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Summary of Research Objective 

 

Our research team is analyzing how domestic scans completed as part of NCHRP 20-68A affect DOT 

effectiveness.  By examining several innovations which have received varying levels of attention in scans, 

we can evaluate both how scans shape broader innovative activity at state DOTs, and how scans 

compare to alternative methods of diffusing innovations. By targeting innovations in the maintenance 

function, our survey is intended to provide the oversight panel with information about effectiveness not 

only from scan participants and hosting site participants, but also from the relevant third parties 

responsible for implementing or evaluating such innovation initiatives in their DOTs. 

 

Methodology 

 

Our team began by interviewing members of the NCHRP 20-68 Panel to understand their perceptions of 

effective innovation activities, and by examining published scan reports to seek an effective domain to 

study specific innovations that may have been influenced by a scan.  We chose scan 07-03 (Winter 

Maintenance) and interviewed experts in the maintenance domain to choose three specific innovations 

to study their diffusion patterns:  Maintenance Decision Support Systems (MDSS), TowPlow (TP) and 

Automated Pothole Patcher (APP).   

We developed a survey pilot and then endeavored to secure the cooperation of each state DOT via a 

presentation at the AASHTO SCOM meeting in Louisville (July 2011) as well as requests from each state 

DOT head of maintenance.  34 states agreed to participate, and we reviewed and refined the survey 

questions with each state’s contact.  Respondents to the survey (341 out of 612, for a 57% response rate, 

after being corrected for invalid responses) spanned both central and district offices, and they indicated 

their individual attitudes toward innovation, their assessment of their state DOT culture and structure 

supporting innovation, their self-reported network contacts for innovation, and their assessment of the 

status of each of the three innovations under study.  A listing of the participating states and their 

response rates may be seen in Appendix 1. 

 

Completed activities since delivery of TM-2 (1Q12) 

 Finalized hand-coding of write-in data and performed more detailed analyses of all data. 

 

 Generated and distributed individual and state reports for survey respondents comparing 

their ratings to the average values in their state and overall (see sample reports in 

Appendices 2 and 3).  By increasing awareness of innovative activities by their own and the 

sponsoring organization, receiving these reports may increase attention and motivation 

regarding innovation and networking. 
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 Conducted prize lottery.  Two winners notified who will receive their prizes upon completion 

of paperwork. 

 

 Committed to participate in June 6 teleconference with Domestic Scan Panel members to 

review findings.  

 

Project Time Line 

NCHRP 20-68C - Research on Innovation Networks 

 

 

 

 

 

 

 

 

 

 

 

 

 

Survey Results  

 

Appendix 4 provides a screen-by-screen depiction of the online survey instrument, a brief interpretation 

of the question and responses, a tabulation of the aggregate responses to each question item, and 

identification of high- and low- scoring states on relevant attributes.  Additionally, Appendix 5 

summarizes the key variables and their ranges of scores in a single-page format. Highlights of these 

analyses include:  
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1)  Sources of knowledge about innovations   

 

 Innovations can be classified as more or less complex and uncertain.  A Management 

Decision Support System (MDSS) represents the most complex and uncertain innovation in 

this study, because it needs to be integrated with other technology and it is still evolving as a 

relatively new technology.  In contrast, the Automated Pothole Patcher (APP) is the least 

complex and uncertain, because it is stand-alone and a mature technology.  The TowPlow 

(TP) is moderate because it is stand-alone (low complexity) but is much newer than APP 

(higher uncertainty). Greater complexity and uncertainty demands knowledge flow that can 

transmit richer information, which is easier in the case of reciprocal knowledge flow than 

with broadcast (i.e., one-way) knowledge flow. The information sources generating 

reciprocal knowledge flows are direct contact with peers, piloting, and internal DOT 

communication.  In contrast, the information sources generating broadcast (one-way) 

knowledge flows are vendors, meetings, conferences and print sources.  Note that scans can 

serve both as reciprocal sources (for participants) and broadcast sources (for readers of 

reports) and thus were not included in the calculations below. The results indicate that as 

the complexity of an innovation (or the uncertainty associated with it) increases, 

respondents rely more on reciprocal flows of information to learn about the innovation.   

 

Innovation Complexity/ 
Uncertainty 

Reliance on reciprocal 
flows 

Reliance on 
broadcast flows 

    

APP lowest 29% 64% 

TP medium 38% 54% 

MDSS highest 60% 32% 

 

 The average value of scans as sources of innovation among users of scans was rated 5.1 (on a 

scale of 1=not valuable at all to 7=extremely valuable). This rating is nearly comparable to 

other more general and ubiquitous sources of innovation such as printed reports, websites, 

association meetings, other group meetings and personal contacts. It is worth noting that 

80% of the scan users did not participate directly in scans as team members or hosts, 

suggesting that scan findings are diffusing beyond the selected participants.  At the same 

time, only 64% of respondents reported using scans, while other sources are used by 

significantly more respondents (over 90%), suggesting opportunities for further penetration.  

 

2) Network contacts 

 174 of our respondents provided information on their network contacts that help them learn 

about innovations.  Scan participants reported higher numbers of contacts on average (7.1) 

than non-scan participants (5.3).  While only one of the 174 respondents attributed scan 

team activity as the initial source of a network contact, we found that the 07-03 scan team 

members were listed as contacts by 11 respondents, suggesting some additional 

opportunities for scan information to diffuse.  A further extension of this “scan potential” is 
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the fact that over 33 respondents (spanning 15 states) cited network contacts that were 

either in the same state as a scan team traveler or a host state for these travelers. 

 

 Each of the 174 respondents providing network contact data could be identified as either 

headquarters (41 people or 24%) or district-level personnel (133 people or 76%) within their 

state. The number of reported contacts per respondent is higher for those in HQ (5.7) than in 

districts (5.1), but the HQ respondents’ contacts are significantly more likely to be out-of-

state and involved in scans than those of the district personnel.  Specifically: 

 

o Out-of-state contacts comprised 38% of the network contacts reported by HQ 

respondents, but only 14% of those reported by district respondents.  This is 

consistent with the image of a network of HQ personnel connected to their internal 

people and to their peers in other states.  So HQ personnel serve a critical role in the 

flow of information about innovations; it is conceivable that they could serve as 

either innovation catalysts or innovation bottlenecks. 

 

o Scan participants comprised 41% of the 241 network contacts reported by HQ 

respondents, but only 9% of the 637 network contacts reported by district 

respondents (some contacts are cited by more than one respondent, and these 

statistics include these multiple citations).  This may mean that scan team 

composition reinforces existing networks when only HQ personnel are selected, and 

that there is an opportunity to include more varied perspectives and to reconfigure 

innovation networks by including more district-level personnel in scans. 

 

o Appendix 6 provides network graphs representing these trends. 

 

3)  Learning from scans 

 

 Although two of the three innovations we studied were covered in scan 07-03, only one 

respondent reported learning about either of these innovations directly from the scan.  This 

effect may result from a combination of several factors: 

 

o Competing sources of innovation information (TIG, pooled funds studies, etc.) may 

have generated awareness prior to the scan visits and subsequent scan report 

publication. 

 

o Scan team members have typically been DOT personnel located at state 

headquarters, who already have well-developed networks of contacts outside their 

state, so they are more likely to be aware of what is “in the air” and less likely to 

form new network contacts as a result.  This raises the possibility that an effort to 
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increase participation by district office personnel may create more new network 

connections which can “cross-pollinate” across states.  Such connections have the 

potential to decrease “information bottlenecks” around the key central office 

personnel. 

 

4)  State culture and practices that encourage or undermine innovation 

 Appendix 7 summarizes the overall ratings of innovation orientation culture for each state. 

 

 In corporate samples, both radical and incremental innovation is higher when organizations 

have more flexible structures and practices. Two of these flexibility dimensions stood out as 

most positively related to DOT orientation to innovation. Orientation to innovation was 

measured on a scale of 1=low to 5=high.  We compared the top 25% of states to the bottom 

25% on each flexibility dimension, and we also compared the perceptions of individual 

respondents who rated their organization in the top 25% on each flexibility dimension to 

respondents who rated their organization in the bottom 25%1. The three most notable 

flexibility dimensions were:   

 

o Willingness to reconsider past practices: States in the top quartile were more 

oriented toward innovation than those in the bottom quartile (top 25% of states 

mean = 3.6; bottom 25% mean = 2.3). This relationship also holds true at the 

individual level (top 25% of respondents mean = 3.9; bottom 25% of respondents 

mean = 3.2; correlation = .34)2 

 

o Concentrating decision-making in those with expertise regardless of position:   Top 

25% of states mean orientation to innovation = 2.9; bottom 25% mean = 1.9. Top 

25% of respondents mean orientation to innovation = 3.7; bottom 25% of 

respondents mean = 3.2; correlation = .23. 

 

 There was one notable exception to this trend. Flexibility with respect to low reliance on 

written rules and policy manuals tends to be positively related to innovation in corporate 

samples but is negatively related to orientation to innovation among DOT respondents. 

Those who rated their organization in the top 25% in flexibility on this dimension rated their 

organization as less oriented to innovation (top 25% of states mean orientation to innovation 

= 3.4; bottom 25% of states mean = 3.8; correlation = -.41).  

 

 Respondents who observed a high reliance on external contractors to perform their 

maintenance function also viewed their organization as less oriented toward innovation 

                                                           
1
 Individual responses allow for more intra-state variation across districts, as typically one respondent would 

represent each district. 
2
 All reported correlations are significant at a level of at least p<.05. 
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(respondents rating their organization in the top 25% on contracting out mean orientation to 

innovation = 3.4; bottom 25% mean = 3.7; correlation = -.18). This inverse relationship does 

not emerge at the state level, suggesting that the state average levels may mask variation 

across districts. 
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Appendix 1:  Response Rates of Participating States, by Phase 

  
 

      
          

  Phase I (9/01 - 9/30) California 24%   

    Colorado 48%   

  Average response Delaware* 100%   

  61% Georgia 62%   

    Illinois 58%   

    Kansas 80%   

    Louisiana 75%   

    Missouri 83%   

    Nevada 36%   

    New York 44%   

    North Carolina 50%   

    Ohio 33%   

    South Carolina 87%   

    Tennessee 61%   

    Washington 74%   

          

          

  Phase II (9/19 - 10/14) Florida 44%   

    Iowa 60%   

  Average response Nebraska 35%   

  56% North Dakota 54%   

    Idaho 67%   

    Kentucky 58%   

    Minnesota 55%   

    Mississippi 35%   

    Wyoming 78%   

    Arkansas 73%   

          

          

  Phase III (11/01 - 11/30) Montana 100%   

    Alabama 46%   

  Average response Maryland 50%   

  65% Arizona 63%   

    Pennsylvania 60%   

    South Dakota 70%   

    Virginia 64%   

          

  * Only one participant       
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Appendix 2: Sample State Report 
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Appendix 3: Sample Individual Report 
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Appendix 4: Questionnaire screenshots and response summaries 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  172 respondents entered the lottery, and 253 elected to receive a comparison of their responses 
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Education   

High School Total 80 
Undergrad Total 170 
Graduate Total  86 

 

 

 

 

 

 

 

 

 

 

 

 

Scan Participation   

Domestic Scan Total 31 
Host State Total 22 
International Scan Total 3 
None Total  288 
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Respondents exhibited the highest and most uniform level of support for the item assessing their 
willingness to learn about innovations from other state DOTs (Item 1.5), suggesting support for 
innovation diffusion mechanisms such as domestic scans which create opportunities for states to learn 
from one another. In addition, states varied somewhat with respect to respondents’ ratings of how 
supportive and oriented toward innovation they were perceived to be). 

 

ID Min Max Mean StD 

Seek information 1 5 3.92 0.77 
Detecting tech. change 1 5 3.58 0.93 
Response to tech. change 1 5 3.17 0.93 
Exploit tech. change 1 5 3.43 0.92 
Learn from other DOTs 1 5 4.55 0.66 

 

 

Highest states Mean   Lowest states Mean  

Florida 4.38  South Carolina 3.09 
Minnesota 4.32  Maryland 2.88 
Iowa 4.14  Illinois 2.79 
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Innovative activities can be differentiated with respect to the extent to which they reflect a more radical 
departure from existing practice (reflected in items 1-4) or offer relatively more limited and incremental 
improvement that builds upon existing activities (reflected in items 5-8). While respondents reported 
slightly greater propensity to engage in incremental than radical innovative activities, an exception was 
the relative focus on long-term rather than short-term-focused innovation (items 2 vs. 6). 

 

ID Min Max Mean StD 

New possibilities 1 5 3.46 0.77 
Long-term goals 1 5 3.73 0.74 
Unclear benefits 1 5 3.07 0.79 
New learned skills 1 5 3.43 0.76 
Existing activities 1 5 3.67 0.75 
Short-term goals 1 5 3.50 0.79 
Measureable benefits 1 5 3.59 0.78 
Existing knowledge 1 5 3.92 0.56 

 

Radical Innovation 

Highest states Mean   Lowest states Mean  

Minnesota 4.02  Illinois 3.04 
Ohio 3.92  Delaware 3.00 
Maryland 3.88  South Carolina 2.85 

 

Incremental Innovation 

Highest states Mean   Lowest states Mean  

Missouri 4.08  New York 3.36 
Iowa 3.86  North Dakota 3.34 
Pennsylvania 3.86  Wyoming 3.32 
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Scans were assessed as valuable, on average, by users of scans (mean = 5.08). This rating is nearly 
comparable to other more general and ubiquitous sources of innovation such as printed reports, 
websites, association meetings, other group meetings and personal contacts. 

 

ID Min Max Mean StD 

SCAN 2 7 5.16 0.59 
PRINTED 2 7 5.23 0.32 
WEBSITES 2 7 5.42 0.42 
PROF/TRADE 2 7 5.61 0.40 
OTHER 2 7 5.70 0.36 
PERS COMM 2 7 5.70 0.38 

 

 

 

 Highest state Mean Lowest state Mean 

SCAN Nevada 6.25 Kansas 3.75 
PRINTED Maryland 6.00 South Dakota 4.64 
WEBSITES Maryland 7.00 Florida 4.50 
PROF/TRADE Maryland 7.00 Georgia 4.80 
OTHER Maryland 6.50 Ohio 5.00 
PERS COMM Florida 6.50 Arkansas 4.90 
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Approximately 2/3 of respondents were aware of each innovation. 

 

Innovations  Yes (%) 

MDSS  60 
POTHOLE  60 
TOWPLOW  65 

 

 

MDSS 

Highest states Yes (%)  Lowest states Yes (%) 

Colorado 100  Delaware 0 
Idaho 100  Georgia 0 
Maryland 100  Louisiana 0 

 

Pothole 

Highest states Yes (%)  Lowest states Yes (%) 

Delaware 100  Alabama 42 
Pennsylvania 89  Georgia 38 
Kansas 88  Washington 35 

 

Towplow 

Highest states Yes (%)  Lowest states Yes (%) 

Delaware 100  Alabama 8 
Pennsylvania 100  Louisiana 0 
Wyoming 100  Georgia 0 
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States were more advanced in implementing remote sensor information and weather reporting systems 
than other components of MDSS, with vehicle cameras being the least commonly integrated component 
of MDSS systems. 

 

ID Min Max Mean StD 

RWIS 1 4 3.56 1.02 
GPS/AVL 1 4 3.11 1.12 
VEH CAM 1 4 2.39 1.38 
WEATHER 1 4 3.30 1.17 
LIVE TRAF 1 4 2.96 1.43 
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This question reflects the innovation adoption process; items are arrayed in order beginning with 
awareness (item 1) and progressing to full implementation (item 9). It is typical to find agreement 
decline with progressive items reflecting later stages in the innovation adoption process. This decline 
was less true of MDSS than of Towplow or Automated Pothole Patcher. 
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MDSS Min Max Mean StD 

Understand 1 5 3.89 0.93 
Consider 1 5 4.00 0.96 
Value 1 5 3.70 0.94 
Support 1 5 3.86 1.02 
Invest time 1 5 3.62 1.06 
DOT support 1 5 3.52 1.04 
DOT top mgmt 1 5 3.59 0.96 
Piloting 1 5 3.58 1.12 
Implementing 1 5 3.42 1.18 

 

               MDSS 

 

 

 

 

 

 

 

 

Pothole Min Max Mean StD 

Understand 2 5 3.97 0.82 
Consider 1 5 3.76 0.99 
Value 1 5 3.64 0.94 
Support 1 5 3.63 1.01 
Invest time 1 5 3.22 1.05 
DOT support 1 5 3.24 0.96 
DOT top mgmt 1 5 3.30 0.92 
Piloting 1 5 3.15 1.03 
Implementing 1 5 3.12 1.15 

 

 

 

               Pothole Patcher 
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Towplow Min Max Mean StD 

Understand 1 5 4.08 0.82 
Consider 1 5 3.76 1.08 
Value 1 5 3.58 1.07 
Support 1 5 3.46 1.16 
Invest time 1 5 3.05 1.21 
DOT support 1 5 3.13 1.08 
DOT top mgmt 1 5 3.26 1.03 
Piloting 1 5 3.19 1.23 
Implementing 1 5 2.96 1.30 

 

              Towplow 

 

 

 

 

 

 

 

Two measures were developed from the initial nine items. The first reflects the individual’s attitudes and 

activities supporting the innovation and is a scale composed of items 1-5. The second measure reflects 

the DOT’s activities supporting the innovation, captured by items 6-9.  

MDSS 

Individual support 

Highest states Mean   Lowest states Mean 

Idaho  4.55  Florida  2.90 
Colorado  4.46  Arizona  2.87 
Minnesota  4.40  North Carolina  2.75 

 

DOT support 

Highest states Mean   Lowest states Mean 

South Dakota  4.41  Montana   2.60 
Minnesota  4.36  Arizona  2.44 
Maryland  4.33  North Carolina  1.00 

 

 

1 
1.5 

2 
2.5 

3 
3.5 

4 
4.5 

5 
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Pothole 

Individual support 

Highest states Mean  Lowest states Mean 

Minnesota  4.35  Ohio  2.90 
Pennsylvania  4.28  Arkansas  2.83 
South Dakota  4.25  Florida  2.67 

 

DOT support 

Highest states Mean   Lowest states Mean 

Minnesota  4.33  Arizona  2.22 
Pennsylvania  3.96  Idaho  2.22 
Illinois  3.77  Florida  1.78 

 

 

Towplow 

Individual support 

Highest states Mean  Lowest states Mean 

Missouri  4.88  Washington  2.83 
Nevada  4.68  Alabama  2.60 
Delaware  4.60  South Carolina  2.00 

 

DOT support 

Highest states Mean   Lowest states Mean 

Missouri  4.70  Kentucky  2.29 
Pennsylvania  4.38  Mississippi  1.83 
Minnesota  4.33  South Carolina  1.67 
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Percentage of districts utilizing innovations/years in use 

 

 

Innovations  % # years 

MDSS  64.68 3.69 
POTHOLE  54.71 5.13 
TOWPLOW  35.95 2.09 

 

 

Highest and lowest states with respect to percent of districts utilizing innovation and years in use 

 

MDSS
3
 

Highest states % Lowest states % 

Maryland  100 Virginia  20.00 
Ohio / Iowa 100 Idaho  19.00 
South Carolina  100 Kentucky  6.33 
    
Highest states Years4 Lowest states Years 
Tennessee  17.50 Pennsylvania  1.67 
Iowa  12.50 Idaho  1.33 
South Carolina  10.00 Maryland  1.00 

 

Pothole 

Highest states % Lowest states % 

Iowa  100.00 Louisiana  15.00 
Kansas  100.00 New York  13.50 
Wyoming  100.00 California  4.25 
    
Highest states Years Lowest states Years 
South Dakota  10.00 Tennessee  2.67 
South Carolina  9.33 Louisiana  2.00 
Kansas  9.00 California  1.25 

 

 

                                                           
3
 Responses are limited to states indicating awareness of the particular innovation 

4
 Year responses for MDSS are unreliable due to possible data entry errors by TN respondent 
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Towplow 

Highest states % Lowest states % 

Pennsylvania  43.88 Maryland  14.50 
Nevada  41.00 Colorado  12.50 
Iowa  33.13 Ohio  8.10 
    
Highest states Years Lowest states Years 
Missouri  4.75 Maryland  1.00 
Minnesota  2.90 Colorado  1.00 
Pennsylvania  2.00 Ohio  1.00 
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Items revise, addimplement, and defroles reflect DOT efforts to elaborate and expand upon 
implemented innovations (i.e., revising the implementation, initiating additional implementations, and 
defining the roles associated with the innovation). Responses indicate moderate levels of such 
elaboration activities. Across the three innovations, there were moderate benefits reported from 
implementing the innovations, but little evidence that the decision to implement was reconsidered. 
 

ID Min Max Mean StD 

MDSS_revise 2 5 3.96 0.73 
MDSS_benefit 1 5 3.62 0.88 
MDSS_addimplement 1 5 3.65 0.90 
MDSS_reconsider 1 5 2.78 0.95 
MDSS_defroles 1 5 3.56 0.88 
     
POTHOLE_revise 2 5 3.54 0.74 
POTHOLE _benefit 2 5 3.86 0.76 
POTHOLE _addimplem 2 5 3.39 0.79 
POTHOLE _reconsider 1 5 2.62 0.88 
POTHOLE _defroles 2 5 3.73 0.76 
     
TOWPLW_revise 1 5 3.48 0.92 
TOWPLW _benefit 1 5 3.73 0.84 
TOWPLW _addimpl 1 5 3.57 0.95 
TOWPLW _reconsider 1 5 2.41 0.94 
TOWPLW _defroles 1 5 3.76 0.89 



33 
 

 

The three innovations were rated similarly and somewhat positively with respect to cost and time 
savings by those respondents who have piloted or implemented the innovations. However, MDSS 
was rated lower than TowPlow and Automated Pothole Patcher with respect to quality, 
performance, and employee response. 

 

ID Min Max Mean StD 

MDSS_COST 1 5 3.28 0.71 
MDSS_TIME 1 5 3.41 0.74 
MDSS_QUALITY 1 5 2.78 0.70 
MDSS_PERFORM 1 5 2.80 0.78 
MDSS_EMPLOY 1 4 2.72 0.75 

 

ID Min Max Mean StD 

POTHOLE_COST 2 5 3.13 0.64 
POTHOLE_TIME 2 5 3.18 0.69 
POTHOLE _QUALITY 2 5 3.14 0.71 
POTHOLE_PERFORM 1 5 3.15 0.78 
POTHOLE_EMPLOY 2 5 3.23 0.69 
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ID Min Max Mean StD 

TOWPLOW_COST 1 5 3.16 0.73 
TOWPLOW_TIME 1 5 3.19 0.66 
TOWPLOW_QUALITY 1 5 3.22 0.69 
TOWPLOW_PERFORM 1 5 3.36 0.74 
TOWPLOW_EMPLOY 1 5 3.30 0.83 

 

 

Overall performance (average across the five performance indicators) results are provided below.  

MDSS 

Highest states Mean  Lowest states Mean 

California5  3.60  Ohio  2.80 
Kentucky  3.33  Pennsylvania  2.77 
North Dakota  3.23  Idaho  2.60 

 

Pothole 

Highest states Mean  Lowest states Mean 

Kansas  3.60  Louisiana  2.93 
Montana   3.50  Wyoming  2.80 
South Dakota  3.40  North Dakota  2.56 

 

Towplow 

Highest states Mean  Lowest states Mean 

Nevada  3.50  Nebraska  3.12 
Missouri  3.50  Arkansas  3.00 
Pennsylvania  3.34  Colorado  2.76 

 

                                                           
5
 Data for this state’s answer in this category may be unreliable as only one respondent answered this question. 
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The average number of contacts for the 15 scan participants (mean = 5.7) was slightly above the average 
number of contacts in the overall pool of 174 respondents providing network data (mean = 5.2). The 
scan participants’ distribution was more polarized in that a larger proportion of scan participants 
reported 10 contacts than in the general sample of respondents.  Contacts were categorized as either 
internal or external, meaning that respondents gathered information about innovations from fellow 
members of their own DOT or from people outside the state.  States varied dramatically in the rates at 
which they reported external contacts. 

   

% of external contacts 

Highest states Mean  Lowest states Mean 

Maryland  69.2%  Florida  0.00% 
Georgia  60.0%  Nevada  0.00% 
Idaho  50.0%  Nebraska  0.00% 
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Respondents’ attitudes toward their DOT were more positive than their attitudes toward the engineering 
profession. Attitudes toward their DOT were similar to other U.S. corporate samples. 

 

ID Min Max Mean StD 

DOT - impression 1 5 4.22 0.68 
DOT - ‘we’ vs. ‘they’ 1 5 4.37 0.65 
DOT - success identification 1 5 4.19 0.73 
DOT - personal compliment 1 5 4.22 0.68 
Engineer  - impression 1 5 3.95 0.83 
Engineer  - ‘we’ vs. ‘they’ 1 5 3.81 1.00 
Engineer  - success identification 1 5 3.65 0.92 
Engineer  - personal compliment 1 5 3.63 0.97 

 

Overall identification (average of the four items for DOT and profession, respectively) are below. 

 

DOT identification 

Highest states Mean  Lowest states Mean  

Ohio  4.75  Delaware  4.00  
Florida  4.69  Nebraska  3.92  
Colorado  4.66  Wyoming  3.86  

 

Professional identification 

Highest states Mean  Lowest states Mean  

Mississippi  4.41  Nebraska  3.17  
New York  4.25  Montana   3.06  
Delaware  4.25  Iowa  2.58  
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Items 12.1-12.9 reflect DOT organizational structure and practices, with lower values reflecting a more 
formalized, bureaucratic structure and higher values reflecting a more flexible, informal structure. DOT 
respondents report that their organization is relatively more formalized and bureaucratic, with relatively 
few exceptions such as openness of communication. 

 

ID Min Max Mean StD 

Maintenance activities 1 5 2.47 0.88 
Policies and rules 1 5 2.08 0.92 
Communication channels 1 5 3.25 0.96 
(De) centralization 1 5 3.03 0.99 
Decision authority 1 5 2.35 1.04 
Job definition 1 5 3.03 0.92 
Practice and experience 1 5 2.96 0.93 
Formal procedures 1 5 2.52 0.93 
Control 1 5 2.66 0.93 

 

 

The overall structure measure (an average of the nine structural indicators) is reported below. 

 

Highest states Mean  Lowest states Mean  

Missouri  3.23  South Carolina  2.41  
Idaho  3.20  Pennsylvania  2.40  
Delaware  3.00  Alabama  2.29  
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Appendix 5:  Descriptive statistics for key variables

summarize

Variable | Obs Mean Std.Dev. Min Max

-------------+--------------------------------------------------------

Survey respondent located at HQ | 315 0.231746 0.422619 0 1

years with DOT | 340 22.86456 8.650876 1.5 50

Learning from other DOT | 341 4.554252 0.6647563 1 5

Innovation culture excl. learning from other DOT | 341 3.526628 0.7506907 1.25 5

Innovation culture incl. learning from other DOT | 341 3.732258 0.6560357 1.2 5

-------------+--------------------------------------------------------

Radical innovation | 341 3.423021 0.5772205 1.25 5

Incremental innovation | 341 3.668152 0.5293135 2 5

MDSS parts (i.e. RWIS) | 203 3.181527 0.8442239 1 5.2

MDSS individual support | 203 3.814433 0.7793232 1.8 5

MDSS DOT support | 203 3.570887 0.8928696 1 5

-------------+--------------------------------------------------------

Pothole Patcher individual support | 202 3.646287 0.7964464 1.4 5

Pothole Patcher DOT support | 202 3.238713 0.8567754 1 5

TowPlow individual support | 213 3.59493 0.8742164 1.6 5

TowPlow DOT support | 212 3.21 1.003951 1 5

MDSS performance (i.e. cost, time…) | 116 2.997845 0.3765052 1.6 4

-------------+--------------------------------------------------------

Pothole Patcher performance (i.e. cost, time…) | 69 3.165942 0.4627676 2 5

TowPlow performance (i.e. cost, time…) | 73 3.246575 0.5380216 1 5

Number of contacts | 341 2.677419 3.389654 0 10

% of external contacts | 173 0.1942775 0.2859626 0 1

Identification with DOT | 317 4.249211 0.5492005 1 5

-------------+--------------------------------------------------------

Identification with profession | 317 3.758423 0.8288344 1 5

DOT Structure | 314 2.706497 0.4839314 1.33 4.44
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Appendix 6:  Network graphs 

Figure 6-1.  Network of contacts for 174 respondents providing network data.  An arrow from respondent i to respondent j indicates that i cited 

j as a contact for innovation.  Some respondents show no links because they cited people who did not also provide network data (see Figure 6-2 

for their inclusion).  Note that several nodes of the network appear to be hubs that are cited by a greater number of respondents (for example, 

respondent 10081). 
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Figure 6-2.  Overall network map.  Map of all 800 unique people identified, including respondents providing network data, respondents not 

providing network data, and non-respondents cited by respondents.  Note that the network has a similar quality to the prior one of the 174 

respondents providing network data, and that the majority of network activity occurs among the more densely connected core of the network 

while the actors in the periphery are less networked. 
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Figure 6-3.  Headquarters personnel are more centrally positioned in networks.  This set of graphs (and the two sets following in Figures 6-4 and 

6-5) color code categories of interest so the viewer can see how people in those categories are positioned in the overall networks for 174 and 

800 people.  The categories are headquarters personnel (Figure 6-3), scan team participants (Figure 6-4), and scan team hosts (Figure 6-5).  This 

figure shows how the networks of people located at headquarters (red) differ from those of people located in district offices (green).   Note how 

headquarters personnel are more strongly networked than district personnel:  the red nodes are located at the junctions of contacts. 
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Figure 6-4.  Scan participants are also more active in networks.  This figure shows how the networks of people who participated on scan teams 

(red) differ from people who have not (green).   Note how scan participants are more strongly networked than others:  the red nodes are located 

at the junctions of contacts. 
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Figure 6-5.  Scan hosts are also more active in networks.  This figure shows how the networks of people who hosted scan teams (red) differ from 

people who have not (green).   Note how scan hosts are more strongly networked than others:  the red nodes are located at the junctions of 

contacts. 
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Appendix 7:  State orientation to innovation (from Question 1) 

  
  

 

Learning from other DOTs  
(1 item) 

Innovation orientation 
(other 4 items)  

Alabama  4.58 3.46 

Arizona  4.80 3.45 

Arkansas  4.55 3.42 

California  4.64 3.79 

Colorado  4.70 3.41 

Delaware  5.00 3.50 

Florida  4.75 4.38 

Georgia  4.75 3.41 

Idaho  4.00 3.50 

Illinois  4.37 2.79 

Iowa  4.67 4.14 

Kansas  4.75 4.13 

Kentucky  4.45 3.10 

Louisiana  4.67 3.53 

Maryland  3.00 2.88 

Minnesota  4.55 4.32 

Mississippi  4.63 3.84 

Missouri  4.70 4.00 

Montana   4.78 3.86 

Nebraska  4.71 3.39 

Nevada  4.80 3.50 

New York  4.55 3.32 

North Carolina  4.58 3.35 

North Dakota  4.36 3.13 

Ohio  5.00 3.19 

Pennsylvania  4.67 3.47 

South Carolina  4.35 3.09 

South Dakota  4.64 3.79 

Tennessee  4.16 3.33 

Virginia  5.00 4.00 

Washington  4.59 3.94 

Wyoming  4.71 3.21 

Overall 4.58 3.55 

 


