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Requirements of Green Design-Build Projects
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Abstract: The design-build (DB) system is regarded as an effective means of delivering
sustainable buildings. Specifying clear sustainability requirements to potential contractors is
of great importance to project success. This research investigates the current state-of-the-
practice for the definition of sustainability requirements within the public sectors of the U.S.
construction market using a robust content analysis of 49 DB requests for proposals (RFPs).
The results reveal that owners predominantly communicate their desired level of
sustainability through the LEED certification system. The sustainability requirement has
become an important dimension for the best-value evaluation of DB contractors with specific
importance weightings of up to 25%. Additionally, owners of larger projects and who provide
less design information in their RFPs generally allocate significantly higher importance
weightings to sustainability requirements. The primary knowledge contribution of this study
to the construction industry is the reveal of current trend in DB procurement for green
projects. The findings also provide owners, architects, engineers, and constructors with an

effective means of communicating sustainability objectives in solicitation documents.
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Introduction

As one of the integrated delivery systems, design-build (DB) has been demonstrated to have a
number of advantages such as single-point responsibility, time saving, early cost certainty
and increased constructability, and has gained in popularity around the world in past decades
(Songer and Molenaar 1997; Konchar and Sanvido 1998; Hale et al. 2009; Shrestha et al.,
2012). Recent studies indicate that DB provides an effective means of delivering high
performance sustainable construction projects (e.g. Dahl et al., 2005; Ugwu and Haupt 2007;
Molenaar et al. 2010; Korkmaz et al. 2010a, 2010b). With single point responsibility, higher
levels of team integration and efficient communication in the DB process, DB contractors are
in a better position to address owner sustainability requirements with innovative project
solutions. Additionally, as DB contractors are normally selected on the basis of best-value
rather than lowest price, DB provides opportunities for contractors to pursue green objectives
in addition to those of time, cost and quality (Schaufelberger and Cloud, 2009; Molenaar et
al. 2010). As a result, it is found that 75 percent of current new construction projects seeking
sustainability certification in the U.S. are delivered by integrated project delivery methods,
including DB (Molenaar et al. 2009).

In order to obtain high-performance sustainable construction projects, owners need to
define sustainability requirements clearly in the early project stages (Bunz et al., 2006;
Schaufelberger and Cloud, 2009; Yates, 2014). In particular, as the success of projects
depends largely on the selection of appropriate contractors, as they take full responsibility for
coordination and project control (Xia et al. 2009; Xia and Chan 2012), owners should
communicate their sustainability requirements to potential contractors and include these
requirements in the contractor selection process. The inclusion of sustainability-related
clauses in the early project stages is an important driver toward achieving a sustainable
construction environment (Ugwu and Haupt 2007; Enache-Pommer and Horman, 2009).
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However, to many DB owners, defining sustainability requirements, which is not generally
accounted for in traditional building projects, is a difficult task, as the majority of project
management plans in DB projects do not include sustainable objectives - overlooking an
opportunity to evaluate sustainable solutions from DB contractors (Molenaar et al. 2010).

In order to help owners better define sustainability requirements for DB contractor
selection, a content analysis was conducted of DB requests for proposals (RFPs) collected
from the U.S. public sector. As the primary solicitation instrument in DB, the RFP is a
document in which an owner develops his/her requirements and conveys the project scope to
DB contractors (Harris and McCaffer 1995; Molenaar et al. 2000; Migliaccio et al. 2009).
Owners need to ensure that the required information is sufficiently incorporated into their
RFPs, as it is their last opportunity to define project scope and requirements before the
selection of contractors (Puerto et al. 2008). Based on the requirements outlined in the RFPs,
interested contractors develop DB proposals accordingly. Therefore, a comprehensive
analysis of DB RPPs will not only provide a review of current practice in the DB industry but

also the practical implications involved in the delivery of sustainable construction projects.

Research Methods

Similar to Xia et al. (2012a, 2012b, 2013), a content analysis of DB RFPs was employed to
understand how U.S. public sector owners define their sustainability requirements for green
buildings. Content analysis is an observational research methodology for studying the content
of communications and compressing many words of text into fewer content categories
(Stemler 2001). As a data reduction technique, it can help reveal emerging themes contained
in unstructured data.

A total of 49 DB RFPs for sustainable construction projects were collected online mainly

from local (County, Town, City, State) governments, public schools, colleges and universities,
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U.S Army Corps of Engineers, Naval Facilities Engineering Command and Highway
Administrations (U.S. and State and Federal). These RFPs were posted publicly from 19
States between 2000 and 2013 with an aggregate contract value of over $2 billion. As shown

in Table 1, the majority of these RFPs are for institutional and commercial buildings.

Please insert Table <1> here

For each proposal, the following information was recorded for further analysis:
1. project size (small, large)
2. project location
3. time of release
4. statements of sustainability requirements
5. LEED certification level (if any)
6. importance weighting of sustainability requirements and price proposal
7. contractor selection method (lowest price, best value, qualification based)
8. owner-provided design proportion (e.g. 0-10% conceptual planning, 10-30%
schematic design, 30-50% design development)

9. contract types (lump sum, GMP, others).

Once the data for these variables were collected, qualitative analysis was conducted to
investigate how DB owners define and communicate their sustainability requirements to
contractors, and quantitative analysis used to explore the relationships between different

variables.

Data Analysis

Sustainability Certification Levels

4
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Of all the RFPs, 92% used LEED™ rating systems with the desired level of LEED categories
to convey the sustainability requirements of the projects. The remaining RFPs (8%)
mentioned the LEED rating system as a sustainability benchmark but did not require

LEED™ certification.

Please insert Fig <1> here

As shown in Fig 1, owners used “LEED Certified or Equivalent”, “Minimum LEED
Certified”, “LEED Silver”, “Minimum LEED Silver”, “LEED Gold”, and “LEED Platinum”
categories to convey their sustainability requirements. The “Minimum Silver” (39%) is the
most frequently required, and more than 60% of the projects target silver or higher levels.
This is mainly due to the fact that, in recent years, a number of U.S. governments (e.g. US
General Services Administration, California government, etc.) have encouraged or mediated
LEEDs Silver or higher for public projects. The only LEED-Platinum required building (the
highest level of sustainability certification) is a residence hall for university students. To be
considered as qualified, all interested contractors need to demonstrate their design and
construction/construction management experience with LEED certified projects, with

preference given to experience with LEED Gold (or better) projects by team members.

Sustainability Requirements for Contractor Evaluation

In DB RFPs, owners need to establish the selection criteria and their importance weightings
for the evaluation of qualified contractors. According to Xia et al. (2013), the most frequently
used selection criteria for contractors in the U.S. public sector are price, experience, technical
approach, management approach, qualification, schedule, and past performance, with price

being the most important criterion, accounting for 27% of the total weightings.
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Of the 49 RFPs examined, 27% (13 RFPs) include sustainability requirements as a separate,
additional evaluation criterion, and 41% include sustainability requirements as a sub-factor in
other well-established selection criteria (see Fig 2). For the remaining 33% of RFPs, the

sustainability requirement is incorporated into the project requirements/objectives/ scope.

Please insert Fig <2> here

As shown in Table 2, “Approach to sustainability requirements” is the most frequently
used criterion for sustainability evaluation of DB contractors. Contractors are normally
required to submit a detailed narrative describing their approach to achieving the proposed
level of LEED™ certification. The narrative needs to be accompanied by a completed LEED
checklist identifying the specific LEED features that the contractor proposes to incorporate
into the design and construction of the project. Sometimes sustainability is required through a
lower life-cycle cost, reducing long-term maintenance and operational cost to achieve
sustainability goals, with the DB contractor’s LEED experience and capability playing a

lesser role.

Please insert Table <2> here

41% (20) of the RFPs include sustainability requirements as sub-factors of other
traditional selection criteria. As shown in Table 3, the most frequently mentioned of these
(70%) are related to technical approach, where DB contractors need to provide strategies,
approaches and measures to achieve sustainable performance of the project, normally defined
in design criteria and project performance specifications. Less frequently required is
information regarding the team’s certification, experience and past performance

implementing LEED methodologies in projects of similar size and scope.
Please inert Table <3> here
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152  In the remaining 33% (16) of RFPs the sustainability requirements are not included as
153  evaluation criteria for contractor selection but instead are included in the overall project
154  requirements and objectives. Of these, 88% specify the level of LEED™ certification to be
155  achieved; 56% require contractors to implement sustainable design (and construction); and 31%
156  require contractors to incorporate sustainable facilities and features such as solar panels,
157  energy efficient systems and green roofs.

158 For the 67% of RFPs where sustainability requirements are included as an evaluation
159  factor or sub-factor, importance weightings were allocated to sustainability requirements.
160  These range from 1% to 25% of the contractor evaluation system, with an average
161  importance weighting of 6.7%. As shown in Fig 3, most of DB RFPs (84%) allocate less than

162 10% of importance weightings to sustainability requirements.
163  Please insert Fig <3> here

164 The average sustainability requirement weightings using sustainability as a separate
165  factor and sub-factor are 10.3% and 4.3% respectively. Using the conventional p<0.05 as the
166  cut-off value (the likelihood of the difference occurring by chance alone being less 5 in 100),
167  these percentages are significantly different (p<0.001) according to the Mann-Whitney
168  nonparametric U-test (Corder and Foreman, 2009).

169

170  Two-way Contingency Table Analysis

2
171 A series of Chi-Square (4 ) contingency table analyses were conducted with the numerical
172 values of the categorized data to investigate the relationship between the importance of
173  sustainability requirements and other coded variables. The chi-square test is widely used for

174  categorical data analysis as it determines the degree of statistical relationship existing
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between two variables (McClave et al. 2010). However, it should be borne in mind that a
statistical association between variables does not infer a causal relationship.

Based on the importance weightings of price (using 27% as the threshold according to
Xia et al. 2013), the RFPs were divided into two groups, i.e. price focused (with the
weightings of price higher than 27%) and qualification focused. According to the results in
Table 4, the null hypothesis that price importance is independent of sustainability importance
is rejected (p=0.033). In other words, when the contractor evaluation is more price oriented,
the owners tend to accord less importance to sustainability requirements. As shown in Table
4, most of price-focused RFPs (87%) allocate less than 5% of importance weightings to
sustainability requirements while 42% of qualification-based RFPs allocate more than 5% to

sustainability requirements.

Please insert Table <4> here

As shown in Table 5, the relationship between project size (small or large) and
sustainability importance is statistically significant at p=.003, implying that sustainability
requirements tend to be more important for larger size projects. This may be due to a
tendency for larger projects to be more concerned with life cycle costs, and have a better

financial capacity than smaller projects to cover the green certification costs.

Please insert Table <5> here

With DB RFPs, owners normally carry out some design work (e.g. conceptual planning,
schematic design) prior to handing their project to contractors. Although the relationship
between design provision and sustainability importance is not statistically significant at the
p>0.05 level (p=.062, Table 6), owners who provide less design work in RFPs tend to accord

more importance to their sustainability requirements. In particular, as shown in Table 6, when
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198  owners provide schematic design (around 30% of design proportion), the importance

199  weightings of sustainability requirements are no more than 5%.

200  Please insert Table <6> here

201 For contract type (lump sum or GMP), projects using GMP tend to have higher
202  importance weightings of sustainability requirements although not significantly so (p=0.587,
203  Table 7). Additionally, it should be pointed out that although only lump sum and GMP were
204  used in these 49 DB RFPs, they are not the only contract methods for DB projects. Other
205  methods such as cost plus fee are also used by DB owners. Nevertheless, lump sum and GMP
206  are the most frequently used ones for DB projects in the current industry. According to the
207  project database of Design-build Institute of American (DBIA, 2014), more than 85% of DB
208  projects adopted lump sum or GMP with only 4% (20 out of 462) using cost plus fee and 7.8%

209 (36 out of 462) using “other” ones.

210  Please insert Table <7> here

211  Discussion

212 The LEED level is the dominant means used by project owners to define their sustainability
213 objectives/requirements. The LEED rating system released by the United States Green
214 Building Council (USGBC) is the sustainability standard that provides owners with a
215  framework for identifying and implementing practical and measurable green building
216  solutions for planning, design, construction, operations and maintenance. The content
217  analysis demonstrates that owners prefer to use threshold statements such as “minimum
218  LEED Certified” and “minimum Silver” rather than specific LEED levels in order to provide

219  more opportunity for the DB contractors’ contribution.
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The RFP selection criteria and importance weightings are known to be important
components in contractor evaluation (Xia et al., 2013) and the majority (67%) of the RFPs
analyzed here include sustainability requirements as a selection criterion or sub-criterion with
importance weightings of up to 25%. As is to be expected, the importance weightings for the
sustainability requirements as separate selection criteria (e.g. approach to the LEED
requirements) are significantly higher than those of sub-factors.

It is of interest to note that the highest weighting (25%) allocated to sustainability
requirements is for a university educational outreach building that aimed to be American’s
Greenest College. Every new building in this university completed since 2006 earned a
LEED Gold certification from the U.S. Green Building Council. For this educational outreach
building, a total of 300 points (out of 1200) are available for the criterion of “Sustainability
and Energy Efficiency”. All available points are awarded to the proposal with the most
supportable points in the LEED Rating System and lowest accumulative maintenance cost
with optional five-year extended warranty.

The chi-square tests indicate that owners generally allocate significantly higher
importance weightings for the sustainability requirements of larger DB projects. This is
understandable as larger DB construction projects normally involve a higher project cost,
longer project time span and higher environmental impact. These projects normally have
higher contractor competency requirements and best-value contractor selection incorporating
non-price criteria. Higher sustainability requirements help achieve greater durability, better
constructability and less maintenance and operation cost, leading to reduced life cycle cost
and environment impact. Additionally, due to the cost of the LEED certification, larger
projects with higher budgets are more likely to be able to afford the additional cost involved
as LEED-related costs per gross square foot (GSF) are significantly lower for larger projects

(U.S. General Services Administration, 2004 )
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Also of note is that, despite the impact of owner design provision and contract type on
the importance of sustainability requirements not being statistically significant, owners tend
to attribute more importance to sustainability requirements when they hand over projects to
DB contractors at an earlier stage. Owners carrying out less design work and adopting GMP
contracts at an early stage create more opportunities for contractors to develop innovative
solutions. According to Gransberg et al. (2010), DB projects using GMP contracts have a
higher chance of exceeding initial LEED levels and may improve project delivery success
rates. Sustainable buildings require a closer integration of innovative design, construction and
even post-construction in order to achieve a lower life cycle cost, and earlier handing over of
projects to DB contractors helps to facilitate this integration. In placing more importance on
sustainability requirements in the earlier project stage, owners not only emphasize the need
for sustainable solutions from contractors, but also provide contractors with more freedom to

do this.

Conclusions

DB is an effective delivery system for both traditional and sustainable construction projects.
With an increasing number of public owners using DB to deliver their green buildings, it is
important to understand how they define their sustainability requirements in RFPs. This paper
investigates the current state-of-practice for the definition of public sector sustainability
requirements in the U.S. construction market. The results of the content analysis indicate that
owners predominantly specify LEED certification levels (e.g. LEED Certified, Silver, Gold,
and Platinum) to do this. As an important dimension for the best-value evaluation of DB
contractors, sustainability requirements are usually used as selection factors/sub-factors with
specific importance weightings. Additionally, owners of larger and qualification-based
projects tend to allocate significantly higher importance weightings to sustainability
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requirements. In addition, owners encourage more contractor-initiated sustainable solutions
by providing less design information in RFPs and hand over projects to contractors at an
earlier stage.

The major knowledge contribution of this study is the reveal of owners’ current practice
of defining sustainability requirements in DB projects and their underlying philosophy
concerning sustainability development. Factors that may affect owners’ determination of
sustainability importance have also been identified. The findings will provide owners,
architects, engineers and constructors with an effective means of communicating
sustainability incentives and objectives in solicitation documents. These findings also have a
number of practical implications for different project stakeholders. First, experienced DB
owners are recommended to incorporate their sustainability requirements (with specified
importance weightings) in the contractor selection criteria of technical (design) approach,
contractor’s past performance, experience and qualifications. Second, for those with limited
experience in delivering sustainable projects, LEED certification levels and LEED checklists
can be used to serve as an effective means to convey sustainability requirements. Finally,
contractors need to acquire LEED experience and capability and would be best advised to
have internal LEED certified design professionals in order to identify sustainable design
solutions.

A limitation of the study is that the number of RFPs analyzed is comparatively small and
therefore the findings may not present a complete picture of current practice. In addition, it is
noted that subjectivity and possible bias cannot be avoided in content analysis, which was
particularly true in a few RPFs, where it was difficult to obtain precise importance weightings
of the sustainability requirements. Future research is needed to cover a larger number of
RFPs in order to obtain more generalizable findings, and validate the findings from this study

with hard data input from owners and industry practitioners in the U.S. DB market.

12

This material may be downloaded for personal use only.
Any other use requires prior permission of the American Society of Civil Engineers.
This material may be found at https://doi.org/10.1061/(ASCE)C0.1943-7862.0000879


https://doi.org/10.1061/(ASCE)CO.1943-7862.0000879

295

296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328

References

Bunz, K., Henze, G., and Tiller, D. (2006). ”Survey of sustainable building design practices in North
America, Europe, and Asia.” J. Archit. Eng., 12(1), 33-62.

Corder, G. W., and Foreman, D. 1. (2009). Nonparametric statistics for non-statisticians, Wiley, New
York.

Dahl, P., Horman, M., Pohlman, T., and Pulaski, M. (2005). “Evaluating Design-Build-Operate-
Maintain delivery as a tool for sustainability.” Proceedings of Construction Research Congress
2005: Broadening Perspectives, ASCE, 1-10.

Design-build Institute of America (2014) Project Database < http://www.weembo.com/DBIA/Projects>
(March 25, 2014)

Gransberg, D., Korkmaz, S., McCuen, T., Molenaar, K., Riley D., and Sobin, N. (2010). "Influence of
project delivery on sustainable, high performance buildings." Report of the Charles Pankow
Foundation and the Design-Build Institute of America.

Enache-Pommer, E.and Horman, M. (2009). “Key processes in the building delivery of green
hospitals.” Proceedings of Construction Research Congress 2009, ASCE, 636-645.

Hale, D. R., Shrestha, P. P, Gibson, G. E., and Migliaccio, G. C. (2009). "Empirical comparison of
design/build and design/bid/build project delivery methods." Journal of Construction Engineering
and Management, 135(7), 579-587.

Harris, F., McCaffer, R. (1995). Modern Construction Management, BSP Professional Books, Oxford.

Konchar, M. and Sanvido, V. (1998). "Comparison of U.S project delivery systems." Journal of
Construction Engineering and Management, 124(6), 435-444.

Korkmaz, S., Riley, D., and Horman, M. (2010a). "Piloting evaluation metrics for sustainable high-
performance building project delivery." Journal of Construction Engineering and Management
136 (8), 877-885.

Korkmaz, S., Swarup, L., Horman, M., Riley, D., Molenaar, K., Sobin, N., and Gransberg, D. (2010b).
"Influence of project delivery methods on achieving sustainable high performance buildings"-
Report on Case Studies, The Charles Pankow Foundation.

McClave, J., Benson, P. G., and Sincich, T. (2010). Statistics for Business and Economics, 11th ed.
Prentice Hall.

Migliaccio, G. C., Gibson, G. E., and O’Connor, J. T. (2009). "Procurement of design-build services:
two-phase selection for highway projects." J. Mgmt. in Engrg., 25(1), 29-39.

Molenaar, K. R., Vanegas, J. A., and Martinez, H. (2000). "Appropriate risk allocation in design-build
request for proposals (RFPs)." ASCE Proceedings of Construction Congress VI: Building together

for a better tomorrow in an increasingly complex world, 1083-1092.

13

This material may be downloaded for personal use only.
Any other use requires prior permission of the American Society of Civil Engineers.
This material may be found at https://doi.org/10.1061/(ASCE)C0.1943-7862.0000879


https://doi.org/10.1061/(ASCE)CO.1943-7862.0000879
http://ascelibrary.org/doi/book/10.1061/9780784407547

329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364

Molenaar, K., Sobin, N., Gransberg, D., McCuen, T., Korkmaz, S., and Horman, M. (2009).
"Sustainable, high performance projects and project delivery methods: a state-of-practice." Report.
White Paper for the Design-Build Institute of America and the Charles Pankow Foundation.

Molenaar, K. R., Sobin, N., Antillon, E. I. (2010) "A synthesis of best-value procurement practices for
sustainable design-build projects in the public sector." Journal of Green Building, 5(4). 148-157.

North American Industry Classification System. (2007). Small business size standards.
<http://www.sbaonline.sba.gov/idc/groups/public/documents/sba_homepage/serv_sstd tablepdf.pd
> (Jun, 2012).

Puerto, C. L. D., Gransberg, D. D., and Shane, J. S. (2008). "Comparative analysis of owner goals for
design/build projects." Journal of Management in Engineering, 24(1), 32-39

Schaufelberger, J.and Cloud, J.(2009). “LEED Certification: A constructor's perspective.”
Proceedings in Construction Research Congress 2009, ASCE, 598-607.

Shrestha, P., O’Connor, J., and Gibson, G., Jr. (2012). ”Performance Comparison of Large Design-
Build and Design-Bid-Build Highway Projects.” J. Constr. Eng. Manage., 138(1), 1-13.

Songer, A. D., and Molenaar, K. R. (1997) "Project characteristics for successful public-sector design-
build." Journal of Construction Engineering and Management, 123(1), 34-40.

Stemler, S. (2001) "An overview of content analysis." Practical Assessment, Research & Evaluation,
7(17), < http://PAREonline.net/getvn.asp?v=7&n=17> (October 6, 2013)

Ugwu, 0.0. and Haupt, T.C. (2007). “Key performance indicators and assessment methods for
infrastructure sustainability—a South African construction industry perspective.” Building and
Environment, 42 (2), 665 - 680

U.S. General Services Administration (2004). “LEED cost study”, <
http://www.wbdg.org/ccb/GSAMAN/gsaleed.pdf> (Jan 31%, 2013)

Xia B., Chan, A. P. C, and Yeung, J. F. Y. (2009). "Identification of key competences of design-
builders in the construction market of the People’s Republic of China (PRC)." Construction
Management and Economics, 27 (11), 1141-1152.

Xia B., and Chan, A. (2012). ”Investigation of Barriers to Entry into the Design-Build Market in the
People’s Republic of China.” J. Constr. Eng. Manage., 138(1), 120-127.

Xia B., Skitmore M., Zuo J. (2012a). "Evaluation of design-builder qualifications through the analysis
of Requests for Qualifications (RFQs)." Journal of Management in Engineering, 28 (3), 348-351
Xia B., Chan, A. P. C., Molenaar, K., and Skitmore, M. (2012b). "Determining the appropriate
proportion of owner-provided design in design-build contracts: content analysis approach.”

Journal of Construction Engineering and Management, 138 (9), 1017-1022.

Xia B., Chan A. P. C., Zuo, J., and Molenaar, K. (2013). "Analysis of selection criteria for design-
builders through the analysis of request for proposals (RFPs)." Journal of Management in
Engineering, 29 (1), 19-24.

14

This material may be downloaded for personal use only.
Any other use requires prior permission of the American Society of Civil Engineers.
This material may be found at https://doi.org/10.1061/(ASCE)C0.1943-7862.0000879


https://doi.org/10.1061/(ASCE)CO.1943-7862.0000879
http://www.sciencedirect.com/science/journal/03601323
http://www.sciencedirect.com/science/journal/03601323
http://www.sciencedirect.com/science/journal/03601323/42/2

365  Yates, J. (2014). "Design and Construction for Sustainable Industrial Construction." J. Constr. Eng.
366 Manage., 140 (4), B4014005.
367

15

This material may be downloaded for personal use only.
Any other use requires prior permission of the American Society of Civil Engineers.
This material may be found at https://doi.org/10.1061/(ASCE)C0.1943-7862.0000879


https://doi.org/10.1061/(ASCE)CO.1943-7862.0000879

Table 1. Summary of the Data Sample

Project type Number of RFPs
Institutional buildings 28
Commercial buildings 12
Renovation projects 5
Residential buildings 4
Total 49
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Table 2. Sustainability Requirements as a Separate Evaluation Criterion

Sustainability requirement criteria Frequency Percentage
Approach to sustainability (LEED) requirements (narrative 7 54%
and/or LEED checklist)
Sustainability with lower life-cycle cost 4 31%
Evidence of LEED experience/capability 2 15%
370
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Table 3. Sustainability as a sub-factor of evaluation criterion

No. Sustainability requirements Frequency Percentage
1. Sustainability as sub-factor of technical (design) approach 14 70%
2. Sustainability as sub-factor of past performance, experience 8 40%
3. Sustainability as sub-factor of qualification of contractors 5 25%

(key personnel, certifications)
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Table 4. Cross tabulation analysis of price importance and sustainability weightings

Price importance in Sustainability importance Total
contractor evaluation No more than 5% More than 5%

Qualification focused 5;(1,/0 428% 10109%
Price focused 83(‘3& 1 33% 1(?3%
Total 733;% 26,121 % l(j(?%

374  Note: y*= 4.546 (p=.033, d.f=1). Of 49 RFPs, only 42 contain the information of price importance and
375  sustainability importance for statistical analysis.
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377 Table 5. Cross tabulation analysis of project size and sustainability importance

Sustainability importance

Project size

No more than 5% More than 5% Total

e 26 5 31

Small (less than 33.5*million) 84% 16 % 100%
5

Large(33.5 million and over) 8 13
39% 61% 100%

Total 31 13 44
70% 30% 100%

2

378  Note: £ =9.073 (p=.003, d.f.=1), *33.5 million USD is the size standard for small construction business in the
379 North American Industry Classification System (NAICS, 2007). Of 49 RFPs, only 44 contain information of
380 project size and sustainability importance for statically analysis.
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382 Table 6. Cross tabulation analysis of design provision by owners and sustainability importance

Sustainability importance

Design provision

No more than 5% More than 5% Total

, 24 13 37
Conceptual planning 65% 35%, 100%

. . 7 0 7

Schematic design 100% 0% 100%

3] 13 44

Total

ota 70% 30% 100%

383  Note: y°=3.491 (p=.062, d.f=1). Of 49 RFPs, only 44 contain the information of design proportions and

384  sustainability importance for statistical analysis.
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386 Table 7. Cross tabulation analysis of contract type and sustainability importance

Sustainability importance

Contract t

ontract type No more than 5% More than 5% Total
Lum m 2! ; 29

ump su 729, 28%, 100%
GMP

64% 36% 100%

Total

ota 70% 30% 100%

387  Note: y*= 0296 (p=-587, d.f=1). Of 49 RFPs, only 43 contain the information of contract type and

388  sustainability importance for statistical analysis.
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Fig 1. Sustainability requirement levels in RFPs
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Fig. 2 Sustainability requirements for contractor evaluation
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Fig 3. Sustainability weightings for contactor evaluation
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