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ABSTRACT 6 

In best-value procurement, current practice shows that cost is frequently more influential than non-cost factors, and 7 

consequently, the lowest bidder is chosen in most of the cases; thus, a best-value selection is not achieved. Design-8 

builders cannot offer the best-value in their proposals if evaluation criteria do not show precisely what constitutes 9 

best-value and how best-value is scored. Thus, the aim of this research is twofold: first, to identify how highway 10 

agencies articulate evaluation criteria; and second, to propose a structured approach that enhances current practice on 11 

writing evaluation criteria. Through the lens of decision analysis, the researchers conducted a content analysis on 540 12 

evaluation criteria included in 98 requests for proposals (RFPs) from 21 states across the United States (US). The 13 

study showed that 43% of evaluation criteria were generic, 53% used a generic constructed scale, and 4% assigned 14 

points or levels directly.  These three groups represent different levels of specificity in writing evaluation criteria. 15 

Building upon these levels and on decision analysis theory principles, this research proposes a structured approach to 16 

support highway agencies in the process of crafting evaluation criteria. More precise and specific evaluation criteria 17 
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will enhance the proposals’ ability to offer the best-value, which, in turn, will enhance the best-value selection process 18 

as a whole. 19 

 20 
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 22 

INTRODUCTION 23 

Best-value procurement is a decision-making process to choose between competitive proposals. According to 24 

Molenaar & Tran (2015), best-value procurement is a process to select the most advantageous proposal by evaluating 25 

other factors in addition to price. These factors should be determined in alignment with the project’s goals and assessed 26 

through evaluation criteria (Scott et al. 2006). In best-value procurement for design-build highway projects, the 27 

project’s goals should translate into objectives that highway agencies will use to select the proposal that provides the 28 

best-value to the agency. To measure the level of accomplishment of the objectives, highway agencies ask design-29 

builders proposers to submit different pieces of information, called requirements. Agencies assess these requirements 30 

through evaluation criteria to determine the level of accomplishment of the objectives. The level of achievement of 31 

the objectives is the basis of the design-builders’ selection. This selection should be logically consistent with (1) the 32 

information obtained from the design-builders, and (2) the preferences that decision-makers establish in their 33 

evaluation criteria (Howard 1988). Evaluation criteria measure to what extent the design-builders accomplish the 34 

selection objectives by assessing the requirements. Award algorithms consider decision-makers’ preferences by 35 

combining evaluation criteria’s scores and their related weights.  36 

Decision analysis is “a theoretical paradigm for decision making and a body of practical experience for using this 37 

paradigm to illuminate the decision problem to the decision-maker” (Howard 1980). Decision analysis concerns the 38 

capacity to formulate adequate evaluation criteria. These criteria enable decision-makers to obtain meaningful 39 

information from the design-builders and, therefore, to make valuable comparisons among them  (Keeney and Gregory 40 

2005; US Federal Government 2002). Established decision analysis theory states that evaluation criteria should be 41 

comprehensive, direct, unambiguous, and understandable (Belton and Stewart 2002; Keeney and Gregory 2005; 42 

Keeney and Raiffa 1976). This means that evaluation criteria need to cover the full range of potential variability in 43 

the requirements, or in other words, they need to be comprehensive. It also needs to establish a direct relationship 44 



between its levels, and the requirements asked to measure the objectives. Further, evaluation criteria should not be 45 

vague or imprecise in their definition but rather be unambiguous. Finally, the result of the evaluation criteria 46 

assessment should readily be understood and clearly communicated. 47 

In US design-build best-value procurement, highway agencies consider non-cost factors (Choi et al. 2020; Papajohn 48 

et al. 2019) by including a wide variety of evaluation criteria. However, previous research has pointed out that the 49 

selection of design-builders is heavily skewed toward price (FMI 2018; Gaikwad 2019). The design-build utilization 50 

study by FMI (2018) determined that, despite using non-cost selection criteria, highway agencies make the majority 51 

of their selection based on price. Further, reviews of the bidding results of 305 DB best-value highway projects in the 52 

US also reveals that 80% of the projects were awarded to the lowest bidder on a sample of projects from 15 states 53 

between 2005 and 2018 (Gaikwad 2019). Thus, although highway agencies consider non-cost criteria in the 54 

evaluation, most of these criteria are not influential in the decision. This evidence identifies an opportunity to enhance 55 

the procurement process to ensure that other aspects aside from cost are better considered in the evaluation of DB 56 

best-value projects. 57 

The lack of influence of non-cost factors might be due to the inability of evaluation criteria to elicit meaningful and 58 

consistent information to evaluate and compare the proposals. Design-builders cannot offer the best-value in their 59 

proposals if evaluation criteria do not show precisely what constitutes best-value and how best-value is scored. In this 60 

context, best-value refers to the greatest benefit that a proposer might provide for a particular project (AGC of America 61 

and NASFA 2008). In US design-build highway projects procured using best-value, the benefits that the proposer 62 

might provide usually relates to schedule, technical merit, management options, and past performance (Molenaar and 63 

Tran 2015). 64 

Challenges in eliciting meaningful information as well as lack of clarity in what constitutes best-value might be related 65 

to evaluation criteria not being written consistently with decision-making theory, which provides specific formulations 66 

(i.e., direct scoring or constructed scale) and characteristics (i.e., comprehensiveness, directness, unambiguity, and 67 

understandability). 68 

Previous research has primarily examined evaluation criteria under two approaches. First, several studies addressed the 69 

issue of what criteria should be considered in the best-value evaluation (De_Araújo et al. 2017; Gransberg et al. 1986; 70 

Montalbán-Domingo et al. 2019; Scott et al. 2006; Shalwani et al. 2019; Xia et al. 2011a; b). Second, few studies and 71 



industry associations have focused on how criteria should be articulated and written (AGC of America & NASFA 2008; 72 

Gransberg et al. 2006; Molenaar and Tran 2015). 73 

As part of the first group, Gransberg et al. (1986) listed four essential types of criteria that should be considered in 74 

any design-build project. These were management, schedule, technical, and cost. Scott et al. (2006) categorized best-75 

value criteria in management, schedule, cost, and design alternate. More recently, De Araujo et al. (2017) found 76 

through a systematic literature review that for highway projects, the most used criteria were cost, time, quality, staff 77 

features, and financial. Xia et al. (2011a) identified price, experience, management, and qualifications as being the 78 

criteria most widely included in RFP of design-build highway projects. A recent study by Shalwani et al. (2019) 79 

analyzed 362 bidding results to determine what evaluation criteria had the most significant differentiation in scores 80 

for competing bidders. The focus of these studies remains on the identification of evaluation criteria used in design-81 

build best-value, but not on their formulation. This research fills this gap by providing a structured approach to 82 

authoring best-value evaluation criteria. 83 

Concerning how agencies define evaluation criteria, Gransberg et al. (2006) highlighted the relevance of “well-written 84 

criteria”—that must be clear, unambiguous, and definitive—in the development of design-build proposals. Similarly, 85 

the guide developed by AGC of America and NASFA (2008) on Best practices for best value selections recommends 86 

that evaluation criteria “should yield in-depth information from the contractors on their specific approach to delivering 87 

the expected service.” This is, evaluation criteria must be able to communicate what constitute best-value. Otherwise, 88 

proposers approach the procurement with a low-bid mentality (Tran et al. 2018). Molenaar and Tran (2015) studied 89 

best-value practices across the US and suggested that evaluation criteria need to be clear, easy to understand, and 90 

project-specific; criteria should define how each agency will score them. These recommendations are aligned with 91 

AASHTO (2008) and DBIA (2019) guidelines, which highlight that evaluation criteria must be measurable. They also 92 

suggest that RFPs need to clearly articulate the basis for evaluating best-value design-build proposals. Previous studies 93 

analyzing the definition of evaluation criteria have derived general recommendations on how criteria should be written 94 

(i.e., should be clear, well written, etc.) However, these studies neither analyze the specific formulation of a large set 95 

of evaluation criteria nor use a supporting theory to establish their recommendations. 96 



The research addresses this gap by providing a structured approach for writing best-value evaluation criteria on design-97 

build highway projects.  This approach is grounded in established decision analysis theory of evaluation criteria. And, 98 

it is applied to the practice of best-value procurement in design-build highway projects in the US.  99 

While this paper will be of interest to researchers and practitioners, the primary contribution is to improve agency 100 

practice in the authoring of best-value evaluation criteria. 101 

BEST-VALUE PROCUREMENT CRITERIA THROUGH THE LENS OF DECISION 102 

ANALYSIS THEORY 103 

Best-value evaluation criteria are used by highway agencies to assess the requirements (i.e., information) presented 104 

by the design-builders and measure the extent to which each design-builder meets the agency’s objectives. The 105 

ultimate goal of any decision-making process is to select the alternative that best meets the decision-makers’ 106 

objectives. The ultimate goal of best-value procurement is to select the design-builder that best meets the agencies’ 107 

objectives by providing the overall best-value to the projects. With objectives, requirements, and evaluation criteria 108 

tightly related, the formulation of best-value evaluation criteria should build upon the established objectives and 109 

requirements. 110 

Theoretically, decision analysis considers the decomposition of decision problems into the choices, information, and 111 

preferences of the decision-maker (Howard 1980). In other words, decision analysis prescribes how a decision-maker 112 

should systematically think about structuring the decision problem (Keeney and Raiffa 1976). 113 

Best-value procurement constitutes a decision problem with part of it being the articulation of evaluation criteria. 114 

Thus, rigorous and validated decision analysis approaches can help to conduct a systematic analysis of highway 115 

agencies’ current practice on authoring evaluation criteria. To this end, the following sections elaborate on the 116 

characteristics that requirements and evaluation criteria should systematically hold to produce consistent selections.  117 

Requirements  118 

In best-value procurement, the RFP’s state the requirements regarding the format, length, and level of detail of 119 

information that should be included in the proposals (AASHTO 2018). As in any rigorous decision-making problem, 120 

all relevant information in the context of the selection should be included, and this information should be easy to 121 

analyze (Clemen and Reilly 2000). High-importance requirements should be measurable and unambiguous (PMI 122 



2016). A measurable requirement implies the use of evaluation criteria to assess the degree of accomplishment of 123 

objectives. In this regard, it is essential to analyze the type and the amount of information that is going to be required. 124 

An unambiguous requirement, on the other hand, has a single meaning and is interpreted the same way by any 125 

audience.  126 

The requirements should be established by considering both the objectives and the evaluation criteria. Objectives will 127 

determine the content of the requirements, whereas the evaluation criteria will determine how the content should be 128 

required to be appropriately measured. 129 

Evaluation criteria  130 

Evaluation criteria constitute a set of measures that describe the contribution of each design-builder to accomplishing 131 

the agency’s objectives (Keeney and Gregory 2005). As a metric, they possess four primary features: 1) having a need 132 

or a purpose: 2) providing useful information; 3) focusing toward a target and; 4) being able to be measured with 133 

reasonable accuracy (Kerzner 2017).  134 

Formulation 135 

Evaluation criteria can be classified based on their relationship with the objective (Keeney and Gregory 2005). A 136 

natural evaluation criterion can directly measure the objective of concern. For example, if the objective is to minimize 137 

cost, the evaluation criteria “cost in dollars” is a direct measure of the objective (Keeney and Gregory 2005). In the 138 

case of best-value evaluation criteria, this research considers that an evaluation criterion is natural if it can be measured 139 

using a direct scoring. In case that a natural evaluation criterion does not exist to measure the objective directly, it is 140 

possible to build a constructed one by defining a scale where the different levels of accomplishment of the objective 141 

can be measured (Clemen and Reilly 2000; Keeney and Gregory 2005; Keeney and Raiffa 1976). This might be the 142 

case of best-value evaluation criteria that are defined by distinct levels—e.g., excellent, good, and moderate—to 143 

differentiate the degree of accomplishment of the objectives based on the requirements.  144 

Characteristics 145 

Seminal work on decision analysis theory highlights the importance of evaluation criteria being comprehensive, direct, 146 

unambiguous, and understandable (Belton and Stewart 2002; Keeney and Gregory 2005; Keeney and Raiffa 1976). 147 

An evaluation criterion is comprehensive if the decision-maker has a clear understanding of the “extent that the 148 



associated objective is achieved” (Keeney and Raiffa 1976). An evaluation criterion is direct when its levels directly 149 

describe the consequences for the objectives of interest (Keeney and Gregory 2005). Evaluation criteria guidelines in 150 

other fields (i.e., technology services, health or information, and image management) refer to being comprehensive as 151 

“being able to separate best, average and weaker proposals.” These guidelines also point to direct evaluation criteria 152 

as: “all key elements of the project requirements must relate to the requirement definition and be covered by evaluation 153 

criteria” (NCOITS 2008); “The evaluation criteria must address all key elements of the requirements” (Porter-Roth 154 

2007); and “All key elements of the project requirements must be covered by evaluation criteria.” (UTHealth 2020)  155 

Highly related to being direct, effective evaluation criteria must also be unambiguous. When an evaluation criterion 156 

is unambiguous, it is possible to precisely describe the result of the assessment using the evaluation criteria (Keeney 157 

and Gregory 2005). Evaluation criteria guidelines in fields such as technology services and health emphasize this 158 

feature, recommending evaluation criteria to be clear, objective, and not subject to multiple interpretations.” (NCOITS  159 

2008; UTHealth 2020). Some highway agencies concern about the subjective nature of best-value evaluation (Chini 160 

et al. 2018). Unambiguous evaluation criteria will led to minimize this concern. 161 

Finally, evaluation criteria must be understandable to ensure that all the stakeholders involved in the decision have a 162 

shared understanding of the concepts that will be used in the selection process (Belton and Stewart 2002; Keeney and 163 

Gregory 2005). Understandable evaluation criteria are fundamental for clear communication of the pros and cons of 164 

the different alternatives (Keeney and Gregory 2005).  165 

Figure 1 summarizes the concepts shown in this section and will serve as a framework for analyzing and proposing a 166 

consistent approach for writing best-value evaluation criteria.  167 

< FIGURE 1> 168 

Decision analysis theory guides how to formulate evaluation criteria and the desirable characteristics that criteria 169 

should have to reach a consistent best-value selection. This research uses decision analysis as a framework to evaluate 170 

and enhance highway agencies’ practice in writing best-value evaluation criteria. This approach fills the gap of current 171 

research in this regard. Previous studies neither analyzed the specific writing practices of a large set of evaluation 172 

criteria nor used a supporting theory to establish their recommendations. 173 

 174 



RESEARCH APPROACH 175 

This research applied a structured approach to create best-value evaluation criteria that is founded in the development 176 

of a requisite decision model. A requisite model is a simplified representation of reality and can be defined as "a model 177 

whose form and content are sufficient to solve a particular problem” (Phillips 1984). Requisite models differ from 178 

descriptive models because the goal of requisite models is to serve as a guide to action, whereas descriptive models 179 

roughly tell what people actually do. Requisite models are generated by the interaction between specialists and 180 

problem owners. Specialists contribute to the form of the model, whereas problem owners provide content (Phillips 181 

1984). In this research, the requisite model and resulting structured approach are grounded in established decision 182 

analysis theory (which defines the form of the model) and the content is provided by current practice on evaluation 183 

criteria (extracted from 540 evaluation criteria in published best-value RFPs). The interactions between these two 184 

components (i.e., form and content) consist of an iterative process to ensure the proposed approach reflects the needs 185 

of highway agencies while being grounded in decision analysis theory. The concept of a requisite model being applied 186 

to the structure of a decision problem implies that the model can be “ a structural representations simple enough to 187 

capture the essence of a decision problem, and no more complicated than necessary to obtain sound insights” 188 

(Winterfeldt and Fasolo 2009).  189 

Requisite models have served to address different purposes in previous construction management research. For 190 

example, in enhancing knowledge construction processes with multicriteria decision analysis (Vieira et al. 2020); 191 

modeling trade-off between overlapping and rework of design activities (Dehghan and Ruwnapura 2014), selecting 192 

the drivers in project delivery method’s selection (Touran et al. 2011); or facilitating bid evaluation in public calls for 193 

tenders (Bana et al. 2002)  194 

In this research, the goal of the requisite structured approach is to guide highway agencies in authoring best-value 195 

evaluation criteria. It demonstrates how these evaluation criteria can be explicit about what constitutes best-value and 196 

how best-value is scored. The ultimate goal is to show the ways that evaluation criteria can be change so that they are 197 

more meaningful, or influential, in the best-value evaluation outcome. 198 

To develop the content of the requisite model, the researchers conducted a deductive content analysis on request for 199 

proposals (RFPs) of design-build highway projects. These projects were procured using a best-value method across 200 

the US. Previous research also used content analysis to analyze the frequency of use of different categories of 201 



evaluation criteria (Xia et al. 2011b; a). Through deductive content analysis, researchers structure the analysis based 202 

on previous knowledge or theory (Elo and Kyngäs 2008). In this case, the theory used was the decision analysis theory, 203 

given that this theory helps to structure the definition of all the elements that influence the decision (Howard 1966).  204 

The types of evaluation criteria formulation defined by Clement and Reilly (2000) and Keeney and Gregory (2005) 205 

were the initial categories for the analysis of the evaluation criteria included in the RFPs. According to Catanzaro 206 

(1988), deductive content analysis is regularly used when researchers aim to evaluate existing data in new contexts. 207 

This research uses this approach because its purpose is to assess and improve current best-value evaluation criteria 208 

formulation under the lens of decision analysis theory. 209 

The researchers used theoretical saturation to determine the number of projects and evaluation criteria to be analyzed. 210 

According to Saunders et al. (2018), saturation means that without additional data, the researcher can develop theories 211 

of a category and that seeing similar instances over and over again, the researcher “become empirically confident that 212 

a category is saturated.” The initial categories in this research for analyzing the evaluation criteria were “direct 213 

scoring," “constructed scale,” and “neither of them.” For each project, the researchers considered the evaluation 214 

criteria formulation from the RFPs and analyzed whether their formulation corresponded with one of the three defined 215 

groups. In case the excerpted evaluation criteria did not match with any of the groups, a new category would be 216 

created. The researchers followed this process from state to state and project to project until categories were found 217 

stable and supported by sufficient data.  218 

For the analysis, the researchers ranked the states based on their expenditure on highway projects (FMI 2018; Tax 219 

Policy Center 2017). Fourteen states that did not have specific authorization or had certain limitations to using design-220 

build, according to DBIA (2017), were not considered. Preliminary results derived from the three states having the 221 

highest expenditure in highway projects showed that current evaluation criteria did not follow the theoretical 222 

“constructed scale” formulation. Rather, RFPs included generic constructed scales, where the levels, instead of relating 223 

specifically to the requirements of each evaluation criteria, were common for all of them. Thus, researchers added the 224 

category “generic constructed scale.” In addition, those evaluation criteria that were neither direct scoring nor 225 

constructed scale had a common characteristic. All of them were generic expressions that did not establish any 226 

relationship between the evaluation criteria’s scores and how these scores would be assigned depending upon the 227 

requirements’ comprehensiveness. Thus, the researchers changed the name of this group from “neither of them” to 228 

“generic expression.”  229 



The analysis was conducted on a total of 21 states, accounting for a total of 98 projects and 540 evaluation criteria. 230 

All the evaluation criteria corresponded to one of the three categories determined in the first iteration: “direct scoring," 231 

“generic constructed scale,” and “generic expression.” Thus, the researchers considered the sample representative for 232 

the categories to analyze.  233 

Table 1 lists the states considered and the number of projects per state. Data were collected from procurement 234 

documentation available in the Department of Transportation (DOT) websites. The order shown is the one followed 235 

by the researchers in the analysis. 236 

< TABLE 1> 237 

Overall, the analysis followed a three-step approach. First, the evaluation criteria were classified in one of the 238 

categories defined: “direct scoring," “generic constructed scale,” or “generic expression.” Second, the evaluation 239 

criteria were analyzed to determine to what extent they were comprehensive, direct, unambiguous, and understandable. 240 

Third, based on the evaluation criteria groups and characteristics, the research suggests a structured approach to write 241 

best-value evaluation criteria. The following section “analysis of current practice” describes the first and second steps 242 

of the methodology, whereas the section “structured approach for writing consistent criteria” covers the third one. 243 

ANALYSIS OF CURRENT PRACTICE 244 

The formulation of the evaluation criteria found in the current state of the practice varies between three different 245 

categories. First, several RFPs define evaluation criteria by setting a list of requirements and an associated score, but 246 

without detailing how that score relates to the levels of accomplishment of the requirements. Strictly, in these cases, 247 

the evaluation criteria are not defined—the research classified these evaluation criteria as “generic expression.” 248 

Second, in the cases where the evaluation criteria were identified using a constructed-scale approach, this scale was 249 

vaguely defined. In these two initial groups, evaluation criteria were not comprehensive, direct, unambiguous, nor 250 

understandable. Finally, few cases follow a direct scoring approach, which generally was comprehensive and direct 251 

and just needed some improvements to become completely unambiguous and understandable.  252 

The following sections describe each of the three evaluation criteria formulations found in current practice. Each 253 

section includes examples and discussion about their desirable characteristics. These examples were chosen because 254 

they are representative of the issues that were discovered in the analysis. 255 



Generic expression 256 

Forty-three percent (43 %) of the 540 evaluation criteria analyzed were formulated using a general expression. Among 257 

them, it was also possible to differentiate distinct formulations. The most generic one refers to evaluation criteria that 258 

are defined as requirements with an associated score. This type of evaluation criterion uses verbs such as describe, 259 

list, provide, submit, etc. Each requirement then has a score associated with it. But details are not included about how 260 

the score should be assigned depending on the level of accomplishment of the requirements. 261 

Other generic formulations use expressions such as this evaluation criterion will measure, the degree to which, the 262 

effectiveness, the extent to which, or credits will be given.  In other cases, the evaluation will be based on the likelihood 263 

and degree to which the design-builder’s commitments will achieve, minimize, demonstrate ability, or demonstrate 264 

efficiency. These expressions are accompanied by the related score, but there is no guidance on how the score reflects 265 

different levels of accomplishment. 266 

The following representative example of this type of generic evaluation criteria expression will support the analysis 267 

of the four evaluation criteria characteristics: comprehensiveness, direct, ambiguity, understandability. 268 

• Evaluation criterion: Management/Administration 269 

• Requirement: Preliminary Project Management Plan 270 

• Formulation: The department will use the following evaluation criterion to score the management portion of 271 

the technical proposal: The degree to which the Preliminary Project Management Plan (PPMP) 272 

demonstrates an efficient approach to the management of traffic during the Construction Period. 273 

(Adapted from Caltrans RFP I-15/I-125) 274 

This evaluation criterion is neither comprehensive nor direct because the expression “the degree to which” does not 275 

specify the levels of assessment. Given that these levels are not clearly stated, it is not possible to make a direct 276 

relationship between score/level and the requirement’s characteristics. Further, the evaluation criterion in the example 277 

is ambiguous because the expression “demonstrates an efficient approach” is not specific and does not define what an 278 

“efficient approach” means. Finally, this criterion is not understandable because the expression “the degree to which 279 

the PPMP demonstrates an efficient approach” does not establish a direct relationship between the different levels of 280 

PPMP efficiency and the related scores. Therefore, there is not a unique meaning associated with each different score. 281 



This example shows a case where one requirement is evaluated by one evaluation criterion. However, the common 282 

practice is to have several requirements that are evaluated by the same evaluation criterion or an evaluation criterion 283 

that assesses different aspects of the same requirement. In these cases, not including any prioritization of the distinct 284 

evaluation targets makes the evaluation criteria even less comprehensive, direct, unambiguous, and understandable. 285 

Generic constructed scale 286 

Fifty-three percent (53 %) of the 540 analyzed evaluation criteria were formulated with a generic constructed scale. 287 

In these cases, the levels of accomplishment are defined in general terms and do not consider the specific requirements 288 

asked for each project. A generic scale makes it challenging to differentiate the levels of accomplishment based on 289 

the requirements. Also, several requirements and a generically constructed-scale hinder the establishment of a direct 290 

relationship between these requirements and the levels of the scale. Among the evaluation criteria using a generic 291 

scale, it was found three variants that are explained through the following examples.  292 

The first type of evaluation criterion includes a scale with few levels and a very generic definition of each level. The 293 

following is a representative example:  294 

• Evaluation criterion: Collaboration 295 

• Requirements: (1) Provide a narrative describing tangible examples of effective issue resolution (…); (2) 296 

Describe examples where the design-builder has approached project challenges with a collaborative attitude. 297 

(3) Describe how the design-builder built trust with the owner (…). 298 

• Formulation: 299 

• Good Range: approach that generally meets the RFP requirements. 300 

• Very Good or Excellent range: proposal including specific approaches and/or specific commitments that 301 

are considered to exceed the RFP requirements, such as providing advantages, benefits, or added value 302 

to the project; reducing and/or avoiding risks; minimizing cost and/or schedule impacts; and resolving 303 

issues in the best interest of the project. Also, proposal might receive this rating if they cite recent 304 

examples of successful partnering and references confirm certain aspects of the evaluation. 305 

(Adapted from WSDOT Interchange Direct Connector) 306 



This evaluation criterion attempts to define a scale that differentiates the levels of accomplishment. However, three 307 

main aspects prevent it from being completely comprehensive. First, the low number of levels (good/very good or 308 

excellent). Second, the ambiguity in the definition of these levels using expressions such as “very good or excellent" 309 

“generally meets/considered to exceed the RFP requirements.” Third, the inclusion of several aspects within the same 310 

level linked by “and/or.” The evaluation criterion is not direct because there could be several proposals included in 311 

the “very good” range with different levels of content. Further, this example is ambiguous because the expressions 312 

used, such as generally meet the requirements or are considered to exceed the requirements do not refer directly to 313 

the specific requirements. It is neither understandable because if a decision-maker says this proposal is excellent, it is 314 

not possible to know precisely what aspects make it different from others. 315 

The second type of evaluation criterion in this group represents the most common formulation, characterized by 316 

evaluation criteria, including a constructed scale defined in broad terms. The following is a representative example: 317 

• Evaluation criterion: Construction Staging and Traffic Management Plan 318 

• Requirement: Describe the construction staging and traffic control and sequencing proposed to accommodate 319 

and minimize impacts to traffic (…) 320 

• Formulation: 321 

• The degree to which Design-Builder’s preliminary Construction Staging and Traffic Management Plan 322 

utilizes a safe, effective strategy to minimize the Maintenance of Traffic (MOT) impacts to corridor 323 

motorists and reduce any lane or shoulder closures required. 324 

• The degree to which the Design-Builder utilizes innovative technologies to minimize impacts to the 325 

traveling public. 326 

Unless otherwise, the proposals will be scored using qualitative/descriptive rating methods, as is summarized 327 

in Table 2”. 328 

< TABLE 2> 329 

(Adapted from GDOT I-85 widening) 330 

 331 



In this case, the evaluation criterion is comprehensive because it is possible to distinguish different levels of 332 

accomplishment. However, it is not direct. Although the evaluation criterion defines levels according to the degree in 333 

which the proposals meet the requirements, it is not clear, for example, how to exceed in a significant manner differs 334 

from only exceeds. The levels of the generic constructed scale do not relate specifically to the requirements and the 335 

evaluation criteria. Thus, it is difficult to apply this scale to assess the requirements according to the evaluation criteria. 336 

For example, the assessment of the requirement “description of the construction staging, traffic control, and 337 

sequencing to accommodate and minimize impacts to traffic” under the evaluation criterion “the degree to which the 338 

design-builder utilizes innovative technologies to minimize impacts to the traveling public” cannot be done directly 339 

by using the levels defined in the scale. 340 

Further, the generic definition of the scale’s levels might lead to different interpretations depending upon the person 341 

who is conducting the assessment. The scale is defined in general terms and makes the evaluation criterion ambiguous. 342 

Finally, if a decision-maker says that this proposal is excellent in the evaluation criterion construction staging and 343 

traffic management plan, it is not possible to know precisely what aspects make it different from others in regards, for 344 

example, innovative technologies application. For this reason, this criterion is not understandable. 345 

The third type of evaluation criterion considered in this section is a singular case. It is worth mentioning because it 346 

includes a constructed scale but also a prioritization of requirements. Further, it provides clarification about the 347 

meaning of some of the language contained in the definition of the levels.  348 

• Evaluation criterion: Safety and Mobility 349 

• Requirements:  350 

o (1) Provide a narrative that describes your project and discuss how your project maximizes the 351 

number of continuous four-lane dualized roadway (…) Provide a discussion of the project elements 352 

(…) Include a discussion of any approved Alternative Technical Concept (ATC) (…). This 353 

requirement is critical. 354 

o (2) Describe how the project will improve network traffic operations and reduce crashes. Include a 355 

discussion of any qualitative and/or quantitative analyses. This requirement is significant. 356 

o (3) Identify any conditions in your project that do not meet the 10 AASHTO Controlling Criteria 357 

and describe how your project will mitigate these conditions. This requirement is important. 358 



Language clarification 359 

o “Critical” requirements are approximately three times the relative importance of “important” ones. 360 

o “Significant” requirements are approximately two times the relative importance of “important” 361 

ones. 362 

• Formulation:  363 

• Table 3 shows how this evaluation criterion is formulated. 364 

< TABLE 3> 365 

Language clarifications: 366 

• The term “weakness” means any flaw in the proposal that increases the risk of unsuccessful contract 367 

performance.  368 

• A “significant weakness” in the proposal is a flaw that appreciably increases the risk of unsuccessful contract 369 

performance.  370 

• The term “deficiency” means a material failure of a proposal to meet an RFP requirement or a combination 371 

of significant weaknesses in a proposal that increases the risk of unsuccessful contract performance to an 372 

unacceptable level. 373 

(Adapted from MDOT RFP MD 32 to I70) 374 

This evaluation criterion is comprehensive because the constructed scale enables decision-makers to distinguish the 375 

different levels of accomplishment of the requirements. The constructed scale in the example is not explicitly built for 376 

the evaluation criterion and its requirements—i.e., the same constructed scale is used for all the evaluation criteria in 377 

the RFP—therefore, it is not completely direct. However, this example is more direct than the previous one in Table 378 

2. This case’s levels focus on the assessment of the requirements on four specific concepts: understanding, quality, 379 

risks, and strengths/weaknesses. In contrast, the levels in the case in Table 2 assess in general terms—e.g., exceed, 380 

conformably meet—how well the requirements were met. 381 

This evaluation criterion is ambiguous because it is unlikely that different people reach the same interpretations about 382 

what is measured. Although the scale is focused on evaluating understanding, quality, risks and strength/weaknesses, 383 

it would be necessary to specify, for example, what differentiates “complete understanding” from “strong 384 



understanding” or what defines “highly skilled team," “experienced team” or “qualified team” in regards to quality 385 

accomplishment. The evaluation criterion is also not understandable. If a decision-maker says this proposal is 386 

exceptional in the evaluation criterion safety and mobility, it is not possible to know precisely what aspects make it 387 

different from others in regards to the improvement of traffic operations and reduction of crashes. 388 

Overall, this group of representative examples shows how evaluation criteria can measure the requirements with more 389 

detail than the ones included in the “generic expression” category. The “generic constructed scale” category provides 390 

a structure of levels where the different degree of requirement’s accomplishment can be distinguished. However, this 391 

scale fails to be specific and to establish a direct relationship between the grade of requirements’ contents and the 392 

scale levels. Thus, these types of evaluation criteria are neither direct, unambiguous, nor understandable. 393 

Direct scoring 394 

Four percent (4 %) of the 540 analyzed cases use specific rules for assigning direct scoring to specific requirements. 395 

This group considers fewer requirements than the other groups, and the evaluation criteria include prioritization of 396 

them and direct assignment of the points. Two representative examples are shown below for illustrative purposes. 397 

Example 1 398 

• Evaluation criterion: Traffic Performance 399 

• Requirement: “Synchro” models based on the design. 400 

• Formulation: the maximum quality evaluation points are distributed as Table 4 shows: 401 

< TABLE 4> 402 

 “The design-builder with the fastest total sum of peak hour travel times for a particular roadway segment(s) will 403 

receive the maximum points for that segment. Remaining design-builder’s time to be pro-rated against the fastest time. 404 

For example, For the Road Segment: NB Route 32 Corridor, the calculations for assigning the scores are included in 405 

Table 5”. 406 

< TABLE 5> 407 

 “Design-builder A has the fastest total sum of peak hour travel time at 8.98 minutes for the NB Route 32 corridor, 408 

thereby receiving 5 points. Design-builder B, with a total sum of peak hour travel time of 9.31 minutes, would receive 409 

8.98/9.31*5=4.82 points”. 410 

(Adapted from NY DOT RFP Route 17) 411 



Example 2 412 

• Evaluation criterion (defined by its associated objective): Minimize impacts and inconvenience to the 413 

community, motorists, businesses, downtown, and the public during construction.  414 

• Requirements: The previous objective is measured by using the following information (1) Project Completion 415 

Deadline and (2) Maintenance of Traffic. 416 

• Formulation: of the sub-evaluation criteria: project completion deadline. 417 

(1) Project completion deadlines. The equation that will be used is: 418 

“Milestone Duration Points=MxPts * (CDR/CDRmx) 419 

MxPts =Maximum allowed points milestone duration 420 

CDR =Design-builder’s Calendar Day Reduction 421 

 =Maximum allowed Calendar Days-committed Calendar Day in Form P 422 

CDRmx =Calendar Day Reduction of the Design-builder with the shortest schedule for 423 

the Milestone Duration.” 424 

(Adapted from CODOT RFP Cimarron) 425 

In these cases, the evaluation criteria are comprehensive and direct. It is possible to differentiate the levels of 426 

accomplishment of each alternative in the evaluation of the requirements. Further, it is possible to relate scores with 427 

the requirements features; for example, in the first case, acknowledging the score, it is possible to know the associated 428 

travel time. Also, generally, these evaluation criteria are unambiguous and understandable because different people 429 

can reach the same interpretation of what is measured. The meaning of the score is clear.  430 

Summary of current practice 431 

The analysis of current practice revealed that in 43% of the cases, evaluation criteria are set using a general expression, 432 

which is neither direct scoring nor constructed. In 53% cases, evaluation criteria are defined using a generic 433 

constructed scale, which does not allow measuring precisely the related requirements. Finally, 4% of cases, evaluation 434 

criteria are specific and use direct scoring for assessing the requirements. 435 

This research found that a high percentage of the evaluation criteria included in the best-value RFPs in this study do 436 

not follow a structured formulation such as direct scoring or constructed scale. This is a key limitation because, as the 437 



analysis shows, the more generically defined an evaluation criterion is, the less capable of being comprehensive, direct, 438 

unambiguous, and understandable (Figure 2) 439 

< FIGURE 2> 440 

STRUCTURED APPROACH FOR WRITING CONSISTENT CRITERIA 441 

The path towards improving current practice on formulating best-value evaluation criteria moves from using general 442 

expressions to defining specific direct score or constructed scale evaluation criteria. The authors suggest an approach 443 

to transition from current practices to one that is based on proven decision-making principles and analysis of existing 444 

RFPs. It comprises ten questions that relate to the selection objectives, the requirements, and the evaluation criteria 445 

characteristics. This approach guides the creation of consistent evaluation criteria that can be adapted to the various 446 

state highway agency evaluation criteria. The structured approach proposes specific questions depending on the 447 

current evaluation criteria group—i.e., generic expression, generic constructed scale, or direct scoring (Figure 3). This 448 

structure is the result of the iterative process followed to ensure the proposed structured approach reflects the 449 

interactions between decision theory analysis and current practice on evaluation criteria. Depending on where the 450 

evaluation criterion lies in the evaluation criteria spectrum (i.e., generic expression, generic constructed scale, or direct 451 

scoring) the proposed approach suggests a different set of questions aimed at enhancing its formulation. 452 

<FIGURE 3> 453 

Each of the formulations found in the current practice represents different levels of specificity in writing evaluation 454 

criteria. As this research shows, the formulation of the evaluation criteria is tightly related to the definition of 455 

objectives and requirements. For this reason, the set of questions proposed cover objectives (questions 1 and 2), 456 

requirements (questions from 3 to 5), and evaluation criteria (questions from 6 to 10). Specifically, questions 6-10 aim 457 

to check if the evaluation criteria are comprehensive, direct, unambiguous, and understandable, respectively.  458 

The generic expression is the least specific evaluation criterion formulation. It does not follow any of the proposed 459 

formulations of constructed scale or direct scoring. Thus, this research suggests highway agencies having generic 460 

expression formulations to start in question 1. 461 

The generic constructed-scale falls at a medium level of specificity. It follows the constructed-scale formulation but 462 

fails in not being specific for each objective and associated requirements. Usually, RFPs include one generic 463 

constructed-scale that serves to evaluate all the different requirements. This type of criteria formulation does not 464 



establish a specific link between the description of their levels and the content of the requirements; as a consequence, 465 

these criteria are not direct. For this reason, this research proposes highway agencies having generic constructed-scale 466 

formulations to start in question 6. 467 

Finally, direct scoring constitutes the most specific evaluation criteria formulation. It follows the direct scoring 468 

formulation but might have problems with being unambiguous and understandable if an abstract language is used in 469 

the rules of score assignment. To address this issue, this research proposes highway agencies having direct scoring 470 

formulations to start in question 9. 471 

To illustrate the application of the structured approach in the three types of evaluation criteria formulation, the 472 

following section provides actual examples and their re-formulation based on the suggested approach. 473 

Generic expression example 474 

Table 6 includes an example of generic expression criteria related to safety. This example will guide the application 475 

of the suggested structured approach in this group of evaluation criteria. 476 

<TABLE 6> 477 

Question 1 points out the identification of the objectives. In the example provided, the decision-makers aim to measure 478 

how the design-builders provide safety conditions to the workers, DOT, and other people in the project’s area. They 479 

measure it by looking at the final and specific design-builder’s commitments. Question 2 refers to what information 480 

is required for the design-builders to measure the objectives. In this case, four pieces of information are required: an 481 

approach to mitigating safety, approach to proactively enhancing safety practices, final commitments, and specific 482 

commitments. However, only the commitments will be evaluated regarding safe working conditions. Decision-makers 483 

should examine if this is the appropriate information to require for measuring and differentiate design-builders in 484 

regards to providing safe conditions.  485 

Questions 3 and 4 refer to the requirements’ suitability to be assessed by the evaluation criteria. This example considers 486 

two requirements that are not going to be explicitly evaluated (approach to mitigating safety and approach to 487 

proactively enhancing safety practices), which could be misleading. The other two are commitments, which are 488 

differentiated in two types: final and specific. The evaluation criterion assesses both of them under the view of 489 

providing safe conditions. In this case, the requirements are general; thus, an accurate assessment is difficult. Question 490 



5 helps to think about how the requirements will be assessed.  In this case, it is necessary to describe more precisely 491 

the requirements, specifically, the definition of commitments, so that it could be possible to asses them using a direct 492 

score or a constructed scale. Overall, the analysis of the requirements should be made by examining both objectives 493 

and evaluation criteria. Objectives determine the content of the requirements while the evaluation criteria define how 494 

the content should be required to be correctly measured. 495 

Question 6 asks if it is possible to differentiate the levels of accomplishment of each alternative in the evaluation of 496 

the requirements. In the example, the answer is no. The evaluation criterion only indicates that “the approach will be 497 

evaluated based on the likelihood and degree to which the design-builder’s commitments will achieve” safe working 498 

conditions for the stakeholders involved in the construction. It is necessary to think about how “safe working 499 

conditions” will be measured in the “design-builder's commitments." Further, it is key to define how the rules for 500 

assigning different scores/levels relate to the "degree" of safety conditions that each design-builder includes in his/her 501 

commitments. Formulating the evaluation criteria using a constructed scale or direct scoring makes the evaluation 502 

criteria to be comprehensive. The first step is to create the levels of requirements' accomplishment and the rules of 503 

scores' assignment. To this end, question 7 might help. This question refers to what constitutes the best/average/worst 504 

requirements that a design-builder could submit.  505 

By asking the previous questions, the evaluation criterion is re-formulated, as Table 7 shows. The requirements are 506 

also re-formulated based on two criteria: (1) impact on project cost and schedule and (2) impact on injury rates, near 507 

misses, and event with significant injuries. Depending on the impact's’ value on these two criteria, different levels of 508 

requirement's accomplishment were defined. These levels determine what best, average, or worst is, making a 509 

comparative evaluation of the impacts' value included in each proposal. The evaluation criterion states clearly that the 510 

proposal's "best-value" will be measured based on their ability to reducing injury rates, near misses, and events with 511 

significant injuries. If two proposals are similar in this regard, the best one will be that proposal whose commitments 512 

generate a minimum impact on the project cost and schedule. 513 

< TABLE 7> 514 

This evaluation criterion is comprehensive because it is possible to distinguish the design-builder's degree of 515 

accomplishment. The next step is to check the other three evaluation criteria characteristics (direct, unambiguous, and 516 

understandable) by asking questions 8, 9, and 10. An evaluation criterion is direct if given one design-builder's score 517 



or level, it is possible to know to what extent a proposal reaches the requirements. In the re-formulated example, this 518 

condition is achieved. If a decision-maker says that the safety portion of the proposal is good, it is possible to know 519 

the characteristics of the requirements directly: 10 commitments that demonstrate an average reduction (among all the 520 

proposals) in injury rates, near misses, an events with significant injuries.  521 

An evaluation criterion is unambiguous if different evaluators reach the same interpretation/measurement (question 522 

9). In this case, this is also true. Everyone can achieve the same understanding of what is an excellent, good, fair, or 523 

poor safety proposal. This is because the constructed scale is built based on specific information linked to the 524 

requirements. 525 

Finally, an evaluation criterion is understandable if the language used to assign the scores/levels is precise (question 526 

10). This re-formulated evaluation criterion is understandable because the levels are explicitly defined in terms that 527 

unambiguously relate to the requirements. 528 

This section constitutes a representative example of how the guidance of a structured approach might transform 529 

generic expressions into consistent evaluation criteria. 530 

Generic constructed scale example 531 

Table 8 includes a representative example of generic constructed-scale criteria related to safety. This example will 532 

guide the application of the suggested structured approach in this group of evaluation criteria. 533 

< TABLE 8> 534 

This type of evaluation criteria already has a constructed scale where it is possible to distinguish the different levels 535 

of accomplishment of each alternative regarding these levels. However, the connection between the description of the 536 

levels and the definition of the requirements is not direct. Questions 6-7 might help to analyze the content of the 537 

requirements and their relationship with the levels of the evaluation criterion. The requirements, in this case, are two: 538 

(1) safety considerations and (2) firm's overall approach to safety. On the other hand, the description of the evaluation 539 

criteria levels mentions four concepts: (1) Requirements: Significantly exceed/exceed/meet; (2) Quality: Provide 540 

consistently outstanding level/better than acceptable/acceptable of quality; (3) Strengths: Significant/some and; (4) 541 

Weaknesses: No/no significant/minor or moderate/significant weaknesses. These descriptions make it challenging to 542 

know the level of accomplishment of the requirements. For example, what does it mean to exceed the safety 543 



considerations requirement?  What does it mean to provide a better than acceptable level of quality? It is not clear. 544 

The levels of accomplishment of the requirements are not clearly defined. 545 

In the example, given that the levels of accomplishment are not clearly defined, if one decision-maker says, "This 546 

proposal's safety considerations have a score of 95", it is not possible to know the characteristics of the requirements 547 

that the design-builder provided (question 8). It is not possible to understand what the proposal included to exceed the 548 

requirements significantly and to provide a consistently outstanding level of quality. Further, in this case, there are 549 

two requirements associated with the evaluation criteria, but there is not any information about if one of them is more 550 

important than the other. There is no prioritization. For these reasons, this evaluation criteria is not direct. To make 551 

this evaluation criterion direct, it is necessary to make the requirements more specific, prioritize them, and establish a 552 

direct relationship between these requirements and the description of the evaluation criterion's levels.  553 

By asking questions 6, 7, and 8, the evaluation criterion can be re-formulated, as shown in Table 9. In this case, instead 554 

of prioritizing the requirements, the firms' "overall approach to safety" was considered to be a pass/fail evaluation 555 

criteria, meaning it is considered not possible to score. The requirement "safety considerations" was formulated in 556 

terms of identifying risks and including specific information about them. The evaluation criteria described in each of 557 

the levels relate directly to the requirements. The criteria prioritize the relevance of the risks, their influence's 558 

justification and the cost-effectiveness ratio of the proposed mitigation measures.  559 

< TABLE 9> 560 

This evaluation criterion is comprehensive and direct. The next step is to check the other two evaluation criteria 561 

characteristics (unambiguous and understandable) by asking questions 9 and 10. An evaluation criterion is 562 

unambiguous if different evaluators reach the same interpretation/measurement (question 9). In this case, this is almost 563 

true. Everyone can achieve the same understanding of what is in the score range of 90-100 or 70-79. This is because 564 

these ranges are built based on specific information linked to the requirements. However, the decision-makers should 565 

create another rule for determining how they would assign the scores within each level (e.g., what is the criteria for 566 

assigning 97 instead of 94 in the 90-100 range). The process would be similar to the one already showed but focusing 567 

on more detail of evaluation.  568 



Finally, an evaluation criterion is understandable if it uses precise language in the definition of point's assignment 569 

(question 10). This re-formulated evaluation criterion is understandable because the levels are explicitly defined in 570 

terms that unambiguously relate to the requirements.  571 

Overall, this section constitutes a representative example of how following a structured approach might transform 572 

generic constructed scales into consistent evaluation criteria. 573 

Direct Scoring example 574 

Table 10 shows an example of direct scoring criteria related to safety, capacity, and operation. This example will guide 575 

the application of the suggested structured approach in this group of evaluation criteria. 576 

< TABLE 10> 577 

This evaluation criterion is comprehensive and direct. The relationship between the requirements and the points that 578 

are assigned is clear. In this case, the key questions are the ones related to checking the unambiguity and 579 

understandability of the evaluation criterion (questions 9 and 10). 580 

Overall, this example is unambiguous. However, it fails in a small aspect of its definition, which is the assignation of 581 

points to ARE 4. It reads: "ARE 4 will be variably scored up to a maximum of 7 points based on its effectiveness at 582 

improving additional capacity and operations improvement (…)". When evaluation criteria introduce abstract 583 

language such as "effectiveness," they are also introduction ambiguity. How is "effectiveness" measured? In regards 584 

to this evaluation criterion, different evaluators can reach different interpretations of what is measured. 585 

In order to make this part unambiguous, the paragraph associated with the evaluation of ARE 4 could be reformulated 586 

as follows (Table 11): 587 

<TABLE 11> 588 

The re-formulation proposes that ARE 4 will be variable score up to a maximum of 7 points based on two parameters: 589 

(1) reduction of waiting time in peak hour (RWT) and (2) average time savings per day (TTS). Both of them using the 590 

"X" traffic simulation model and comparing the scenario with and without ARE 4. With this change, the whole 591 

evaluation criterion becomes understandable because it is clear what any score from 0 to 25 means. 592 



VALIDATION OF THE PROPOSED APPROACH 593 

The validation of descriptive models is a general practice among the research community and relies on the correlation 594 

between actual data and predicted outcomes from the descriptive models. In descriptive modeling, high correlations 595 

are considered indicative of model validity. This is, however, not the case for requisite models. According to Philips 596 

(1984), validating a requisite model requires the development of a requisite evaluation model. The validation of 597 

decision models is indeed an unresolved problem within the scientific community because decisions do not model any 598 

physical reality (Collier and Lambert 2019). According to Gass (1983), a decision model could at best be partially 599 

validated, because researchers will never have full data of the alternatives not selected.  600 

The validation of decision models is generally related to the model's utility to provide insights (Gass 1983). Greenberg 601 

(1988) described this validation as the extent to which the model can generally lead to good decisions and keep away 602 

bad decisions. According to Howard (1966), the only way we can assess the quality of a decision is by whether it is 603 

consistent with the choices, information, and preferences of the decision-maker. The quality of the decision is, 604 

therefore, not the same as the quality of the outcome. Making a good decision means to do the best it is possible to 605 

increase the chance of a good outcome (Howard 1983). 606 

The validation of the proposed approach also relies in the integrity of the method followed to create the requisite 607 

model, whose form is founded in decision analysis theory and whose content is provided by actual RFPs. According 608 

to Lucko and Rojas (2009), one of the most relevant ways that researchers can show the integrity of a research 609 

methodology is documenting the entire approach in detail with an open and self-critical mind. In this line, Creswell 610 

(2009) suggests qualitative validation as one strategy. This involves the use of a comprehensive description of the 611 

procedure followed by the researchers to convey the findings. The research approach section includes a detailed 612 

description of the process followed. This description explains: (1) why decision analysis theory was used (to provide 613 

an evaluation criterion proven structure); (2) how current practice was analyzed (content analysis, sample 614 

determination, saturation); and (3) how decision analysis theory and examples from existing practice were used to 615 

create a requisite structured approach for writing evaluation criteria.  616 

The structured approach proposed in this research has the potential to enhance decisions in best-value procurement 617 

because this study recommends more precise and specific evaluation criteria that will strengthen evaluation results. 618 

This will allow agencies to more clearly understand the outcomes of their evaluation criteria.  It will allow design-619 



builders to understand what constitutes best-value and prepare better proposals. One of the major advantages of the 620 

proposed approach is that it provides a clear structure for the definition of evaluation criteria that will ensure internal 621 

validity and consistency in highway agencies decision-making. 622 

CONCLUSIONS AND CONTRIBUTIONS 623 

The analysis of current practice was taken from a broad set of design-build RFPs from across the US. In this data set, 624 

it was revealed that 43% of evaluation criteria are set using a general expression, which is neither direct scoring nor 625 

constructed-scale. In 53% cases, evaluation criteria are defined using a generic constructed scale, which does not allow 626 

measuring precisely the related requirements. Finally, in 4% of cases, evaluation criteria are specific and use direct 627 

scoring for assessing the requirements. Therefore, a high percentage of the evaluation criteria included in the current 628 

best-value request RFPs are imprecise and do not follow a structured formulation such as direct scoring or specific 629 

constructed-scale. This is a key limitation because, as it was shown in this research, the more generically defined an 630 

evaluation criterion is, the less capable of being comprehensive, direct, unambiguous, and understandable. These 631 

characteristics are, according to proven decision analysis theory, the desirable features of evaluation criteria. 632 

Evaluation criteria not having these characteristics are not well suited to elicit meaningful information from the 633 

proposals to evaluate, compare, and select the best firm to develop the project. Further, they do not enable design-634 

builders to know how highway agencies measure best-value. Thus, design-builders are more likely to fail in preparing 635 

proposals that offer the best-value that highway agencies need. 636 

In order to help highway agencies to transition from current practice to more comprehensive, direct, unambiguous, 637 

and understandable evaluation criteria, this research provides a structured approach to guide the process of writing 638 

these evaluation criteria. The suggested approach comprises ten questions that relate to the selection objectives, the 639 

requirements, and the evaluation criteria characteristics. This approach guides the creation of consistent evaluation 640 

criteria that can be adapted to the various state highway agency evaluation criteria. 641 

Using this approach might help to improve current practices. Improving current practices, in turn, might make a 642 

twofold contribution. First, consistent evaluation criteria can help decision-makers to strengthen their evaluation 643 

results. Bolstering evaluation criteria outcomes can help them to be more influential in the selection process. Second, 644 

consistent evaluation criteria can precisely show the design-builders what constitutes best-value and how best-value 645 

would be scored. Thus, design-builders would be able to prepare better proposals that offer the best-value required by 646 



the agencies. Overall, drafting more consistent evaluation criteria would enhance the best-value procurement as a 647 

whole. 648 

This research contributes to the engineering management body of knowledge of alternative contracting methods 649 

procurement. To date, several authors have provided recommendations on how to write evaluation criteria (AASHTO 650 

2018; AGC of America & NASFA 2008; DBIA 2019; Gransberg et al. 2006a; b; Molenaar and Tran 2015). However, 651 

these recommendations are broad, non-structured, and not based on a large sample analysis of current practice. This 652 

research contributes to this previous knowledge by providing a structured approach to writing evaluation criteria. This 653 

approach, unlike the previous recommendations, is based on proven decision analysis theory and the study of 540 654 

best-value evaluation criteria used in the current practice of design-build RFPs. 655 

This research has been developed based on the evaluation criteria information included in the current design-build 656 

RFPs. Generally, DOTs use internal procedures to evaluate the proposals that might consist of more detailed 657 

evaluation criteria. For this reason, future research should be conducted through DOTs case studies in order to check 658 

and complement these findings. Overall, these case studies could further be used to explore the efficacy of the 659 

proposed approach. 660 

This research addresses how to better write evaluation criteria to select the proposer that offers the best-value. In best-661 

value procurement, however, obtaining the best-value might depend not only on how to write evaluation criteria but 662 

also on what areas are assessed, what scoring practices and weights are used, and what award algorithm is 663 

implemented. How these elements might influence in obtaining best-value by highway agencies should be addressed 664 

by future research.  665 
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TABLES 770 

Table 1 Research data 771 
# State # 

Projects 
#  

EC. 
 # State # 

Projects 
#  

EC. 
1 California 4 11  12 Virginia 4 16 
2 Nueva York 5 38  13 Washington 10 33 
3 Texas 5 26  14 Alaskaa 1 1 
4 Florida 8 34  15 Arizona 1 4 
5 Ohio 2 55  16 Colorado 4 14 
6 Georgia 3 12  17 Connecticut 2 23 
7 Kentucky 3 47  18 Louisiana 6 62 
8 Maryland 10 30  19 Mississippi 7 38 
9 Michigana 1 1  20 South Carolina 10 37 

10 Minnesota 6 17  21 Utah 1 4 
11 North Carolina 5 35   # Total projects 98 540 

Note: a Formulation was taken from the state design-build manual 772 

 773 

Table 2 Example of an evaluation criterion using a generic constructed scale defined in broad terms 774 

Adjective 
Rating 

Percentage of 
points awarded 

Description 

Excellent 90%-100% The Proposal exceeds in a significant manner stated requirements in a beneficial 
way, providing advantages, benefits, or added value to the project, and provides 
a consistently outstanding level of quality. 

Very good 80%-90% The Proposal exceeds the stated requirements in a beneficial way, providing 
advantages, benefits or added value to the project, and offers a significantly 
better than acceptable quality. 

Good 70%-80% The Proposal comfortably meets the stated requirements, provides some 
advantages, benefits, or added value to the project and offers a generally better 
than acceptable quality. 

Fair 50%-70% Design-builder has demonstrated an approach that is considered to marginally 
meet stated requirements and meets a minimum level of quality. 

Poor 0% (Failing) Design-builder has demonstrated an approach that contains significant 
weaknesses/deficiencies and/or unacceptable quality. 

 775 

Table 3 Example of evaluation criterion using a generic constructed scale and a prioritization of requirements 776 

Adjective 
Rating 

Description 

Exceptional The design-builder has demonstrated a complete understanding of the subject matter, and the Proposal advances the Project 
goals to an exceptional level. The Proposal communicates an outstanding commitment to quality by a highly skilled team in all 
aspects of the Work. The Proposal outlines a strong approach to mitigating project-specific risks and inspires confidence that all 
contract requirements will be met or exceeded. The Proposal contains significant strengths. 

Good The design-builder has demonstrated a strong understanding of the subject matter, and the proposal advances the Project goals 
to a high level. The Proposal communicates a commitment to quality by an experienced team in all aspects of the Work. The 
Proposal defines an approach to mitigating project-specific risks with little risk that the design-build would fail to meet the 
requirements of the contract. The Proposal contains strengths that outweigh weaknesses. 



Acceptable The design-builder has demonstrated an adequate understanding of the subject matter, and the Proposal meets the Project goals. 
The Proposal communicates a commitment to quality Work by a qualified team. Project-specific risks have been identified, and 
the design-builder has a reasonable probability of successfully completing the Work. The Proposal contains strengths that are 
offset by weaknesses. 

Unacceptable The design-builder has not demonstrated an understanding of the subject matter, and the Proposal presents an approach that does 
not address the goals of the project. The Proposal fails to meet stated requirements and/or lacks essential information. The 
commitment to quality is not adequate, with Work performed by unqualified or unproven teams. Project-specific risks are not 
addressed, and the Proposal generates little confidence that the project requirements can be met. The Proposal contains 
deficiencies, significant weaknesses, and minor strengths, if any. 

 777 

Table 4 Points assignment per route 778 

Roadway segments 
Quality Evaluation 

weighting  
( max points) 

NB Route 30 corridor 5 
SB Route 32 corridor 5 
From Route 17 EB Off-Ramp to Woodbury Commons Northern Entrance 3 

 779 

Table 5 Points assignment per travel time.  780 

 Proposed design solution performance. Travel time ( min) 

 AM peak hour PM peak hour Sat MD peak hour Total 

Design-builder A 2.00 3.52 3.46 8.98 

Design-builder B 2.35 3.50 3.46 9.31 

 781 

Table 6 Safety. Adapted from MnDOT. Albertville Project (2018) 782 

 783 

 784 

 785 

Requirements Generic expression 
• Provide a narrative describing the Design-

builder's approach to both mitigating safety 
risks and proactively enhancing safety 
practices.  

• State the degree to which the approach 
includes final commitments and list any 
specific commitments in a table.  

 

This approach will be evaluated based on the likelihood and degree to 
which the Design-builder's commitments will achieve the following: 

• Safe working conditions for Contractor and DOT 
employees on the Site during construction. 

• Safe conditions for pedestrians and other people accessing 
the Project Right of Way during construction other than 
those traveling by vehicle. 



Table 7 Safety. Requirements and evaluation criterion re-formulated 786 

Requirements ( Reformulated) Evaluation criterion (Reformulated): constructed scale 
• Provide a list of 10 safety commitments 

related to risk mitigation.  
• Each commitment must specify: 

- Estimated impact on the final project 
cost and schedule on a qualitative or 
quantitative basisb. 

- Estimated impact on injury rates, 
near misses and event with 
significant injuries 

 
 
 
 
 
 bQuantitative evaluation of impacts is preferred to 
qualitative assessment. 
 

Excellent. The whole set of commitments demonstrates the highestc 
reduction in injury rates, near misses, and events with significant 
injuries. 

Good. The whole set of commitments demonstrates an average 
reduction in injury rates, near misses, and events with significant 
injuries. 

Fair. The whole set of commitments demonstrates the lowest reduction 
in injury rates, near misses, and events with significant injuries. 

Poor. None of the previous case 

Notes: 
cHighest, average, lowest is defined based on all proposals impacts' values 

Within each category, proposals will be ranked based on their ability to 
minimize the effects on the overall project's cost and schedule. 

 787 

Table 8 Safety. Adapted from KYTC. Boone. Route I-275 Project (2019) 788 

Requirements Evaluation criterion formulation: Generic constructed scale 
• Describe the safety 

considerations 
specific for this 
project. 

• Discuss the firm's 
overall approach to 
safety 

 

 

 

 

 

 

 

 

 

Scoring range Description 

90-100 The Technical Proposal component demonstrates an approach that is 
considered to significantly exceed the ITP requirements and objectives 
beneficially (providing advantages, benefits, or added value to the project), 
and that provides a consistently outstanding level of quality. Must have a 
significant strength or number of strengths and no weaknesses. 

80-89 The Technical Proposal component demonstrates an approach that is 
considered to exceed the ITP requirements and objectives in a beneficial 
way (providing advantages, benefits, or added value to the project) and 
offers a generally better than acceptable quality. Must have strengths and 
no significant weaknesses. 

70-79 The Technical Proposal component demonstrates an approach that is 
considered to meet the ITP requirements and objectives and offers an 
acceptable level of quality. It has strengths, even though minor or moderate 
weaknesses exist. 

60-69 The Technical Proposal component demonstrates an approach that is 
marginally acceptable. 

0-59 The Technical Proposal component demonstrates an approach that contains 
no strengths and contains minor or significant weaknesses. 

 

 789 

 790 



Table 9 Safety. Requirements and evaluation criterion re-formulated 791 
Requirement 

(Reformulated) 
Evaluation criterion formulation: Specific constructed-scale 

(Reformulated) 

• Describe the main 5 
risks affecting safety 
that are specific for 
this project. Each one 
must include 

o Estimated 
probability of 
occurrence. 
Including rationale. 

o Impact on project 
cost and schedule. 
Including 
qualitative analysis. 

o Prevention and 
mitigation 
measures. 
Including 
associated costs 

 

 

 

 

 

 

Scoring 
range 

Description 

90-100 Proposals in this range identify the most relevant risks providing a comprehensive 
rational for their probability of occurrence and impact. These proposals also 
include both prevention and mitigation measures with the best cost-effectiveness 
ratio among the proposals. 

80-89 Proposals in this range identify the most relevant risks providing a comprehensive 
rational for their probability of occurrence and impact. These proposals also 
include both prevention and mitigation measures with an average cost-
effectiveness ratio among the proposals.. 

70-79 Proposals in this range identify the some of the relevant risks providing a rational 
for their probability of occurrence and impact. These proposals also include both 
prevention and mitigation measures with the best cost-effectiveness ratio among 
the proposals of this type 

60-69 Proposals in this range identify some of the relevant risks providing a rational for 
their probability of occurrence and impact. These proposals also include both 
prevention and mitigation measures with the average cost-effectiveness ratio 
among the proposals of this type 

0-59 None of the previous 
 

 792 

Table 10. Maximize overall safety, capacity, and operation. Adapted from CDOT. Cimarron project (2014) 793 

Requirements Evaluation criterion formulation: Direct scoring 

Design-builders should submit the Additional Requested 
Elements (ARE) that they consider among the following 
proposed by this Agency:  

1. Full-Width I-25 Bridges 

2A. Widen US 24 Bridge over Fountain Creek and provide 
Additional lanes to 8th 

2B. Replace US 24 Bridge over Fountain Creek and provide 
Additional lanes to 8th 

3. Trail and Creek Improvements along Fountain Creek up 
to 8th street 

4. Contractor Defined ARE (additional operational 
Improvements on US 24 and at the I-25 and US 24 
Interchange 

 

 

Each ARE has different points associated as Table 7 shows: 

 

Additional Requested Elements (ARE) Points 

 

1. Full-Width I-25 Bridges 3 

2A. Widen US 24 Bridge over Fountain Creek 
and provide Additional lanes to 8th 

4 

2B. Replace US 24 Bridge over Fountain Creek 
and provide Additional lanes to 8th 

13 

3. Trail and Creek Improvements along 
Fountain Creek up to 8th street 

2 

4. Contractor Defined ARE (additional 
operational Improvements on US 24 and at the 
I-25 and US 24 Interchange 

7 

Maximum Subtotal points (ARE 2A and 2B 
are Mutually Exclusive) 

25 



 

 

For AREs 1, 2, and 3, each ARE included in the Proposal will be 
given the total number of points available for that ARE.  

ARE 4 will be variably scored up to a maximum of 7 points 
based on its effectiveness at providing additional capacity and 
operations improvements on US 24 and at the I-25 and US 24 
interchange 

 794 

Table 11 Requirements and evaluation criterion re-formulated 795 

Requirements (Reformulated for ARE 4) 
Evaluation criterion formulation: Direct scoring 

(Reformulated for ARE 4) 

4. Contractor Defined ARE (additional operational 
Improvements on US 24 and at the I-25 and US 24 
Interchange including, for this solution 
• Reduction in waiting time in peak hours (RWT) 
• Average travel time saving per day (TTS) 

Data calculated using "X" traffic simulation software and 
comparing the scenarios with and without ARE 4. 

ARE 4 will be variably scored up to a maximum of 7 points 
based on its capacity to minimize the waiting time in peak hours 
and the average travel time. 

The design-builder with the maximum RWT + TTS will be score 
7 points. The remaining design-builders' time will be pro-rated 
against the maximum time. 

 796 
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