underway and billed while they move on to book the next ones.

There may be several factors that could help explain the differences between this group of designers, some with just a few principals, and those designers from small firms who state that energy costs are never discussed during the design process.  

First, small firms in any industry are competitively disadvantaged by the limit of institutional experiences, information, and external information gathering (workshops, conferences, subscriptions, etc.) typically enjoyed by larger firms.  To compensate, small firms typically specialize among one or a few sectors to compete effectively against others on price, or, they develop and promote a high degree of specialization.  Interviewees who said that their design process with clients tend to be collaborative and integrate a discussion of operating costs early in the programming/schematic phases may have a different business strategy than their peers.  These “high collaboration” firms may offer more consultative and value-added approaches as part of their specialized business strategy.  Of course, this type of consultative approach may entail additional fees charged for project design work and longer timelines between first contract and final documents, or both – not necessarily the aspects most desirable to commercial lease space developers or retail developers who are highly focused on minimizing construction costs and getting the construction underway as quickly as possible.  One engineer representing a firm consisting of just two principals specifically admitted, in fact, that this consultative business strategy works for them but not for everyone:

My customers make mechanical systems a very high priority, but I only take customers who are like that.  I can always count on owners to contact me directly.  That way, I get whatever I want. Few engineers can be as selective as I am, however.

- Engineer

Secondly, our interviews asked for number of annual commercial projects, but not of aggregate square footage.  The design firms that engage in collaborative project design approaches may have smaller projects on average than others.

Designers were asked about their experiences with such collaborative teams.  Those designers that have had experience with collaborative teams expressed that they almost always turn out well, and in some cases reduce the cost of the project itself.  These designers also discussed some “ground rules” necessary to make these teams work.  One common mention was the need to have complete agreement with all parties to participate, including the building contractors.  Another mention was that the collaborative team has to begin very early in the programming stage and set firm deadlines to finish brainstorming sessions and move to the actual design stages.  

4.2.3 Windows of opportunity to change design features or technologies during the design process

Designers were asked follow up questions on when is the most and least favorable timing that changes can be considered, and then inserted, into the design process for building envelope, HVAC, and lighting.  The responses were generally consistent across the responses by engineers and architects, and closely emulated their responses regarding the timing on discussions of operating costs. 

Designers largely pointed to the programming and schematic stages as the most important times to insert and finalize changes for all building measures and technologies.  With only a few exceptions, most also felt that the last possible time to make a change while avoiding burdensome cost or time impacts was right before, or immediately at the beginning, of when the final construction documents are created.  One designer pointed out that most people like him would want to take care of any changes at the end of design development and prior to finishing construction documents.  He said that a design team needs to get the changes in early, spend the money on further engineering work during the design development stage, and avoid the cost burden of what he called “rework” during the construction document stage. 

The designer opinions on best and last change periods slightly varied when the discussion was broken down further into major elements of the building design - building envelope, HVAC, and lighting.  Almost all designers felt that any discussions or intervention in the building envelope design have to be in the schematic stage, and only a few felt that changes could extend into the design development stage.  

For HVAC systems, designer views on the best and last possible times for changes were similar to what they said about building envelope.  Interestingly, a few designers said that, if given a choice, they would want to examine options in HVAC systems during the programming stage.  One architect explained that building envelope costs are inversely correlated to HVAC costs - any insufficient input, information, or expertise applied to the building envelope eventually raises the cost of the HVAC system.   

Designer opinions on when to make changes in lighting were a little more flexible.  Most still preferred inserting changes during the schematic stage, but some designers chose the design development stage as an optimal time, and even a few offered that lighting changes can be made up to the end of the construction documentation stage.  A few volunteered that changes can still reasonably occur during actual construction.  

Some of the interviewees put qualifications or caveats with their answers.  A few struggled with how to pinpoint any particular “good” or “bad” point for changes, although they inferred in their answers that they would rather have all decisions settled ahead of time and save the subsequent aggravations.  Some of these designers discussed how multi-use projects, such as combination restaurant and office space buildings, really do not lend themselves to any type of easy explanation of when changes should best occur:

It varies according to the nature of the building.  The classic problem is with shopping centers or a combination building where you have both office and mercantile space.  Somewhere in the process you find out that the owner has decided to rent out part of the building to a restaurant, even though you designed it for “general usage”; so [at that point] your HVAC plan goes right out the window.

- Architect

For one architect, the deeper and more inherent problem in the design and construction industry is that the traditionally accepted practices in the design process allows for ineffective behavior that defies any judgments of “good” and “bad” times for changes.  He pointed out that people in the construction industry expect or even plan for changes to occur anytime:

The problem is that too many people have a vested interest in making sure the process is disjointed, with bad communication and lots of mistakes in the plans, because that’s where everyone is making all their money – on change orders.

- Architect 

One designer felt that a collaborative design team using BIM (Building Information Modeling) makes each of these traditional stages less relevant, and allows for more complete integration of any design concepts or options early on in the process.           

4.3 Role of Designers, Owners, and Suppliers in Determining Energy Efficiency Levels in New Construction and Major Renovations 

Designers were asked a sequence of questions to gauge the level of engagement and advocacy for energy efficiency.  The questions were constructed to be as neutral-sounding as possible to help ensure the responses were forthright to a reasonable extent.  We strived as best possible to avoid the typical response problems of respondents either giving themselves more credit than justified, or laying too much blame on others for negative outcomes.  Nonetheless, we still found evidence of adversarial perceptions arising from the comments made by architects and engineers when they discuss each other. 

The general majority of architects and engineers said that they advocate energy efficiency to some degree. A few discussed their advocacy towards efficiency with their clients as a matter of pride.  Most of the designers were pragmatic about the possibilities of introducing energy efficiency with owners. A number of these designers said the level of energy efficiency in a project depends largely on the owner and the project type.   

However, a smaller but noticeable number of designers said or implied they defer judgment about efficiency levels to their clients.   Any architects and engineers who said they worked on teams where the owner has hired them separately (i.e. where the design engineer is not hired by the architect), also said that they not only tend to  defer to what the owner wants, but in those cases it is by virtue of what the other party represents to that owner.  One architect said, for example, that he defers to the owner’s hired engineer:

I do projects for people like [name of supermarket chain] and others.  In this case they are directly involved in all aspects of the project, and I am not.  That means they choose such things as lighting, refrigeration, and other types of equipment contractors.  

- Architect

Conversely, some of the interviewed engineers describe how they usually have to work strictly by the direction of the owner’s hired architect:

They keep the engineer out of the loop…the architect usually meets with the owner and then dictates what the engineer should do.

- Engineer

Architects love to design something that pleases the client and then let the mechanical engineer figure out the efficiency, which in some cases by design might be impossible.

- Engineer
These contradictory comments between architects and engineers might be reflective of design teams that are assembled strictly by the owner (Negotiated Select Teams, which the AIA defines as a common private sector teaming arrangement where an owner assembles a team composed of an independently contracted architect and builder
), or other types of traditional design-bid-build teams that operate along a linear path where the design engineers are brought later on in the design development stage.  

From the owner interviews, we found that owners, with few exceptions, felt that they are the ones who make the call on design decisions.  This leads to the impression that those designers who felt they have a role in advocating for efficiency do so to the degree perceived possible, and those who expressed (or implied) that they deferred to the owner simply have a business strategy that might be summed as “giving the customer just whatever he/she wants”.

4.3.1 Supplier Influence

Most interviewees said that suppliers tend to have a secondary role versus the primary decision making that occurs between owners and designers.  Some of the architects and engineers characterize the relationship with suppliers as a routine, and sometimes even a valuable, source of information on products.  Nonetheless, they largely viewed their relationship with the supplier being a resource, not a direct contributor to a project outcome.  A few of these designers acknowledged that suppliers would like to have an influencing role, but they keep the relationship an arm’s length away from directly affecting the final design on a project. 

Three respondents, however, specifically gave their suppliers significant credence in their contributions to a project design.  Two were from large, well-known engineering and design firms, while the other was a sole proprietor architect with four decades of experience.  The impression from these particular responses appears that they may be referring more to the manufacturer representatives that they work with.  These representatives would likely make any large accounts, like these design firms, a regular stop in their visits and presentations, and obviously develop working relationships with people in these firms.  It was apparent from their remarks that they are very familiar and comfortable with these vendors.  One also said that the supplier has a direct impact on the ongoing maintenance of the project being recommended, and thus plays an important role in building customer confidence in a proposed measure or product.  

4.3.2 Relationship of Architects with Engineers  

Both architects and engineers were asked a question about how the other party influences them.  A general tone that appears to rise from the responses is that the architect – subtly implied in places, and more prominently mentioned in others – is considered the final arbiter or gatekeeper in deciding what goes into the final design.  However, there is a general professional respect shared by both sides.  Many of the architects – 17 of 26 – said that the expertise and knowledge that engineers bring to a project team is important and influential, as demonstrated in these architect quotes:

We can bounce things off of them, and they will report or give an opinion with the advantage or disadvantage, or concerns, about things they don't want to go sour. 

- Architect

They'll make recommendations on systems with different efficiencies that have different costs associated with them, lay out a couple of options.

- Architect

They influence [the decisions] very much so.  As far as the mechanical engineers, I rely on them to specify all the equipment. With the electrical engineers we work closer with them because of the lighting aspect.

- Architect

They end up designing all the electrical and mechanical equipment that goes into the project and they tend to be energy efficient driven – payback period drives their push for certain types of measures.

- Architect

Likewise, a majority of the engineers (12 of 18) conferred an equal status in influence and support from architects, with similar comments as above.  

A small group of designers – four architects and four engineers – said that the other party rarely (or never) influences any talks about energy efficiency.  However, these contradictory positions may be explained when one looks at their common sectors or project types.   Six of these interviewees largely serve the commercial sector.  Three of the architects in this group primarily work within the Construction Manager type of project team. 

The engineer interviewees included a few “gripes” about architects making decisions without them: 

They could care less about the energy efficient matters.  They don't care about following measures to meet code.  All they care about is their design.  In their world, aesthetics dominates.  

They are always trying to knock out costs.  Traditional architects are down on energy efficiency [but] we are starting to see more [architects as] advocates for energy efficiency and 'green' building.  

They keep the engineer out of the loop…the architect usually meets with the owner and then dictates what the engineer should do.

One other recognized the same situation, but characterized it more as a benign condition: 

They [architects] are big on it.  We may not interfere with them so much.  They go ahead and work with LEED.  They will make the selections and decisions on natural glass, insulation work, etc. Comes standard to do that.  We stay out of their way and the decisions are made without us getting too involved. 

- Engineer

While most owners were cognizant of efficiency measures, or in a few cases, explicitly knowledgeable in energy efficiency, no owner specifically cited sole decision making of technologies or efficiencies.  However, those who are familiar with efficiency measures may prompt their designers to follow their lead.  Two owners, in unprompted responses, posed the challenge to their architects on pushing for efficiencies:

It would be helpful if architects were more educated regarding building devices.  I don’t think that architects look at this too often.  We did a museum and half of it was energy efficient lighting, and the other half had regular halogens.  

- Commercial property management/developer

[Responding to a follow-up question if their architects recommend higher levels of efficiency]  No, (laugh) it’s the other way around.  We ask for this and this and this, for example, and then they tell us whether each is doable or not.

- University senior administrator

Likewise, a few designers see this pressure rising from certain sectors, such as this architect:

The clients are more aware and are pushing energy efficiency issues.  They are well educated and savvy, which is forcing me to become savvier.

- Architect 

4.3.3 Trends

Designers were asked about trends in general.  Some designers felt these new or heightened levels of enthusiasm by their clients create new challenges to them.  They described how they need to channel this enthusiasm appropriately, and wonder if it will be long lasting at all.  A few of the designers, for example, questioned if this uptick in “green” interest is a passing trend rather than a permanent shift in the industry:

I am not sure how long an energy efficiency trend will last.  The non-efficient measures win out over energy efficiency measures all the time – energy efficiency is a trend that comes and goes and has for decades; despite our current energy consciousness, the market and industry are no different [than before].

- Engineer

Overall, architects and engineers were generally split between whether they’ve seen an increase in awareness and interest.  For the half of those who have seen an increase, they’ve attributed the rise in energy costs as well as a general increased level of interest and knowledge among their customers.  This was mentioned as particularly true of educational and institutional customers.  An equal number felt there has been no particular trend.  A few stressed that they are already focused on energy costs because it is a natural part of their services anyway, and so do not necessarily see (or would not expect to see) a significant leap of interest in their typical clients.  Others simply see a continued status quo in owner interest and motivation. 

The owner interviews revealed a more discernable trend in increased interest among some sectors.  As mentioned earlier, several developers described how energy costs have become more important than before.  One particularly revealing interview was with an industrial park developer who discussed a number of new projects as now newly driven towards higher efficiency, and who was just beginning to become familiar with the possibilities.

4.3.4 Summary

Decision Points and Who Drives Decisions

The overall results show that discussions of operating costs among project teams typically arise early in the design process during the programming or schematic stages, if they are discussed at all.  Only a few designers said that the topic of operating costs will come up in the middle or the latter part of a project.  Interview results varied on which party initiates the discussion on operating costs.  Designers we identified as having high ratios of commercial projects with concurrent low ratios for government and institutional projects tend not to have much discussion about energy costs, and when it does occur it is often owner driven.  A number of these interviewees came from small design firms with usually one or two principals.  

Owners who build and lease commercial property rarely discuss energy costs.  Designers who typically serve the institutional and manufacturing sectors say owners in those sectors      frequently drive the conversation about operating costs within their design teams.  Designers said that owners and developers in the retail and accommodation sectors will often ignore the energy cost issue, although that dynamic appears to be slowly changing, and particularly among chains that want to be responsive to public interest in “green” buildings and any owners in this sector who are building for themselves.  

Designers who primarily serve the commercial office, retail, and accommodation sectors generally pay little attention to advancing efficiencies beyond what the energy code requires.  In contrast, owners and designers involved in industrial, institutional, and government projects show higher degrees of sensitivity, although budget constraints may hamper opportunities.

The principals we interviewed from design firms that work outside the commercial sector and have relatively small project volumes appear, in general, to have a more consultative and collaborative business approach than those we interviewed who represented larger firms.  These small firm designers show more interest in bringing up energy costs with customers early in the design process, and prefer to work in teaming arrangements with all parties involved.  By implication, this suggests larger firms may have a tendency to work on a volume-based strategy to minimize project costs and timelines, and potentially bypass fuller assessments of efficiency opportunities.  

Designers who have had experience working within collaborative project teams said that these teaming strategies work out well towards reducing problems in the design process and sometimes even reduce the cost of a project.  There are a number of “ground rules” that have to be adhered to in order to make a collaborative team work.  The ground rules include complete agreement for all parties to participate.  Firm deadlines also have to be set for brainstorming sessions so that the project moves into the next design stage on time. 

Windows of Opportunities to Change Design Features

The programmatic and schematic stages of a project design process were identified among most designers as the important time to consider and make changes in a building design.    In particular, changes to the design building envelope features and HVAC were considered by many designers to be best during these two first design stages.  The opportunity to make changes in lighting design were perceived by many designers to be a little more wider, and some designers felt these changes can be handled up through the design development stage.  The finalization of the construction documents stage was considered by most designers to be the last reasonable time (in terms of cost and time) for changes to be made.

Some designers struggled with pinpointing specific points where changes can best occur.  Multi-use projects, such as combination restaurant and office spaces, defy easy explanation of project processes and optimal opportunities for changes.  One specific mention was also made on the use of Building Information Modeling as a design process tool which allows for earlier integration of design choices and blurs the separation of stages in the more historical design process model.   

Role of Designers, Owners, and Suppliers 
Architects and engineers generally advocate energy efficiency to some degree during the programming and schematic stages of a project, but their ability to leverage efficient design elements and technologies depends on the interests of the owner and the level of collaborative interaction between project team players.  Both architects and engineers recognize the importance of the contributions by the other, but also point out differences among intentions when building designs are developed.  Suppliers usually have limited influence, although we learned of instances where large and established firms will work closely with them, which likely reflect the relationships between manufacturer representatives and the large accounts these representatives routinely visit and serve. 

Architects and engineers have priorities equal to or higher than achieving energy efficiency.  Architects may prioritize aesthetics, owner requirements, and costs.  Engineers tend to look for appropriate fits for durability, reliability, effectiveness, and long-term maintenance among other factors beside efficiency.  The owner level of awareness and interest for energy efficiency generally drives the level of eventual efficiency measure integration into the design.  Costs, direct ownership versus leased spaces, and length of time for ownership are prominent factors in owner design choices.  

Designer forecasts are mixed on whether recent interest in energy efficiency is a long-term trend. Some interviewees observe the recent rise in fossil fuel costs and public interest in reducing environmental impacts as drivers that are now motivating owners in some industry sectors to consider energy efficiency options in their projects, albeit some believe it as temporary trend reminiscent of public concerns that arose in past decades.  Others do not see any change at all in market conditions. 

4.3.5 Implications for ECB Program Approach

Decision Points and Timing on Program Approaches

Since most interviewees said the discussion of operating costs, including energy, start early in the project development stage, it appears important to engage project teams early on in the project planning to introduce program services and incentives.  Once the schematic or conceptual drawings are in place, the potential to maximize efficient technologies and advanced design elements is reduced on two points.  First, the finished schematic already creates some initial constrains to any significant changes in the lighting and HVAC overlays.  Second, any possibility of introducing advanced design elements for passive solar or ventilation may be lost; such design elements, if introduced in the earlier project stages, would be able to reduce the remaining lighting, heating, and cooling loads to be addressed through the more common electro-mechanical means.  Once final construction documents are finished, the best opportunities that may remain are technical analyses and incentives for prescriptive high efficiency measures as replacements to any standard efficiency systems for lighting, heating, and cooling.

Anyone with ongoing relationships with developers, architects, and engineers would be in a reasonable position to have a chance of being notified early about projects that are in the programming and schematic stages.  Owners in the sectors that are most sensitive to operating costs should be receptive towards at least exploring a variety of efficiency opportunities.  Obviously other decision factors may weigh into their deliberations for ultimately accepting or rejecting advanced energy efficiency strategies.     

The bigger challenge for program approaches are the projects where the topic of eventual operating costs does not come up at all in the programming or schematic stages, or, are only brought up near the end of construction.  The sectors that commonly show this trait reveal a market gap of owner awareness and understanding where they fail to see, or deliberately opt out of considering, how their decisions made at each point in the design process ultimately manifest themselves in lifecycle costs.  Sectors that mainly demonstrate this gap in awareness and understanding are those who have been seen historically and from these interviews as least engaged in energy efficiency – commercial real estate, accommodations, food service, and commercial retail.  
Engagement of Market Actors
Typical of most markets, buyer behavior ultimately drives supplier behavior.  As the “suppliers” of design business, architects and engineers have historically followed whatever the market demands.  A majority of the designers interviewed will strive to incorporate as much advanced energy efficiency measures and technologies as they anticipate will be acceptable to the project owner. Owners in the sectors that are shown to be least motivated or knowledgeable about energy efficiency will not necessarily look for or hire the kind of designers who are experienced in high efficiency design work.  Ideally, owners who are predisposed to consider energy efficiency as an inherent part of building design will have a design team incorporate as many efficiency opportunities as possible within their budgets, payback tolerances, and any other competing factors.  

By virtue of their interview discussions, some designers demonstrated an interest in actively managing the project schematics and design processes. In that light, it may be productive to consider options of engaging those designers at the same time, and with the same effort, as to the project owner.  There may be some risk of raising resentment or disregard from some designers about utility program offerings if they are not consulted in these early stages.  

Encouragement and support of collaborative design teams, whether they be Integrated Project Delivery processes
, design charettes

, or similar activities appears to be increasingly important.  Collaborative design team arrangements may be the best environment to have all parties equally engaged and committed towards final designs that incorporate advanced efficiency design elements.  Ideally, charettes or similar collaborative teaming arrangements may also uncover positive net savings in the project construction cost.  Buildings that feature advanced insulation, thermal dynamics, passive solar, and passive ventilation may benefit by the reduction in size and cost of remaining necessary electro-mechanical systems. 

5 Factors That Influence Levels of Efficiencies Promoted and Selected

The responses gathered from a number of the questions were analyzed to determine the underlying influencing factors for what level of efficiencies ultimately becomes built or installed.  Primary driving factors found in the interviews were economics, sector types, ownership (owned properties versus speculative and leased properties), project types, concerns on operational and maintenance skills, perceptual blending of efficiency measures and local renewable generation, design, and the engagement of design firms that specialize in advanced measures and technologies.  Zoning and the absence of professional designers had minor mentions. 

5.1 Cost Factors 

As historically has been the case, cost is by far the most common influencing factor, and of course, dependent on the particular owner and the budget for the project.  The cost-related elements most frequently cited were 1) projects with budget caps, 2) the time and amount of the paybacks, 3) cost and believability of payback analyses, 4) split incentives between builders/owners and tenants.  In addition, designers were asked about the role and impact of value engineering in the design process.  These are project barriers currently approached in ECB program offerings, although interviewees were not asked specifically about their experiences.  

1. Budget caps reduce efficiency opportunities.  This was brought up as the common issue in two kinds of situations.  One is commercial development, where the owner does not want to increase up-front costs no matter what the benefit may be (or its twin condition of lowest cost, characterized by one architect as “build it as cheap as possible”). Designers spoke of this condition when they discussed developers of leased commercial or retail properties.  This situation is also common among municipalities and institutions that pass bond referendums, and are not allowed to go past a project cost no matter what the lifecycle cost benefit may be.  

2. Time and amount of paybacks 
limit interest in efficiency measures.  While cost was brought up frequently as a deciding factor among many designers, only about half of the designers (19 respondents) recognized Return on Investment (ROI) or payback as a decision-making element.  The others were further divided between those who said they have not seen that concern at all and those familiar with it but do not see it often.  Most of the owners, however, gave a more definitive response of either specific paybacks or none at all.   

Of the 19 designers that recognized ROI as a decision factor, about half (10) expressed that they were familiar with it but could not offer a specific number or a finite range.  These respondents said that payback is important but ranges widely depending on aesthetics, the owner type (e.g. commercial, municipal, institutional, and religious organizations), or in the case of commercial developers, the time of planned ownership.  The other remaining nine respondents gave a general range of two to five years, with six interviewees citing five years or less as what they’ve experienced.  One also mentioned specifically that state projects have payback allowances of up to 10 years. 

Owners were equally split on providing specificity.  For their interviews, we asked them what their reaction would be to a hypothetical situation where a project budget is shown as five percent higher than planned, but where the design team says that there is a reasonable payback on that increase.  The question was purposely worded this way for two reasons: 1) to allow for whatever reaction may arise in the response, including any mention of specific payback they would look for, and 2) to test for vague answers versus specific mentions of paybacks or ROI; that is, for any strong, detailed answers would indicate a sharpened focus and interest in the economic returns on additional cost investments.  Conversely, any nebulous answers could be considered indicators of gaps in knowledge, awareness, or interest in economic payback as a deciding factor.

We found that almost half of the owners interviewed (8 of 19) volunteered a specific simple payback or return on investment that they look for or tolerate in such a situation.   The range of answers generally matched what the designers had provided, with multiple mentions of five years or less, and several mentions of five to ten years.  

The comments behind these responses are also insightful.  Two of the respondents who gave  answers for shorter paybacks expressed that it is the absolute cost beyond budget, not the investment payback, that would drive the final “yes” or “no” decision:  
If it is less than three years we would probably do it.  The only thing that comes up is capital cost.  It really would depend on how large that five percent increase is.  We would look at more the total dollars rather than the percentage.

- Manufacturer

If it has a three to five year payback then yes, we would probably do it. There are a lot of dynamics in that statement - is it going to put the project over by two million, or by fifty or sixty thousand bucks?  If it were two million I would have to go to my boss and really look [hard] at the benefits.  

- University senior administrator

For one architect, the lifecycle cost benefit gets lost in an owner’s perception towards overall energy costs:

The trouble is that you install some type of high efficiency ‘something’, but for the owner it only represents five percent of the total energy bill.  So an owner with a ten thousand dollar electric bill with a five percent savings doesn't really see it.

- Architect
Interestingly enough, there were three owners who gave payback thresholds higher than five years.  One was a university that allowed for a ten-year payback horizon, which might be predictable for this kind of institution; the other reply, however, came from a principal of a commercial property firm who said he would look for a 10% return per year.  One other commercial property firm owner specified seven years or less, but added that at the current rate of energy cost escalation he would start to consider up to ten years as well.   

Among the other owners, the majority (8) had positive replies but offered no specific payback.  Like some of the designer responses, they couched their answers as “it depends”.  These owners felt that they can accept some type of payback, but expressed that there are other factors they weigh into it.  Two mentioned that they specifically consider paybacks on lighting during renovation upgrades or tenant fit ups.  Two others cited the need to be certain of the lifespan on any given measure in order to accept the higher cost.  One university administrator said that they have a set list of measures that they routinely accept, and they would need to closely review anything new outside that list.  A hotel management and developer also cited growing guest interest in reduced environmental impacts as a driving factor beyond simple payback.

The remaining three owners could not offer a specific answer.  One was an industrial site developer who said he has just started to explore advanced efficiencies and he claimed that he did not yet have a firm understanding of possible paybacks.  Two others were more predictable in their backgrounds.  One represented a commercial property firm that has a significant amount of leased space, and he said that payback is an non-issue; the other was a developer of high end commercial office facilities, who was quite emphatic about his feelings that he does not believe any payback claim at all unless it is absolutely clear, well-proven, and utility incentives are offered.  

3. Cost and certainty of payback analyses are market issues. In addition to the responses about paybacks, two owners – the industrial site developer and mall general manager – also remarked that they retain third party engineering firms to provide technical consulting, in part, for energy efficiency paybacks.  The mall manager specifically commented on how his firm will, in fact, solicit for construction bids for new work, and then forward the project plans to these consultants to review and report on lifecycle costs for the systems specified in those plans.  These two comments may be revealing a newly developing trend where the cost of professional expertise in lifecycle costing is now becoming a part of project work.  However, others explained that lifecycle costing is still expensive and therefore not always pursued.  Two engineers commented that the cost hurdle for doing lifecycle costing takes significant time and cost, and said this is something owners may not be interested in paying.  One engineer explained, for example, that a proper analysis over an entire project could run up to $20,000 dollars in extra analysis time. 

Even when analyses are conducted, there is also evidence of market barriers in the believability or desired specificity of such payback analyses:

The big thing is that they [owners] want a lot of details.  They are looking for lots of economic analysis detail - ROI, productivity benefit analysis, deferred costs, etc.

- Architect

I always find it is hard to see whether or not an air conditioning unit actually hit the energy rating and saved some money.  There’s no way to know that.  I want to see what the savings are.  No one can show me what I’m really saving.

- Commercial property management owner

Two other designers said even the mundane inclusion of well-known, mature technologies such as compact fluorescents (CFLs) and high efficiency motors elicit owner expressions of uncertainties about actual payback:

The current feedback we are getting is the changing of incandescent bulbs to CFLs isn't saving them money.  Even though we put in systems and tell people they are saving money, energy costs keep rising.  We can't quote the client correctly with this being the case.

- Architect

Table 25 below shows the final tabulation of responses about payback by both designers and owners: 

Table 25: Responses on Payback Questions – Specific Mentions of ROI

	Response Groupings
	Designers (N=44)
	Owners (N=19)

	Positive but unspecific (“It depends” or similar)
	7
	8

	3 years or less
	1
	1

	5 years or less
	7
	4

	7 years or less
	1
	1

	10 years or less
	1
	2

	None 
	23
	2

	N/A for typical work
	2
	--

	Don’t know/non-specific
	2
	1


4. The owner/tenant split on interest in energy costs (“split incentives”) remain a significant market barrier.  Designers were asked specifically about the level of concern and interest for tenant costs among property owners who do renovations and new construction.  Thirty-one of the forty-six designers said they have worked in such projects.  As would be expected, two-thirds of these designers (20) gave strong, negative reactions as to how owners view prospective tenant costs when considering project designs.  Typical comments were, of course, about the owner interest only pertaining to their forecasted common area costs.  Likewise, none of these interviewees had seen or experienced any tenant concerns or demands for lower energy costs brought into their project design discussions.  

Eight other designers qualified their opinions.  One architect, for example, said that while it is not possible for him to change the developer’s mind to pay higher incremental costs for efficiency on a tenant’s behalf, he will call the incoming tenant to ask what he/she wants for both the visual design and operational systems, and include those specifications into the final construction documents.  Another architect said that some owners will take an active interest in energy costs if they have an incoming tenant who demands efficiency.  In those cases, that architect said he will work directly with the incoming tenant on design features for that particular tenant space.  

Other architects had more pragmatic outlooks.  Four offered that owners will respond to whatever a tenant wants during preliminary design stages, but these owners will pass over discussions on energy efficiency choices if the tenant does not bring up eventual utility costs.  Two others offered that there is moderate interest in energy efficiency by owner/developers of newly built or major renovated leased spaces, but their interest depends on current rebates available, and even then these developers will only consider the efficiency measure in a design if it creates a modest overall increase of 3% to 5% in a building project cost. 

These designer comments were echoed in the owner interview responses by a commercial property management firm that handles leased space and a mall manager.  Both interviewees clearly said that, during any project design planning, their interests on forecasted costs rest firmly within the common area spaces they cover.  The property manager described how his firm looks at and negotiates on an overall cost per square foot with their commercial tenants, and that energy costs are not necessarily a concern.  They do include a clause in the tenant lease that allows the tenant to recoup any pro rata costs if there are any capital upgrades.  However, they also have a team of maintenance staff and in-house engineers who are adept at stretching the life spans of heating and cooling equipment, and therefore are not inclined to replace these systems until there are fully inoperable.  

Similarly, another property management and development principal described his intent to put advanced efficiencies into his firm’s new construction designs, but not necessarily to sink significant improvements into their existing properties until it is absolutely necessary:

Most of these are triple net leases, so unless the tenant was on board to pay a little extra there would be a disconnect.  We would have to make the tenant pay more up front to cover the cost. When we build a new building they are way more efficient than older ones.  We are doing renovations on older properties where the building envelope is terrible.

- Commercial property management/developer  

A few other designers had a more positive outlook about owner concerns on forecasted tenant costs during design discussions.  Four said that the clients they work with on new projects are very concerned and interested in energy costs for their tenants, and three in particular said that tenants are becoming focused and wiser about those costs when they discuss new projects with a developer during the programming or schematic design phase.  These designers who see these changes in tenant influence towards design development are sizable firms (95 or more employees) and largely do government, institutional, or municipal projects (70% or more over the past two years).  The optimism portrayed by this minority may be caused to some degree by the selective nature of the commercial projects they may take on, or perhaps by the kinds of clients who hire them.  They also may be just experiencing the leading edge of an emerging micro trend in some business quarters.  A respondent from one of these large engineering firms has spotted this trend already:

We are seeing these [developers of] commercial offices using the 'going green' bandwagon as a selling point.  If you are the landlord that owns an office building, and incorporate energy cost into the lease, it will help you sell.  Most leases have a clause in regards to energy costs spiking.  The owner wants to keep the facility rented no matter what.  

- Architect
5. Value engineering is a cost-related barrier that may potentially “screen out” efficiency choices between the schematic design and construction document stages.  In our preliminary research, we uncovered the issue of “value engineering” as a potential key decision making point in the design development stage.  Value Engineering (VE) is a purchasing management concept first developed at General Electric Corporation during World War II and is widely used in a variety of industries, including the construction industry.  A general definition of VE in construction is that it is a formal and analytical process to maximize the performance and minimize the cost of particular construction options of any given project.
  We tested the impact of VE by asking designers to explain how that particular phase of any project treats the “selling points” of advanced efficiency features or technologies.  Architects were more expansive about VE than many of the engineers.  Only three architects (12% of architects) responded along the lines that they are familiar with this step but have not experienced it themselves, while five engineers (27% of all engineers) expressed they are not familiar with VE.  Cost factors are the primary decision factor that rose out of the responses about VE, followed by a varied list of other singular-mentioned factors.  A smaller, separate group of designers gave the VE phase less credence. They put more weight in decisions made in the early, schematic stages or throughout the entire project planning.

Fully half of the designers (25) specifically framed the value engineering phase strictly as a first-cost driven function.  The major tone of these responses centered on the negative impact VE makes on energy efficiency.  Comments from architects and engineers were dismissive, and sometimes even harsh, on the way VE cuts out energy efficiency opportunities during final design development.  Project designs subjected to a VE phase are largely budget driven, and VE is used in a simplistic fashion to drop advanced technologies or features:

That’s where you lose a lot of good things – [it’s] asking ‘What is it that we do not have to do?’, ‘What can we eliminate?’

- Architect

Not a good word.  Think cheap.

- Engineer

Low hanging fruit stuff - CFLS, LED exit signs, etcetera - usually all stay, but the other advanced stuff goes.

- Architect

Value engineering treats them [i.e. energy efficiency measures] badly.  Throws them out the window.  For example, we had a large office building, and they were all about the first cost…. [they ask] how are you going to make this cheaper and the contractor says ‘Take out these measures’.  They wanted to drop the VAV [variable air volume] systems, change the rooftop unit specs to standard levels…just cut out all the extra costs.  

- Architect 

A number of architects also talked about how this simplistic approach to substituting specific measures ripples into a larger negative impact towards the entire building design as well:

With value engineering everything gets cut, depending on the tightness of a client's budget.  Budget is the main thing, and reducing the cost is not always a good thing when coming to the design.  By removing certain measures in value engineering, you compromise the integrity of the initial design.

- Architect

Value engineering is hype - the guy doing it sounds good but what he is actually advocating is that you don't follow the building code…when you find someone offering value engineering you must be careful because once they convince the owner to go a certain direction, the architect bears the onus of dealing with the decisions made and the problems that result.

- Architect

Another factor that arose from these negative comments is the struggle in interest or belief in lifecycle cost analysis that VE is meant to incorporate, as well as the cost to conduct those analyses.  A number of engineers specifically identified lifecycle costing as a key VE decision-making factor.  Three engineers said lifecycle costing tends to be dismissed, while two others pointed out difficulties with calculations – they felt these savings analyses can either be too complicated, or that the analysis is not useful in representing interactive impacts.    

One common thread that arose in the discussion of value engineering came from those who primarily do design-build versus the other project types.  Of the 44 designers interviewed, four of them (three architects and one engineer) said their usual project teams are design-build 75% of the time or more.  When the question on value engineering was posed, two of these designers volunteered that this cost-cutting phase did not even take place:

In design-build, you tend to be in value engineering by day one - you pick things – you pick this, you pick that, you look at the lifecycle costs as you move along.

- Architect (75% of project teams as design-build)

We don't do a lot of that [i.e. value engineering] because we don't work with design-bid-build.  I like to call it ‘value awareness’.  I like to design with a 'backdoor'.  I like to leave room for, say, a second system [as an alternative].  

- Engineer (90% of typical project teams as design-build)

These comments suggest that design-build teams do not incorporate a specific cost review step as a “value engineering” approach, but start early towards assessing design elements, and progress on a continual basis. 

Two other minor factors raised in the responses on value engineering were the extent of the knowledge and interest in energy efficiency, and the availability of alternatives for efficient measures over standard technologies or design elements.  Three of the designers said that, if the owner is not committed to energy efficiency during the programming stage, any specified energy efficiency measures that increase costs get readily dropped once the design reaches the VE step.  Another designer said that owners who are looking at a project’s potential for reducing environmental impacts will include that as another decision factor in the VE stage.   Other factors of value engineering that gained single mention were:

· VE can be influenced by the knowledge and opinion of the design engineers;

· Higher end or costlier aesthetic touches (trim, finishes, etc.) tend to be dropped first in the VE stage before energy efficiency measures are looked at;

· Building committees for religious communities use the value engineering phase to its best potential – they will examine all of the pros and cons of any given system;

· Direct install contractors (lighting or mechanical) may talk customers out of energy efficient options during the VE process because they would rather install product they already have in stock; and 

· The quality of the VE process depends on the motivation and interest of the design team.

5.2 Project Team Types

We examined weather the kind of project team type may make a difference in the acceptance levels of energy efficiency, or if there were any particular decision points in the design process that might be different in one team than another.  In particular, we learned of the impact made by those projects run by construction managers.

We asked interviewees to give us an estimated percentage of project teams they work with.  Part of the strategy for this question was to look for any correlations that may arise between those project team types and answers from other interview questions.  In fact, one useful thread that arose was the impact of the construction manager (CM) project team.  Five architects ascribed their recent project team arrangements as 50% or more of the CM as Advisor or CM as Agent project types.  These five architects revealed similar characteristics:

· They work primarily on commercial properties, and largely retail or lodging projects;

· For the subsequent questions on advanced lighting and HVAC (heating, ventilation, and air conditioning), each gave little or no elaboration on efficiency measures that go beyond code; and

· For building envelope measures, they each readily volunteered that they will specify high levels of insulation, but none talked about doing any kind of advanced design work in glazing, orientation, passive solar design, or other similar strategies.  

Designers who said that they work largely on other types of project teams also lent more weight to the decision-making a CM can pose if he/she is a member of the design team.  Several of them characterized CMs as a key hurdle in getting advanced efficiency measures retained on designs when cost is a key decision factor:

For CMs, they don't want to look bad when the bids come in, so they are going to squeeze out as much as they can [that remains] above budget, and then they can say "Hey, we got this under budget".

- Architect

Our biggest problem is a CM project. We have to fight to maintain heat recovery units [in project designs].

- Architect

From the construction manager [viewpoint], it's strictly price and speed of delivery that matters.   

- Architect

These comments suggest that CM-lead design teams are assembled to minimize cost and time in moving a project from programming through final construction.  Since the CM is operating under contract by the owner under those low-cost and fast-delivery priorities, he/she is simply performing a job that is ultimately desired and expressed by the contracting entity, i.e. the owner or developer.

5.3 Owner Types

5.3.1 Sector Analysis 

The business sector for a project also makes a difference in what measures and technologies get selected, and what will eventually be kept in or dropped.  Designers were asked what project types tend to be flexible in costs, and which tend to be rigid.  The responses from these questions were assessed alongside other mentions of sectors that were brought up elsewhere.  Table 26 (below) highlights the negative and positive attributes given to specific sectors from those interviews, as well as attributes that arose from the individual owner interviews.

Table 26: Sectors - Negative and Positive Attributes for Accepting Energy Efficiency

	Sector
	Negative Attributes
	Positive Attributes

	Industrial / manufacturing
	· Bank appraisers for small/medium projects may not approve additional costs for EE investment

· Payback threshold limited on those who only partially lease on a property
	· High sensitivity, interest and concern on the building’s impact on operating costs

· Presence of operational or facility managers on a design team

	Government (federal, state, local) and institutional
	· Fixed construction or improvement bonds may inhibit high efficiency options that raise costs

· Limited capital funding for additional expenditures
	· Less sensitive to first cost concerns

· Long term viewpoint on operating costs

· Growing predisposition to publicly demonstrate “being green”

	Religious
	· Limited capital 
	· Building committees tend to take “long view” of lifecycle costs 

	Lodging and commercial retail 
	· Comprehensive and inflexible franchisee requirements on design features

· Franchise owners may have short term ownership plans, and be predisposed towards lowest construction costs
	· Gradual increase in recognition of savings potential for in-room HVAC controls

· Growing consumer interest and sensitivity to “green” lodging practices

· For retailers and hotel owners with long term ownership of a site, a gradual increase in sensitivity towards building operating costs including energy

	Leased commercial space
	· Leases create a disconnect between owners and their tenants who pay the pro rata energy costs
	· Some public corporations are raising interest on “green” or LEED construction for purchased or leased space

	Higher education 
	· Limited capital for significant costs on advanced measures beyond mature efficiency technologies
	· High sensitivity and interest towards measures and designs that reduce environmental impacts

· High tolerance for proven long term paybacks


Industrial and manufacturing
Designers who regularly work on manufacturing new construction or renovations frequently mentioned that the owners on these project teams have a higher sensitivity towards operating costs than other sectors, a sentiment also reflected in the two manufacturer owner interviews.  These owners may also focus more on electric load, lighting, and air conditioning above other measures because heating is already partially provided by the processing equipment.  This heat exchange benefit from industrial use was mentioned in both the designer interviews as well as from one of the manufacturers interviewed.  Industrial owners also frequently bring in in-house engineers who have a vested interest in reducing overhead costs.  One architect cited a requirement of a 30% return on investment as typical of industrial customers, a percentage likewise echoed in one of the owner interviews with a manufacturer. 

Government and Institutional
Architects and engineers gave mixed reviews on public projects in the government and institutional sectors.  About a quarter of the designers interviewed generally said that government projects for schools, libraries, municipalities, and institutions are interested in demonstrating and promoting a “green” mission in their new construction or major renovations, and generally will accommodate increased costs for high efficiency design features in lighting, HVAC, and continuous insulation. Two other architects mentioned that municipal building owners are sensitive to operating costs and have a need to take a closer look at them.  Two engineers said government projects (i.e. state or federal) usually have efficiency standards to follow already, and usually are flexible towards incorporating additional costs for efficiencies. 

On the other hand, institutional and government projects may also be hampered by budget constraints.  Two architects said that institutional customers typically have limited budget issues to contend with.  Two others said that municipalities and school districts usually operate projects on a tight budget and may not be able to go beyond their bond funding.  Another engineer mentioned he typically sees lighting controls dropped in government projects.  One engineer pointed out that he has seen how limited accountability for ongoing costs reduces motivation to look at efficiency investments in his government projects:

Normally, the topics never come up.  We get into government and no one is worried about the costs.  No one says ‘I want to minimize my water usage’.

- Engineer  

The impression left from these mixed results is that those projects pursued by non-profit agencies, local governments, and other institutions may have decision makers who are aware and interested in advanced efficiencies, but may not necessarily have the capital to pursue them.  

Religious
Three architects in particular noted that religious communities tend to be flexible - and sometimes even demanding - on advanced controls and technologies regardless of payback.  One mentioned that owner teams for such projects typically are composed of building committees that will weigh the pros and cons of every design feature, and select the best system they can.  Funding may be limited, however.    

Retail
As described in several designer interviews, a number of free standing retail properties are typically developed by a third party developer that secures the franchise rights for the location.  It was apparent from the overall responses and reactions of those designers who serve them that there is no role at all to inform and instruct the client on design features.  Two of these architects explained that their primary role is to fit the copyrighted floor plan to the site, and ensure that all design functions and features match the local jurisdictional code.  

However, other designers were not making a blanket indictment against retailers.  Several architects gave specific names of specific retailers that do care about energy costs and focus on reducing those costs within their new designs, even if it is in a leased space.  One architect detailed that the key factor in that kind of situation is the fact that he works directly with the chain instead of the developer:

Some of that depends on the tenant, especially nationals like [name of national fast food retailer].  Those owners are interested in operating costs when we're setting up the design.  This is the kind of situation where we work directly with the tenant.

- Architect
A general manager of a nationally owned mall said that they take interest in their energy costs for their common area HVAC and lighting, although they leave it to their major tenants to procure, install, and cover costs generated by their own systems.  He said some small in-line tenants may utilize the mall heating and air conditioning systems if it is more convenient or necessary.

Lodging
As mentioned earlier, principals interviewed from two architectural firms work significantly with developers of chain lodging properties.  They both made it quite clear that these projects come with a comprehensive set of project requirements that covers every single aspect of the property – and is completely non-negotiable.  In addition, they characterized these owners as building with the prospect already in mind of selling the property in a short time period, and of being largely focused on the aesthetic features of the property:

The owners are more interested in the "glitz and glimmer" [i.e the aesthetics].  There are not many opportunities to influence the owners - they already know what they want. They come in with a basic blueprint.  They have the room types already laid out: the lighting layout, the beds, the linens, wallpaper, etcetera, etcetera.   They already have the specs set for the common area lighting and the individual room heating/cooling units. 

- Architect

With my hotel guy?  No way to increase the cost with him for advanced efficiencies.  It's all bottom line, least amount of cost.  Even with the incentive, it would not work…there's no influence I have with them on what they will draw in and spec.

- Architect

However, both architects mentioned their interest in controls for room heating/cooling systems.  One said he generally reviews guestroom control systems with owners early in the design development stage.   These are systems that can be installed to reduce lighting, heating, and cooling in unoccupied rooms.

Our interviews with owners included one CEO of hotel operations for a property management and development firm.    In contrast to the speculative hotel developers mentioned above, he said his firm has an interest and concern in reducing energy costs as well as reducing their environmental impact.  The difference between these two interview results appear to lie in the fact that this developer directly owned and operated their properties after they were built, and would have a vested interest in what would ultimately drive operating costs.  
Commercial office
As discussed previously, commercial office space projects gathered common responses as those less likely to have high efficiency technologies brought up by owners rather than other project types, particularly where most of these projects are designed to be leased spaces.  However, there has been some push for “green” or LEED designed spaces by publicly owned corporations. 
Higher Education
Three designers specifically pointed out universities as particularly flexible about measures to capture energy savings, and more predisposed to build beyond code.  One engineer spoke of how a focus towards the reduction of energy costs is now championed at the highest level of university administrations.  He said that this kind of focus used to be bottom up, but now is top down, and that “presidents of universities want energy efficiency to produce a dramatic change and give them something they can brag about.”  

This was reinforced by conversations with three senior university administrators that were interviewed.   Each of the interviewees were articulate about their school’s desire to reduce all operating costs, including energy, and each also expressed interest in continually pursuing all reasonable cost sustainable measures as much as possible:

We have a 10 year master space plan – completed in 2003.  It’s a guide for all sorts of issues on electricity, sewer, water, etcetera.  Each of the engineers does a different study for each project, and checks if they meet our plans. That’s built right into our culture.  The specific building or project is chosen to go to the architects with principals who are familiar with ‘green’, LEED, and so on – those are our concerns.  It’s not even as if it’s set up as a ‘what-if analysis’ between a standard or a high efficiency choice – we already know what we want.

- University senior administrator

Several university administrators also elaborated that they require the early inclusion of in-house facility or operational staff in project discussions to provide their input and buy-in on all design elements and technologies. 
5.3.2 Owned Versus Speculative and Leased Properties

Those who either develop properties for lease or for short term (i.e. speculative) ownership are least likely to consider anything that reduces energy costs more but increases the project budget, regardless of payback.  Several architects referred to them in the common vernacular of those who construct and then “flip” properties, that is, purposely construct properties for the primary intent of quickly selling them in a short time span for a net profit.  Most interviews characterized the time of ownership in these situations as two to five years.  

On the opposite side, designers frequently cited situations where owners are predisposed to take deeper interest in long term operating costs if they are building for themselves.  This was discussed as a truism they see regardless of sector.  This was also borne out in some of the owner interviews where those who do build for their own use commonly cited heightened interest and concern towards operating costs for energy.  

A few other designers also described the beneficial condition from those owners who are constructing their own buildings and have their own project manager or building committee.  They pointed out that this tends to be true of universities, government, and religious organizations, and usually is a positive aspect towards assessing and keeping efficient technologies in project designs.  Some interviewees made references to projects for universities, retailers, and manufacturers where the in-house professional staff facilitates some of the analysis and decision-making in efficient designs or technologies. They said this was because these in-house professionals are intimately familiar with the operations and overhead costs for their particular company or school. 

5.4 Design Factors

5.4.1 Growing Owner, Buyer, or Tenant Awareness in Sustainable Design Strategies

Another factor that crept into a number of comments was the growing interest – or in some cases, expressed as a necessary business strategy – towards developing “green” or specifically (in a few cases) LEED certified buildings.  A significant number of the architects and engineers made direct mention of owner interest seeping in towards “green” design.  

The owner interviews also revealed this trend.  This owner-driven factor appears to come from two rising market situations.  One condition is the slow, steady increase of public companies that want to lease or own property that is labeled “green” (or at least considered to be; “green” labeling is still fuzzy in some commercial building sectors.)  The other is the advent of jurisdictional requirements for LEED qualified building plans as a requirement for new construction permits in some jurisdictions.  

An interesting turn on both of these conditions came from the interviews with developers who construct and lease properties.  Several of them recognized the growing interest in “green” construction, and appear to willingly approach it as a logical business opportunity to serve these interests.  A few, on the other hand, may recognize the rising condition but do not feel a personal interest to embrace it, nor believe in its use:  

It’s now the corporations that are pushing for LEED, and I follow LEED so that I can attract business.  But I don’t believe in it at all – I think it is a bunch of [nonsense]. 

- Developer

5.4.2 Design Aesthetics

The influence of design plays a part in the level of adopted efficiencies.  The two factors that arose from the interviews are 1) aesthetics and 2) conflicts of interest between engineers and architects. 

1. Lighting aesthetics can hamper adoption of advanced efficiencies. This was raised as a general issue by some of the architects and engineers, who said that aesthetics affect the level of efficiency going into building, particularly lighting and glazing.  As discussed above, new construction projects in chain retail and lodging were particularly noted for their rigid construction requirements the corporation or franchiser may demand.  

Designers who work on chain retail and lodging projects emphatically explained that there is absolutely no way to change or modify much of the lighting designs.  Several of the hotel project architects said that many chains are still very wedded to a high end incandescent “look” in their lobbies and common areas.  Retailers were also described as being quite rigid in the specific lighting fixtures and layouts they require.  

Three different architects described how interior or lighting designers create a challenging condition for energy efficiency.  Just like the condition described above, they commented that these kinds of specialty designers will pose a difficult challenge toward accommodating more efficient lighting, or that they do not specify the highest available efficiencies.  However, some of the blame does stay home.  One architect honestly admitted that his firm still specifies incandescent fixtures for the aesthetic look of those lamps, a less-than-efficient situation wryly echoed by another engineer discussing the architects he works with: 

Because of aesthetics, efficient lighting will always be 'shot down'. They [architects] hate when you mess with their lighting arrangements.  

- Engineer

2. Engineers and architects can have conflicting interests in final design layouts.  A number of the engineers mentioned that design constraints put upon them by architects inhibit efficient measures.  Typical comments were aesthetics win out over efficiencies; some architects really like the look of clear glass on the outside of building without any tinting or glazing to prevent energy loss; and architects set the design according to what the owner wants, and the designer has to work with whatever is given. 

Traditional building design methods also cause conflicts if one party is more focused on efficiency than the other.  This is an issue that invoked some “finger pointing” among the engineers and the architects in the interviews.  Three architects cited that they typically feel a need to push engineers away from traditional design layouts and approaches in order to accomplish higher efficiencies.  On the other side of the drafting table, we heard from engineers who felt that some architects they work with are more concerned with visual design integrity and less interest in integrating high efficiency technologies or measures into the drawings.  One engineer characterized architects as having a benign view about efficiency upgrades as long as there is no impact on visual lines: 

Architects will support anything they don't have to look at.  If it doesn't mess with the actual look of the building then they usually will not complain.  I recall one case where we could get away with a higher ceiling if we installed the energy efficient measure, so the architect was all for it.

- Engineer  

Even better, architects may support measures that reduce visual intrusions.  Another insightful engineer checked off a number of technologies that he felt lent favorably towards the kind of visual design features that architects will support:

Anything that reduces space required or can improve aesthetics of the building; geothermal units that don't necessarily need a cooling tower, or systems that don't need a gas meter are examples that are of good interest to them; a condensing boiling system that doesn't require normal chimneys provides a better aesthetic; and anything on the lighting side that is energy efficient and pleasing to look at. Generally things that are efficient and look good [or] are smaller tend to be more widely used. 

- Engineer

These results indicate that projects would benefit more from higher efficiency alternatives if both the architect and design engineers are mutually engaged in the early schematic design phase, and equally motivated towards reducing energy costs.  The opportunity for measures to become more integrated – or even unseen - within the building infrastructure also appears to lend well to their acceptance. 

5.5 Awareness and Knowledge Factors

A set of questions was asked of both designers and owners about advanced energy efficiency technologies that they would bring up in early project design discussions and eventually integrate into their blueprints.  They were also asked of what measures they disliked bringing up in project discussions or have included in their final designs.  The questions were open ended with as minimal prompting as possible.  The intent for these questions was twofold:

· Encourage respondents to voluntarily reveal what they considered to be “advanced technologies”, rather than using prompts.  The following results show that some interviewees responded with a list of mature efficiency technologies, such as occupancy sensors, CFLs, and T-8 lighting.  Conversely, those firms that appear to be market leaders in energy efficient design spoke of truly advanced building design features and technologies; and 

· Appropriate to the researchable objective on market barriers, these questions allowed us to examine the frequency and depth of answers to reveal any trends or barriers in the adoption of specific technologies.  The attempt here was not to create a specific count per se, but to gauge levels of knowledge, awareness, and use of technologies that imply continued barriers in the introduction, consideration, and ultimately retention of advanced efficiency measures in the final blueprints. 

Designers were asked which advanced design features or electro-mechanical systems of lighting, passive or active solar, building envelope, and HVAC they were comfortable bringing up in the early project discussions, and eventually integrating into their final design.  Interviewees were not prompted by specific equipment types or design elements, but allowed to state whatever they perceived as “advanced” technologies or features.  

5.5.1 Level of Designer Use of Advanced Measures 

Lighting 

Responses on lighting are shown on Table 27, below.  A majority of designers (22 architects, 15 engineers) offered at least one item they felt qualified as “advanced”.  Five designers (three architects, two engineers) did not feel they offered in their project design proposals as “advanced”.  Two others said that was outside their normal role.  

The significant highlight among all of the owners is that a majority of them (13) offered a mention of some controls, from occupancy sensors all the way up to centralized control systems.  Five owners did not offer any specifics on advanced lighting.

Table 27: Lighting Technologies 

	Lighting Technology Mentioned 
	Designers

N=44 (multiple responses allowed)
	Owners
N =19 (multiple responses allowed)

	Occupancy sensors
	14
	4

	Advanced controls
	13
	4

	CFL 
	12
	  1 a

	T5
	9
	--

	T8
	6
	1

	EE lighting design
	5
	2

	LED exit sign
	4
	1

	EE ballasts
	4
	--

	Dimmers
	3
	--

	Low voltage
	2
	--

	Exterior photocells
	1
	--

	Metal halide
	1
	--

	Other: 

	No specific mentions
	5
	8

	N/A to typical role
	2
	--


a CFL high bay
Passive/Active Solar

Tabulated results are shown on Table 28.  As shown, roughly half of the designers (15 architects, 11 engineers) either said they did not offer anything advanced in their design discussions, or that these measures were outside their normal role.  A number of architects (10) also gave answers relating to their knowledge and application of passive building design, such as extended overhangs, internal blinds, and building orientation in their customer final designs.  No owner made mention of these measures.  

Table 28: Passive/Active Solar

	Passive/Active Solar
	Designers 

N=44 (multiple responses allowed)

	Passive design features
	10

	Daylighting  
	6

	Photovoltaic
	6

	Passive heating/cooling
	2

	Skylighting
	1

	Other:

	No specific mentions
	13

	N/A to typical role
	12


Building envelope 

The answers shown here (Table 29, below) largely pertain to architects, as a majority of engineers (13) deferred on the question because this was outside of their normal scope in typical projects.  As shown in the top line, a significant majority of designers (and four engineers as well) said they recommend high levels of insulation at some levels beyond code in their project discussions – either in higher r-value treatments in ceilings or walls, or as advanced air sealing features.  Energy efficient glazing also garnered a significant number of mentions from both designers and owners. 

Table 29: Building Envelope 

	Building Envelope 
	Designers 

N=44 (multiple responses allowed)
	Owners

N=19 (multiple responses allowed)

	High insulation
	17
	2

	EE glazing
	8
	4

	Spray foam insulation
	4
	--

	Air barriers
	2
	--

	Vapor/moisture barriers
	2
	--

	Air sealing
	2
	--

	EE building materials
	2
	--

	Thermal bridging
	1
	--

	Closed cell insulation
	1
	--

	Water mitigation
	1
	--

	High thermomass
	1
	--

	Reflective roof
	--
	1

	Other: 

	No specific mentions
	5
	14

	N/A to typical role
	14
	--


Most of the comments about high insulation circled around its simple and cost-effective nature. Adding more insulation beyond code requirement creates only a minimal incremental labor cost; even those who more strictly follow client requirements and do not venture beyond the energy code expressed that insulation is an element they can increase all the time in the final construction documents.  One architect who strictly follows the prescribed design requirements for lodging chains said he goes beyond code to add more roof insulation in the specifications without telling the owner simply because it makes the most sense.  

A few architects described advanced features or materials they recommend for specifications in the design development stage.  Two architects and one engineer specifically touched on advanced techniques for managing thermal mass by flywheel effect or controlling thermal bridges.
  One architect also brought up a useful design strategy that, surprisingly, was not mentioned by any other designer:

One thing I have been trying to do [in my project designs] is install all the mechanical equipment on the conditioned side so it is within the insulated area; this might take up square footage in the building but it saves a lot of money.

- Architect

HVAC

A majority of respondents cited at least one advanced element to their design work (below):  

Table 30: HVAC

	HVAC
	Designers

N=44 (multiple responses allowed)
	Owners 

N=19 (multiple responses allowed)

	Geothermal    
	10
	1

	EMS / advanced controls
	10
	4

	Heat recovery / heat exchange
	7
	1

	High EER
	6
	4

	VFD
	6
	1

	Radiating floor heat
	4
	--

	Natural ventilation
	2
	--

	Thermal wheels
	2
	--

	Ice storage
	1
	1

	Low temp air distribution
	1
	--

	Cogeneration
	1
	--

	Absorption chillers
	--
	1

	Other:

	No specific mentions 
	6
	8

	N/A to typical work role
	3
	--


Geothermal systems were frequently mentioned by designer, while only one owner made mention of it.  Engineer and architect opinions on geothermal suggest that this technology is gaining greater visibility in the eyes of customers.  One appealing aspect mentioned is that geothermal is not considered to be disruptive to aesthetic values, with several designers specifically commenting that this kind of system does not require unsightly cooling towers or gas meters.  As to the financial consideration, one participant responded that “payback [with geothermal] is longer but if they are serious about it they will see the payback.”  Another architect pointed out the main selling points of geothermal are lower operational costs and independence of non-renewable resources, while another said oil prices are a driving motivator.  The other frequent mentions by both designers and owners were energy management systems or advanced controls, and high EER (Energy Efficiency Rating) for air conditioning systems.  

Disliked Technologies

Both owners and designers were asked to discuss any advanced features or technologies that they did not like to consider in their design discussions or final blueprints.  This question was intended to discern any perceptual barriers in any given technology’s claims of energy efficiency, cost effectiveness, or durability.  

In general, geothermal was mentioned by five designers, followed by heat pumps and heat recovery systems. Occupancy sensors had three mentions.  Those comments were mainly on the perception that sensors too often turn off lights in occupied rooms.   

Some technologies garner disparate opinions.  For all the positive mentions of geothermal cited above, other interviewees voiced an equal level of caution.  Several designers mentioned initial cost and lack of first hand experience as key barriers.  Others pointed out that the inclusion of such a system must fit within the greater financial reality of the business that will occupy that space.  

Heat recovery systems also gathered negative and positive comments.  Two engineers disparaged the usefulness of heat recovery systems in new project designs. Conversely, one architect specifically cited that kind of system in his interview as a fine example of a simple and robust technology:

The [two] efficiency issues are if it is simple, and if makes sense in terms of practicality. Like the heat recovery units.  A box fan on the roof, on/off, easy to maintain, great payback - that all makes natural sense.

- Architect

Table 31 shows the count of these most frequent mentions:

Table 31: Design Measures Perceived To Not “Work as Advertised” – Frequent Mentions

	Design Features/Measures
	Designers

(N=44)
	Owners

(N=19)

	Geothermal
	5
	--

	Heat pumps
	4
	--

	Occupancy sensors
	3
	--


In addition to these, there were a number of single mentions of other advanced design elements or technologies that were disliked, such as variable air volume temperature systems, desiccant systems, and trombe walls
.  The impression made by all of these comments is that by virtue of being truly advanced or emerging technologies or techniques, these measures still require further “shaking out” for these interviewees to better understand and use. Table 32 shows the count on these remaining technologies that garnered one or two mentions:

Table 32: Design Measures Perceived To Not “Work as Advertised” – Other Mentions

	Design Features /Measures
	From Designers
	From Owners

	Two mentions each
	Heat recovery, EMS, CFLs, daylight harvesting, PV
	Actual savings from EER ratings on AC

	One mention each
	LEDs, radiant heat, desiccant systems, pulse boilers, green roofs, black box water treatment systems, VAV temperature systems, advanced insulation products, Trombe walls
	Energy efficient glazing, demand controllers, VFDs for air handlers, green roofs, sky lights


5.5.2 Perceptual Blending of On-Site Alternative Energy Technologies with Energy Efficiency

Another rising factor that clearly affects the perceptions of all the interviewees – which might pose the dual qualities of both an opportunity and a challenge - is the perceptual “blending” of energy efficient technologies alongside on-site and renewable generation sources, along with non-energy related sustainable practices.  Throughout a number of interviews with both designers and owners, many respondents mixed in the topic of the costs and applicability of photovoltaic, geothermal, combined heat and power - and in one case even wind - alongside the more-expected topics of advanced insulation, HVAC, controls, or lighting.  Others brought up design elements such as graywater and rainwater management as well as “black box” water treatment systems as design factors relating to the interview questions.  

Geothermal systems garnered frequent mention by respondents.  Two designers said they actively promote geothermal to their commercial customers, and another said that his firm is becoming more likely to “push for geothermal”.  However, four other designers stipulated that geothermal systems have been frequently dropped from past projects mainly from lack of familiarity and costs. There were two separate mentions that the “well component” of geothermal systems posed the biggest physical problems along with the other commonly cited issue of long term payback on the costs.  The perceptions about geothermal are further discussed below.  

This perceptual blending of both source energy and energy efficient technologies could have positive or negative effects.  It is helpful to see that respondents are conceptualizing sustainable design practices that incorporate non-energy practices and on-site renewable generation as well as energy efficient technologies.  This may be caused by a growing awareness in LEED design and its related point structures.  A challenge that might arise from such perceptions, however, is that those hurdles common to alternative local energy sourcing – things such as the payback economics, site issues, feasibility costs, zoning, regulations – are not necessarily the same barriers for energy efficient technologies.  Evident in these interviews, however, was the fact that these technologies seem to seep in as anecdotal representations that respondents gave when specifically asked to reply to questions relating to “advanced energy efficiency”.  This perceptual issue has been noticed in the industry press as well.

5.6 Other Secondary Factors

There were several other factors mentioned that affect levels of efficiency.  These were not as frequently cited as the factors discussed above, but merit brief mention here as additional factors.  
1. The absence of professional designers can negatively impact the level of advanced technologies in a project.  Several designers touched on the negative impact made on advanced efficiencies when design work is done directly by contractors in the absence of professional mechanical or lighting designers.  One engineer complained that many mechanical systems are designed by contractors because architects don't want to deal with a mechanical engineer.   

2. Local zoning ordinances may inhibit advanced efficiency design features.  This was brought up by five different designers throughout various parts of the interview as one consideration among number of factors affecting choice of products or design.  No one, however, specifically pointed out zoning laws as a primary challenge or barrier.   

5.7 Summary

Cost Factors

Economic constraints such as the initial outlay, budget ceilings and payback schedules all factor into the design selection.  Opportunities for advanced efficiencies or sustainable technology may be ignored or dropped unless owners, financers and project team members share equal belief and interest in energy efficiency investment. 

The presence or absence of robust cost benefit analyses and the owner’s payback tolerance towards higher levels of investment remain critical factors when considering – and ultimately retaining – high efficiency measures.  The price for conducting lifecycle cost analyses of design options is perceived to be prohibitive in many situations.  While some advanced building designs and measures can mitigate other construction costs and sometimes even create a net savings, there appears to be a necessity in the early stages of the project process to secure a commitment by the owner to spend money and time performing and reviewing these analyses.  The believability and detail of such lifecycle analyses also weigh in as a decision-making factor.  This particular market barrier has raised similar interest and concern among others in the energy efficiency industry as well.
 

Split incentives remain a tough challenge.  Most developers pay little attention to future tenant energy costs in new construction or renovation projects unless the prospective tenant raises concern about such costs during lease negotiations.  A few architects will consult a prospective tenant on design elements as a matter of professional courtesy.  There are some early indications of a trend in developers building or renovating spaces to attract tenants interested in “green” operations.  

Value engineering is another cost-related barrier that may arise during final design development.  Value engineering is a step performed sometime between the design development and construction document stages where all design elements are examined for best cost.  Substitutes may be inserted for specified materials or technologies.  Most interviewees took a dim view of the way value engineering tends to screen out energy efficient measures and technologies.  Some expressed that even lifecycle cost analyses meant to support advanced measures will sometimes be dismissed or ignored as too complicated or lacking results.  Several designers who largely work within design-build teams minimized the formal step attributed to value engineering, and considered value engineering as more of an early and ongoing process. 

Project Teams

There appeared to be no significant correlations between the types of project teams and the incorporation of energy efficiency measures.  However, project design teams that are lead by construction managers are less inclined to include or keep energy efficient design features.  This may be seen as another indicator of commercial developers and owners who focus primarily on lowest cost and time expediency, and contract with construction managers to lead design teams with those cost and time requirements.

Sector and Owner Types

Owner motivations towards energy efficiency vary among sectors.  Such motivations are driven in part by project budgets, financial self-interest, the percentage of energy costs as part of a firm’s or organization’s operating costs, and organizational structure, and these factors can be generalized among sectors.  Education, municipal government, universities, and religious organizations are generally viewed by designers to be most receptive to incorporating energy efficient measures.  Third party developers of speculative properties for retail and lodging as well as those building or renovating commercially leased properties are generally least receptive to such measures.  Owners that use in-house engineers and managers tend to show higher degrees of engagement and interest in energy efficiency measures  due to the professional staff’s intimate familiarity with that firm’s or organization’s operating costs.  

Length of ownership is a factor that cuts across all sectors.  While speculative builders in any sector who have no long term ownership plans for a property are the least receptive to any kind of increased costs  for energy efficiency upgrades, any firm or organization building for their own use show a significant or growing interest in looking at a design’s impact on lifecycle costs. 

Design Factors

There is a small but steadily growing interest by some building owners, or in some cases publicly owned firms looking to lease space, in pursuing labels such as “green” and “LEED certified”.  In some cases, this is caused by local jurisdictions requiring such design standards.  

Sometimes designs are constricted by the owner’s or an architect’s aesthetic preference for incandescent or other less-efficient lighting.  Architects sometimes may accept or reject energy efficient technologies or measures on their aesthetic qualities.  Energy efficiency measures or on-site renewable energy systems that are hidden or unobtrusive tend to gain wider acceptance among architects.  Technologies perceived by architects to enhance aesthetic features diminish the potential for being rejected for aesthetic reasons. 

Designer and Owner Use of Advanced Efficiency Measures

Designers and owners had varied interpretations of what constitutes “advanced efficiency measures”.  While a majority cited typical design applications of mature energy efficiency technologies in lighting, building envelope measures, and HVAC, only a few quoted the use of newer efficiency technologies that go beyond those efficiency technologies that have already been well established in building design.   Mature efficiency strategies such as insulating beyond code, window glazing and air sealing were cited as “advanced technologies” by some designers. 

A number of designers described on-site power generation or renewable systems as “advanced energy efficiency technologies”.  One surprise was the frequent mention of “geothermal” by a number of designers when they discussed HVAC.  These responses appear to reveal a perception that technologies using renewable energy sources are the equivalent of energy efficient technologies.  This perceptual “blending” of two different types of technologies is encouraging when viewed towards the goal of reducing energy use.  However, the hazard may arise that the benefits of cost-effective high efficiency measures may be discounted or overlooked in any given project if the designer or the owner become disenchanted with the cost and placement issues typical of on-site technologies using renewable sources.

The overall impression from the opinions and responses gathered on energy efficient technologies is that the historical barriers of awareness and knowledge, in particular for designers, appear to be diminishing, and there is an overall comfort level with the use of mature energy efficient measures.  There is indication of lag, however, in the knowledge and use of truly advanced equipment and systems for some designers.  

5.8 Implications for ECB Program Approach

 Primary motivators among sectors are useful to gauge how much of a challenge may be expected towards building “buy in” among the owners and design teams in these sectors.  Projects in sectors already predisposed towards efficiency, such as universities, would be expected to be amenable to the exploration of high efficiency design features and technologies at the beginning of the project design stage.  Those on the lower end of the “acceptance” scale – such as owners and developers of leased commercial properties – would be expected to need early and persistently applied engagement. 

There are going to be project design teams that are best situated to integrate energy efficiency measures and technologies – those projects that have collaborative teaming arrangements, planned charettes, owners who are motivated towards energy efficiency, or all three.  Design teams in these kinds of situations would naturally be the most receptive for at least considering opportunities for program incentives and technical support.  Those project design teams working in the most challenging sectors are going to typically be, in the short term, best served with a package of prescriptive incentives.  Judgment calls will have to be made for those projects that fall somewhere between these two conditions.  

The availability of additional capital to capture good investment opportunities in energy efficiency is also important.  Commercial lenders and other capital funding sources need to believe that advanced efficiency measures retain or enhance equity as well as definitively contribute to reduced operating costs.

A lack of awareness, motivation, and acceptance of mature energy efficiency technologies does not appear to be a specific barrier at any point in the project design process.  Truly advanced technologies and design features generally need to be introduced in the early stages of programming and schematic design, however.  Once construction documents are finalized and submitted, only limited opportunities remain for direct substitutions in lighting, motors, HVAC systems, and for specifications on common building envelope elements such as glazing and insulation.    

6 Extent Designers Will Attempt to “Sell” Efficiency

The role and function designers might play – or decline to play - towards moving owners to a higher degree of efficiency varies among their industry.  It is based, in roughly equal measures, on the set of circumstances for the measures or technologies in question, who the designers is, who the customer is, and how they are engaged in the project.  

As previously discussed, key factors that arose from the interviews were sector types and the paybacks that designers know are acceptable, as well as the level of knowledge and familiarity with advance technologies by both designers and owners. Aesthetics, traditional design roles, and length of ownership also come into play. Design firms that pride themselves on advance efficiency design work are more dedicated to promote higher efficiencies.   

Most of the designers who support and advocate higher efficiencies described their approach as matching a level of effort with the expected level of acceptance.  Projects or customers who are known or would be expected to be accommodating towards efficient measures naturally offer the best chances for acceptance.  

After designers described projects that they felt are most flexible towards increasing initial costs for efficiency investment, they were next asked who they find to be the champion in those kinds of situations (Table 33, below).  Roughly a little more than one-third of the interviewees (19 of 46, or 41%) assigned that attribute to the ownership side and in many cases specifically to the customer’s in-house professional staff that would have expertise or a long-term interest in the operating costs.  Roughly another third felt that they were the ones who championed efficiency investments.  A handful (3) felt these were collaborative decisions by all, and the remainder (11, or 25%) were those who either were not involved in such conversations, or had no strong sense of what projects offer flexibility for accepting costs or have champions for higher efficiency. 

Table 33: Perceived Lead for Energy Efficient Measures - Designer Responses

	Owners
	Designers
	ALL
	None or NA
	TOTAL

	In-house – Facility Mgrs, Engineers, Architects
	Owner
	TOTAL OWNER
	Architect
	Engineer
	TOTAL DESIGNER
	
	
	

	7
	10
	17
	7
	6
	13
	3
	11
	44


From the interview results, and in particular with answers given by designer about the technologies they utilize in their design, we felt that the discussion about designer knowledge, motivation, and interest in promoting advanced efficiencies fall into three general types of groupings: Market Followers; “Middle of the Road” firms; and Market Leaders. 

6.1 Market Followers  

Market Followers can be a term attributable to designers whose responses indicate their business role is to follow and serve the owner’s wishes as best possible with little consultative services during the programming through final document stages.  When these designers were asked early in the interview about the “when” and “who” on operating and energy costs, they gravitated to a common theme of largely deferring to the owner on choices for building features and systems.  Their answers were also casual in how much they will look to advocate for advanced efficiencies, and their subsequent responses on what they considered to be “advanced efficient technologies” tended to cover mature, well-recognized efficiency technologies such as occupancy sensors, T-8 lighting and compact fluorescent (CFL) fixtures. 

All answers approximating either “Never” or “Rare” for question 7, “When are operating costs first brought up?” were coded as proxy indicators of this group.  Typical characteristics found in the interviews for these respondents are:

· They largely do commercial projects (59% average);

· They generally are small firms (average of four employees); 

· Most are engaged in traditional design-bid-build teams (61% average); and

· Most do a large number of projects per year (an average of 53 over the past 24 months). 

Common technologies they promote and use, with more than one mention, are shown on Table 34, below.  These are indeed efficient measures, but all largely mature in their technologies and none that would be considered “advanced”.

Table 34: Technologies Cited By “Market Followers”

	Lighting
	Building Envelope
	HVAC

	Dimming features, CFLs, occupancy sensors, T8 lighting with electronic ballasts
	Increased insulation, efficient glazing
	High EER (energy efficiency rating)/SEER (seasonal energy efficiency rating)


6.2 “Middle of the Road” Firms 

These firms comprise the largest group of interviewees.  These designers demonstrated they are generally informed and interested in advanced efficiencies, but also recognize the realities and limitations of the marketplace they work in.  A general characterization of their responses is that they present the best ideas during the schematic phase of the project, but only apply as much push as time and interest allow.  The general tone from these responses could be summed up as “we give them options; we push for the obvious things when we can, but the more advanced stuff may either be ignored or dropped, depending on the project or owner type”.  

As a group, key attributes we found among these firms were:

· They serve a variety of sectors (averages of 41% commercial, 29% government/educational, 10% industrial, 6% multifamily, and 16% other);

· They are generally medium to large firms (an average of 55 employees);

· They work in a variety of project teams (averages of 54% design-bid-build; 28% construction manager; and 20% design-build); and 

· They generally cover a large number of projects (an average of 87 over the past 24 months). 

As shown below, designers among this group gave a mix of both mature and advanced efficiency technologies in their lists of measures they are comfortable promoting:

Table 35: Technologies Cited by “Middle of the Road” Designers 

	Lighting
	Building Envelope
	HVAC

	Occ. sensors, advanced controls, CFLs, T5s, T8s, efficient lighting design, LEDs, electronic ballasts, dimmers, low voltage lighting   
	High efficiency insulation, glazing, spray foam insulation, air/vapor/moisture barriers, air sealing, efficient building materials  
	Geothermal, advanced controls, heat recovery, high EER equipment, variable frequency drives, radiant floor heat, natural ventilation, thermal wheels


6.3 Market Leaders  

Market Leader firms have created a market niche for advanced sustainable design practices, are willing to apply advanced design techniques, and were very expressive about their commitment to advocate energy efficiency.  The characteristics and technologies they promote are shown in Table 36 below.  Because there were only four firms that appeared to fit this business paradigm, their specific demographics are included in this table as well.  

Table 36: Demographics and Advanced Technologies by Market Leaders

	Architect Demographic
	Technologies (as quoted by respondent)

	
	Lighting 
	Building envelope
	Heating, cooling, ventilation

	25 year old firm

3 architects, 6 employees

Projects over past two years:

- 4 projects (actual)

- 94% government, institutional, etc.

- 2% commercial
	LED fixtures, electronic ballasts, direct/indirect lighting
	Balance insulation R values and use of mass for fly wheel effect [thermal mass design to effectively absorb and retain desired interior temperature], masonry insulation
	Heat recovery, thermal wheels, heat source, water based heat pump system, hot water radiation

	41 year old firm

1 architect

Projects over past two years:

- 20 projects (estimated)

- 50% government, institutional, etc.

- 50% residential/other
	Natural light integrated with electric, practical solutions to day lighting
	Higher levels of insulation, higher levels of thermal mass
	Look at zonings, module units, coordination with natural ventilation, night flushing in all cases

	7 year old firm

1 architect

Projects over past two years:

- 15 projects (estimated)

- 30% commercial

- 70% residential/other
	Dimmers, occupancy sensors
	Deep overhangs to provide shade, lower solar heat gain, insulation, insulated glass
	“For ventilation we use recovery systems and run the air through heat exchangers” 


In a related result, three university senior administrators we interviewed discussed their desire to hire just these kinds of designers who are familiar with advanced efficiency design and can readily develop a project to incorporate advanced measures: 

The specific building or project is chosen to go to the architects with principals who are familiar with “green”, LEED, etc. – those are our concerns.

- Senior university administrator

[Energy costs are discussed] typically in our design concept meetings. This includes the architects and mechanical engineers.  We initiate it and then look for them to design the most energy efficient building we can.

- Senior university administrator

Using Rogers’ market adoption curve as the backdrop, Figure 1 below shows general characteristics of these design firms along that curve as described above.  This is a generalization of the designers as described above, and approximated along the categories in Rogers diffusion of innovation curve.
  As shown, we presumed that either the Market Leaders or Followers would encompass some, but not, all outliers on either side. We assume in the commercial construction world that either extreme would only be occupied by either those experimental designers who advocate hyper-advanced technologies or practices (at the extreme end of the innovators) or a remaining handful (if any) who completely discount all energy efficiencies except as compelled (at the other extreme end of the laggards). 

Figure 1: Generalized Technology Adoption Characteristics of Design Firms 
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6.4  Summary 

Designer eagerness to engage clients in energy efficiency tends to be proportional to the anticipated interest of the client, which then drives and shapes the business strategy among these firms.  The spectrum of interest in promoting energy efficient design ranges from volume-driven designers who will invest only as much time into advanced designs or technology as their clients allow, to those firms who have built their business towards the use of advanced design work.  The latter tend to be smaller firms with less volume, and who may be more selective in the sectors and types of projects they engage.  Firms can be generally viewed as those who are Market Followers, who primarily utilize mature efficiency technologies in their design work, and for whatever code requires; “Middle of the Road” firms that show interest and use in both mature technologies and some advance kinds; and Market Leaders, who demonstrate a business interest and proficiency in advanced energy efficiency practices.  

6.4.1 Implications for ECB Program Approach

Designers who might be considered as “Market Leaders” demonstrate that they are already interested and knowledgeable about advanced efficiency design techniques, technologies, and measures, and appear to be engaged in sectors generally receptive to their offerings.  It stands to reason that the principals and staff in these firms should be the most accessible to any program offering.   Market Leaders can be identified through the lists of those certified as LEED-qualified designers, as well as members of local USGBC chapters.  

Those designers shown as “Middle of the Road” would appear to have some inherent knowledge and interest in truly advanced efficiency technologies, but may require more time and effort to engage in program offerings.  Those shown as “Market Followers” may be the toughest to secure interest or “buy-in” because of the nature of their work and the kind of sectors they serve.  There appears to be evidence of opportunities for educational approaches that cover advanced design features and technologies, as well as about financial paybacks typical of these technologies.  Such offerings can fit well in professional continuing education credits through the American Institute of Architects.    

7  Issues Relating to Code Compliance

Our last set of interview questions covered the subject of energy code compliance, and the impact of code in determining energy efficiency.  The researchable objectives in this set of questions was to gauge the level of willingness by the design community to exceed code; current and desired channels for continued learning; and an exploration of other issues relating to code awareness, enforcement, and adherence.  In the interview process we specifically looked for indications of any barriers to design application of advanced efficient technologies or designs that are raised or caused by code officials.  

7.1  Level of knowledge

We first asked designers to generally assess their level of knowledge of the state energy code on the presumption that those who might qualify themselves as having little or no familiarity would not have much more to add to the remaining questions, which was indeed the case with four designers (two architects, two engineers).  Three others qualified their knowledge as low, while a majority expressed a general or high level of familiarity (Table 37, below).  

Table 37: Level of Knowledge: Designers

	Code To Fit
	Sample Comments
	Count 

(N=43)

	None
	“Unfamiliar”, “Pretty unfamiliar” 
	4

	Low
	“Not very – we’re starting to learn a little more about it”, “Borderline…”, “Not very familiar”
	3

	Mid
	“Somewhat familiar”, “Fairly familiar”
	23

	High
	“Very familiar”, “Pretty familiar”
	13


Some of the architects tended to characterize their knowledge and familiarity through the use of the COMcheck tool or along general lines.  COMcheck is the analytical software that offers a streamlined process for demonstrating code-equivalent levels of energy efficiency to most commercial buildings.  COMcheck certification forms are accepted by code officials as proof that submissions are "deemed to comply" with the code. Five specifically mentioned checks on compliance for electro-mechanical systems are given to the project engineers.

7.2 Learning Channels for Designers

Designers were next asked on how they currently stay updated, and if they had interest in other means beyond their current sources.  Table 38 breaks out the sources that designers quoted:

Table 38: Current Channels for Code Updates - Designers

	Source
	Count 

(N=44, multiple responses allowed)
	Notes Relating to Responses

	AIA (American Institute of Architects) or similar
	20
	Along with the AIA, this includes mentions (one each) of CT Building Officials Association, International Code Council, and American Council of Engineering Companies, and “professional engineering society”; in addition, two referred to seminars specific to AIA

	State sources
	11
	Includes five mentions of “updates” and eight mentions of consulting the state website

	Casual sources
	12
	Information gained apart from formal delivery channels or sources, i.e. AIA, state, seminars, etc.  Includes mentions of “word of mouth”, office research or communications, web sources, newsletters, and trade journals

	Building inspectors
	8
	Includes mentions of both state and local building inspectors

	Seminars
	7
	General mentions of “seminars” only – does not include two other mentions of specific AIA seminars (above)

	Code consultants 
	6
	Includes mentions of either in-house code specialists or third party consultants

	Direct purchase or acquisition
	6
	Includes purchases of code books or electronic downloads of updates


As shown, the most frequent mentions were for the Connecticut AIA (American Institute of Architects) or similar professional associations.  Although most of the mentions of the AIA were from architects, this did include an additional mention by an engineer as well.  These respondents characterized this organizational channel as “updates”, “activities”, “committees”, or similar.  The state Department of Public Safety website was also frequently mentioned, either as a source of e-mail updates (presumably by the subscription service available through the site) or by referencing the website itself.  

An interesting number of designers (12) referred to more casual resources – that is, those who cited getting regular updates through word of mouth, interoffice communications, web sites, or trade publications.  There were also eight specific mentions of receiving code information and updates from local and state building inspectors, which might be considered almost as a subset to the “Casual Source” count.  In some of these cases, designers referred to conversations they hold with local inspectors as projects become developed, which they considered to be a regular source of updates.  

Seminars, the use of code consultants (either in-house or a third party subcontractor), and direct acquisitions of code materials also had multiple mentions.  The fact that seminars garnered fewer responses than a number of other resources suggests that it is important to consider multiple channels to distribute information about codes and related updates.  

Designers were asked if they had interest or recommendations for new sources, if any.  There was not a significant amount of calls for additional or new sources.  Of all the designers, just eighteen had specific suggestions (Table 39, below):

Table 39: Designer Recommendations on Channels for Code Updates

	Recommendations
	Count 

(N=18, multiple responses allowed) 
	Notes Relating to Responses

	None 
	23
	No specific suggestion to offer, or they expressed they were already satisfied with the sources they had 

	News or updates from the state
	11
	10 of 11 asked for regular electronic updates 

	Seminars, training classes, etc.
	6
	Includes three that asked for specific technical topics

	Updates via ASHRAE
	3
	These answers came from three engineers 


Of these, eleven asked for enhanced level of updates and notifications from the state.  All except one specifically framed that suggestion as the desire to get regular e-mail updates via electronic newsletters or similar; one other said they would like to get the same volume of information routinely provided to building inspectors. 

Six designers suggested seminars or training sessions, including a single mention of architectural schools offering code training.  Of these interviewees, two architects and one engineer specifically touched on the desire for technical presentations beyond the code updates themselves, that is, a desire to attend a more engineering-focused presentation on meeting code.  The impression created from these responses is that some architects are motivated and interested enough to learn more of the details about code compliance beyond the expected building envelope and glazing topics. 

Lastly, three engineers recommended getting updates from ASHRAE via meetings or electronic updates. 

7.3 Role of Code Officials in Determining Energy Efficiency

The last set of questions concerning the role of code officials garnered a significant amount of opinion and commentary from the designers.  The final question – “How would you characterize your working relationship with code officials?” – was purposely neutral and open-ended in order to increase the possibility of interviewees voluntarily uncovering other possible issues.  This last question about relationships with code officials was posed to architects only.  Probing or follow up questions were made to ensure this question was fully covered.     

The frequent topics that arose from these responses were about the quality and consistency of enforcement, the singular dependence given to the COMcheck submittal, and the larger focus code officials have on fire, health, and safety over energy.  Inadequacy in the mechanical systems code language arose as a secondary issue.

Most architects gave positive responses on their working relationship with code officials.  The opinions about the quality and consistency of knowledge and enforcement of the energy code, however, were strongly mixed.  Fully half of the architects gave accounts of local building code officials as those with a wide range of knowledge and understanding about the energy code, from very poor to very good.  

Some architects were quite harsh in their depiction of those on the less knowledgeable side of the spectrum.  These appeared to be attributes generally ascribed to code officials of smaller jurisdictions than others, although interviewees said that inconsistencies occur throughout the state.  In a few cases the architect listed off the cities and towns that they have experienced strong knowledge and consistent compliance, and then others where the opposite has been true. In some cases, the negative opinions appear to cover the issue of overall proficiency, and not necessarily isolated to just knowledge of the energy code.  Some were positive about their working relationship with code officials, but nonetheless had reservations about the expertise in energy issues for those officials.  Just a sampling of the architects’ comments shows the depth of opinions about the real life conditions with energy code compliance:

It is just a wide scatter shot - some are all different levels of competence.   Some are electricians, so that's what they look at [i.e. more focused on electrical design].  Some send drawings to an outside reviewer - some local guys are out to lunch and they ask us questions about this stuff.   

No particular pattern - just scattershot. There are some who are so inept I don't know how they got their jobs.  Others I respect.

Our experience with energy code compliance varies from town to town.  All of our experiences have been positive with building officials.  Some are more passive than others about getting the information.  It's somewhat gauged to the size of the town.  

It varies unfortunately from town to town.  Some towns require a full energy check - some towns do not check at all.  Towns that have a strict code are hard to get approved.  I would bet 60-70% of the new construction buildings in Connecticut don't make code. The good towns we have worked with are [lists a number of municipalities].  The other ones we have worked with that I won't mention are not good.  

Many comments centered on the singular reliance on the COMcheck submittal by some code officials, with no further inquiry or discussion with the architect.  A number of architects said they typically experience situations where the local official will just simply check off that a COMcheck report was added to the submittals with little or no evidence that it was actually reviewed.  This was repeated quite often throughout many architect interview responses:

The most they will do is ask about submitting for COMcheck.  I don't get a sense that they look at particular details. As long as you have met the paperwork, and you're covered, you have done your job. 

They are happy if they get the REScheck or COMcheck signed off. In that case, it's in the file, and they can say "I've done my part." For the mechanical part, as long as the engineer's seal is on it, they’re satisfied because they don't understand much of it.  

I don't believe that they in any way have an understanding on the energy side of savings, and really don't care unless the COMcheck has occurred…if it passes that's all they care about.

It looks fairly clear that in a majority of these conditions the code official frequently has a benign role in the level of energy efficiency that is included in the design.  Rather than posing a limit to the level of advanced efficiencies that might get submitted, the collective opinion from the interviews is that a number of local code officials rely solely on the evidence of a COMcheck analysis for the building design to pass energy code.   If anything, opportunities for proper compliance might be missed because the COMcheck submittal appeared adequate enough.  No interviewee volunteered that he purposely gamed any COMcheck submittal.  However, the potential for non-compliance on the energy code exists if changes in the final design or construction are made and are never reviewed against the COMcheck submission.  Two engineers, in fact, specifically called that out that very problem:

They [code officials] have no idea what they are looking at.  They could care less and it is frustrating.  The contractors go in and put in junk because the code enforcers don't ever crack down. 

- Engineer    

We [mechanical engineers] fill out COMcheck, because if you let the architect do it, they’ll “cook the numbers” so it passes, and everyone knows the inspector isn’t going to check it. That lack of code official concern on energy efficiency is really frustrating to mechanical engineers.

- Engineer

Another frequent mention in the discussion about codes was about a higher level of familiarity and focus by code officials towards the traditional code factors of fire, safety, and health (FSH) over the energy code.  They said that code officials will focus on FSH details such as fire access or ADA (Americans with Disability Act) requirements, but pass over or spend little time on the energy code compliance as long as the COMcheck submission shows the design will pass. 

Some architects admit, too, that their own discussions with code officials encompass much more time and effort on issues of fire, safety, and health than will any discussion on energy.  In a cross check of their previous answers, however, we had also seen that these are the same respondents who generally do not promote or include advanced efficiency measures in their designs.  

7.4 Owner Perceptions on the Impact of Energy Codes on Efficiency Decisions 

Owners were also asked briefly about their perceptions about the energy code, specifically, how much they care about going beyond code and if they leave that to the design team.   The responses were roughly split evenly between those who gave a positive affirmation to the questions, and those whose responses were neutral-sounding or benign.  

Those who gave affirmative responses (7) gave answers that indicated they were interested and generally informed about going beyond code.  As might be expected, two private university administrators who were interviewed were the most emphatic about constructing beyond code, while the third simply admitted not being familiar with code and leaving the issue of compliance to the design team.  Two others – a manufacturer and commercial property management/developer – expressed their answers in terms of their current intent going forward instead of what they have historically done.  The general tone from most of those who gave affirmative answers is that because they are interested and engaged, they want to make the final decision on design elements even if they leave the initial recommendations and any smaller details to the designers.

Ten other interviewees can be characterized as having just a generalized reaction to the question, or expressed that they just work to meet code.  These were responses that were generally benign, i.e. nothing said specifically positive or negative about addressing the energy code, or any comment on code officials.  In some cases, the owner expressed a general interest in efficiency, but did not necessarily specify intent or detail any particular advanced technologies.  All but one of these answers came from those who own or run commercial properties, and these answers are consistent with the designer perceptions we gathered about attitudes and motivations from this sector:

We will satisfy all the codes, but if we can do a little better in upgrading something, and it is to our advantage and it is not cost prohibitive, then we would probably do it.  

- Developer

I leave most of it up to the architect.  I would like to be as efficient as we possibly can.  We talk about going green but before you know it, it gets really expensive.

- Bank president

For future savings we are concerned but that is about it.

- Commercial property manager/developer 

If we can achieve maximum reduction in costs and provide the same similar finished product then we have done well.  In other words, we're looking at the investment, not necessarily if or by how much you're going beyond code. 

- Commercial property manager/developer  

For one of the respondents, a public university facility director, the building code establishes the ceiling whenever they are renovating - not by choice, but by directive.  She explained that the university has set strict policies for building projects to specifically meet, but not exceed, code.  This was largely due to state strictures passed in recent years to eliminate illegal construction bidding practices.

There is also movement evident towards higher requirements.  In one owner interview, we learned that the City of Stamford Board of Representatives had recently passed an ordinance that all new municipal buildings over 5,000 square feet in size, will be designed, contracted and built to achieve the LEED™ Silver Standard.
 

7.5 Summary 

Most designers expressed general familiarity with state energy code regulations, and often use COMcheck to create the required submission documents for local jurisdictions. Both the American Institute of Architects and state sources were the most frequently cited resources for keeping abreast of building and energy code updates, although code inspectors were also mentioned as routine sources as well.  Information updates from the state were the principal suggestion given by designers for future updates and changes. Seminars did were not frequently cited as current sources for code updates, although designers mentioned them in their recommendations for the future.  

Code officials are viewed as prioritizing their time and attention towards code compliance issues for fire, health and safety over the energy code. While most architects gave generally favorable impressions of officials, their opinions ranged widely regarding the competence and knowledge of code officials.  Designers perceive that inspectors’ level of energy efficiency knowledge varies from town to town.  Some inspectors were reported as relying solely on the COMcheck report submittal with no other substantive investigation or follow through.  No one discussed concerns or shared anecdotes about code officials challenging submittals that had advanced design features or technologies.  On the contrary, the breadth of the comments implied that deficiencies in energy code compliance of any given project documentation could go undetected because the official may never thoroughly review the COMcheck submittal or compare it against final construction.   

A few owners will take it upon themselves to construct with measures that go beyond what is required by the energy code, though most others seemed less connected to the topic.  Some jurisdictions, such as the City of Stamford, have increased code requirements to further capture energy efficiency savings.

7.5.1 Implications for ECB Program Approach

There does not appear to be any significant barriers raised by code officials towards advanced energy efficiency measures.  The issue of code official training and consistency in pursing energy code compliance is a public policy topic that goes beyond the scope of this study.    As a secondary effort, it may be useful to co-support ongoing workshops in advanced topics about the energy code, which can be offered to both code officials and architects through the local AIA and ASHRAE chapters.  
8 Conclusions 

The economic health and prosperity of the State of Connecticut is determined in part by new construction activity, of which subsequent energy consumption plays an indispensable role.  In approaching the researchable questions on building construction practices, we analyzed a wide variety of market data and in-depth comments captured in the interviews.  

The construction industry is by its very nature conservative and slow to change.  As quoted in a recent Wall Street Journal review of the new book exposing the construction industry, Getting Hammered: Broken Buildings, Busted Budgets, building project methods are likened to “200 years of tradition unhampered by progress”.
  There are signs of external demands and interest in efficiency and sustainable design that are, however, pushing some designers and owners to consider and act upon new approaches.  

As seen in the statewide commercial construction data, commercial new construction and major renovation in Connecticut is robust in the commercial office building, retail, accommodations, warehouse, and finance/insurance sectors.  We also found that retail, accommodation/food service, and finance/insurance projects have larger proportions of out-of-state architects than other sectors, and this poses a challenge for penetration by the ECB program.

The degree to which operating costs, and in particular energy costs, is included in the design phase of a given project depends on a number of factors.  Owners in major commercial building sector have different levels of motivation based on energy efficiency awareness, budget flexibility, length of ownership, and the level of their own certainty towards getting a timely return on the project investment.  This affects the level of effort designers will take in promoting efficiency among these different owner types.  Universities, schools, public entities, and religious organizations all have higher levels of motivation and interest in energy efficiency than other sectors, although financing challenges unfortunately are significant barriers.  Owners of commercial and retail leased spaces lead among those least motivated, although this is beginning to change from new pressures by tenants interested on more cost efficient and sustainable designed spaces.  We found that design firms specializing in commercial lease and retail development tend not to focus on eventual operating costs as much as those involved in governmental and institutional projects.  Small design firms with a business focus on sustainable design are seen as the market leaders of energy efficiency, while higher volume designers may often overlook the efficiency consideration among other competing interests and issues.  Builders of commercial lease properties rarely look for energy efficiency opportunities for their tenants, although pressure and interest appears to be rising from some quarters.  Hotel developers heretofore seen as ignoring the operating costs discussion altogether may be changing course, though a categorical statement is premature.  Each sector varies in opportunities and challenges for pursuing energy efficient design features.  

The historically accepted design process stages of programming, schematic, design development, construction documents, construction, and occupancy are generally followed in the design community, but those distinctions are now starting to blur with the advent of newly emerging design process systems and software.  For those who generally work along the traditional design stages, the programming and schematic stages were largely described as the key stages for making changes without incurring significant negative impacts in project time or costs.  

Owner, architect and engineer perspectives about the design process are generally the same, but differences arise in opinions on the failures to incorporate energy efficiency.  The condition where stakeholders simply do not care about energy efficiency is fairly rare, but often is the case where other eclipsing values are given first priority, and tensions can arise because of the lack of alignment among parties in a project team.  Architects stress aesthetic considerations, and sometimes this is reflective of client wishes; engineers focus on performance; owners constantly check their budgets.  Across categories, we had seen widely mixed opinions as to whether energy efficiency will become a permanent fixture in design considerations.  The role of product suppliers was seen generally as secondary and is viewed more as a resource.  Large firms were inclined to lean more heavily on their expertise, and their role becomes amplified with the onset of ongoing maintenance. 

Often the initial project cost outlay prevents energy efficiency measures from being integrated.  Absent strong advocacy in the early stages of a project, sustainable technology implementation may fall victim in a project’s value engineering phase.  Projects lead by construction managers were cited by some interviewees as an impediment to energy efficient design if cost becomes the key factor.  Nevertheless, rising oil costs and the recent media attention over “green buildings” and LEED certification has raised interest in some sectors, and there is evidence in the owner interviews that even some in the commercial development world are now investigating new technology’s viability as an investment and its robustness as compared to standard designs.  When an architect agrees to engage a client in energy efficiency discussion, their enthusiasm tends to be proportional to the interest cues expressed by that customer.  As expected, anticipated payback time is a principal owner concern, and usually weighed against the expected term of property ownership. The relative importance of anticipated payback varied according to owner type.  The belief in the accuracy of payback analyses also weighs heavily in project decision-making.  The cost itself of conducting such analyses also factor into final efficiency levels in design work.  

Knowledge and use of mature energy efficient technologies – things such as LED exit signs, occupancy sensors, T8 lighting and similar – are widespread among the designer community.  Knowledge and application of advanced design features and technologies, however, appear to be less frequent, and are met with hesitation.  Perceptional blending is occurring in the design community of purely efficient technologies (i.e. those technologies that maximize the use of a kilowatt or a BTU) with those technologies that supplement or replace external sources of energy with renewable sources, such as geothermal and photovoltaic.  

Our interviews revealed that the experience and knowledge level across all market players are crucial in formulating lasting impressions regarding efficiency technologies.  The simplicity of any given technology’s installation and a validation of its effectiveness are often prerequisites.  Negative sentiments from previous experiences with emerging technologies may jaundice subsequent consideration.  

Designers and engineers question the level of proficiency among some code officials in regards to the energy code.  Code officials are seen as more focused and familiar on traditional fire, safety, and health issues.  Designers perceive some code inspectors demonstrate small concern or show unfamiliarity towards energy efficiency, although they may still have a positive working relationship with these officials, and may confer with them on code changes.  Opportunities appear to increase the competence of code inspectors, facilitate information sharing, and foster greater understanding towards the existing energy codes. 

While financial considerations remain the overarching factor in building construction today, there are signs suggesting a greater willingness consider energy efficiency.  What clearly stands out is the pronounced need for further investigation on what energy efficiency technologies can actually deliver to a building’s operational and resale value.  

The traditional project design process limits collaborative relationships among all participants, and linearity of the project stages may hinder opportunities in long-term efficiencies.  New rules of project engagement could be encouraged to mitigate existing prejudices of efficient technologies and create incentive-based momentum towards their implementation.

9  Sector Assessment 

This section summarizes the results of the analyses within the key sectors discussed through this report.

9.1 General Market Position for Payback and Awareness among Sectors

Figure 2 below shows a generalized representation of the sectors discussed in this report.  One axis represents payback tolerances, and the other represents the level of interest and awareness towards energy efficiency.  Each sector is next shown among four quadrants to characterize their market position for advanced efficiencies.

Figure 2: Market Position for Accepting Efficiency, by Sector
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The sectors that are shown within quadrant “A” are those that historically have had longer payback tolerances than other sectors shown, but are still progressing in interest and awareness. Those sectors in “B” are ones that have been seen as both motivated and aware of energy efficiency, and have relatively longer payback tolerances than other sectors.  Those on the opposite corner – “C” – are those who have short paybacks and limited interest.  Red arrows show recent trends in movement among these key sectors.  The accommodations, foodservice and commercial retail sectors have historically had low interest and payback tolerances, but have recently shown movement in interest and awareness.  This would be represented in “D”, which reflects those firms in these sectors that have higher levels of interest than similar firms, but yet may still be resistant towards longer paybacks.  Other sectors, such as government, institutional, and industrial show gradual movement both towards both longer paybacks and interest.  

9.2 Key Sector Synopses 

This section summarizes the key industry sectors discussed in this report.  These are intended as generalized summaries of the interview results analyzed in this report.  

9.2.1 Commercial Sector

Generalized Project Entry Points and Conditions: 

· Best to engage early to gain owner and design team “buy-in” and interest

· Leases create a disconnect between owners and their tenants who pay the pro rata energy costs

· Ultimate buyer or tenant may have significant weight in design choices;  some public corporations are raising interest on “green” or LEED construction for purchased or leased space

Figure 3: Commercial Sector – Project Entry Points
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Figure 4: Commercial Sector – General Attributes
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9.2.2 Retail and Accommodations Sector – Franchise and Chain Ownership

Generalized Project Entry Points and Conditions: 

· Franchise or chain specifications already set by regional or national corporation; no programming stage and minimal schematic stage 

· Prescriptive measures and incentives may be possible in the design development stage

· Timelines are relatively short compared to other project types

· Possibility that designers may be outside of the state 

· Growing consumer interest and sensitivity to “green” retailers and lodging 

· Gradual increase in interest towards reducing energy costs

Figure 5: Retail/Accommodations Sector (Chains) – Project Entry Points
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Figure 6: Retail/Accommodations Sector (Chains) – General Attributes
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9.2.3 Retail and Accommodations Sector – Independent Ownership

Generalized Project Entry Points and Conditions: 

· Early entry to maximize both owner and design team “buy-in”  

· Local owner may be largely reliant on design team and construction firm recommendations throughout the design stages 

· Those with long term ownership plans will have wider payback tolerances although project capital may be constrained 

· Local ownership may be relatively more accessible than regional or national corporations of similar chain businesses 

Figure 7: Retail/Accommodations Sector (Independent) – Project Entry Points
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Figure 8: Retail/Accommodations Sector (Independent) – General Attributes
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9.2.4 Industrial Sector 

Generalized Project Entry Points: 

· Early entry to maximize both owner and design team “buy-in”  

· “Buy-in” strategy may need to include operations and facility staff

· Financial appraisers may not approve additional project costs for small/medium sized projects

· Split incentive barrier arises from firms that lease manufacturing/warehouse space  

Figure 9: Industrial Sector – Project Entry Points
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Figure 10: Industrial Sector – General Attributes

[image: image15.emf]Minimal

Varied

Significant

Owner Focus/Interest in Energy Costs

Financial Depth and Flexibility

Payback Tolerances

Interest in Reducing Environmental Impacts


10   Recommendations for Program Approaches 

This was a study of the design practices within the construction and major renovation marketplace in Connecticut, and did not specifically assess current utility program and promotional practices as performed commonly by process evaluations.  These recommendations may already reflect current or planned activities and strategies by UI and/or CL&P.    

Overall, the recommendations are to consider and assess the potentials for these strategies:

1. Targeting outreach, support, and education to owners in key sectors; 

2. Provide support for advanced design processes and software; and

3. Support strategies to increase learning and awareness on energy efficient building valuation.

10.1 Target Outreach, Support, and Education to Owners and Their Allies in Key Sectors 

Key business sectors, and the designers who serve them, are at different levels of motivation, interest, and knowledge for advanced energy efficient technologies that go beyond “mature” energy efficient technologies and measures (e.g. lighting technologies that have been in the marketplace for ten years or more such as T-8 lighting, occupancy sensors, and LED exit signs).   Some sectors are more challenging than others to drive interest and participation towards utility programs.  These suggestions below describe possible sector-specific activities.   

a. Conduct sector-specific outreach and support.  These would be targeted initiatives in networking, information support, and value-added services such as benchmarking or lifecycle cost analysis tools for the two to three sectors that make up a significant portion of the new construction and major renovation marketplace.  The objective in these sector-specific approaches would not be to provide new or specific programs or incentives.  Rather, the goal would be to leverage new or existing relationships with key trade organizations, allies, and suppliers in these sectors to maximize their knowledge, interest, and use in the existing utility programs; enhance opportunities to uncover advanced knowledge of project plans; customize program and technical information support specific to that sector; and facilitate interest and participation towards existing utility programs.  Current models of sector-specific approaches are now being used by Efficiency Vermont and the New York State Energy Research and Development Authority (NYSERDA).  

b. Enhance further technological understanding and acceptance among targeted sectors.  Widespread acceptance of mature technologies provides a firm foundation to build further knowledge and acceptance of advanced or emerging technologies.  Sponsorships could be considered for case studies, workshops, and demonstrations of advanced systems and features specific to that sector.  In particular, presentations of real life applications of advanced systems and designs can be useful to consider within a peer-to-peer setting in the sectors that have been a challenge to engage, motivate, and bring interest towards energy efficiency programs.    

c. Provide positive public recognition of sector-specific projects exceeding the energy code.  As opportunities continue to grow for public recognition of high efficiency design work (such as Energy Star rated buildings or LEED certified construction) all participants of an exemplary project in that sector – owners, design team, and even the appropriate code official – could likewise be recognized for being a contributing member to that project’s success.  This kind of public inclusion can encourage greater interest for others to stay abreast of advanced energy efficient designs.  Public recognition can drive this interest partially through a Hawthorne effect
 as well as from the message clearly sent that compliance equal or higher than energy code is an important and desirable part of public policy equal to the traditional compliance issues of fire, safety, and health.  

d. Collaborate with other organizations on upstream approaches for national retailers and franchisers.  As described in the analyses, many projects in the accommodations and chain restaurant industry appear difficult to intervene at a local or state level because their design technologies are already specified by the national source, i.e. the chain headquarters or franchiser.  It may be useful to consider some level of collaboration with other states, utilities, or agencies to promote a common message of increasing the efficiency levels in pre-set design specifications.  

10.2 Program Support for Advanced Design Project Systems and Software

New advances in design project systems and software are blurring the traditional design process stages.  Related to this is designer and owner interest in comprehensive economic impact analyses that show both a net project cost benefit and post-construction lifecycle costs on these types of integrated designs.  Suggestions are the following:

a. Consider program support or integration for new design processes and technologies now emerging.  Collaborative design team arrangements were noted as beneficial environments to have all parties equally engaged and committed towards final designs that incorporate advanced efficiency design elements.  Continued program support of collaborative design teams, whether they be Integrated Project Delivery processes, design charettes, or similar activities can also contribute towards thoroughly capturing energy efficiency opportunities.  The Integrated Project Delivery process and the related use of Building Information Modeling appears to offer a new breakaway from the historical barriers of making and integrating design changes.

There may also be a benefit towards supporting any research, field testing, and eventual public adoption of new advances in lifecycle cost models which show an incremental reduction in time to conduct the modeling (and thereby reduce the cost of services to perform this modeling) or prove to incrementally increase the accuracy of the forecasted results.  As possible, measurement and verification results of efficient buildings or building technologies that are shared as case studies may be useful to the engineering community to demonstrate the veracity of the savings forecasts that were conducted before construction began.  

b. Support and promote ideas, demonstrations, and case studies of immediate net construction cost savings emanating from advanced design and technology strategies.  One of the most useful breakthroughs on first cost issues are advanced design concepts where an integrated or collaborative design process may create an immediate net savings in the project cost that overcomes the incremental costs of high efficiency measures within that design.  For example, if a building project incorporates newly emerged advances in roof reflection, insulation, passive ventilation, and strategically placed mechanical rooms, the additional cost of those design elements (in both designer time and actual construction labor and materials) may be surpassed by the reduced costs in ductwork, HVAC system size, installation labor, and other materials of a more standard or traditional design.  A 10% or higher net savings off the total project cost would make a compelling reason for a building owner and the capital funding sources for that project to agree to the design concept.   

10.3 Consider Support towards Increasing Awareness on Energy Efficient Building Valuation

As shown in the study, initial interest by some developers is rising for advanced designs.  Opportunities are now unfolding to strengthen the awareness and knowledge of efficiency’s contribution towards long-term equity.  Specifically, suggestions are the following:

a. Support and distribute research on valuation of energy efficient designs and technologies by commercial appraisers.  .  One area yet to emerge as an influential factor in support of commercial energy efficiency is the role of commercial appraisals.  Historically, a commercial appraisal typically values a property based on a three-tier approach: income, replacement, and sales comparison.  Further research would help the appraisal industry move towards greater understanding of reduced long-term operating costs and how it relates to increased tenant occupancy or rents or in higher sale value of a building to a potential buyer compared to a similar property with less efficient systems.  There have been tentative steps made in the past to explore these concepts, although new research is pending.  The Green Building Finance Consortium, for example, appears to be a suitable organization to increase knowledge and awareness of energy efficient technologies through  current resources with  studies on financially evaluating sustainable properties scheduled for release in 2008 (www.greenbuildingfc.com).  

b. A mandated disclosure requirement on building energy costs at time of sale may be a useful public policy tool to consider.  The state of California, for example, recently passed legislation that mandates by January 2010 commercial building owners and operators will be required to disclose a building’s benchmarking data and EPA energy performance rating to a prospective buyer or lessee of an entire building, or to a lender that would finance an entire building.
  

11  Appendix A: NAISC Code Descriptions

	NAICS CODE
	Industry Sector
	Description

	11
	Agriculture, Forestry, Fishing and Hunting
	Establishments primarily engaged in growing crops, raising animals, harvesting timber, and harvesting fish and other animals from a farm, ranch, or their natural habitats

	22
	Utilities
	Establishments engaged in electric power, natural gas, steam, water, and sewage

	23
	Construction
	Establishments engaged in construction of building and other structures

	31
	Manufacturing-Food, Bev, Apparel
	Industries that transform livestock and agricultural products into products for immediate or final consumption

	32
	Manufacturing-Paper, Chemical, Plastic
	Industries that manufacture paper goods, plastics materials, or use chemical processes in transformation of other materials

	33
	Manufacturing-Metal, Machinery, Electrical
	Industries that manufacture products for metals, electrical equipment, and end products that apply mechanical force

	42
	Wholesale Trade
	Establishments engaged in wholesaling merchandise

	44
	Retail Trade-Vehicle, Electronics, Food & Bev.
	Establishments engaged in retailing merchandise such as autos, electronic goods, and food and beverage.

	45
	Retail Trade-General Merchandise
	Establishments that have the equipment and staff to retail a large variety of goods

	49
	Transportation and Warehousing
	Industries providing transportation of passengers and cargo as well as warehousing and storage for goods

	51
	Information
	Establishments engaged in publishing, broadcasting, and processing information

	52
	Finance and Insurance
	Establishments primarily engaged in financial transactions and/or facilitating financial transactions

	53
	Real Estate, Rental and Leasing
	Establishments primarily engaged in renting, leasing, or otherwise allowing the use of assets

	54
	Professional, Scientific, and Technical Services
	Establishments that specialize in performing specialized professional, scientific, or technical services

	55
	Management of Companies and Enterprises 
	Establishments that administer, oversee, and manage the securities of a company

	56
	Admin., Support, Waste Mgt., Remediation Services
	Establishments providing routine support activities for the day to day operations of other organizations

	61
	Educational Services
	Establishments that provide instruction and training on a wide variety of subjects

	62
	Health Care and Social Assistance
	Establishments providing health care and social assistance to individuals

	71
	Arts, Entertainment, and Recreation
	Establishments that operate facilities or provide services to meet varied cultural, entertainment, and recreational interests of their patrons

	72
	Accommodation and Food Services
	Establishment
s providing customers with and/or preparing meals, snack, and beverages for immediate consumption

	81
	Other Services (except Public Administration)
	Establishments engaged in providing services not specifically provided for elsewhere in the classification system

	92
	Public Administration
	Establishments of federal, state, and local government agencies that administer, oversee, and manage public programs and have executive, legislative, or judicial authority over other institutions within a given area

	99
	Undefined
	


12  Appendix B: Design Process 
A variety of published resources exist that describe and assess the typical design phases and where design changes can occur to affect energy use.  This appendix is a brief description of the commercial design process, and the stages where design modifications to capture energy efficiencies can take place.

Design teams vary in management, structure, protocols, communication paths, and contractual arrangements.  Regardless, at least one or more of the design project participants are always in charge of, or engaged in, this typical construction management path:

Table 40: Typical Commercial Construction Design Process

	Initial Programming
	A series of preliminary discussions with the architect to determine the client's functional needs, general aesthetic goals and projected budget.

	Schematic Design
	At the end of the schematic design phase the architect will present rough sketches to the owner for approval. These sketches will provide the owner with the opportunity to verify that the architect has correctly interpreted the client's desired functional relationships between various activities. The sketches will also provide the client with a generalized depiction of the exterior design.

	Design Development
	At the end of the design development phase the architect will provide the client with drafted to-scale drawings that will illustrate the project as it would look when it's constructed. These drawings will specifically define the site plan, floor plans and exterior elevations. The client must provide input to the architect at this time as the design development drawings are used as the basis for the construction drawings and preliminary cost estimates.

	Construction Documents
	Based on owner-approved design development drawings, construction drawings are prepared.  When the construction drawings are complete the client will have sufficient information to secure a contractor bids and to submit to the proper jurisdiction to obtain required permits.

	Construction
	The building and renovation is constructed according to the final designs.  Changes by the construction team must be submitted to the owner or owner's representative for approval. 

	Occupancy
	Owner or tenant move in and use building.  Commissioning may take place before occupancy begins.


The ability to effect change in design elements, particularly for changes to reduce energy use, strongly correlates to this general path. The Pacific Northwest National Laboratory in 2003 further analyzed and characterized the technology decision points in commercial new construction design and construction.  The table below summarizes their findings of critical decision points for each key technology area
:

Table 41: Critical Decision Points during Commercial Construction Projects

	Technology Area
	Project Phase - Critical Decision Point 

	Insulation
	Design development /early construction ( receipt and award of bids)

	Windows
	Design development /early construction (receipt and award of bids)

	Space conditioning / HVAC system
	Construction phase, although viability of choices are bound by design considerations and codes 

	Water heater
	Construction

	Lighting
	Design development, although typically the technical specification is already set by this phase 


However, the general precept accepted in most new construction energy efficiency programs is that the ease, cost, and remaining viability to insert changes diminish as the project proceeds into final documents, construction, and occupancy.  As a project progresses, the level of effort needed to assess and insert a design change for efficiency sake increases; at the same time, the potential energy savings decreases steadily until there are minimal opportunities left that still would make economic sense.  The figure below is an illustrative example of the general correlation between design effort and potential energy savings along each part of the typical design process:

Figure 11: Design Effort vs. Potential Energy Savings in the Design Process
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In general, the level of possible savings is at the highest at the earlier stages of a project, and gradually diminishes as design development is finished and final prints are prepared for submission to the local jurisdiction.  

13  Appendix C: Interview Guides 

RLW Analytics

ECMB Standard Practices Study

Interview Guide – Architects
 

[Final 9.03.07]

Introduction 

This interview is part of a research study sponsored by the Connecticut Light and Power and United Illuminated, and managed by the Connecticut Energy Conservation Management Board.  The ECMB is interested in learning more about how energy efficiency is considered as part of the new construction process, and to help them better understand how they can best support Connecticut businesses through utility new construction energy efficiency services and incentives.  

Your answers will be considered fully confidential, and will not be shared with the ECMB, the utilities, or any other organizations.  Our analysis ties together all the individual answers to produce our report, and no single answer or respondent is identified.    

TYPES:

From your best estimation, what percentage of your projects in Connecticut -- in the last two years -- fell into the following four categories:  Commercial, Government or Education, Industrial, Multi Family Residential, or, any other specific sectors?  

	TYPES
	(1)

1 = NO, 

2 = YES
	(2)

IF YES> % of CT Projects

	a. Commercial (offices, retail spaces, and similar?)
	
	

	b. Government, Health Care, or Education?
	
	

	c. Industrial or warehouse facilities?
	
	

	d. Multiunit apartment buildings?


	
	

	e. Other types of spaces (SPECIFY BELOW)
	
	


GENERAL SECTION 

1) Years in Current Position:  YEARSJOB __________
 

2) How old is your company?  ____ YEARSCO
3) Can you tell me about how many employees you have, including yourself? ____ EMPCOUNT
4) And, how many of these, including yourself, are registered architects? ____ REG_ARCH
5) How many Connecticut projects did you/your firm complete over the past two years?  (By “complete” I mean you completed the design work and all equipment choices were finalized)  Is that actual or estimated?     

a. ______ Connecticut projects

b. ______ 1 = Actual, 2 = Estimated

MAJOR DECISION POINTS SECTION

One of the key interests the utility sponsors have is to better understand how decision making works in your world.  My first set of questions relates to those decision making paths, and then in particular how energy efficient design measures fall into those paths.  

6) If you can give me a rough estimate, about what percentage of your project teams would you characterize to fall into each of these types shown below? 

a) Design-bid-build: ____%

b) Construction manager as agent or advisor: ____ %

c) Construction manager as builder: ____ %

d) Design build: ____ %

7) For these next two questions, let’s stay with the most frequent type of project team you’ve mentioned here.  In the initial development stage of the project, where does the topic of that building’s eventual operating costs – water, sewer, electric, heat -- begin to be considered?  Who tends to bring these topics up?  

8) What trends or changes have you been seeing in who brings up operating cost as a decision point in these projects?  In particular, who brings up energy costs, and what has been the level of concern or interest? 

9) For those owners/developers who are building for tenants that will pay their own operating costs, what have you experienced as far as concern or interest in a building’s energy cost? 

10)  What is your role in advocating for or against increased energy efficiencies with the owners?  With the mechanical and electrical design engineers?

11) The next few questions concern your working relationship with the electrical/lighting engineers and the mechanical engineers in these project teams:

a) How does either type of engineer influence energy efficiency decisions? 

b) Do the design engineers support any particular types of efficient equipment or energy saving measure?  What kinds of projects are those, and what was the “catalyst” or reasoning behind their support?

c) Likewise, what kinds of advanced efficiency measures or design features have you seen “shot down” by design engineers?  What has been the reasoning?

d) Do you ever experience equipment suppliers contributing to those decisions?  In what way? 

12) Obviously the “first cost” is an important consideration in most projects.  

a) For the primary type of project team you’ve mentioned, are there types of projects that – no matter what the operational cost benefits may be – there is little or no way to increase the project cost to get those benefits?  

b) On the flip side, what are the types of projects you’ve had where there’s been some flexibility in increasing cost when it means getting those added operating cost benefits?  

c) For those situations, who do you find to be the champion to justify those costs and added benefits?  What are the “selling points” used for these efforts?  

d) How have you seen the “value engineering” phase of a project review treat these “selling points”? 

e) What situations have you experienced where the owner specified a first cost investment return, i.e. ROI, in order to say “yes” to an increased cost? [IF RESPONDENT PROVIDES EXAMPLES] What have been those stated ROIs?  

KNOWLEDGE, USE, RISK SECTION 
The sponsors recognize that there are varying degrees of usage and perceived risks with energy efficiency.  These questions pertain to their interest towards a better understanding of those issues.  
13) For any measure or design feature relating to reduced energy use: 

a) What specific design features or electro-mechanical systems have you experienced, heard about, or witnessed that didn’t “work as advertised”? 

b) What advanced design features or electro-mechanical systems are you comfortable bringing up and eventually integrating into your customer’s blueprints?

i) Lighting

ii) Building envelope

iii) Passive or active solar

iv) Heating, cooling, ventilation

c) Considering those things you’ve mentioned that you don’t like to use and those that you do, how what are the issues that lead to feel this way?  

CODES AND CODE OFFICIALS SECTION

Lastly, the sponsors are looking to better understand your relationship with code officials, and how that affects energy usage on submitted designs and final construction.  

Bear in mind that these questions concern only the energy portion of the state building code.

14) How familiar or unfamiliar would you say you are with the state energy code?  

15) How do you currently get the latest news and updates on codes?  Are there any additional ways you wish would be available? Any existing professional development channels that could be used but currently are not?

16) What are the kinds of projects where you readily go beyond energy code?  What specifically was put in for those projects?

17) If we ignore cost for a moment, what other conditions or situations would there be for not choosing to pursue a design element or measure that goes beyond energy code?

18) What kind of working relationship do you have with code officials in Connecticut?  What particular geographies or municipalities have you had good or bad experiences for energy code compliance issues? 

RLW Analytics

ECMB Standard Practices Study

Interview Instrument – Owner 

Introduction 

This interview is part of a research study sponsored by the Connecticut Light and Power and United Illuminated, and managed by the Connecticut Energy Conservation Management Board.  The ECMB is interested in learning more about how energy efficiency is considered as part of the new construction process, and to help them better understand how they can best support Connecticut businesses through utility new construction energy efficiency services and incentives.  

Your answers will be considered fully confidential, and will not be shared with the ECMB, the utilities, or any other organizations.  Our analysis ties together all the individual answers to produce our report, and no single answer or respondent is identified.    

Business:___________________  

A. [Opening/screening question]  What new construction or renovation projects have you recently had, or planning on? (INSERT AS MUCH DETAIL AS POSSIBLE)

1. In the initial development stage of any given project, when does the topic of that building’s eventual operating costs – water, sewer, electric, heat -- begin to be considered?  Who brings these topics up?  

2. In particular, who brings up energy costs?  What’s been your level of concern or interest? 

3. As a quick hypothetical: in the beginning stages of your project design, the design team proposes a significant design element or technology that raises the project cost by 5% or similar, but points out that there is a simple payback in X years on lower energy bills.  What would be your reaction and thoughts?

4. For any measure or design feature relating to reduced energy use… 

a. What specific energy efficient building features or equipment have you experienced or heard about that didn’t “work as advertised”? 

b. On the flip side, what advanced energy efficient features or equipment have you been comfortable including in your project(s)?

5. How much do you care about going beyond the state energy code?  How much do you leave up to the design team?
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� Post, Nadine M.  “Energy Performance Data Largely Lacking”, Engineering News Record, November 7, 2007 (accessed February 28, 2008, http://enr.ecnext.com). 


� Referring to the organizational phenomena where an increase in productivity occurs by the stimulus of being observed and made to feel important.


� Per a recent American Institute of Architect whitepaper, An Integrated Project Delivery (IPD) is “a project delivery approach that integrates people, systems, business structures, and practices into a process that collaboratively harnesses the talents and insights of all participants to optimize project results, increase value, reduce waste, and maximize efficiency through all phases of design, fabrication, and construction.” (AIA National/AIA California Council, “Integrated Project Delivery: A Guide”, 2007).


� Briefly, charettes are any intense, on-the-spot, and highly collaborative design efforts that take place over a short period of time.


� California State Senate, “AB 1103, Saldana. Energy: commercial buildings: consumption”, October 12, 2007; search return results for full details on AB 1103 available on http://info.sen.ca.gov/. 


� As found in the US Census NAICS website (http://www.census.gov/epcd/www/naics.html).


� “Handbook on Project Delivery”, American Institute of Architects, California Council, Sacramento, CA, 1996 (updated 2004).  


� Information from this section is largely cited from the above source, as well as a subsequent presentation and notes derived directly from that source in an advanced architecture course from Iowa State, (http://www.lib.iastate.edu/commons/arch482/02fall/notes/Project_Delivery.pdf, accessed August 21, 2007). 


� The AIA writers of the “Handbook of Project Delivery” expressed that they chose to pragmatically describe the attributes of each project type and avoid subjective observations of how well each may or may not work.   


� The attempt in such methodology is to minimize the natural inclination for respondents in any given survey or interview to describe themselves, or the conditions inquired about, more favorably then may be actually true.  


� “Handbook on Project Delivery”, American Institute of Architects, California Council, Sacramento, CA, 1996 (updated 2004).  


� Per a recent American Institute of Architect whitepaper, An Integrated Project Delivery (IPD) is “a project delivery approach that integrates people, systems, business structures, and practices into a process that collaboratively harnesses the talents and insights of all participants to optimize project results, increase value, reduce waste, and maximize efficiency through all phases of design, fabrication, and construction.” (AIA National/AIA California Council, “Integrated Project Delivery: A Guide”, 2007).


� Briefly, charettes are any intense, on-the-spot, and highly collaborative design efforts that take place over a short period of time.


� In recent research work for the New York State Energy Research and Development Authority (NYSERDA) on the hospitality industry, RLW has found that the lodging industry has taken increased interest in the growing consumer demand for properties that demonstrate “green” business practices.  There is still much hesitation and uncertainty in the lodging industry, however, on what specifically constitutes a “green” motel or hotel.  


� A typical definition can be found from the U.S. Department of Transportation website: “The systematic application of recognized techniques by a multi-disciplined team to identify the function of a product or service, establish a worth for that function, generate alternatives through the use of creative thinking, and provide the needed functions to accomplish the original purpose of the project, reliably, and at the lowest life-cycle cost without sacrificing safety, necessary quality, and environmental attributes of the project."  (US Department of Transportation, “Construction Program Guide,” under “Value Engineering Change Proposals,” � HYPERLINK "http://www.fhwa.dot.gov/construction/cqit/vecp.cfm" ��www.fhwa.dot.gov/construction/cqit/vecp.cfm� (accessed December 27, 2007).





� Briefly, “thermal flywheel effect” refers to the condition of any buildings with a high thermal mass that take a long time to heat up and cool down. As a result they have a very steady internal temperature; like a flywheel, the thermal mass can store and even out fluctuations in temperature.  A “thermal bridge” is a component, or assembly of components, in a building envelope through which heat is transferred at a substantially higher rate than through the surrounding envelope area.





� A wall with high thermal mass meant to passively store solar energy.  


� Wimberly, Jamie, Andrea Fabbri.  “The Green Gap in Communications and Messaging”.  EnergyPulse (� HYPERLINK "http://www.energypulse.net" ��www.energypulse.net�), December 12, 2007 (accessed December 18, 2007).





� Post, Nadine M.  “Energy Performance Data Largely Lacking”, Engineering News Record, November 7, 2007 (accessed February 28, 2008, http://enr.ecnext.com). 


� Rogers, Everett M.  Diffusion of Innovations.  The Free Press, New York, NY.  1962 (updated 1995).


� City of Stamford, Quarterly Newsletter, November 2007, www.cityofstamford.org/content/25/50/2368/4745/default .aspx.


� Hagerty, James, book review of Getting Hammered: Broken Buildings, Busted Budgets by Barry B. Lepatner (2007), Wall Street Journal, December 5, 2007, page D9. 


� Referring to the organizational phenomena where an increase in productivity occurs by the stimulus of being observed and made to feel important.


� California State Senate, “AB 1103, Saldana. Energy: commercial buildings: consumption”, October 12, 2007; search return results for full details on AB 1103 available on http://info.sen.ca.gov/. 


� U.S. Census Bureau, North American Industry Classification System, (� HYPERLINK "http://www.census.gov/naics" ��www.census.gov/naics�), accessed January, 2008


� Hostick, D.J, et.al., Characterizing Building Construction Decision Processes to Enhance DOE Program Design, Pacific Northwest National Laboratory, October 2003; http://www.pnl.gov/main/publications/external/technical_reports/PNNL-14507.pdf, accessed February 21, 2008.


� Adapted from an illustration created by Roseville Electric (City of Roseville, CA), http://www.roseville.ca.us/electric/new_construction/commercial.asp, accessed February 21, 2008. 
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�request?


�This section is not meaningful to the results.  I would eliminate it or place it in an appendix..


�So, a brain-storming session?  


�It sounds like you are saying length of payback period (rather than time).  By amounts, are you reiterating the concept of first cost or is this something else? 


�Does "varied" mean some do and some don't, varies by type of owner, varies depending on type of technology or ?  Please clarify and pick a label that goes with the meaning.





