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Planning Commission 
October 10, 2019 

City Hall, Council Chambers 
749 Main Street 

6:30 PM 
  

 For agenda item detail see the Staff Report and other supporting documents  
included in the complete meeting packet. 

 

Public Comment will be limited to three (3) minutes per speaker.   
 

1. Call to Order 

2. Roll Call 

3. Approval of Agenda  

4. Approval of Minutes  

a. September 12, 2019 Minutes 

5. Public Comment on Items Not on the Agenda  

6. New Business – Public Hearing Items 

a. Speedy Sparkle PUD Amendment:  A request for approval of a Planned 
Unit Development Amendment to allow sign design waivers for 1414 and 
1408 Hecla Way and 1712 Plaza Drive. (Resolution 14, Series 2019) 

 Applicant: Speedy Sparkle Car Wash – Louisville, LLC 

 Case Manager: Rob Zuccaro, Director of Planning and Building Safety 
 

b. The Business Center at CTC GDP Amendment G, The Business 
Center at CTC Replat I Final Plat and Final PUD:  A request for an 
amendment to The Business Center at CTC General Development Plan, a 
request for a Final Plat and Final Planned Unit Development to allow the 
construction of an office building and associated site improvements at 
1411 S. Arthur Avenue. (Resolution 17, Series 2019) 

 Applicant: Andy Johnson, DAJ Design 

 Case Manager: Lisa Ritchie, Senior Planner 
 

c. The Business Center at CTC Replat J Final Plat and Final PUD: A 
request for approval of a Final Plat to consolidate two lots into one, and 
approval of a Final Planned Unit Development to allow construction of a 
structure and associated site improvements at 1875 Taylor Ave. 
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(Resolution 18, Series 2019)  REQUEST TO CONTINUE TO NOVEMBER 
14, 2019  

 Applicant: RVP Architecture 

 Case Manager: Harry Brennan, Planner II 
 

7. Planning Commission Comments  

8. Staff Comments 

9. Items Tentatively Scheduled for the regular meeting November 14, 2019: 

 The Business Center at CTC Replat J Final Plat and Final PUD – 
Continuance 

 Moxie SRU 

 Parcel O GDP Amendment 
 

10. Adjourn  
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Meeting Minutes 

September 12th, 2019 
City Hall, Council Chambers 

749 Main Street 
6:30 PM 

 
Call to Order – Chair Brauneis called the meeting to order at 6:30 PM.  
 
Roll Call was taken and the following members were present: 
 

Commission Members Present: Steve Brauneis, Chair  
Tom Rice, Vice Chair  
Keaton Howe 
Jeff Moline 
Dietrich Hoefner 
Debra Williams 

Commission Members Absent: None. 
Staff Members Present: Lisa Ritchie, Senior Planner 

Harry Brennan, Planner II 
Kathleen Kelly, City Attorney  
Shaida Libhart, TEI Consultant 
Amelia Brackett Hogstad, Planning Clerk 
  

APPROVAL OF AGENDA 
Howe moved and Williams seconded a motion to approve the September 12th, 2019 
agenda. Motion passed unanimously by voice vote.  
  

APPROVAL OF MINUTES 
Moline moved and Williams seconded a motion to approve the August 8th, 2019 
minutes. Motion passed unanimously by voice vote.  
 

PUBLIC COMMENTS ON ITEMS NOT ON THE AGENDA 
None. 
 

NEW BUSINESS – PUBLIC HEARING ITEMS 
Speedy Sparkle PUD Amendment Continuance July 11, 2019: This application will 
be heard at a later Planning Commission meeting following new public notice. 
 
LMC Amendment: Oil and Gas Operator Registration: An ordinance amending 
Chapter 17.68 of the Louisville Municipal Code to require Oil and Gas Operator 
Registration. (Resolution 16, Series 2019) 

 Applicant: City of Louisville 

 Case Manager: Lisa Ritchie, Senior Planner 
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All required notice was met. 
 
Ritchie presented the proposed ordinance, which will comply with the new state 
regulations for S.B. 19-181, “Protect Public Welfare Oil and Gas Operations,” allowing 
for greater local control. There are no current drilling activities or actively-producing 
wells within the city and no active permits have been filed with the state since 1999. The 
intent of this ordinance is to require a 30-day notice for oil and gas operator registration, 
which includes the following: 

 Good faith estimate on number of well sites and wells within 5 years 

 Map showing locations 

 Well estimates 

 Information demonstrating capability to meet requirements 

 Requirement to update information as necessary 

 Requirement to reapply after 5 years if no application has been submitted 

Staff recommends approval of Resolution 16, Series 2019. 
 
Rice disclosed that his wife is an executive with a large oil and gas company, but he did 
not consider it a conflict of interest since that company was not doing in business in 
Boulder County and likely not doing business anywhere in Colorado. 
 
Howe asked about the moratorium. 
 
Kelly replied that the draft proposed a 6-month moratorium, though staff was also 
presenting a draft to Council without a moratorium. Updating the regulations would be 
an expensive and long process and there had been some discussion about the 
relevance of making those updates, given how much staff time would be needed and 
the possibility that the ordinance may no longer be up-to-date by the time an application 
came through. The moratorium would allow for a timely review of regulations. Council 
had talked through scenarios in which the 6-month timeline would not be long enough or 
the Council would not be able to secure a super majority if there were any absent 
council members when an application came through. Therefore, the language meant 
that a filing would trigger the moratorium.  
 
Howe asked if 6 months was an adequate amount of time. 
 
Kelly replied that the courts view temporary moratoria as legitimate means to update 
ordinances. When you push it to a year, it starts looking like a ban on the activity. If the 
City found that it needed more than 6 months while it was actively working on its 
regulations, it could choose to extend a moratorium.  
 
Moline asked if this would apply to properties that the City had an ownership share in 
but that were outside the City limits. 
 
Kelly replied that it would not.  
 
Williams asked what the ramifications would be if there were a ban. 
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Kelly replied that the City was not authorized to ban oil and gas operations. She noted 
that it was not a bright line and there were some jurisdictions that had enacted 12-
month moratoria. A 6-month moratorium also created a record of the City’s efforts in 
those times in case of the need for an extension. 
 
Brauneis asked about the language that referenced Boulder County.  
 
Kelly replied that it was based on a provision from Boulder County’s language to 
preserve the public’s health and welfare.  
 
Brauneis asked about the well permit filed in 1999. 
 
Kelly and Ritchie explained that there was property that was rezoned and intended for 
drilling but that was never fulfilled. 
 
Brauneis asked about the 1995 update to the Municipal Code, which allowed drilling in 
all zones. 
 
Kelly replied that that period of time there were a few significant court decisions that 
dealt with “operational preemption” and the limits of what a local government could 
regulate. That ordinance change was in response to the authority change in the courts, 
such that the City was no longer allowed to limit drilling to agricultural zones.  
 
Moline asked if directional drilling would change those regulations and allowances. 
 
Kelly responded that they would learn more about the breadth of authority in SB if it got 
tested in the courts. She noted that directional drilling and other technological changes 
could allow a surface location within the City of Louisville to be directionally drilled to a 
reservoir outside of the City.  
 
Brauneis asked about the setbacks. 
 
Kelly replied that they corresponded to the existing ordinance.  
 
Williams asked if the buffer could change once staff reviews the ordinance in the future. 
 
Kelly replied that there were no plans to change the regulations in the future. The 
operator registration was intended to trigger a review of the ordinances. There was no 
telling when, if ever, that would happen.  
 
Brauneis asked for public comment. 
 
Ron Spaulding, 597 Casper Drive in Lafayette, stated that his family lived in Louisville 
and he encouraged the Commission to endorse this proposal. A few localities have 
enacted stricter legislation, but he did not think the City needed to go there yet. The 
moratorium was a good, preemptive tool. He noted that it did take quite a bit of time and 
effort to rework regulations. 
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Deb Fahey, 1118 West Enclave Circle in Louisville, stated that the proposal was a good 
first step and she would like to see it a bit stronger. Broomfield is planning on drilling 
very close to the City’s southeast border and she asked if Louisville setback 
requirements would affect their drilling.  
 
Brauneis asked about the ability for someone to drill sideways into City limits. 
 
Kelly replied the City of Louisville did not have authority if the surface site of the drilling 
occurred outside its limits. 
 
Brauneis asked what would happen if there was something that was up against the city 
line. 
 
Kelly confirmed that the City could not do anything in that case since it was outside city 
limits. 
 
Brauneis closed the public hearing and opened commissioner discussion. 
 
Rice noted that the question tonight was limited to the registration amendment and that 
the City could not legislate for other jurisdictions. He thought it was a reasonable 
change to the ordinance and not overly burdensome to those who might apply. 
 
Hoefner agreed with Commissioner Rice that it seemed like a common-sense first step 
that did not do too much too fast, especially considering there was no current 
development. 
 
Howe agreed. 
 
Williams stated that she liked the idea that they were not needlessly tapping into staff 
resources. 
 
Moline agreed with his fellow commissioners about the proposal. He added that the 
community should address the issues that come with the production of the minerals. If 
we were going to use oil and gas resources in Louisville, and they weren’t going to be 
found here, they would have to be found somewhere else. So to be good neighbors we 
should limit our use of the resources.  
 
Brauneis was in favor and asked for a motion. 
 
Moline moved to approve Resolution 16, Series 2019. Williams seconded. Motion 
passed unanimously by roll call vote. 
 
 

DISCUSSION 
Draft Transportation Master Plan 
Ritchie noted that staff had presented the draft for the first time last year and tonight’s 
draft included community feedback. She requested thoughts, ideas, and uniform 
consensus in situations where the Commission wanted to change the plan. 
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Shaida Libhart presented the Transportation Master Plan, or TMP, which she explained 
was meant to function as a blueprint for transportation project development and to 
identify funding needs and priorities. There were further details to figure out and studies 
to conduct after the completion of the TMP. 
 
Libhart explained that the TMP had received over 1,500 comments and hundreds of 
map ideas and that, overall, substantial community involvement helped shape the plan.  
 
The TMP contained 4 key policies: 

1. Great Streets: Street design coordinated with community needs and land uses. 
2. Walkable/Bikeable Places: Network connectivity and accommodations. 
3. TOD Guidelines: Opportunities to leverage investments, increase economic 

development, and support sustainability. 
4. Applications for Technology: Utilize technology to increase equitable mobility 

options and improve efficiency of the network. 

 
The TMP contains many projects that fall into the following categories, all of which are 
meant to work together and focus on safety: 

1. Corridor improvements 
2. All ages and abilities bicycle network 

Libhart explained that this category emphasizes safety and connectivity using low-
volume, low-speed streets where possible. The plan divides streets into larger streets 
and neighborhood streets, which allows staff to make sure that neighborhood streets 
maintain their low-speed, low-volume character.  
 

3. Connectivity and safety improvements 
4. Downtown connector trail 
5. Transit vision and service needs 

 
Brauneis asked if there was an overlay that would help determine the routes students 
take between home and school. 
 
Libhart replied that they did not have specific information on where students live, but 
they tried to look at where the schools are and look at the primary trails and corridors 
nearby to create safe routes to schools. She added that there was a program to create 
safe routes to school in the plan. 
 
Libhart noted that intersections were the places with the most crashes and the TMP 
identified the safety hotspots to focus on, particularly school intersections, key 
destinations in the city, and trail crossings. The TMP also identified potential underpass 
locations. 
 
Brauneis asked if the TMP gave staff enough to make any aspect of this plan a reality.  
 
Ritchie replied that planning staff had spent hours and hours with other department 
staff, talking about feasibility in these specific places and the plan represented a good 
collaboration with an outside consultant.  
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Moline asked if the Plan would unwind some of the legacy of the automobile- and 
suburbanization-history of the city. 
 
Libhart replied that the plan included a set of best practices for future design. 
 
Moline observed that it sounded like the plan included retrofitting streets that were 
meant for automobiles and adding in safety for bikes and pedestrians. 
 
Libhart added that the recommended reference materials contained the most up-to-date 
best practices on how to make those transformations. 
 
Moline noted that Boulder had more people biking than Louisville, probably because of 
some of the improvements there. 
 
Howe asked if the research had found any underused pedestrian crossings. 
 
Libhart replied that they did not have additional pedestrian counts to gather that 
information. They did provide a basis for staff to look at the intersections critically based 
on primary destinations and safety. 
 
Howe wondered if people avoided some crosswalks because of the safety factor, and if, 
in that case, it may be better to remove those crosswalks than to enhance them.  
 
Libhart replied that she thought the plan provided the tools and resources to help the 
City make those decisions. 
 
Howe asked if it was possible to make things safer by making them simpler rather than 
adding things, in some instances.  
 
Williams explained that the bike system in Vancouver was completely separate from 
other traffic systems in the city, making cyclists feel safe by being apart from other types 
of movement. She noted that there were some streets in Louisville that would not work 
for that type of plan, but some streets could. 
 
Libhart replied that a lot of the design treatments for the neighborhood streets were 
taken from places like Vancouver in creating safe biking spaces.  
 
Williams asked if the TMP took into account surrounding municipalities’ transportation 
plan. 
 
Libhart replied that they had met with Superior and their staff said that the 
recommendations were aligned with what their plans, as well. They had not discussed 
specifics since those were still in flux. 
 
Ritchie added that early in the development, staff met with Boulder County, Superior, 
Broomfield, and Lafayette. Staff had also met with school board and individuals schools. 
They didn’t want to do anything in the TMP that would conflict with other jurisdictions. 
Boulder County sent robust comments on the plan, as well. There was also a map that 
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showed projects by priority and funding scenarios. She noted that this plan was not 
100% funded. 
 
Brauneis noted that there were students who moved between Lafayette and Louisville 
to go to school.  
 
Howe asked about the delineation among walking, biking, and driving in the plan.  
 
Libhart replied that it depended on street usage, surrounding land uses, the context of 
the area, safety, and speed. 
 
Libhart explained that transit had to be coordinated with RTD and Via, but the plan 
presented a vision for transit development, including recommendations to serve the 
CTC, the hospital, and schools, and accommodate future higher-capacity options. She 
explained that the plan also contained 10 different programs that the City could 
implement to support the recommended projects.  
 
Break around 8 PM. Reconvened after 5 minutes. 
 
Howe asked what the biggest feedback points were from the community. 
 
Libhart replied that there was a desire for separation among different types of 
transportation. 
 
Moline noted that one of the graphs showed that around 43% of respondents never 
walked and that part of the challenge was creating programming to get people out, 
since there were certainly some unsafe places but there were already a lot of safe ones.  
 
Libhart showed a walk-shed map how far people can walk within different time 
constraints. She added that some people shared that they did not have anything to walk 
to. 
 
Moline suggested getting people familiar with the resources we already have, like other 
RTD buses besides the Flatiron Flyer.  
 
Libhart observed that the goals for this plan were broad, but the plan identified 
performance metrics and targets that linked back to the goals.  
 
Ritchie explained that the GIS map on the screen provided different ways to visualize 
funding information. Staff would like feedback on prioritization of the downtown 
connector as a less expensive or a more involved system; ideas in the interim before re-
striping Pine Street; and short and long term goals for the downtown connector project. 
 
Williams cited a bike plan in Boulder on Folsom Street that included a barrier between 
the bike and the traffic that ended up being a nuisance and scarier as a driver than as a 
cyclist. In Vancouver, they painted concrete barriers, which looked better. 
 
Libhart noted that Calgary also had a protected bike network using barriers as a pilot for 
a year to get feedback before finalizing the whole plan.  
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Brauneis noted that opportunities like needing to repave Pine Street were great times to 
take advantage of other improvements. He suggested prioritizing safety where we know 
things are unsafe and increased connectivity. 
 
Rice noted that sufficient parking in the downtown area may come into conflict with 
some of the multi-modal goals of the Plan.  
 
Ritchie replied that there had been a lot of discussion about the parking impact. 
 
Rice added that from a planning perspective, the Commission would prefer a higher 
level of facility save for the budget issues, which were not the Commission’s bailiwick.  
 
Moline recommended pursuing scenario 3.  
 
Hoefner stated that the report was organized by priority, but he did not have a sense of 
cost-benefit ranking among the different projects with their vastly different costs. 
 
Libhart replied that cost-benefit analysis was very complicated but she thought the 
comment was important. She noted that scenario 3 would fund everything except that it 
did not factor in transit. 
 
Williams asked about how to increase CIP funding, for example, were there 
conversations about increasing taxes or having specific taxes for transportation. She 
also asked about outside funds. 
 
Libhart replied that there would be additional funding mechanisms, but what they 
budgeted into the plan anticipated grant funding. Some of the costing involved 
budgeting for different levels of local involvement based on the availability of other funds 
for certain projects, like Highway 42. The cost also used a higher amount for grant 
funding than the City was currently receiving. 
 
Moline asked about the transportation service fee in scenario 3. 
 
Libhart replied that there would have to be nexus study, but there was a possibility to 
use a system would be a fee-accessed to contribute to maintenance funding, which 
would free up the CIP for more capital, which could also be leveraged for more grant 
funding as well. 
 
Brauneis asked what level of feedback Council wanted from the Commission. 
 
Ritchie suggested noting any concerns with the plan or any recommendations for top-
priority projects.  
 
Hoefner recommended keeping the Commission’s input at a high level. 
 
Ritchie added that Council may appreciate specific feedback on policy. 
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Hoefner noted that walking and biking and safety were the most important community 
issues but the highest dollar amounts were going to road-widening projects and he 
wondered whether the financial priorities matched the input from the community. He 
asked if the reduction of a 3-minute delay was worth $25 million.  
 
Moline noted that some road projects included multi-modal elements, as well.  
 
Ritchie noted that the cost of that project would not be borne entirely by the City. The 
City had funding to do additional study for the Highway 42 in partnership with Lafayette 
and Boulder County.  
 
Libhart noted that the ones that are high-priority and short-term could be completed in 5 
to 10 years, such as roadway crossings, intersection improvements, small trail 
additions, and bikeway network enhancements. 
 
Moline stated that there were two new signals at Highway 42 and Dillon Road to which 
C-DOT was contributing zero dollars and the state did not have funding to take care of 
state roads. A robust transportation network is within the purview of the Planning 
Commission to emphasize and prioritize. 
 
Rice commented on the Highway 42/96th Street issue, observing that 96th was an entry 
point for Louisville but it was a blighted area. There should be some priority given to that 
project for the gateway reason so it could look the way we wanted it to for the 
community. 
 
Moline asked if Libhart ever saw that residents in mixed use and downtown residential 
developments walked more.  
 
Libhart replied that they had not looked at that in Louisville, but nationally in similar 
communities with destinations and connectivity, there were significant increases in the 
number of people who were using walking and biking. 
 
Brauneis noted that he wanted all the projects and since the Commission could leave 
worrying about the budget to the Council, he thought that the commissioners could feel 
good about saying that they valued all the projects. 
 
Williams noted that it was important to focus on multi-modal projects to get the biggest 
bang for our buck and leverage the most funds. Another priority was to finish trail 
connections for walking and biking. There were a lot in the city that were disjointed and 
not completed and finishing those might be faster and cheaper than other projects. 
 
Williams asked why you wouldn’t pick scenario 3. 
 
Rice stated that the Commission should endorse the report and that the policies, 
projects, and programs were all appropriate and that the Commission could go further 
and say that they support scenario 3. The reality of budgeting was a City Council 
function. 
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Libhart added that the funding scenarios were meant to help the City with budgeting and 
practicality conversations in the future. 
 
Moline liked that the approach to funding was good in the plan because it looked at 
different funding avenues. He suggested to Council that they consider different ways to 
fund these improvements.  
 
Williams added that Moline’s suggestion also allowed the plan to spread out the pain 
and not overtax any one area.  
 
Howe noted that the downside of scenario 3 might be limited flexibility in the future.  
 
Ritchie replied that the Plan was meant to be updated over time as needed, 
approximately every 5-8 years.  
 
Rice quoted from the staff report:  

It is important to note that the plan reflects a particular moment in time. The 
TMP should provide guidance, but City priorities may change over time and 
transportation decisions will need to reflect these updated community 
needs, opportunities and priorities. The City should update the TMP 
periodically to ensure consistency with changing conditions.  

 
Williams added that the TMP was like the Comp Plan in that way.  
 
Moline added that the CIP planning horizon was approximately 5 years as well. 
 
Ritchie noted that Council would take the TMP into account among all the other funding 
demands of the City. 
 
Libhart noted that scenarios 2 and 3 provided more flexibility to the City with how the 
implement the plan. 
 
Howe observed that it was important to understand that the Commission thought the 
plan was important to invest in. He noted that while the community wanted to prioritize 
biking and walking, 93% of people who work in Louisville commute from elsewhere and 
efficiency in auto movement was still important, as was making streets more efficient 
overall. He recommended looking at the high crash locations to guide future 
conversations. Safety should be a priority and policy 4 could improve safety. There were 
also a lot of collisions on South Boulder Road and the corridor going downtown and 
looking at that area should be a priority. He also noted that consistent signposting 
across the city would help make the system less confusing. He agreed with the 
importance of separating bikes and cars, taking into account where people are coming 
from and where they’re trying to get to. 
 
Libhart noted that commute trips in Louisville were significant, but about 60% of all trips 
were not commute trips.  
 
Howe responded that making the streets more efficient would also help people who 
were moving across town. 

12



Planning Commission 
Meeting Minutes 

September 12th, 2019 
Page 11 of 12 

 

 
Moline liked the Level of Concern (“LOC”) designation because it allowed for a 
distinction between streets for cars and streets not for cars, increasing separation and 
efficiency. He also wanted to make sure the plan included the latest safety data, 
including the fatality. 
 
Libhart noted that the safety data on the newest draft would be 2015-2017, not 2013-
2015 as it was in this draft.  
 
Brauneis recommended a sidebar in the report to acknowledge the fatality on Highway 
42. 
 
Libhart asked Commissioner Howe if he was referring to the Long-Term Vision for 
South Boulder Road as far as efficiency and separation.  
 
Howe confirmed. 
 
Hoefner made a motion to endorse the report with its policies and projects, 
recommending scenario 3, and recognizing that the Planning Commission did not have 
to consider budget. Rice seconded.  
 
Brauneis asked for public comments. 
 
Fahey asked the Commission to consider that there were specific needs for seniors, 
which was an exploding population and in the next 10-15 years the percentage of 
seniors was going to be huge, and they would not be driving. There were some people 
who suggested having golf carts on some of the neighborhood street or on part of the 
trail system. 
 
Spaulding stated that this plan was well-done. He was formally of the Maryland 
Department of Transportation and he had never seen a local plan with such detail. He 
was supportive of the work and the conversation among the commissioners.  
 
Brauneis returned to consideration of the motion. Approved unanimously by voice vote.  
 

COMMISSIONER COMMENTS 
None. 

STAFF COMMENTS 
Ritchie explained that Council withdrew the Parcel O GDP Amendment with the hopes 
that discussions with the property owners could continue at the staff level and there 
would be no special meeting later in September. The Development Review Audit was 
proposed for spring and she requested commissioner comment on how to make the 
audit more productive. 
 
General agreement that it was worthwhile to travel around together for the audit. 
 
Brauneis thought it was unfortunate that the Commission had to discuss the Parcel O 
amendment as though the church had no plans at the point and he hoped the next 
conversation could be more grounded in current reality. 
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ITEMS TENTATIVELY SCHEDULED FOR OCTOBER 10TH, 2019 

 Moxie Special Review Use 

 1875 Taylor PUD 

 Business Center at CTC Replat I GDP Amendment, Plat and PUD  

 
Adjourn: Rice moved and Howe seconded a motion to adjourn. Adjourned at 9:05 PM.  
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ITEM: PUD-0222-2019; 1414 Hecla Way; 1408 Hecla Way and 1712 Plaza 
Drive - Planned Unit Development Amendment Addressing Sign 
Design Waivers 

 
PLANNER: Rob Zuccaro, AICP, Planning and Building Safety Director 
 
OWNER:  Car Wash 2, LLC 
 
REPRESENTATIVE:  Chip Weincek 

CW Associates, PLLC 
672 W. Pine Street 
Louisville, CO 80027 

 
EXISTING ZONING:  Planned Community Zone District – Commercial (PCZD-C) 
 
LOCATION: 1414 Hecla Way; 1408 Hecla Way; and 1712 Plaza Drive (Lot 6, 

Louisville Plaza Filing 2 and Lots 1 and 2 Louisville Plaza Filing 3) 
 
TOTAL SITE AREA: 90,682 Square Feet 
 
REQUEST:  Approval of Resolution 14, Series 2019, a resolution recommending 

denial of an amendment to the PUD addressing sign design and 
waivers for the properties at 1414 Hecla Way; 1408 Hecla Way and 
1712 Plaza Drive 
 
 

Hecla Way 

E. South Boulder Road 

1408  

Hecla Way 

1712  

Plaza Drive 

1414  

Hecla Way 

Harney Lastoka Open Space 

North End 

Market Mixed 

Use  

North End 

Residential  

Trail 

Corridor  
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SUMMARY:   
The applicant, Speedy Sparkle Car Wash – Louisville, LLC, requests approval of an amended 
Planned Unit Development (PUD) to modify the sign allowance for their property at 1414 Hecla 
Way and modify the joint monument sign facing South Boulder Road that also serves 1408 
Hecla Way (Jiffy Lube) and 1712 Plaza Drive (King Soopers Fueling Center) (see Attachment 2 
for application materials).  More specifically, the proposal includes the following: 

 Modification to the existing shared monument sign to remove the Speedy Sparkle sign 
face.  This is noted under Keynote No. 1 on Sheet A1.0 of the proposed PUD 
amendment.  The note does not specify if the sign panel would be permanently 
restricted to include a blank sign panel, the color, material or opacity of such blank sign 
panel, if the sign panel would continue to be illuminated or if a new sign face could be 
added at a later date for any property owner.  Staff requested clarification on this 
element of the proposal and the applicant has declined to provide clarification.  Because 
the City does not control content of sign panels, without a formal restriction, a sign for 
any of the three current property owners that share the sign, including Speedy Sparkle, 
could add copy to the sign panel.    
  

  
 
 

 
 

  

Designated by application for 
removal.  Clarification needed 
on potential restriction or use.   
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 In addition to the existing shared monument sign, the application proposes adding a 
second monument sign facing South Boulder Road that would serve as a stand-alone 
monument sign for Speedy Sparkle. The proposed sign has an unfinished concrete 
base, metal panel frame on the sides, three separate sign panels, is 9’-6” tall and has a 
sign area of 47.5 sq. ft.  The panel is internally illuminated.  The areas of the panel that 
are translucent and opaque are not specified.  Staff requested this information and the 
applicant declined to provide it.  Thus, staff assumes the entire panel is translucent.    

 

  
 A monument sign facing Hecla Way.  This replaces the design of a previously approved 

monument sign facing Hecla Way that was never constructed. The proposed sign has a 
short unfinished concrete base, metal panel frame on the side, three separate sign 
panels, is 5’- 8” tall and has a sign area of 26 sq. ft. The panel is internally illuminated. 
The areas of the panel that are translucent and opaque are not specified.  Staff 
requested this information and the applicant declined to provide it.  Thus, staff assumes 
the entire panel is translucent.     
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 Two menu board sign on the north side of the building. The signs are on a short dual-
pole mounted based, are 8’-3” tall and 27 sq. ft. in sign area.  The sign cabinets are 
internally illumined. The areas of the panel that are translucent and opaque are not 
specified.  Staff requested this information and the applicant declined to provide it.  
Thus, staff assumes the entire panel is translucent.        

 

  
 

 There is an existing wall-mounted sign extending over a canopy on the south side of the 
building.  This sign is not noted as an existing sign on the proposed PUD.  Staff 
requested it be added as an existing sign on the PUD so that the context of all signs on 
the property could be considered.  The applicant declined to add the sign to the PUD.  
The sign does not comply with the CDDSG because it projects more than 8” from the 
face of the building.  The sign includes individual, 24” internally illuminated letters, is 14’ 
wide and has a sign area of 28 sq. ft. 
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 The applicant proposes an easement on their property to cover a portion of the shared 
monument sign.  The current sign was designed to straddle both properties at 1414 and 
1408 Hecla.  Staff is not aware of any easements for this sign on either property.  Any 
such easement needs to be dedicated through separate instrument and recorded.  Staff 
requested a copy of the easement for review. The applicant declined to provide a draft of 
the proposed easement.   

  

   
 
Application Authorization 
Because the proposal modifies and potentially restricts the existing shared monument sign 
facing South Boulder road, authorization from all three property owners is required.  The 
application form submitted to the City notes that application is for an “Amendment to correct and 
update signage.  For site and neighboring properties.”  The initial application submitted in 
February this year included authorization letters from the other two property owners.  The letters 
specifically reference approval of the sign design proposed at that time, which included a major 
modification to the existing monument sign substantially different from what is now proposed 
(see Attachment 3 for old authorization letter).  The application has been substantially modified 
since that time and staff has requested that new authorization letters be provided reflecting the 
new proposal and signature blocks be added for all property owners.  Staff has consulted with 
the City Attorney and she concurs such authorization letters and signatures on the PUD should 
be required.  The applicant declined to provide updated letters of authorization or add approval 
signatures for the other property owners to the PUD.   
 
BACKGROUND: 
Several previous PUDs were approved for the subject properties addressing signage.  These 
are summarized below: 

 Black Diamond Car Wash and Lehrer Flowers PUDs, 2000.  These two PUDs were 
approved in 2000 and established a joint monument sign facing South Boulder Road for 
the Black Diamond Car Wash and Lehrer’s Flowers.  The Lehrer’s Flowers property was 
later split into two lots that are now the 1408 Hecla (Jiffy Lube) and 1712 Plaza Drive 
(King Soopers Fueling Station).  The sign included two panels for each business.  The 
PUDs also allowed separate monument signs for both the car wash and Lehrer’s 
Flowers facing Hecla Way.   The PUD does not show the existing car wash wall sign on 
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the south side of the building. The staff report noted that the two applicants “have 
worked together to develop a sign program that minimizes the impact of signs in this 
suburban-rural setting of the City while recognizing the needs of the businesses.”  The 
subject properties are located directly across the street from the Harney Lastoka Open 
Space adding to the rural context of the area.   
 

 
 Lehrer’s Flowers and Jiffy Lube PUD, 2005.  This PUD, and accompanying plat, split the 

Lehrer’s Flowers lot to allow the Jiffy Lube development.  Wall signs for each building 
were approved and a note was included stating: 

An existing monument sign is currently located on the east property line at the 
SE corner of the Site.  This monument sign will be shared between Black 
Diamond Car Wash, Lehrer’s Flowers and Jiffy Lube.  A revised drawing will be 
submitted at a later date. 
 

 King Soopers Fueling Center PUD, 2010.  This PUD allowed the redevelopment of the 
Lehrer’s Flowers property to the King Soopers Fueling Center and included sign 
allowances for that property as well as modifications to the shared monument sign facing 
South Boulder Road.  This PUD outlines the currently allowed sign design for the shared 
sign.    
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PLANNING COMMISSION REVIEW – JULY 11, 2019: 
The Planning Commission reviewed a previous version of this proposal on July 11th and tabled 
the hearing so that staff and the applicant could work on revisions (see Attachment XX for 
minutes).  The proposal included modification of the existing South Boulder Road monument 
sign to combine the lower panel for Jiffy Lube, adding a second South Boulder Road monument 
sign to the east, which included a variable message panel (where “Free Vacuums” is shown).  
The same menu signs as currently proposed were also included.   

 

Signs Proposed on July 11th.   

 

  
 

Original Submittal in February  
For additionalcontext and background, the applicant’s original submittal that was not 
reveiwed by the Planning Commission included an expansion of the existing monument 
sign that was over 17 ft. tall with 120 sq. ft. of sign area.  This is double the allowed sign 
area in the code of 60 sq. ft.  This sign would have been amongst the largest signs in 
the City for any development and the individual sign panels would have been signficanly 
larger than any individual sign panel on a multi-panel sign in the City.  The sign also 
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included a variable message panel, which would have been the only commercial 
variable panel in the City outside of schools, which are not subject to City zoning.   

 
 
Following the July 11th Planning Commission meeting, staff met with the applicant to discuss 
alternative proposals.   Staff recommends, as one potential alternative, expanding the sign 
panels at the base of the sign into either 2’ x 10’ or 4’ x 5’ panels.  These two panels could be 
used for the Speedy Sparkle and Jiffy Lube properties, would adhere to the original agreement 
and intent for a joint monument sign, and double the sign size for each property.  This would 
also provide each business with what is among the largest individual sign panels for any 
business in the City that has a multi-panel joint sign.  Overall, this would result in a total sign 
area of 80 sq. ft., and still requires a waiver to exceed the 60 sq. ft. maximum currently allowed 
in the CDDSG. 
 

  
 
To better understand the scale of the panel size in the alternatives, staff has provided on the 
following page scaled comparisons of a 2’ x 10’ sign panel with other multi-panel signs in the 
City.   
 

Staff Alternative 1 Existing Sign Staff Alternative 2 
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ANALYSIS: 
Sign design is subject to LMC Chapter 17.24 and Chapter 7 of the Commercial Development 
Design Standards and Guidelines (CDDSG).  The CDDSG includes “standards” that must be 
met and “guidelines” that are preferred design elements.  Any proposal that does not comply 
with LMC Chapter 17.24 or a CDDSG “standard” must receive a waiver through the Planned 
Unit Development (PUD) process.   
 
The Goal statement from the CDDSG for signs is the following: 
 

Signs should be consistent with project and overall development design but 
should be subordinate to architectural and landscape elements.  Signs serve to 
identify, inform, direct, regulate and interpret.  Each commercial building or group 
of commercial buildings should have a consistent and comprehensive sign 
program from project identification at the street through individual tenant suite 
identity.  Placement, scale, and readability should be considered in developing a 
sign package 

 
Waivers needed for current proposal: 

 Number of Signs Allowed.  CDDSG Sec. 7.2.B.1) states: “One monument sign is allowed 
per free standing building.” The proposal includes two individual stand-alone signs for 
Speedy Sparkle, including a stand-along sign facing South Boulder Road, a stand-alone 
sign facing Hecla Way.  Staff is not clear on how to categorize the existing sign panel on 
South Boulder Road and must assume any of the three existing property owners could 
utilize that sign panel with the proposed note on the PUD, including Speedy Sparkle.     
 

 Sign illumination.  CDDSG Sec. 7.4.E. states: “When using an internally illuminated sign 
cabinet, only that portion of the sign face dedicated to the trademark or characters may 
be translucent.  The balance of the sign face shall be opaque.”   The proposed panels do 
not specify what portions are opaque and translucent.   Staff has requested this 
information on multiple occasions and the applicant has declined to provide 
specifications.  Thus, staff assumes the cabinets are fully translucent.   

  

 Sign Cabinet.  CDDSG Sec. 7.5.A.5) states: “All monument signs using a sign cabinet 
design shall have an architectural border that integrates a minimum of two sides of the 
sign cabinet into the base.”  The proposed stand-alone monument signs have a sign 
panel that extends outside of the proposed border (see oval panel with “$4” copy).  

 

 Sign Material.  CDDSG Sec. 7.5.A.5) states: “The architectural base and border shall be 
consistent with and/or compliment the building materials.”  The proposed bases for the 
new stand-alone monument signs are proposed to be unfinished concrete and the side 
panels painted to match a building material.  Staff finds the unfinished concrete base 
does not meet the criteria of a building material that is consistent with or compliments 
the building materials.  Staff also finds that just by painting the frame panels to match the 
paint of the I-beams on the building does not meet the meaning and intent of this 
requirement.        

 
The criteria to waive any of these above requirements is found in LMC Sec. 17.28.110, which 
states “requirements may be waived or modified through the approval process of the planned 
unit development if the spirit and intent of the development plan criteria contained in Sec. 
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17.28.120 are met and…that the modification or waiver is warranted by the design and 
amenities incorporated into the development plan.” 
 
PUD Waiver Criteria – Waiver Warranted by Design and Amenities 
In consideration of what would constitute a sign design that would justify a waiver based on this 
criteria, staff utilized the following sign design concepts.  These concepts are often thought of as 
best practice when designing and regulating signs and can have an important impact on 
maintaining standards that promote high quality commercial areas.    
 

 Sign Clutter.  This is a concept of having too many signs located in proximity to other 
signs leading to signage that is not affective in wayfinding, signage that may distract 
drivers creating unsafe environments, and signage that detracts from a quality built 
environment.   
 
Staff finds that the proposal adds unneeded sign clutter to the South Boulder Road 
frontage.  The existing and proposed sign would be located in close proximity and 
separate signs are not needed to accommodate adequate signage for all properties 
involved. The intent of the four previously approved PUD sign plans for this group of 
properties was to have a single shared sign on South Boulder Road in order to reduce 
sign clutter, but still accommodating the needs of the businesses.  Allowing an enlarged 
sign panel on the existing sign, as suggested by staff, would reduce sign clutter while 
continuing to accommodate business needs.  Staff’s alternative proposal would allow a 
sign panel larger than any other business sign panel on a multi-panel sign in the City.    
 
In addition, staff finds the oval panels and lower panels on both the South Boulder Road 
and Hecla Monument signs are not needed for adequate wayfinding and add to sign 
clutter.   
 

 Proportionality of the sign area to the development, the lot area and lot frontage.  
 
Staff finds that adding an additional monument sign on South Boulder Road in such 
close proximity to the existing and for a relatively small lot area and frontage is 
excessive in proportion to the lot area and frontage.  Although all businesses are on 
individual lots and have their own buildings, it is common to have joint signs for multiple 
lots throughout the City. The Goal statement of the CDDSG also states that “Each 
commercial building or group of commercial buildings should have a consistent and 
comprehensive sign program [emphasis added] ….’  
  

 Quality sign materials and design.  Best practice in sign design is matching sign 
materials to building materials, and the incorporation of a substantial base and 
architectural frame.  
 
Staff finds that the sign material and design for both the South Boulder Road and Hecla 
Way monument signs does not meet the minimum requirements of the CDDSG.  To 
meet the waiver criteria, sign materials and design should exceed minimum standards 
and exemplify best practices on incorporating materials and elevated design.  An 
example of best practice in incorporating sign material and design is the recently 
constructed McCaslin Marketplace sign. This sign includes a substantial base, frame 
and cap that matches the building material.  Multiple materials are used and vary 
throughout the sign to provide interest and texture to the design.   
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In addition, staff finds that a restricting blank sign panel on the existing monument sign 
will detract from the design of that sign and negatively impact the character of the area.  
It will appear as if the development has a vacancy and staff is unclear based on the 
information proposed what would material would be used to cover or replace the sign 
panel and if it would continue to be illuminated.     
 

  
 

 Visibility needs for the sign.  Understanding that setbacks for the sign, and sign and logo 
copy height play into visibility for drivers, minimum sign areas to allow good visibility are 
important for wayfinding.   
 
Staff finds that a separate monument sign on South Boulder Road is not needed for 
adequate visibility.  Staff’s alternative to allow sign panels at 2’ x 10’ or 4’ x 5’ would 
allow text and logos up to 18-20” in height.  Color contrast and fonts used in a sign play 
a big role in sign visibility.  If a sign is designed well, based on a “Letter Visibility Chart” 
commonly used in sign design (developed by Penn State University, Pennsylvania 
Transportation Institute, and United States Sign Council), letter heights of 18” will start to 
be visible and legible from as far as 750’ away.  As you move closer to the sign its 
readability will increase and “maximum impact” will occur at 180’.  The images below 
show a 750’ distance and 180’ distance from the existing sign.  In addition, two signs in 
such close proximity will detract from each other and the existing monument sign will 
block the new monument sign from the view of eastbound traffic from some angles.    
  

 

 

750’ 

180’ 
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Consistent with Spirit and Intent of Approval Criteria in Sec. 17.28.120 
Sec. 17.28.120.A.1. states that an application must have “An appropriate relationship to the 
surrounding area.”  Staff finds this to be the only relevant criteria for this application. 
 
Staff finds that the proposal does not have an appropriate relationship to the surrounding area.  
Specifically, the original intent of having a joint monument sign was to limit the impact of 
signage on the rural-suburban character of the area.  The property is located directly across the 
street from the Harney Lastoka Open Space, which is preserved agricultural and open space 
property jointly owned by Boulder County, Lafayette and Louisville.  There is also a trail corridor 
immediately to the east of this property connecting to the North End development and larger 
City trail system.  Allowing additional monument signs on South Boulder Road and allowing 
signs with minimal architectural features to compliment the development adds to sign clutter and 
detracts from community character, especially in this location.     
 
STAFF RECOMMENDATON: 
Based on the analysis of the PUD waiver criteria discussed above, staff recommends adoption 
of Resolution 14, Series 2019, recommending denial of the application to City Council.    
 
ATTACHMENTS: 

1. Resolution No.14, Series 2019 
2. Application Materials 
3. 1408 Hecla Way and 1712 Plaza Drive Authorization Letters 
4. Black Diamond Carwash PUD 
5. Lehrer’s Flowers PUD 
6. Lehrer’s Flowers and Jiffy Lube PUD 
7. King Soopers Fueling Center PUD 
8. July 11, 2019 Planning Commission Minutes 
9. Chapter 7, CDDSG – Sign Regulations 
10. Public Comments 
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RESOLUTION NO. 14 
SERIES 2019 

 
A RESOLUTION RECOMMENDING DENIAL OF A REQUEST FOR A PLANNED 

UNIT DEVELOPMENT AMENDMENT ADDRESSING SIGN DESIGN WAIVERS FOR 
1414 HECLA WAY; 1408 HECLA WAY; AND 1712 PLAZA DRIVE (LOT 6, 

LOUISVILLE PLAZA FILING 2 AND LOTS 1 AND 2 LOUISVILLE PLAZA FILING 3)  
  
 WHEREAS, there has been submitted to the Louisville Planning Commission an 
application for approval of a request for a Planned Unit Development Amendment to 
allow design changes to the signs on the subject properties that required waivers from 
Louisville Municipal Code (LMC) Chapter 17.24 and the Commercial Development 
Design Standards and Guidelines (CDDSG); and  
 
 WHEREAS, the City Staff has reviewed the information submitted and found that 
the application does not comply with applicable PUD waiver criteria in LMC Sec. 
17.28.110 as described in the Louisville Planning Commission Staff Report dated 
October 10, 2019; and 
 

 WHEREAS, the Planning Commission has considered the application at a duly 
noticed public hearing on October 10, 2019, where evidence and testimony were 
entered into the record, including the findings in the Louisville Planning Commission 
Staff Report dated October 10, 2019.  
 
NOW THEREFORE, BE IT RESOLVED that the Planning Commission of the City of 
Louisville, Colorado does hereby recommend denial of a request for a Planned Unit 
Development Amendment to allow changes to the signage that include waivers from the 
adopted City standards for properties at 1414 Hecla Way; 1408 Hecla Way and 1712 
Plaza Drive.   
 
 
PASSED AND ADOPTED this 10th day of October, 2019. 

 
 
 
 
 
By: ______________________________ 

Steve Brauneis, Chairperson 
Planning Commission 

Attest: _____________________________ 
 Debra Williams, Secretary 
 Planning Commission 
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Speedy Sparkle Car Wash 
1414 Hecla Way 

Louisville, CO 80027  

Date:   3 December 2018. Rev. 12/11/18 
Project:  Speedy Car Wash, Louisville, CO 
CWA No:  18021 
Prepared By:       CWA cwa-architect.com 

CWA 
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CWA 

Shared Monument Sign = 60 sf 
Speedy Sign Area = 10 sf 
S. Boulder Rd. 
 
 

Monument Signs 
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CWA 

King Soopers Gas Monument Sign = 29 sf  
Corner Plaza/Helca 

Monument Signs 

Louisville Car Wash Monument Sign = 77 sf 
Cannon Cir. 
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CWA 

Atomic Carwash Monument Sign = 21 sf 
West Dahlia 
 

Monument Signs 

Atomic Carwash Menu Sign = 8.5 sf 
West Dahlia 
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CWA 

Office Evolution  (Total = 105 sf) 
Monument Sign 1 = 92.5 sf 
Monument Sign 2 = 12.5 sf 
McCaslin Blvd. 

Christopher Plaza (Total = 197 sf) 
Monument Signs – (2) at 73.5 sf each = 147 sf 
    One each at Hwy 42 & S. Boulder 
Epower Yoga, etc. Monument Sign = 50 sf 

Monument Signs 
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CWA 

Centennial Market Place (Total = 270.5 sf) 
(3) Monument Signs at 70 sf = 210 sf 
Chase Monument Sign = 30 sf 
Paul’s Coffee Monument Sign = 30.5 
McCaslin/Cherry/Dillon  

Monument Signs 
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CWA 

Louisville Middle School  
LED Sign Screen on Monument Sign 
Main Street 

Monument Signs 
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CWA 

Speedy Sparkle Car Wash (Total = 70.5 sf) 
Menu Signs – (2) at 30 sf each    = 60 sf 
Pay Machine – (2) at 4.5 sf each = 9 sf 
Fast Pass – (2) at .8 sf each = 1.5 sf 

Menu Signs 
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CWA 

Menu Signs 

Conoco Car Wash (Total = 70.75 sf)  
Enter Sign = 19.5 sf 
Wall Signs Menu/Instructions = 18 sf 
Pay Machine/Caution Signs = 7.75 
Enter Sign = 7.5 sf 
Menu Sign = 18 sf 
McCaslin Blvd. 
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CWA 

McDonalds (Total = 131 sf) 
Menu Signs – (2) at 52 sf each = 110 sf 
Order Machine – (2) at 4 sf each = 9 sf 
Lane/Logo/Drive Thru = 12 sf 
Dillon Rd. 

Menu Signs 

68



CWA 

Burger King (Total = 72.5 sf)  
Menu Sign = 41.5 sf 
Pole Sign = 7 sf 
Order Sign = 24 sf 
S. Boulder Rd. 

Menu Signs 

Mad Greens (Total = 69 sf) 
Menu Sign = 38 sf 
Picture Sign = 9.5 sf 
Order Sign = 9.5 sf 
Direction Sign = 12 sf  
McCaslin Blvd. 
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CWA 

Speedy Hecla Way 
Monument Sign 

Location of Proposed Speedy Sparkle Car Wash 
Hecla Way Monument Sign 

Location of NAPA Auto 
Hecla Way Monument Sign 

Location of King Soopers 
Fueling Station 
Hecla Way Monument Sign 
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MEMO
Date: 2 January 2018
To: City of Louisville, Colorado
From: Robert Kearney, Owner
Project: PUD Amendment #3 Signage
Re: Speedy Sparkle Car Wash, Jiffy Lube and King Soopers Fuel Station – Signage

History

The original PUD for the Black Diamond Car Wash provided for a shared monument sign. This PUD
allocated ½ the space to the car wash and ½ the space to the property which now includes Jiffy Lube and
King Soopers Fuel Station.

Upon King Soopers’ development of its site a PUD was required by the City and included the same
monument sign on S Boulder Road, however, the sharing of the sign was dramatically changed,
providing the bulk of the space to King Soopers’ gas prices.

In addition, the signage allocated to the car wash property along Hecla Way was never installed. The
super small face of the sign probably made it unreadable and therefore, ineffective information for a
passing motorist. Speedy Sparkle proposes a solution in the same footprint as the original sign, but in a
format that can be read by a Hecla Way Motorist.

Issues and PUD Conflicts

Recorded PUD Conflict Resolution Agreeable to All parties:

The City of Louisville approved the same sign to be shared in a different manner during two different
PUD submissions and did not obtain a signature consent from Black Diamond Car Wash on the PUD
document filed for the King Soopers Sign PUD document.

In the case of the King Soopers sign, it is both an “off premises” sign and in conflict with the original
PUD. It violates the use of the sign according to the Black Diamond Car Wash signage portion of the
PUD, which was recorded against both properties.

The opportunity is to rectify the conflict between the two PUD documents, one covering both properties
and the other only affecting the King Soopers/Jiffy Lube property and violating the PUD for the Car Wash
property.

None of the parties’ benefits from the PUD conflict and now have an opportunity to bring the signage up
to modern standards agreeable to all parties with both adequate size space for the signage and LED
informational screens, which allow varied messages of interest to consumers.
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Owner Proposes a Winning Solution for All

There are a number of solutions available for correcting the conflict between the separately recorded
PUD’s and their treatment of the signage. Fortunately the PUD process allows the flexibility to resolve
this conflict created by the old PUD. The goal is to minimize the disruption, expense to each of the three
businesses, resolve past PUD conflicts and to improve the visibility of the signage for the businesses
along S. Boulder Road.

Kroger/King Soopers, the Jiffy Lube franchisee and Speedy Sparkle Car Wash Louisville all encourage
the City to support our plan to resolve this issue by increasing the size of the allowed sign on South
Boulder Road, which will resolve the issue/conflict and allow all of us better exposure to the traffic.

The mock up attached shows an allocation of the space equitably to each of the three businesses,
maintains a single monument sign, improves the visibility of the signage improving traffic safety,
provides LED gas price readout screen and allows an LED option on the sign face for any of the three
parties who may choose to adopt this modern technology. This solution also allows Kroger/King Soopers
to retain its gas price sign (we all support this outcome), rather than forcing them to reduce their sign
area and deal with off premises sign issues. ).

By resolving the problems of conflicting signage allowances under the PUD we will see that not one of
the three businesses is shortchanged.

Catch Up Signage Issues for Speedy Sparkle Car Wash – Louisville:

Confusion regarding the menu boards for customers to select a wash in advance of the payment
terminals lead to us not including them in the original administrative PUD amendment. Graciously,
Louisville’s staff simply asked us to deal with these on this PUD Amendment #3 – Signage.

First, the payment terminal menu signs are shown on an attached site plan. They are a vital and
fundamental part of the customer service process. We would like to include them on this PUD
Amendment #3 that will be required above, resolving the PUD conflict.

Second, the original sign along Hecla Way was probably never installed due to its size and 
extraordinarily small size. We have an alternative which will have the same footprint and 
location, but will be taller, allowing a readable sign along the access road. This allows use of the 
sign space originally allocated to signage in a way that will be helpful to motorists and the 
business. This Speedy Hecla Way monument sign’s small footprint remains much smaller than 
all the signage on the adjacent fuel center or the NAPA store, but we feel fits adequately for this 
roadway and provides visibility from Plaza Drive roadway. 
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Hey, Chip,

Here is my last official act before vacation.

You have the studies and reports regarding signage. Here are a few excerpts, which may prove useful and
illuminating to some of the folks down at Louisville City Hall:

Federal Highway Administration studies indicate that 41% of accidents occur due to lack of adequate signage. The
most important element identified by the FHWA is the distance between the sign and the viewer. Of course, we
are not putting in roadway control signs, but the idea of having easily readable signs within the cone of vision of
drivers is important to road safety.

DSD – is the Decision Sign Distance is the time to read, react, and take safe action.

Minimum sign legibility to meet the DSD is one inch of letter height per 40 feet of distance.

Manual on Uniform Traffic Code Devices For design purposes, considers the cone of vision, which is narrow for
drivers, which means sign proximity to the roadway, size and legibility are fundamentally important to safety.

Sign Quality affects ability to attract shoppers –

54% of shoppers failed to find a business in 4 year study due to small or unclear sign!

38.5% of shoppers make quality assumptions about a business based on clear and attractive signs!

Consumers’ Issues with signage –

83% say letters too small

71% identify poor sign placement

64% find illumination inadequate at night

53% indicated digital sign messages change too fast

Digital Signage and Traffic Safety study Statistical Analysis of the Relationship between On Premise Digital
Signage and Traffic Safety from the Texas A&M Civil Engineering Department in December 2017.

The largest study of digital signage impacts on safety undertaken to date in the USA.

Conclusion – There is no statistically significant change in crashes due to on premises digital signs. Zero.

Value of On Premise Signage – from the Economics Center of the University of Cincinnati

This was a National Business Survey of sign changes –

60% of businesses reported a sales increase of greater than 10%

Higher sales lead to employment increases

Signage particularly important to smaller companies’ success in local market

Electronic Message Boards Impact on Sales – University of Cincinnati Economics Center

Across multiple industries, message boards lead to an average sales increase of 2.1%
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Shopper Perceptions of Electric Message Boards –

Detracts from community attractiveness? 7% Yes 81% No

Shows store cares about community 55% Yes 10% No

Message Board should have community messages 67% Yes 11% No

Item and Price messages generate 55% more sales of that item than Item only messages….in controlled
tests.

I hope some of these are helpful to educate the staff, commission and council.

All the best, I will be back in the office June 24th.

Thank you so much!

Robert
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Executive Summary 
 
Electronic message boards are increasingly used by businesses as exterior on-premise signage.  Are these 
signs, which allow businesses to communicate more information at a lower cost, associated with better 
store performance?  This research provides new insights into the benefits of investing in electronic 
message boards, based on the latest performance metrics from a major retailer. 
 

 The analysis used data from 19 stores which implemented an electronic message board 
sometime between July 2010 and February 2012.   During this period, each of the test stores 
went from having either no message board or a manual message board to an LED message 
board.   
 

 By using a control-treatment store methodology, the Economics Center found a 2.1 percent 
increase in weekly store sales in the first year after installing an electronic message board.   
 

 The increase in store performance from the electronic message board was consistent across 
various measures including: weekly store sales, weekly transactions, and transactions for both 
convenience sales and destination sales. 

 
 Based on these estimates, the break-even figure for an electronic message board installation 

may be as low as 3 months and as high as 15 months – depending on labor capacity and other 
fixed costs.  Therefore, in most cases, the installation of such a sign generally pays for itself in 
less than a year and contributes positively to the business bottom line for the remainder of its 
life cycle. 
 
 

  

76



   P a g e  | 3 
 
Table of Contents 
  

Introduction .............................................................................................................................................. 4 

Previous Research ..................................................................................................................................... 5 

Research Data Description ........................................................................................................................ 7 

Summary Statistics .................................................................................................................................... 8 

Methodology ............................................................................................................................................. 8 

Results ..................................................................................................................................................... 10 

Analysis of a 4-Week Time Period........................................................................................................... 10 

Analysis of 52-Week Tests ...................................................................................................................... 11 

Total Store Sales .................................................................................................................................. 12 

Total Store Transactions ..................................................................................................................... 14 

Convenience Transactions .................................................................................................................. 16 

Destination Transactions .................................................................................................................... 18 

Return on Investment (ROI) .................................................................................................................... 19 

Conclusions and Limitations ................................................................................................................... 20 

Bibliography ............................................................................................................................................ 22 

 
  

77



   P a g e  | 4 
 

Introduction 
Certain types of retail businesses prefer high-traffic locations.  Such businesses have long used 
supplemental message boards to inform prospective customers about their location and products.  
Businesses like gas stations and banks regularly provide information about the availability and price of 
particular items, such as gas, convenience items, loans, and savings certificates.  The display of this 
information plays a central role in these companies’ business strategies for increasing traffic and sales.  
Indeed, the value of a corner or other highly-visible location rests largely on the ability to use signs to 
inform passers-by about the availability of a business’ goods and services. 
 
One particularly important characteristic of these supplemental message boards is that they provide key 
information to consumers, thus lowering their cost of finding products they want to buy.  This function 
has benefits for businesses, consumers, and the communities in which they are located (Rexhausen et 
al, 2012). 
 
The subject of this case study is one of the largest retailers in its industry, with hundreds of locations 
across the country.  It offers its customers a broad range of merchandise that includes both convenience 
and destination-type consumer products.  This large retail chain operates in a highly competitive 
industry, where nearly all of the goods and services offered by its stores are also available from other 
retail establishments.  In this environment, providing information to prospective customers about the 
availability of its products is essential to maintain profitability.  Stores are situated in high-traffic 
locations, with good visibility that enables the company to employ a variety of signage strategies to 
drive foot traffic and sales. 
 
At most locations, the subject retailer has at least three types of on-premise signage.  First, the one or 
two most visible sides of the building receive standard branding and descriptive wall signage.  Second, 
pylon and/or monument signage with the company’s branding is employed along the major 
thoroughfare.  Third, a two-sided electronic message board is placed below the largest corporate logo 
on a pylon or monument sign. 
 
For the subject retailer, these signs were historically manual message boards, with plastic letters that 
were changed by store personal to convey new information.  These messages were occasionally 
disrupted by windy weather and vandalism, and repairs or message changes were time consuming.  
Message consistency across the chain was also difficult to maintain.  In recent years, the subject retailer 
has incorporated electronic message boards as part of its exterior signage program.1  These electronic 
message boards are a key element in informing customers about things such as sales on particular 
products and the availability of new items.  The electronic boards can be centrally controlled to ensure 
proper messaging, while simultaneously being customizable at the store level to provide information of 
value to the local community.   
 
 

                                                           
1 LED signs are the most common type of variable-message electronic signs, which are sometimes referred to as 
digital signs. 
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Previous Research 
In a 2011 report on “EMC and Digital Sign Issues,” Freeborg, Moeller, and Drury identified a range of 
business and community impacts that may constitute reasons for expanding the use of electronic 
message boards.  For businesses, these benefits include an enhanced ease of changing the sign message, 
which creates an opportunity to more effectively respond to the needs of potential customers, and the 
potential for including images, all of which lead to increased sales.   
 
For communities, the benefits are even more numerous.  Increased sales for businesses lead to 
increased tax revenues.  By improving business viability, these signs can also reduce vacancies and blight 
in commercial areas.  Such signs can also serve community interests by improving sign visibility, 
readability, and attractiveness, and by communicating public service messages.  In addition, fears about 
safety issues appear to be misplaces, because five major studies between 2007 and 2010  found no 
statistical relationship between vehicular accidents and digital billboards. (Freeborg, Moeller, and Drury, 
2011). 
 
In his research, Hendrikus E.J.M.L. van Bulck (2011) surveyed 36 business establishments in Sumter SC, a 
dataset believed to constitute the majority of electronic sign users in the city.  Van Bulck collected data 
on business and sign characteristics as well as attitudes about the potential benefits of these signs.  
Using factor analysis, van Bulck found two dimensions that underlie respondents’ attitudes about their 
electronic signs.  The first factor – Cost-Effective and Easy – reflects their views about the cost of such 
signs and the low level of effort required for updating their messaging.  The second factor – Helps 
Customers – captures their attitudes about the value of electronic signs for enhancing the visibility of 
their businesses.  Van Bulck also found that two sign characteristics were significantly related to 
respondents’ perceptions of the signs’ effectiveness.  His most significant finding was that signs with 
one-line or three-line messages were considered less effective than signs of other lengths.  He also 
determined that two-sided signs were seen as significantly more effective than one-sided signs (van 
Bulck, 2011).   
 
Hawkins, Kuo, and Lord (2012) have studied the relationship between the installation of on-premise 
digital signs and traffic accidents.  Through extensive research, Hawkins and his colleagues were able to 
identify 135 locations with accident data available, and where new digital signs were installed in either 
2006 or 2007.  Examining this multi-state dataset, which contained 12 times as many sites as the 
combined count in all related studies in the previous ten years, they found that the installation of these 
digital signs had no effect on the number of traffic accidents within a tenth of a mile of the sign 
locations.  These findings held for both single-vehicle and multi-vehicle crashes. 
 
In a 2012 study on “The Economic Value of On-Premise Signage,” Rexhausen, Hildebrandt, and Auffrey 
included two case studies that considered the effects of electronic message boards.  The first case study 
examined data from roughly 170 locations of an extended-stay lodging chain.  Those with electronic 
signs had higher average occupancy rates than those with plastic signs, and this difference was most 
pronounced in the bottom quartile of locations.  The study notes that “the performance gain from the 
use of electronic signs was in the range of one to two percent in the top three quartiles, but in jumps up 
to a ten percent advantage in the lowest quartile.” 
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The second case study concerned the installation of a pylon video board to promote a car dealer’s 
service business.  Positive metrics for the sign change included an increase in the number of customers 
in the first ten months that averaged 4.5 percent every two months, an overall year-over-year increase 
of 6.5 percent, and a service revenue growth of 10.8 percent, compared to a 5.5 percent increase in a 
related national indicator. 
 
In the course of implementing its conversion to electronic message boards, the retailer conducted exit 
surveys with shoppers to gain a better understanding of their views about message boards.  As shown in 
the tables below, shopper perceptions of message boards were positive overall, and their awareness of 
electronic message boards was greater than for manual boards. 
 
Table 1 

Shopper Perceptions 
 Yes No 
Message board detracts from community attractiveness  7% 81% 
Message board shows store cares about community  55% 10% 
Message board should have community messages  67% 11% 

 
Table 2 

Shopper Awareness 
 Electronic Manual Gain 
Read the sign 41% 28% +13% 
Remember the message  21% 10% +11% 

 
Overall, 30 percent of exiting shoppers read the sign, but the rate was nearly 50 percent higher among 
those using a store with an electronic board.  Among demographic groups, the sign was more likely to 
be noticed by parents, African Americans, and frequent shoppers.  In addition, consumers indicated a 
preference for monument message boards in suburban settings. 
 
This corporate research also revealed that customers are selective about their use of these electronic 
signs: they report that such signs are ignored when consumers don’t have any interest in store offerings 
or when the street has congested traffic conditions.  Conversely, the messages receive attention when 
the prospective customer wants the information – at the point of decision about whether to stop at the 
business. 
 
Finally, it was determined that prospective shoppers want timely messages about “mass appeal” 
products, and that “item and price” messages have a greater impact on customers.  In a controlled test, 
such a message produced 55 percent more sales than a message that only named the item, with no 
price information. 
 
 

 

 

80



   P a g e  | 7 
 

Research Data Description 
The analysis conducted in this paper utilizes data from 19 test stores (i.e., stores which received a new 
electronic message board) and 55 control stores (i.e., stores which were similar to the test stores in 
demographics and sales, but did not undergo a sign change). The test stores did not undergo complete 
signage makeovers; changes only affected the message boards, which generally represent less than one 
fourth of a store’s total signage area. 

The data in this sample ranged from July 2009 through June 2013 and was aggregated on a weekly basis.  
During this time period, each of the test stores went from having either no message board or a manual 
message board to an electronic message board. Of the sample of 55 control stores, 22 had electronic 
message boards and 23 either had a manual message board or no message board. 

Weekly data for test stores and their corresponding control stores were normalized relative to the week 
in which the test store had an electronic message board installed. The week of the installation was 
denoted as week zero (0). For the analysis, weeks prior to the installation where denoted and -1, -2, … 
relative to week zero (0) and weeks following the installation were denoted 1,2,… relative to week zero 
(0). No other normalization techniques were utilized.  Each test store was matched with an appropriate 
control store.  For example, for a test store located in an area where residents earn only $30,000 a year, 
the residents’ incomes for the matching control stores were nearly identical.  

No data was available on a number of other factors that could affect store performance.  Competition, 
site characteristics, management, and temporary factors such as road construction were not included in 
the analysis. 

Outcomes of Interest 
The performance variables examined in this analysis include: 

 Total Store Sales 
 Total Store Transactions 
 Convenience Sales (All sales excluding destination sales) 
 Convenience Transactions (All transactions excluding destination transactions) 
 Destination Transactions 
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Summary Statistics 

Table 3 
Variable Test Stores (Avg.) Control Stores (Avg.) 
Weekly Store Sales* 96 100 
Weekly Store Transactions*  96 100 
Median Age 34 34 
Median Income $62,851 $63,370 
Percent White 77% 74% 
Percent African American 12% 15% 

* For confidentiality reasons, the control store sales and transactions data has been normalized to an index of 100. 

Methodology 
In developing our methodology, the Economics Center utilized an approach similar to a Differences-in-
Differences model. In this model, we compared the performance of a test store which installed an LED 
message board across outcome variables for differing time periods relative to one or more control 
stores. The differences between the performance of the test store relative to the control store(s) was 
then measured and tested for statistical significance.  

Identifying comparable stores to use in the analysis was an essential preparatory step in this study.  The 
research team determined that a multi-faceted set of criteria offered the greatest potential for matching 
test stores to appropriate control stores.  The criteria for identification of control stores are divided into 
two equally weighted categories: market area characteristics and store performance metrics. 

Market area characteristics consisted of income, race/ethnicity, and geographic region.  The retailer 
created a category known as “Demographic Peer Group,” which combines all three of these 
characteristics, and this was given a weight of 0.35.  Some examples of peer groups are: 

• “Above Average Income ($60-80K), White (>80%), Midwest”  

• “Average Income ($40-60K), White (15-40%), African American (15-40%), Hispanic, (15-40%), 
East.”   

In addition, the Economics Center decided to place greater emphasis on income compared to other 
demographics, so median income was given a weight of 0.15. 

Store performance metrics (prior to test store changes) account for the other half of the criteria 
weights.  In this case, we used “Weekly Total Convenience Sales” for the 2009 calendar year because 
this was the last full year prior to the sign changes at any of the test stores.  This sales figure was given a 
weight of 0.35.  In addition, we used customer traffic, measured as “Total Transaction Count” for the 
2009 calendar year, which was given a weight of 0.15. 
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Control Store Pairings 

Test stores were paired against control stores in three distinct approaches.  

One:  The sales of each of the three control stores for each test store were averaged together. This 
control store average was then paired with a corresponding test store for analysis. A test store 
was paired with the average of the control stores. Two individual underlying control stores 
were part of the average of multiple control stores.  

Two:  The Economics Center created a new set of control stores by modifying Approach One above 
and adding the criteria that the underlying control stores must also currently be stores with an 
LED message board installed. Besides adding this additional criterion, the approach is the 
same as in Approach One. One control store was excluded since it had a manual message 
board. 

Three:  By using the same three underlying control stores as in Approach One as a basis for each test 
store, the Economic Center created a set of test-control store pairs based on which underlying 
control store had the highest total store sales correlation during the 52 weeks prior to the sign 
change at the test store. For instance, test store “B” was paired with control store “B2” 
because its correlation, 0.667, was the highest.  Detailed correlations are found below. 

 
Result details from all three approaches can be 
made available upon request.  The article will 
focus on results from approach one since the 
findings are similar across all three approaches. 
 

Time-Frames Modeled 

Outcome variables were analyzed across two 
different time frames:  

1.  A 4 week duration after the sign change 
relative to a 4 week duration before the sign 
change 

2.  A 52 week duration after the sign change 
relative to a 52 week duration before the sign 
change 

 

 

 

 

Table 4 

Test Store Control Store Correlation 
A 1 0.685 
B 2 0.667 
C 3 0.651 
D 4 0.771 
E 5 0.615 
F 6 0.800 
G 7 0.762 
H 8 0.715 
I 9 0.894 
J 10 0.596 
K 11 0.569 
L 12 0.746 
M 13 0.578 
N 14 0.718 
O 15 0.668 
P 16 0.692 
Q 17 0.786 
R 18 0.646 
S 19 0.693 
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Results 

Analysis of an Initial 4-Week Time Period  

As shown in the second data column, the average performance of test stores relative to control stores 
showed positive results across all outcome variables except destination transactions.  However, the p-
values in columns 3 and 4 indicate that these results were not statistically meaningful.2   

Table 5 
Performance Variable Average Difference 

Between Test Store and 
Control Store 

P(T<=t) One-Tail P(T<=t) Two-Tail 

Total Sales 1.05% 0.335 0.669 
Convenience Sales 1.49% 0.382 0.763 
Total Transactions 1.42% 0.305 0.609 
Convenience Transactions 1.74% 0.301 0.603 
Destination Transactions -0.02% 0.494 0.988 

 
Possible reasons that we find statistically insignificant results from these early returns include: a time 
period too short for customers to change behaviors and/or an insufficient sample size.  In addition, the 
time of the year when the electronic message board was installed might contribute to the lack of a 
significant finding. Suppose the electronic message board was installed when there were no major 
holidays or events upcoming for which consumers would increase their shopping behavior or look for 
bargains. Accordingly, in the given four week period, the consumer might not notice a new electronic 
message board. However, consider a period in which the electronic message board is installed just prior 
to a major holiday sales rush. In this case, consumers might be particularly alert to signage that might 
offer a bargain to the consumer. While the results of our model are robust given the scope and 
parameters of our analysis, possible future analysis with a larger dataset and more parameters could 
provide additional insights into the impact of electronic message boards over shorter durations of time.  

  

                                                           
2 The p-value for a one-tail test is the probability that the performance measure (e.g., an increase in sales or 
transactions) is not greater than 0, which means that a low p-value tells us this probability is low.  The p-value for a 
two-tail test is the probability that the true performance measure is equal to 0, which means that a high p-value 
tells us there is no difference between the test and control groups.      
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Analysis of 52-Week Tests 

The results of our statistical analysis are more revealing when comparing performance in the year after 
the electronic message board installation relative to the year prior. Table 6 below shows that one year 
after installing an exterior electronic message board, stores sales increased by 2.12 percent on average.  
This increase in store performance holds across total sales, convenience sales, total transactions, 
convenience transactions, and destination transactions.  The p-values for the one-tail t-test are 
approximately 0.2 or lower.  With these results, a business owner should feel reasonably confident 
(about 80%) of the claim that a store’s sales performance will improve after installing an exterior 
electronic message board, and even more confident (85-90%) that the other performance measures will 
improve. 

Table 6 
Performance Variable Average Difference 

Between Test Store and 
Control Store 

P(T<=t) One-Tail P(T<=t) Two-Tail 

Total Sales 2.12% 0.203 0.405 
Convenience Sales 1.95% 0.141 0.282 
Total Transactions 1.97% 0.117 0.234 
Convenience Transactions 1.58% 0.137 0.275 
Destination Transactions 3.22% 0.112 0.223 
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Total Store Sales 
Total store sales for test stores relative to their paired control stores increased an average of 2.12 
percent. Of the 12 test stores whose market area median income was between $35,000 and $75,000, 
nine of these test stores experienced relative gains in their total store sales, year-over-year, relative to 
their control stores’ average. Of the seven test stores outside this income range, only two test stores 
outperformed their control store pairing. While this evidence is merely anecdotal, it would suggest that 
further research in the future should closely consider the impact of electronic message boards with 
respect to median income.   

Table 7 

Store Difference-in-
Differences 

A -4.06% 
B 1.66% 
C 2.61% 
D 3.28% 
E 11.37% 
F 4.84% 
G -4.55% 
H -0.12% 
I 1.87% 
J 3.84% 
K 3.21% 
L -3.16% 
M -0.04% 
N -1.87% 
O -1.67% 
P -1.46% 
Q 6.21% 
R 2.43% 
S 15.9% 

Average 2.12% 
P(T<=t) one-tail: 0.2027 
P(T<=t) two-tail: 0.4054 
 

Table seven shows that while the average sales lift was 2.12 percent, there is considerable variability 
across each store.  Some stores saw a slight decline, while other stores saw double-digit increases.  The 
advantage of using a difference-in-difference model is that the idiosyncratic difference of each control-
treatment store pair should produce the correct estimate on average. 
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Figure 1 
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Total Store Transactions 

Total weekly transactions for test stores relative to their paired control stores increased an average of 
1.97 percent. Of the 12 test stores whose market area median income was between $35,000 and 
$75,000, nine of these test stores experienced relative gains in their total store transactions, year-over-
year, compared to their control store. Of the seven test stores outside this income range, only three test 
stores outperformed their control store pairing.   The statistical significance testing is improved for 
transactions data relative to sales data.  With a p-value of 0.12, business decision makers should feel 
confident about the ability of an electronic message board to improve weekly store transactions. 

Table 8 

Store Difference-in-Differences 
A -2.05% 
B -0.21% 
C 5.12% 
D 1.81% 
E 9.06% 
F 2.11% 
G -0.60% 
H -0.19% 
I 1.97% 
J 1.63% 
K 1.04% 
L 1.33% 
M -1.22% 
N -0.20% 
O 0.98% 
P -1.06% 
Q 5.85% 
R 5.40% 
S 6.70% 

Average 1.97% 
P(T<=t) one-tail: 0.1168 
P(T<=t) two-tail: 0.2336 
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Figure 2 
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Convenience Transactions  

Convenience transactions include every type of purchase outside of destination purchases.  Examples of 
these items include personal care, food, and household products.  These purchases could be considered 
as “impulse” purchases, in that a consumer might be more likely to respond to an electronic message 
board advertising a price reduction in milk.  Convenience weekly transactions for test stores relative to 
their paired control stores increased an average of 1.58 percent. Of the 12 test stores whose market 
area median income was between $35,000 and $75,000, nine of these test stores experienced relative 
gains in their convenience store transactions, year-over-year, compared to their control stores. Of the 
seven test stores outside this income range, only four test stores outperformed their control store 
pairings.  With a one-tail p-value of 0.14, a decision maker should feel confident about the ability for an 
electronic message board to marginally improve convenience transactions.  

Table 9 

Store Difference-in-Differences 
A -2.91% 
B -0.94% 
C 4.91% 
D 1.01% 
E 8.34% 
F 2.85% 
G 0.11% 
H 0.18% 
I 1.36% 
J 0.36% 
K -0.09% 
L 2.04% 
M -3.05% 
N -0.12% 
O 1.14% 
P -1.46% 
Q 6.08% 
R 6.15% 
S 4.09% 

Average 1.58% 
P(T<=t) one-tail: 0.1374 
P(T<=t) two-tail: 0.2748 
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Figure 3 
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Destination Transactions 

Finally, we present results for destination transactions.  These are not “impulse” purchases; consumers 
will go to a particular retailer to purchase these items.  A consumer who makes one of these purchases 
likely planned the trip and its subsequent purchases in advance.  Weekly destination transactions for 
test stores relative to their paired control stores increased an average of 3.22 percent.  The increase in 
destination transactions is likely due to the retailer advertising destination services on the exterior 
electronic message boards.  The lift in convenience sales transactions is likely driven by the 
advertisements of convenience sales products, but there is an additional benefit to a retailer with the 
additional destination sales.  These customers are likely a repeat and more valuable customer, 
suggesting that advertising convenience sale products can generate ancillary benefits. 

Table 10 

Store Difference-in-Differences 
A 1.01% 
B 1.59% 
C 4.56% 
D 2.81% 
E 10.34% 
F 0.94% 
G -2.77% 
H -3.01% 
I 4.44% 
J 5.15% 
K 6.23% 
L -5.15% 
M 4.37% 
N 0.01% 
O 0.43% 
P 0.52% 
Q 5.47% 
R 3.36% 
S 20.93% 

Average 3.22% 
P(T<=t) one-tail: 0.1115 
P(T<=t) two-tail: 0.2230 
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Figure 4 

 

 

 

Return on Investment (ROI) 
Based on conversations that the Economics Center conducted with sign installation companies, the 
average cost of a new electronic message board is approximately $13,000.  Using the point estimate for 
our 52 week finding, for a store with annual sales of $10 million, the increase in sales would be close to 
$212,000.  Using the retailer industry’s gross margins and operating margins, the break-even for an 
electronic message board installation may be as low as 3 months and as high as 15 months – depending 
on labor capacity and other fixed costs.  Consequently, in nearly all cases, the installation of such a sign 
pays for itself in less than a year and contributes positively to the business bottom line for the 
remainder of its life cycle. 
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Limitations and Conclusions 
Figure 5 

 

The chart above illustrates the improved sales performance from implementing electronic message 
boards.  While the average point estimate across all measures is positive (and the majority of stores saw 
a positive increase), there is still considerable variability in store performance.  Table 11 shows that 3 of 
the stores saw an increase in sales greater than 5 percent while no stores saw a decrease greater than 5 
percent.  The strongest increase in sales was over 15 percent in one store while the worst-performing 
store actually saw a decrease in sales of 4.5 percent after implementing the electronic message board.     

Table 11 

 Total 
Sales 

Total 
Transactions 

Convenience 
Transactions 

Destination 
Transactions 

Large Increase ( > 5%) 3 5 3 5 
Moderate Increase (2% to 5%) 6 1 4 5 
Little or no change (-2% to 2%) 7 12 10 6 
Moderate decrease (-5% to -2%) 3 1 2 2 
Large decrease (below -5%) 0 0 0 1 

 

These findings illustrate a potential limitation to the difference-in-differences methodology.  The 
methodology assumes that in the absence of implementing an electronic message board, the growth 
trajectory of the treatment store would be the same as the matched control store.  If a negative event 
happened at a particular store, it may inadvertently affect the results.  For example, suppose that road 
construction occurred over an extended time period at a particular store and subsequently reduced 
store traffic or a new competitor moved into the market area.  The decline in sales observed in the data, 

94



   P a g e  | 21 
 
despite the introduction of an electronic message board, may then be due to the road construction and 
not the message board.  Unfortunately, the Economics Center was not able to control for all of these 
potential effects that may affect the store performance.  Some aspects were controlled: stores were 
selected from metropolitan areas in the Midwest and South, and test and control stores were matched 
on the basis of particular market area demographics and similar store performance before the sign 
change.  On the other hand, we had to take what was available: sign changes occurred over a period of 
nearly two years, in all different seasons, and under varying economic and business competitiveness 
conditions. 

There are a variety of factors that have the potential to affect store performance, in addition to market 
demographics, including: store and site characteristics, competition, management, seasonality, and 
temporary factors such as weather and road construction.  Unfortunately, we lack data on the degree to 
which these other variable may explain store performance.  However, with a large enough sample of 
stores, the positive and negative “noise” in the data should cancel out and produce an unbiased 
estimate of the effect of an electronic message board.  Future research might focus on what particular 
components of an electronic message board drive improved performance (e.g. the frequency of 
message changes, which products are featured, etc.)  None of these characteristics were available to the 
Economics Center at the time of the study.  

In conclusion, exterior electronic message boards offer business a lift in store sales performance and 
generate a relatively quick return on investment.  While the overall 2.12 percent lift in sales is modest, in 
a high-volume store with low installation costs, the investment returns to using this technology can be 
significant.   
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The abbreviations shown below are used in this report. 
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ANOVA Analysis of Variance 
BIC Bayesian Information Criterion  
CEVMS Commercial Electronic Variable Message Signs  
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DF Degrees of Freedom 
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EBB Electronic Billboard  
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HSIS Highway Safety Information System  
HSM Highway Safety Manual 
LCD Liquid Crystal Display  
LED Light-Emitting Diode  
MS Mean of Sum of Squares 
MSE Error Mean Square 
MST Treatment Mean Square 
RTM Regression to the Mean  
SAR Spatial Autoregressive Model  
SEM Spatial Error Model  
SFI Signage Foundation, Inc.  
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SS Sum of Squares 
SSE Sum of Squares for Error 
SST Total Sum of Squares 
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EXECUTIVE SUMMARY 

 
 
The use of digital on-premise signs, which are typically business-related signs that have the 
ability to change the displayed message, has increased significantly in recent years. On-premise 
digital signs are located on the same property as the businesses they promote, and some part — 
or a significant part in some cases — of the sign contains a digital display that can be 
programmed to change the message at pre-set intervals. Because the use of these signs has 
increased, jurisdictions have used local sign codes or ordinances to regulate the manner in which 
digital messages are displayed. Jurisdictions typically justify these regulations by citing traffic 
safety impacts. However, no comprehensive and scientifically based research efforts have 
evaluated the relationship between on-premise digital signs and traffic safety. 
 
In this study, researchers collected large amounts of sign and crash data in order to conduct a 
robust statistical analysis of the safety impacts of on-premise digital signs. The statistical tools 
used the latest safety analysis theory developed for analyzing the impacts of highway safety 
improvements. The research team acquired the crash data from the Highway Safety Information 
System, which is a comprehensive database of crash records from several states. One of the 
advantages of these data is that they also include information about roadway characteristics, such 
as the number of lanes, speed limit, and other factors. The research team then acquired 
information about the location of on-premise digital signs from two sign manufacturing 
companies. Through significant effort by the researchers, these two datasets were merged into a 
single dataset that represented potential study locations in California, North Carolina, Ohio, and 
Washington. Of the initial set of over 3,000 possible sites, the research team was able to identify 
135 sign locations that could be used for the safety analysis. Potential sites were eliminated from 
consideration due to any of the following factors: 
 

The sign location was not on a roadway that was included in the crash dataset; only major 
roads were represented in the crash data. 
The sign location provided by a sign manufacturing company could not be verified 
through online digital images of the location.  
Only signs installed in calendar years 2006 or 2007 could be included in order to have 
adequate amounts of crash data before and after the sign was installed. 

 
The research team then used the empirical Bayes method to perform a before-after statistical 
analysis of the safety impacts of the on-premise digital signs. In a before-after study, the safety 
impact of a treatment (in this case, the installation of an on-premise digital sign) is defined by the 
change in crashes between the periods before and after the treatment was installed. However, 
simply comparing the crash frequencies (known as a naïve before-after analysis) is not adequate 
to account for factors such as regression to the mean (a statistical concept that explains why after 
data can be closer to the mean value than the before data) and to provide a means of controlling 
for external factors that can also cause a difference in crash frequencies. The empirical Bayes 
method represents the recommended procedure for evaluating the impacts of safety treatments 
because it overcomes the deficiencies of the naïve method. The safety impacts are represented by 
the safety index, which is indicated by the symbol . In simple terms, the safety index represents 
a ratio of safety in the after period compared to safety in the before period, although it is not as 
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simple as dividing the crashes in the after period by the crashes in the before period. A safety 
index greater than 1.0 indicates an increase in crashes in the after period, and a value less than 
1.0 indicates a reduction in crashes in the after period. However, because of the variability in the 
crash data, the analysis must have statistical validity. Statistical variability is established by 
defining the 95 percent confidence interval for the safety index, which is based on factors such as 
sample size and the variability of the data. If the 95 percent confidence interval includes the 
value of 1.0, then there is a 95 percent chance that there is no statistically significant change in 
crashes between the before and after periods. 
 
The results of the statistical analysis are presented in Figure 1. This figure shows that the safety 
index for all of the states was 1.0 with a 95 percent confidence interval that ranged from 0.93 to 
1.07. This indicates that, for the 135 sites included in the analysis, there was no statistically 
significant change in crashes due to the installation of on-premise digital signs. The same can 
also be said about the results for each of the four states on an individual basis because the 
confidence interval for safety index for each state includes 1.0. The larger confidence intervals 
for some of the states are due to greater variability in the data and/or smaller sample sizes. The 
researchers also analyzed single-vehicle and multi-vehicle crashes and found the same result of 
no statistically significant change in crashes. Finally, the researchers performed an analysis of 
variance for the sign factors of color, size, and type of business and found no statistically 
significant differences in the mean safety index values for individual factors. 
 

 
Figure 1. Summary of study results 

 
The results of this study provide scientifically based data that indicate that the installation of 
digital on-premise signs does not lead to a statistically significant increase in crashes on major 
roads.  
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CHAPTER 1: 

INTRODUCTION 

 
 
For many generations, most signs — including both traffic and business signs — were static. 
They displayed only one message that did not change with time. Advances in information 
display technologies in recent years have led to an increase in the use of many types of digital 
signs, particularly in the area of on-premise and off-premise business signs. On-premise digital 
signs provide the ability to communicate a wide variety of messages and to change the manner in 
which the message is presented over time. As such, these digital signs represent a significant 
advancement in communication technologies and the ability to deliver valuable marketing 
information to potential customers. However, some groups have raised questions related to the 
traffic safety aspects of business signs that change messages on a frequent basis. The traffic 
safety concerns are often related to issues of potential driver distraction from the roadway due to 
the dynamic nature of these signs. These safety concerns are sometimes addressed through local 
regulation of these types of signs, which may prohibit or limit the use of on-premise digital signs. 
These regulations tend to be developed at the local level and do not have a significant level of 
scientific, nationally based research supporting the regulations. 
 
The traffic safety concerns associated with on-premise digital signs have existed for some time, 
but there has been little research, particularly on a national level, that directly addresses the 
safety impacts of on-premise digital signs. In part, this is due to the fact that the use of such signs 
has grown only in the last 5–10 years. The research described in this report was conducted to 
provide a scientifically based, national analysis of on-premise digital signs so that the traffic 
safety impacts of such signs can be better understood. 
 
RESEARCH APPROACH 

 
The basic research method used in this study is a before-after statistical analysis of the change in 
traffic crashes at locations where digital signs were installed. The research team used digital sign 
installation information provided by sign manufacturers to identify locations in selected states 
where digital signs had been installed in the 2006–2007 time frame (this time frame was selected 
to provide adequate numbers of crashes in both the before and after periods). The analysis 
locations were limited to California, North Carolina, Ohio, and Washington because these states 
are part of the Federal Highway Administration (FHWA) Highway Safety Information System 
(HSIS). The HSIS is a database of crash records that includes detailed information about the 
roadway and crashes, including such factors as the number of lanes, the speed limit, crash 
severity, and other factors. The researchers then mapped the sign sites to the crash datasets to 
identify locations with crashes. These locations were then analyzed to compare the crashes 
before installation of the digital sign to the crashes after installation of the sign using statistical 
analysis procedures. 
 
DESCRIPTION OF A DIGITAL SIGN  

 
For the purposes of this study, a digital sign is defined as a sign that uses an electrical display, 
such as a liquid crystal display (LCD) or light-emitting diode (LED), to provide changeable 
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messages or graphics. There are several types of digital signs, including digital billboards, indoor 
video advertisements, and street-level advertisements (such as LED signs on bus shelters). For 
this study, the researchers focused only on on-premise digital signs, which are signs located on 
the same property as the business with which they are associated. The research effort did not 
include or address off-premise signs or billboards. 
 
RESEARCH ACTIVITIES AND REPORT ORGANIZATION 

 
There were five major activities associated with this research effort. The study began by 
reviewing and evaluating previous research on the safety aspects of digital signs and the 
statistical methods that other researchers have used to evaluate the safety aspects of signs. 
Chapter 2 describes the results of the review of background information. The researchers then 
began to collect information related to digital signs and crash data in the selected states. The sign 
information included the location and date of installation, and the crash data included the 
location and date. The researchers then devoted extensive effort to matching the locations and 
dates of the signs and crash datasets. Chapter 3 describes the sign and crash data and how the 
two datasets were merged together. Once this was accomplished, the next step was to develop a 
valid and scientifically based statistical analysis procedure to determine if there were any 
statistically significant changes in crashes after installation of digital signs. Chapter 4 describes 
the development of a statistical methodology, including a comparison of the advantages of the 
different options for conducting the statistical analysis. Finally, the research team used the results 
of the statistical analysis to define the key study findings, which are described in Chapter 5. 
Chapter 6 presents the conclusions and recommendations for the research study. 
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CHAPTER 2: 

BACKGROUND INFORMATION 

 
 
This chapter provides a review of the literature related to on-premise digital signs and their 
impacts on traffic safety. The review also includes a summary of statistical methods that can be 
used for evaluating the safety effects for these types of signs. Although the majority of the work 
has been related to off-premise digital signs, key studies associated with off-premise signs are 
nonetheless briefly discussed here. It should be pointed out that compared to other types of 
roadway-related operational and design features, such as access point density on urban arterials 
or on-street parking designs, the number of documents that are related to either on- or off-
premise signs is relatively small. 
 
On-premise signs are signs that are located on the same property as the activity described in the 
sign, while off-premise signs are located away from the activity identified in the sign. Off-
premise signs are also known as third-party signs or outdoor advertising, and the most common 
example is a billboard. In general, off-premise signs have a larger visible area, which is 
attributed to the fact that these signs usually have greater surface areas and have higher mounting 
heights than on-premise signs. Furthermore, off-premise signs have a larger viewership because 
they are usually located adjacent to freeways and major highways with higher traffic volume. On 
the other hand, on-premise signs are installed on private property where a company conducts its 
business, and most are located along urban streets or local roadways. According to The Signage 
Sourcebook (U.S. Small Business Administration, 2003), the viewing opportunities for outdoor 
advertising (typically 333,350 cars per day) are much greater than those for an on-premise sign 
(30,000 cars per day).  
 
The literature review is divided into two sections. The first section summarizes studies related to 
on-premise digital signs. The second section presents the summary of two key studies associated 
with off-premise digital signs.  
 
ON-PREMISE DIGITAL SIGNS 

 
This section describes the characteristics of the studies that have examined the relationship 
between safety and on-premise digital signs. To the knowledge of the authors, only two studies 
have investigated this relationship. It should be pointed out that the safety relationships identified 
in these research documents were not based on crash data but more on opinions and hypotheses, 
which limits their value as a direct measure of on-premise sign safety. The first study was 
conducted by Mace (2001). This author performed a literature review and listed two hypotheses 
about how on-premise signs can influence crash risk. The first hypothesis states that on-premise 
business signs distract drivers’ attention from their primary driving tasks, resulting in higher 
crash risks. The second hypothesis asserts that on-premise business signs may mask the visibility 
of regulatory and warning road signs, which also can negatively influence crash risk.  
 
On the other hand, Mace (2001) noted positive effects associated with commercial signs. He 
reported that commercial signs could reduce unnecessary traffic exposure by providing adequate 
navigation information for drivers, such as providing restaurant information for hungry drivers. 
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However, only measuring the frequency and duration of drivers’ distraction may not represent 
the safety impacts of on-premise signs because a study published earlier showed that half of the 
objects that drivers see are not related to driving tasks (Hughes and Cole, 1986). In other words, 
besides on-premise signs, other roadside features may also distract drivers. The possible solution 
to minimize the negative effects of an on-premise sign, but still keep its positive effects, is to 
separate the sign’s content to primary (navigation) and secondary (commercial) information.  
 
Although, in the past, on-premise signs and off-premise signs were treated as distinct signage, 
they are becoming more homogeneous in terms of characteristics. In the second study, Wachtel 
(2009) mentioned that more roadside businesses, especially those with multiple users (e.g., 
shopping centers, auto malls, sports complexes, and entertainment places), now install larger-
sized on-premise digital signs because of the lower cost and better performance of the LED 
display. Wachtel indicated that the largest digital advertising sign in the world is an on-premise 
sign in New York City. This sign is 90 ft tall and 65 ft wide, and is mounted on a 165-ft-tall steel 
post on the roof of the warehouse. The visible distance is over 2 miles. Wachtel also suggested 
that some on-premise signs affect traffic safety more than some off-premise digital signs because 
the locations and elevations of on-premise signs might be closer to the road users. In addition, 
the angles of on-premise signs may be out of the cone of vision and require extreme head 
movements to read. 
 
In summary, these two studies showed more research is needed for understanding the 
relationship between on-premise digital signs and crash risk. 
 
OFF-PREMISE DIGITAL SIGNS  

 
This section is divided into two parts. The first part describes two key studies that have examined 
the safety effects of off-premise digital signs. The second part covers methodologies that have 
been used for estimating these effects. 
 
Safety Effects  

 
There are two reports that provide reviews of the findings, methods, and key factors related to 
the safety effects of off-premise digital signs. The first systematic study related to the impacts of 
off-premise signs was conducted 11 years ago by Farbry et al. (2001). Their study reviewed 
earlier reports and analyses (including those about electronic billboards and tri-vision signs) and 
provided the foundation for the second study written by Molino et al. (2009). In the second 
report, Molino et al. (2009) reviewed 32 related studies, which included those initially reviewed 
by Farbry et al. (2001), and noted that the majority of studies reported a negative effect between 
digital billboards and traffic safety. Although the number of studies that showed harmful impacts 
is five times more than the number of studies that showed no harmful impacts, the authors 
suggested that this ratio may not be strong evidence to prove the negative effects linked to 
electronic billboards (EBBs). The individual studies considered by these researchers had very 
different study methods and statistical powers, which can have a significant effect on the quality 
and results of the research.  
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Another important finding in the Molino et al. (2009) report is that drivers usually have spare 
attention capacities, and they can be distracted from their driving tasks by roadside objects (such 
as EBBs). However, these distractions may be riskier when the driving demands increase, such 
as in fixed hazard areas (e.g., intersections, interchanges, and sharp curves), in transient risky 
conditions (e.g., adverse weather, vehicle path intrusions, and slow traffic), or when other 
important information is processed at the same time (e.g., an official traffic sign). In other words, 
not only will the sign’s internal characteristics (overall size, legend size, color, contrast, 
luminance level, etc.) affect crash risk, but so will external environmental factors (type of road, 
speed, weather conditions, time of day, etc.). Hence, Molino et al. list all possible key factors and 
suggest further studies to examine how they could influence safety. These factors are categorized 
into two groups: independent and dependent variables. The independent variables are separated 
by subject into five subgroups: billboard, roadway, vehicle, driver, and environment. It should be 
noted that the relationship between EBBs and on-premise signs is discussed in the environment 
subgroup, and dynamic factors of on-premise signs, such as change rate, motion, video, and 
sound, are listed as extremely important. The dependent variables are separated into vehicle 
behavior, driver/vehicle interaction, driver attention/distraction, and crash categories. Since there 
are hundreds of related key factors, the authors claimed that “No single experiment can provide 
the solution” and suggested future research programs to address the following topics: (1) 
determining when distraction caused by commercial electronic variable message signs 
(CEVMSs) affects safe driving, (2) investigating the relationship between distraction and various 
CVEMS parameters, and (3) examining the relationship between distraction and safety surrogate 
measures, such as eye glance and traffic conflicts.  
 
Table 1 summarizes the literature review results from these two reports. This table shows that the 
results of crash studies are not consistent, and most studies have some important weaknesses, 
such as neglecting biases related to the regression to the mean (RTM) (discussed below) and site-
selection effects (using the naïve method), low statistical power, and analysis results based on 
erroneous assumptions. It should be noted that only post-hoc crash studies are listed here because 
this study focuses on the change of crash rate caused by on-premise digital signs.  
 
As mentioned, Table 1 shows that the results related to the safety effects of off-premise signs are 
inconsistent. The inconsistencies can be fully or partly attributed to various study limitations. For 
instance, the studies in the Wachtel and Netherton report (1980) and Wisconsin Department of 
Transportation report (1994) both used a naïve before-after study methodology (methodology 
approaches are described in Chapter 4), and they did not account for the RTM bias, which may 
change their estimates of crash rate and safety effects of signs. The general idea of RTM is that 
when observations are characterized by very high (or low) values in a given time period and for a 
specific site (or several sites), it is anticipated that observations occurring in a subsequent time 
period are more likely to regress toward the long-term mean of a site (Hauer and Persaud, 1983). 
Also, these studies should provide the variance of estimators (that is the uncertainty associated 
with the estimator) for judging the statistical significance of their results. Moreover, grouping 
studies where the objectives or types of signs are different is not appropriate. For example, the 
goal of the report prepared by Tantala and Tantala (2007) was to study the safety impacts caused 
by converting traditional billboards to digital billboards, while other studies focused on the safety 
impacts after installation of new digital billboards. Those are two distinct effects that are 
examined and should not be grouped together to evaluate the safety effects of on-premise digital 
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signs. Wachtel (2009) also noted other limitations in Tantala and Tantala’s study, such as a lack 
of adequate before-after and comparison group data; no clear definition and reasonable 
calculation of the visual range and legibility range of EBBs; and no crash data related to adverse 
weather, impaired drivers, and interchanges.  
 

Table 1. Safety effects of off-premise digital signs 

Study Methods Data Type Results Location 
Sample 

Size 

Wachtel and  
Netherton  

(1980) 

Naïve before- 
after study 

Crash  
frequency  

The crash reduction of target area was  
10% less than the overall reduction  
(after the installation of the signs) 

Tele-Spot 
sign, Boston

Not  
provided

Wisconsin  
Department of  
Transportation  

(1994) 

Naïve before- 
after study 

Crash  
frequency,  
Average  

daily traffic  
(ADT) 

Crash rate (eastbound): all crashes  
increased 36%, sideswipe crashes  
increased 8%, and rear-end crashes  
increased 21% Milwaukee, 

Wisconsin 2 
Crash rate (westbound): all crashes  
increased 21%, sideswipe crashes  
increased 35%, and rear-end crashes  
increased 35% 

Smiley et al.  
(2005) 

Before-after  
study  

(empirical  
Bayes) 

Crash frequency, 
ADT, safety  
performance  

function 

Downtown intersection sites: no  
significant change in crash rate  
(all crashes increased 0.6%,  
injury crashes increased 43%, and  
rear-end crashes increased 13%) 

Toronto,  
Canada 

3 

Before-after  
study  

(control group) 

Crash  
frequency,  

ADT, control 
group 

Rural sites: no significant change in  
crash rate based on most compared  
sites 

Toronto,  
Canada 1 

Tantala and  
Tantala (2007) 

Naïve before- 
after study  Crash frequency, 

control group, 
ADT 

No significant change in crash rate Cuyahoga, 
Ohio 7 

Tantala and  
Tantala (2009) 

No description  
of the method  No significant change in crash rate Cuyahoga, 

Ohio 7 

 
The second shortcoming in Tantala and Tantala (2007) is that they used a simple correlation 
analysis between sign density and crash rate to examine safety effects of billboards. Using this 
approach, they found that the correlation coefficients among the scenarios analyzed were very 
low (around 0.20), indicating that the installation of billboards did not increase the number of 
crashes. This may well be true, but they did not use the right analysis tool. For investigating the 
relationship between sign density and the number of crashes, it is more appropriate to develop 
one or several regression models since the safety analyst can have a better control over other 
factors that can influence the number and severity of crashes (Lord and Mannering, 2010). In a 
regression model, several independent variables can be included, which is better to estimate the 
variable of interest (such as the installation of digital signs). However, it should be pointed out 
that the before-after study, as performed in this study, still remains the best methodological 
approach for estimating the safety effects of an intervention.   
 
Among all studies in Table 1, Smiley et al. (2005) provides the more reliable results since they 
used a before-after method using a control group (CG) and empirical Bayes (EB) approach. The 
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only limitation is related to the small sample size. The authors of the study only evaluated three 
sites. Even with a small sample size, the EB method can still be successfully used to evaluate the 
safety effects of an intervention, as was done by Ye et al. (2011). Ye et al. (2011) used the EB 
method to estimate the safety impacts of gateway monument signs, which can be categorized as 
one type of off-premise sign. Gateway monuments are roadside structures used to introduce a 
city or town. These monuments usually have the name of the city or town and are located at the 
city limits.  
 
According to Wachtel et al. (2009) and Farbry, (2001), using crash data might not be a precise 
method because crashes usually have multiple causal events, which are difficult to extract from 
crash datasets. For example, they noted that sign internal variables (such as size, brightness, 
viewing angle, etc.) might play main roles in drivers’ distraction or ignoring of official traffic 
signs, while other external factors affect conflicts and crash risk. Although those reasons may be 
legitimate, utilizing crash data is still the best approach for evaluating the safety effects of 
interventions as well as those associated with operational and design features (Hauer 1997). As 
stated by Hauer, “It follows that, in the final account, to preserve the ordinary meaning of words, 
the concept of safety must be linked to accidents.” Furthermore, using crash data have other 
advantages: lower cost and fewer artificial errors. Firstly, the cost of conducting a before-after 
crash study is much lower than human-centered methods because the researchers do not need to 
purchase equipment and hire participants for conducting driving tests. Secondly, crash data are 
based on crash reports, which can provide a more accurate measure of safety than surrogate 
measures such as speed, driver behavior, or other measures. Only by conducting a before-after 
crash study can one provide results that combine multiple casual variables in the real world. 
Other methods cannot displace the above advantages, which explain why the research team 
selected the before-after methodology for estimating the safety effects of digital signs.  
 
Characteristics of the Evaluation Methods Used in Previous Studies 

 
This section describes the characteristics of other methods used in previous studies for 
examining the safety effects of off-premise digital signs. In addition to a crash before-after study 
approach, the most common study methods that have been used for examining the safety impacts 
of off-premise signs include eye fixations, traffic conflicts, headways and speeds, and public 
surveys. Most studies used one or more of the above methods to examine the impacts of off-
premise signs (Molino et al., 2009). For instance, Smiley et al. (2005) used four different 
methods (eye fixation, conflict study, before-after crash study, and public survey) for examining 
a video sign located in Toronto. On the other hand, Lee et al. (2007) used eye fixations and a 
questionnaire for their study. It should be noted that the results from multiple measurements are 
usually inconsistent.  
 
Briefly, the eye fixation study method uses an eye-tracking system to record drivers’ eye 
movements. The results (e.g., eye glances and durations) can provide direct evidence of where 
drivers are looking while driving, leading to assumptions as to whether drivers are distracted 
when they are driving near or toward a sign (or at other roadside features). Traffic conflicts, 
often referred to as surrogate measures of safety, can be used for identifying risky driving 
behaviors, such as braking without good reason, inappropriate lateral lane displacement, and 
delays at the start of the green traffic signal phase. Headways and vehicle speed can be used to 
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assess distracted drivers since those drivers tend to have shorter headways and higher speed 
variances.  
 
Most details about experiment design, such as the participant number, study site size, driving 
route length, and experiment duration can be found in Appendix B of the report prepared by 
Molino et al. (2009). In the current study, the researchers focus the discussion on the before-after 
crash data study method for two reasons. First, Molino et al. (2009) did not provide a detailed 
experimental design for using crash data, and some studies were criticized for inappropriate 
methodology (Tantala and Tantala, 2007; 2009). Second, the costs associated with other 
experimental methods are significant and are greater than the resources that were allocated for 
the current research study. According to Molino et al. (2009), the budgetary costs to conduct 
research using other experimental methods vary between $0.4 million and $0.8 million for using 
on-road instrumented vehicles, $2 million and $4 million for conducting a naturalistic driving 
study, and $1 million and $3 million for using an unobtrusive observation approach.  
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CHAPTER 3: 

STUDY DATA 

 
 
To conduct the safety analysis, the research team had to develop plans for collecting the 
necessary data, manipulating the data into a format that could be used for the safety analyses, and 
then conducting the statistical analysis to identify the safety impacts of on-premise digital signs. 
The success of this project relied upon the ability to acquire two distinct sets of data and the 
robustness of the individual datasets. The two datasets needed for the analysis included (1) 
information regarding the location and installation dates for on-premise digital signs, and (2) data 
regarding crash histories on the roadways in the vicinity of the on-premise digital signs. The 
latter also included information about operational (e.g., traffic flow and speed limit) and 
geometric (e.g., functional class and lane width) design features located at and adjacent to the on-
premise digital signs. From the beginning of the project, the research team expected to use the 
HSIS crash data for the crash history dataset. The real challenge of this project was identifying 
specific information about on-premise digital signs for the states represented in the HSIS, and the 
researchers encountered numerous challenges in acquiring this information. Once the data for 
both groups were acquired, the researchers had to overcome differences in the datasets so that the 
data could be merged into a single dataset for analysis. The activities associated with the 
acquisition of the crash data, acquisition of the sign data, and the merging of the two datasets are 
described in this chapter. 
 
CRASH DATA  

 
The HSIS is operated and maintained by the FHWA, and is widely used for safety research 
programs that provide input for public policy decisions. The HSIS is a multistate relational 
database that contains crash, roadway, and vehicle information. Crash information/files contain 
basic crash information, such as location (based on reference location or mile-point), time of day, 
lighting condition (e.g., daylight, dark and no lighting, dark and roadway lighting, etc.), weather 
conditions, crash severity, the number of related vehicles, and the type of crash (e.g., head-on, 
right angle, sideswipe, etc.). Each row in the spreadsheet file contains crash information for 
individual crashes and a unique ID number, and each column represents a variable. The roadway 
information/files provide traffic and geographic information for each roadway segment, such as 
annual average daily traffic (AADT), speed limit, beginning mile-point, end mile-point, number 
of lanes, lane and median width, shoulder width and type, rural or urban designation, and 
functional classification. The vehicle information/files contain driver and vehicle information, 
such as a crash identification number, driver gender, driver age, contributing factor (possible 
casual factor), vehicle type, and others. These individual file types can be linked together as a 
whole dataset. For example, crash files and road files can be linked by their location information 
(route number and mileage), or crash files and vehicle files can be linked together by their crash 
identification number. 
 
Currently, there are seven states that actively participate in the HSIS: California, Illinois, Maine, 
Minnesota, North Carolina, Ohio, and Washington. However, the HSIS has an upper limit on the 
amount of data that can be requested by researchers (including the number of states, the request 
area, and total variables). To maximize the value of the crash data that they could request, the 
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research team held discussions with the research advisory panel to identify the states (from the 
list of seven HSIS participating states) where there would be higher concentrations of on-premise 
digital signs. Based on this input, the research team requested HSIS data for California, North 
Carolina, Ohio, and Washington in order to get a maximum number of study sites. All crash 
datasets were downloaded from the HSIS website and stored in a spreadsheet format. The 
definitions for the variables in a state’s crash data were found in the HSIS guidebooks. It should 
be noted that each state has its own guidebook and data record format. In other words, one 
specific variable might be available for some states, but this variable may have different 
meanings or category types, or even be unavailable for other states. The inconsistent definitions 
among different states’ crash datasets can affect the quality of analysis and results when selecting 
specific variables for identifying target crashes (such as rear-end crash) needed for more 
advanced analysis. The differences between states also create challenges when trying to merge 
data into a single dataset for analysis.  
 
Although the HSIS dataset provides the most comprehensive crash data from different states, the 
HSIS has some limitations. First, the HSIS only includes crashes that occur on major roads, such 
as interstate highways, U.S. highways, and state highways. The HSIS dataset may not include 
crash-related data for secondary roads in rural areas or city streets in urban areas, including 
arterial streets that are major roads in a city but are not on the state highway system. Table 2 
identifies the level of crash coverage and roadway length for each state selected for the analysis.  
 

Table 2. HSIS crash coverage and roadway length by state 

California 
1. More than 500,000 crashes occur each year; HSIS includes about 38% of those crashes. 
2. HSIS includes 15,500 miles of mainline (non-ramp) roadways. 

North  

Carolina 

1. About 230,000 crashes occur each year; HSIS includes 70% of those crashes. 
2. Of the 77,000 miles of roadway on the North Carolina state system, approximately  

62,000 miles are included in the database. 

Ohio 

1. About 380,000 crashes occur each year; HSIS includes 40% of those crashes. 
2. In Ohio, about 116,000 miles of highway in total; HSIS includes approximately  

19,500 miles of roadway.  

Washington 
1. 130,000 crashes occur each year; HSIS includes 37% of those crashes. 
2. HSIS contains 7,000 miles of mainline (non-ramp) roadway. 

 
Another limitation of the HSIS data is that the dataset is not continuously updated. The HSIS 
data represent the final crash datasets from each state after the state has processed the crash data. 
As a result, the HSIS dataset may not include the last several months or more of crash data from 
a state. Currently, the most updated HSIS crash data are through 2009 (California is updated to 
2008), so the most recent one or two years of crashes are not included in the HSIS data. Also, the 
oldest HSIS crash data extend back only through 2004. Limiting crash data to the period from 
2004 to 2009 was a significant consideration in this research project because the large growth of 
on-premise digital signs is relatively recent, having mostly grown since the mid- to late 2000s. 
The lack of data for the last two to three years created challenges with respect to developing a 
robust statistical analysis procedure. For a comparison of safety impacts of a treatment (such as 
installation of a digital sign) to be meaningful, both the before and after analysis periods need to 
be about equal and as long as possible. This meant that, to have two-year analysis periods (two 
years before and two years after) in the safety analysis, on-premise digital signs needed to be 
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installed in either 2006 or 2007. In order to focus the safety analysis on the long-term impacts of 
on-premise digital signs, the researchers did not include the calendar year of installation of a sign 
in the analysis. For example, if a sign was installed in 2006, the before period was calendar years 
2004 and 2005, and the after period was calendar years 2007 and 2008. 
 
An additional limitation of the HSIS crash data is that the crash location within the HSIS is 
identified to the nearest 0.1 mile (528 ft) on the roadway. This required the safety analysis to be 
conducted for the tenth of a mile length of roadway that a sign was located within. The level of 
accuracy is the primary reason that 0.1 miles was chosen as the effective area of the sign. 
 
The researchers viewed the limitations mentioned above as minor and ones that had minimal 
impact on the study results. There are no comparable crash datasets available to researchers that 
could be used for a similar type of analysis of crashes. The only alternative available to the 
researchers would have been to try and obtain crash data from individual agencies where on-
premise digital signs have been installed. Such an approach may have provided more specific 
data about individual signs and site characteristics, but would have resulted in an extremely 
small dataset. The researchers felt that such small sample sizes would not provide sufficient 
robustness for statistical analysis and that the approach using the HSIS data provided greater 
scientific validity and robustness, as discussed in the previous chapter. 
 
SIGN DATA 

 
With the acquisition of the HSIS data, the research team had information to analyze crashes but 
had no idea about where to conduct the analysis. Determining the location for the crash analysis 
required information regarding the location of on-premise digital signs. Furthermore, due to the 
date limitations of the HSIS data, only sign sites where the sign was installed in 2006 or 2007 
could be used for the crash analysis. So the research team began the process of identifying 
locations in California, North Carolina, Ohio, and Washington where on-premise digital signs 
had been installed on major roads in 2006 or 2007.  
 
Initial attempts to identify sign locations focused upon getting information from the Signage 
Foundation, Inc., (SFI) research advisory panel. However, the results did not provide a large 
enough sample size for a robust statistical analysis. The research team began to contact sign 
installation companies but encountered challenges in acquiring the large amount of data needed 
to conduct the research. The primary challenge associated with contacting sign installation 
companies (which are the same companies that market the signs to individual businesses) was 
the proprietary nature of the business information the research team was requesting. Another 
challenge was the large number of individual companies that needed to be contacted to develop a 
robust sample size. 
 
Because of the challenges of working with sign installation companies, the research team shifted 
the focus to sign-manufacturing companies. Eventually, the research team was able to work with 
two electronic sign-manufacturing companies to get a list of on-premise digital signs installed in 
any of the four study states during 2006 or 2007. Each of the two lists was converted into 
datasets for use in the research effort. The first dataset (dataset #1) contained 2,953 sign sites and 
27 variables, which included the characteristics of signs and roads, such as sign order date, sign 
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address (road, county, and state), the nearest cross street and its distance from the sign, the 
nearby cross street with the highest volume and its distance from the subject intersection, and 
traffic volume on the subject road. The research team did not use the road information from 
dataset #1, relying instead upon the road data in the HSIS crash dataset. This ensured consistency 
in the approach with the different sign datasets. Also, the sign installation date was considered to 
be the sign order date plus two weeks. This assumption was based on input from the sign-
manufacturing company. Since the entire year that the sign was installed was excluded from the 
analysis, this was considered not to be a critical issue. 
 
The second dataset (dataset #2) had 63 site addresses and 10 variables. Unlike the first dataset, 
most variables in dataset #2 were related to product information, such as installation data, sales 
representative, product name, matrix, color, customer ID (address), and status of signs.  
 
For the analysis, these two datasets were combined as one for use in analyzing the crashes by 
individual state. The combined dataset was further refined by removing all sign locations that 
were not installed in either 2006 or 2007. The calendar year that a sign was installed was treated 
as the construction year, and the crashes that occurred in that year were removed from the 
analysis. The entire calendar year was removed from the analysis due to uncertainty over the 
actual installation date of the sign since the data provided only the order date for the sign. 
Removing the entire calendar year associated with installation also eliminated the novelty effect 
associated with implementing a new feature. The second variable, the sign installation address, 
was used to select related crashes by the sign’s location and default sign-effective areas. For 
example, the researchers defined the crashes located within 0.1 miles from the target signs as 
related crashes. In reality, the effective area could be larger or smaller depending upon the sign 
size. The procedure used for this analysis did not adjust the effective area based on sign size or 
other factors. Overall, significant effort was put into ensuring the accuracy of the sign datasets 
because the quality of the data had a huge impact on the precision and accuracy of the analysis.  
 
DATA-MERGING PROCEDURE 

 
The previous sections explain how the researchers obtained their study data (the sign dataset and 
the crash dataset) and the characteristics of each dataset. This section gives more details about 
the dataset-merging procedure. Several steps were involved in merging the crash and sign 
location datasets into a single dataset that could be used for statistical analysis. The early steps 
focused on confirming that the digital sign was still in place and near the road that it is related to. 
This was needed because a site could have an address on one road but have the sign facing traffic 
on another road bordering the site property. The later steps focused upon converting the street 
address of the sign location to a route and milepost value that could be used with the crash 
dataset. This complex effort was necessary due to the fact that the sign and crash datasets used 
different location methods. The sign dataset was based on the site address, while the crash 
database was based on route number and milepost. For example, a location in the sign dataset 
would record a location with “1234 North Highway 101, Anytown, WA 98584,” but the HSIS 
would show the same location as “route number = 23101” and “mile post = 335.72.” In order to 
define the related crashes that were adjusted to the target signs, the researchers needed to transfer 
sign locations into the HSIS location system. The basic steps are described below and illustrated 
in Figure 2. 
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Figure 2. The flow chart for data collection and merging procedure 

 
1. For each record of the combined sign dataset (3,016 total records), the research team 

evaluated the location information (typically a street address) and the sign order date. 
Records with missing or incomplete location information or with assumed sign 
installation dates that were not in 2006 or 2007 were deleted from the dataset. 
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2. Research team members then verified the location of the sign using the site address in the 
sign dataset and taking the steps listed below. Figure 3 shows an example table that the 
researchers used for the above data collection, including screenshots of Google Maps and 
Google Earth (Google Earth, 2008). Columns 1–3 are the address information given by 
the sign companies. Columns 4–7 are determined through Google Maps, and Columns  
8–11 are determined through Google Earth. 
a. The sign was located in Google Maps using the site address.  
b. Using the Street View feature of Google Maps, a member of the research team 

identified the sign on the site or deleted the record with a note that the on-premise 
digital sign could not be identified. There were some challenges associated with 
finding digital signs using the Street View pictures from Google Maps, including 
fuzzy pictures with low resolution, which made it difficult to evaluate some signs, 
and digital signs that were not obvious during the daytime (Street View provides only 
daytime pictures). 

c. The screen image of the subject sign was saved, and basic sign characteristics were 
identified and/or estimated. Examples include sign color, size, and business type.  

d. An initial determination was made as to whether the sign was located on a major road 
that would be part of the HSIS crash dataset. If the road was not expected to be a 
major road, the record was deleted from the dataset. 

3. The sign location was entered into Google Earth to determine the county in which the 
sign was located and the mileage from the county border. This included identifying the 
county identification code in the appropriate HSIS manual for a given state. This 
provided the milepost location information needed to relate the sign location to the 
location information in the crash dataset. Defining the milepost information required 
doing the following: 
a. Identifying the neighboring county, which was used to determine in which direction 

the mileposts were increasing.  
b. If the county had mileposts restarting at zero at the county borders, determining in 

which direction they were increasing, based on the number of lanes at the borders. If 
the direction could not be determined, a general rule of increasing from west to east 
or south to north was used.  

c. Using the path tool in Google Earth to measure the distance from the county border to 
the sign. This distance and the beginning milepost at the county border established the 
milepost of the sign. 

 
An example (using the above procedure) can be founded in Appendix A. After target sign 
locations were transferred into the HSIS locating system, a statistics software package, “R,” was 
used to select the related crashes among the whole HSIS dataset.  
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Figure 3. Example work table of site data collection 
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CHAPTER 4: 

STUDY METHODOLOGY 

 
 
Evaluating the effects of treatment on the number and severity of crashes is a very important 
topic in highway safety. For the last 30 years, various methods have been proposed for 
evaluating safety treatments (Abbess et al., 1981; Danielsson, 1986; Davis, 2000; Hauer, 1980a; 
Hauer, 1980b; Hauer et al., 1983; Maher and Mountain, 2009; Miranda-Moreno, 2006; Wright et 
al., 1988). The methods are classified under two categories: the before-after study and the cross-
sectional study. In a before-after study, the safety impacts of an improvement or treatment at a 
given location are determined by comparing the change in crashes before and after the 
improvement/treatment was installed. In a cross-sectional study, crashes or crash rates on two 
different facilities with similar characteristics except for the improvement of interest are 
compared. The before-after study is typically more desirable because it provides a more direct 
evaluation of the safety impacts. Although they have been used by some researchers (Noland, 
2003; Tarko et al., 1998), cross-sectional studies are more difficult to conduct because different 
facilities are rarely identical in all features except the one of interest. Hence, the cross-sectional 
approach was not used in this research. The before-after type of study can be further divided into 
several types: 
 

naïve before-after study,  
before-after study with control group, 
before-after study using the EB method, and  
before-after study using the full Bayes approach. 

 
The before-after study using the full Bayes approach is a more recent development in statistical 
safety analysis, developed and used by several noted safety researchers (Hauer and Persaud, 
1983; Hauer et al., 1983; Hauer, 1997; Li et al., 2008; Persaud and Lyon, 2007). The advantages 
and disadvantages for each of the above before-after methods are described in more detail in this 
chapter.  
 
A BEFORE-AFTER STUDY AND A CROSS-SECTIONAL STUDY 

 
As mentioned previously, observational crash studies can be grouped into two types: the before-
after study and the cross-sectional study. The selection of the study type is based on the 
availability of historical crash data, traffic volume, or the comparison group. The following 
sections provide details about the before-after methodology. 
 
The Before-After Study  

 
The before-after study is a commonly used method for measuring the safety effects of a single 
treatment or a combination of treatments in highway safety (Hauer, 1997). Short of a controlled 
and full randomized study design, this type of study is deemed superior to cross-sectional studies 
since many attributes linked to the converted sites where the treatment (or change) was 
implemented remain unchanged. Although not perfect, the before-after study approach offers a 
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better control for estimating the effects of a treatment. In fact, as the name suggests, it implies 
that a change actually occurred between the “before” and “after” conditions (Hauer, 2005). 
 
As described by Hauer (1997), the traditional before-after study can be accomplished using two 
tasks. The first task consists of predicting the expected number of target crashes for a specific 
entity (i.e., intersection, segment where an on-premise sign was installed, etc.) or series of 
entities in the after period, had the safety treatment not been implemented. In other words, the 
before-after approach described by Hauer compares the expected number of crashes in the after 
period with the treatment installed to the expected number of crashes in the after period had the 
treatment not been installed. The calculation for each expected number of crashes is based on 
numerous factors, including the actual number of crashes in the before condition, the actual 
number of crashes in the after period, and incorporation of site-specific and statistical 
considerations. The symbol  is used to represent the expected number of crashes in the after 
period (a summary of all statistical symbols used in this report are presented in Appendix B). 
The second task consists of estimating the number of target crashes (represented by the 
symbol ) for the specific entity in the after period. The estimates of  and  are ˆ  and ˆ  
(the caret or hat represents the estimate of an unknown value). Here, the term “after” means the 
time period after the implementation of a treatment; correspondingly, the term “before” refers to 
the time before the implementation of this treatment (an on-premise digital sign in this study). In 
most practical cases, either ˆ or ˆ  can be applied to a composite series of locations (the sum of 
i’s below) where a similar treatment was implemented at each location. 
 
Hauer (1997) proposed a four-step process for estimating the safety effects of a treatment. The 
process is described as follows (see also Ye and Lord, 2009): 
 

Step 1: For 1,  2,  ..., ni , estimate ( )i  and ( )i . Then, compute the summation of the 
estimated and predicted values for each site i, such that ˆ ˆ( )i  and ˆ ˆ( )i . 

Step 2: For 1,  2,  ..., ni , estimate the variance for each, ˆ{ ( )}Var i  and ˆ{ ( )}Var i . For 
each single location, it is assumed that observed data (e.g., annual crash counts over a 
long time frame) are Poisson distributed and ˆ( )i  can be approximated by the observed 
value in the before period. On the other hand, the calculation of ˆ{ ( )}Var i  will depend on 
the statistical methods adopted for the study (e.g., observed data in naïve studies, method 
of moments, regression models, or EB technique). Assuming that crash data in the before 
and after periods are mutually independent, then ˆ ˆ{ } { ( )}Var Var i  and 

ˆ ˆ{ } { ( )}Var Var i . 

Step 3: Estimate the parameters  and , where ˆˆˆ  (again, referring to estimated 
values) is defined as the reduction (or increase) in the number of target crashes between 
the predicted and estimated values, and ˆ/ˆˆ  is the ratio between these two values. 
When  is less than one, the treatment results in an improvement in traffic safety, and 
when it is larger than one, the treatment has a negative effect on traffic safety. The term 

 has also been referred to in the literature as the index of effectiveness (Persaud et al., 
2001). Hauer (1997) suggests that when less than 500 crashes are used in the before-after 
study,  should be corrected to remove the bias caused by the small sample size using 
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the following adjustment factor: ]ˆ/}ˆ{1/[1 2Var . The total number of crashes was 
over 500, but the adjustment factor had to be applied when subsets of the data, such as 
single- or multi-vehicle crashes, were analyzed.  
Step 4: Estimate the variances }ˆ{Var  and }ˆ{Var . These two variances are calculated 
using the following equations (note: }ˆ{Var  is also adjusted for the small sample size): 

}ˆ{}ˆ{}ˆ{ VarVarVar    (Eq. 1) 

22

222

)]ˆ/}ˆ{(1[
)]ˆ/}ˆ{()ˆ/}ˆ{[(ˆ

}ˆ{
Var

VarVarVar  (Eq. 2) 

 
The four-step process provides a simple way for conducting before-after studies. Three common 
before-after methods will be introduced in the following sections. All three methods use the 
same four-step process. 
 
COMMON METHODS FOR CONDUCTING A BEFORE-AFTER STUDY 

 
Having selected the before-after study approach, the research team then needed to decide which 
specific before-after method would be the most appropriate for analyzing the safety impacts of 
on-premise digital signs. This section of the report describes the methodologies and data needs 
associated with three before-after study types: naïve before-after studies, before-after studies 
with a CG, and the EB method.  
 
Naïve Method 

 
Among all the before-after methods, the naïve method is the simplest. The estimation of  is 
simply equal to the ratio between the number of crashes in the after period and the number of 
crashes in the before period (which is used to predict the number of crashes in the after period if 
the treatment was not implemented). Equation 3 illustrates how the index of safety effectiveness 
is calculated. This method is very straightforward, but it is seldom used in the current safety 
study because it does not account for the RTM bias. Not including the RTM bias could 
overestimate the effects of the treatment or underestimate the safety impacts. The naïve method 
does not account for external factors that occur at the local or regional level, such as changes in 
weather patterns or economic conditions. 
 

21 1

11 1

ˆˆ
ˆ

n t T
iji j

naive n t T
iji j

N

N
   (Eq. 3) 

 
Where 
ˆ

naive  = the estimate of safety effectiveness by using the naïve method, 
ˆ  = the predicted number of crashes for the treatment group in the after period, 
ˆ  = the estimated number of crashes for the treatment group in the after period, 

n  = the sample size, 
t  = the time period,  
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1
T
ijN  = the observed response for site i (T = treatment group) and year j (in the before period), 

and 
2

T
ijN  = the observed response for site i (T = treatment group) and year j (in the after period). 

 
The result can be adjusted when the traffic flow and time interval are different between the 
before and after periods. It is adjusted by modifying the predicted number of crashes as shown in 
Equation 4: 
 

11 1

n t T
d f iji j

r r N   (Eq. 4) 

 
Where 

dr  = the ratio of the duration between the after and before periods, and 

fr  = the ratio of the traffic flow between the after and before periods. 
 
Control Group Method 

 
The CG method can be used to help control for external factors. The number of crashes collected 
at the control sites is defined as μ (before) and  (after). The adjusting factor, the ratio of  to μ, 
is used to remove the effects caused by other external factors from  in the theorem. Equation 5 
illustrates how to adjust the naïve estimate. It should be pointed out that the RTM could 
technically be removed if the characteristics of the control group are exactly the same as those of 
the treatment group. However, getting control group data with the exact same characteristics may 
not be possible in practice, as discussed in Kuo and Lord (2012). Collecting control group data 
usually adds extra cost and time compared to the naïve method since more data needs to be 
collected.  
 

2
1 1

2
1

1 1 1 1 1

ˆˆ
ˆˆ
ˆ

n t
T
ij

i j
CG Cn t n t

ijT
ij C

i j i j ij

N

N
N

N

   (Eq. 5) 

 
Where 

ĈG  = the estimate of safety effectiveness by using the control group method, 
ˆ  = the estimated number of crashes for the treatment group in the after period, 
ˆ  = the predicted number of crashes for the treatment group in the after period, 
ˆ  = the estimated number of crashes for the control group in the after period, 
ˆ  = the estimated number of crashes for the control group in the before period, 

1 1,T C
ij ijN N  = the observed responses for site i (T = treatment group and C = control group) and 

year j (in the before period), and 
2 2,T C

ij ijN N  = the observed responses for site i (T = treatment group and C = control group) and 
year j (in the after period). 
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Empirical Bayes Method 
 
The EB method is recommended in the Highway Safety Manual (HSM), published by the 
American Association of State Highway and Transportation Officials (AASHTO) and approved 
for use by the FHWA (AASHTO, 2010). The HSM is a recent document that defines 
standardized procedures for conducting safety analyses of highway safety improvements. The 
EB method combines short-term observed crash numbers with crash prediction model data in 
order to get a more accurate estimation of long-term crash mean. The EB method is used to 
refine the predicted value by combining information from the site under investigation and the 
information from sites that have the same characteristics, such as range of traffic flow, number of 
lanes, lane width, etc. 
 
As an illustration, Hauer et al. (2002) use a fictional “Mr. Smith” to illustrate use of the EB 
method: Mr. Smith is a new driver in a city. He has no crash records during his first year of 
driving. Based on past crash histories for the city, a new driver in that city has 0.08 accidents per 
year. Based only on Mr. Smith’s record, it is not reasonable to say that he will have zero 
accidents or have 0.08 accidents for the next year (based on the average of all new drivers but 
disregarding Smith’s accident record). A reasonable estimate should be a mixture of these two 
values. Therefore, when estimating the safety of a specific road segment, the accident counts for 
this segment and the typical accident frequency of such roads are used together. 
 
The index of safety effectiveness is illustrated in Equation 6. With the EB method, the analyst 
first estimates a regression model or safety performance function (SPF) using the data collected 
with the control group. Then, the model is applied to the sites where the treatment was 
implemented to get a preliminary predicted value for the after period. The EB method is then 
used to refine the estimate to account for the RTM bias and the external factors. It is possible for 
the EB method to be biased if the characteristics of the treatment and control groups are not the 
same (Lord and Kuo, 2012).  
 

21 1

11 1

ˆˆ
ˆ

n t T
iji j

EB n t T
iji j

N

M
  (Eq. 6) 

 
Where 

ÊB  = the estimate of safety effectiveness based on the EB method; 
ˆ  = the predicted number of crashes for the treatment group in the after period; 
ˆ  = the estimated number of crashes for the treatment group in the after period; 

1ijM  = the expected responses for site i for the EB method, 

 

t

ij1 1 ij1
j 1

ˆM W ( ) (1 W) ( )N ; 

W  = the weight for sites for the EB method, 
1

1
ˆ1 ˆ

W ; 

1
ˆ  = the estimate for the average number of crashes of all sites in the before period; and 
ˆ  = the estimate of the dispersion parameter.  
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1
ˆ  and ˆ  can be estimated using two different approaches (Hauer, 1997). They can be estimated 

based on a regression model or the method of moment. Both are calculated using data collected 
as part of the control group. For this research, the average number of crashes and dispersion 
parameter were estimated using a regression model.  
 
CALCULATION PROCEDURES AND EXAMPLES 

 
The EB before-after method was applied to this study with the regression models or SPFs 
selected from the HSM (AASHTO, 2010), which includes road types from two to five lanes. As 
for sites located on wider roads (six lanes and eight lanes, which are not covered in the HSM), 
the researchers used the SPFs from a Texas A&M Transportation Institute (TTI) study 
(Bonneson and Pratt, 2009). The number of crashes in each year during the before period ( i ) 
was estimated using the regression model shown in Equation 7: 
 

exp( ( ) ( ))i i ia bLn AADT Ln L     (Eq. 7) 
 
Where 

i  = the estimator for the average number of crashes per year for site i, 
,a b  = the coefficients in the regression model, 

iAADT  = the average daily traffic volume for site i, 

iL  = the road length for site i, and 
Ln = natural logarithm. 
 
Table 3 shows the regression coefficients (a, b) used in Equation 7 for multi- and single-vehicle 
crashes.  
 
One of the sign sites in Ohio provides an example of the detailed calculation of ,i EBM . This site 
is on an urban 4-lane divided highway segment in Allen County. As shown in Table 3, its 
intercept is -12.34 for multi-vehicle crashes and -5.05 for single-vehicle crashes, while the 
coefficients for the AADT are 1.36 and 0.47, respectively. For the analysis used in this report, a 
multi-vehicle crash is one involving two or more vehicles in the same collision. 
 
Using the EB method, the analysis procedure to get the expected number of crashes in the before 
period has the following steps: 
 

1. Identify the route number and milepost by the site’s address. More specifically, the 
address of the example site is “1234 ABC St, Name of City, Allen County, OH.” Follow 
the data analysis procedures discussed in Chapter 3 to identify that the route number is 
657676309 and the milepost is 7.58. 

 
 
 
 

125



 22  

Table 3. Coefficients for multi and single-vehicle crash regression model 

Crash Type Road Type* 
Regression Coefficients 

Dispersion Parameter ( ) 
Intercept (a) AADT (b) 

Multi- 
vehicle 

2U 15.22 1.68 0.84 

3T 12.4 1.41 0.66 

4U 11.63 1.33 1.01 

4D 12.34 1.36 1.32 

5T 9.7 1.17 0.81 

Single- 
vehicle 

2U 5.47 0.56 0.81 

3T 5.74 0.54 1.37 

4U 7.99 0.81 0.91 

4D 5.05 0.47 0.86 

5T 4.82 0.54 0.52 
  Note: *U = undivided road, T = road with two-way left turn lane, D = divided road. 
 

2. Based on the route number and milepost obtained above, use R statistical software to 
select the related crashes and road files from the HSIS dataset, which includes (1) the 
observed crashes near the target sign site, (2) the observed crashes in the control group 
sites (10 sites, which are adjusted to the target sign site on the same road), and (3) the 
target road file, such as traffic volume, the number of lanes, and median type. For 
example, the number of observed crashes at the example site is 1 in 2004, and the crash 
counts of the related 10 control group sites are 0, 0, 1, 1, 0, 0, 0, 0, 1, and 1. The AADT 
of the site is 19,753 (vehicles/day), and it has four lanes. 

3. Use Equation 9 to predict the crash number of the example site: 

 

2004

2004,multi

2004,single

2004 2004,multi 2004,single

ˆ exp( ( ( )) ( )
ˆ exp( 12.34 1.36 (19753) (0.2)) 0.61
ˆ exp( 5.05 0.47 (19753) (0.2)) 0.13
ˆ ˆ ˆ 0.74 (crashes/year)

a b Ln AADT Ln L

Ln Ln

Ln Ln
 

 

The estimated crash counts of the site and its control group sites are 0.74 and 6.64, 
respectively (the estimated multi-and single crash counts of its control group are 5.36 
and 1.28). 

4. Due to using the SPFs from the HSM instead of the local SPFs from any existing studies 
conducted in the same study area, it is necessary to multiply the results by a calibration 
factor to adjust the prediction value (refer to Appendix A in the HSM for more details). 
The calibration factor of single-vehicle crashes at the example site in 2004 is 3.13, which 
is equal to the ratio of observed crashes in the control group divided by the predicted 
crash number in the control group (3.13 = (1×4+0×6)/1.28). By multiplying the above 
calibration factor, the final crash number estimation for the example site in 2004 should 
be 0.42 (=0.13×3.13). A calibration factor was calculated for each site and each year 
included in the study. 
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5. Repeat steps 3 and 4 to get the final prediction crash number for the example site for each 
year in the before period. By doing so, the estimated multi- and single-vehicle crash 
counts of the site in 2005 are 4.65 and 0.21, respectively. Using the summary of this 
prediction crash number and dispersion parameter (obtained from Table 3) results in the 
weights (W) for this site for the multi- and single-vehicle crashes, which are 0.07 and 
0.65, respectively: 

 1

1
ˆ1 ˆ

W
 

 single

1 1 0.07,
1.32 1.32

0.21) 0.86 0.63 0.8

1 (5.43 4.65) 1 10.08
1 1 0.65

1 (0.42 61

multiW

W
 

6. Because traffic volume and other explanatory variables may change between the before 
and after periods, the researchers used one factor to account for this difference. The crash 
counts of the example site in 2007 and 2008 can be estimated by repeating steps 3 and 4. 
The estimated multi- and single-vehicle crash counts of the site in the after period are 
0.84 and 0.67, respectively. Factors are estimated by: 

 ,

i,single

ˆ ˆ

(12.76 / 3) / (10.08 / 2) 0.84
(0.63 / 3) (0.63 / 2) 0.67

after before

i multi

r

r
r

 

Also, if the time periods (Y) of the before and after periods are different, one factor is 
needed to adjusted it. Here, the before and after period are both two years:  

, , 3 / 2 1.5i i after i beforet Y Y  
7. Using the EB method, the expected total number of crashes that would occur during the 

after period had the on-premise digital sign not been installed was 2.63:  

 

t

i,EB 1 ij1
j 1

i,multi,EB

i,single,EB

i,all,EB

ˆM W ( ) (1 W) ( )

M 0.07 10.08 (1 0.07) 0 0.84 1.5 1.14

M 0.65 0.63 (1 0.65) 3 0.67 1.5 1.49

M 1.14 1.49 2.63

i iN r t

 

8. The variance of the EB estimate at the example site is calculated by: 

 

1,EB 1,

1,multi,EB

1,single,EB

1,all,EB

Var(M (1 W) M
Var(M (1 0.07) 1.14 0.84 1.5 1.31
Var(M (1 0.65) 1.49 0.67 1.5 0.54

Var(M 1.31 0.54 1.8

)

5

)

)

)

EB i ir t

 

9. The safety index of the example site is: 
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ˆ 9ˆ 3.43
ˆ 2.63
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10. The 95 percent confidence interval of the example site is given as. 

0.25 1,
ˆ 3.43 1.96 1.85 0.76,6.10EBZ Var M  

 
The same method was applied to other locations using the appropriate SPFs. The next chapter 
provides the final results of the completed safety analysis.  
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CHAPTER 5: 

RESULTS 

 
 
The previous chapter explained why the research team chose to use the EB analysis procedure 
and provided an example of how the EB analysis was conducted. The first section of this chapter 
provides the results of the before-after study for each state and all the states combined. The 
second section provides more details about how digital on-premise signs impact traffic safety for 
multi-vehicle and single-vehicle crashes. The third section provides a description of an analysis 
of variance of the means of the safety index ( ) among the different sign characteristics such as 
sign color, sign size, and type of business.  
 
INDIVIDUAL AND COMBINED RESULTS 

 
As described in Chapter 3, the research team acquired the sign dataset from sign manufacturers. 
However, many signs were excluded from the analysis because of missing information in the 
dataset provided by the sign manufacturers or limitations in the HSIS crash dataset. The 
researchers retained only sign sites satisfying the following conditions:  
 

1. the sign was located in Washington, North Carolina, Ohio, or California; 
2. the sign was installed in 2006 or 2007 in order to have adequate time in both the before 

and after analysis periods to compare crash histories; and  
3. the sign was located on a major road because the HSIS crash dataset usually does not 

include crashes that are located on minor roads or private driveways. 
 
Table 4 shows the progression in sample sizes based on sites meeting the conditions identified 
above. For example, the original dataset for Washington included 413 site addresses that might 
have an on premise digital sign. In order to make sure there was an adequate before after crash 
data period for further analysis, the researchers had to filter these site addresses. The first filter 
excluded sites where the sign was not installed in 2006 or 2007, which was needed so that there 
was adequate time before and after the sign was installed to perform the safety analysis. About 
40 percent of the Washington sites (159 sites) met this criterion. Then, the research team used the 
Street View function in Google Maps to double-check whether a digital sign was present at the 
given addresses and whether the sign was on a major road since the HSIS crash dataset only 
included crashes on major roads. Only 33 sites fit this criterion. The result was that in 
Washington, the research team was able to use about 33 of the 400 original sites, giving an 
8.0 percent yield on the raw data.  
 
Chapter 3 mentions that the main advantage of this study is the large sample size of data and 
advanced statistical methods that provide more accurate results than in similar studies. Figure 4 
shows the sample size of this study in relation to other published papers and reports. This study 
has 135 sites from four states, a number much higher than the sample size of other similar 
studies. Hence, the results of this study are more robust and accurate. 
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Table 4. Sign site sample size yield 

Number of Sites  California 
North  

Carolina 
Ohio Washington 

All  

States 

Included in original list from sign manufacturers 86 249 372 413 1,120 

Sign installation time between 2006–2007 27 94 178 159 458 

Digital signs & located on major roads 6 40 73 34 153 

With HSIS crash data (all crashes) 6 33 63 33 135 

Data yield rate 7.0% 13.3% 16.9% 8.0% 12.1% 

With HSIS crash data (multiple-vehicle crashes) 6 31 61 33 131 

With HSIS crash data (single-vehicle crashes) 6 32 63 33 134 

 
 

 
Figure 4. A comparison of sample sizes from similar studies 

 
Table 5 presents the before-after results from the EB and the naïve statistical analysis methods. 
The naïve method results are provided only for comparison purposes as the naïve analysis 
method does not provide as meaningful results as the EB method. The results are also presented 
graphically in Figure 5. A safety effectiveness index ( ) of 1.0 indicates that there was no change 
in crashes between the before and after conditions. An index greater than 1.00 indicates that 
there was an increase in crash frequency in the after condition, while a value less than 1.00 
indicates a decrease in crash frequency. The upper and lower bounds indicate the limits of 
statistical significance. If the value for  is between the upper and lower bounds, then the change 
in crashes is not statistically significant at a 95 percent confidence level. A larger sample size 
usually leads to a smaller difference between the upper and lower bounds, but this may not 
always be the case since it is also governed by the variability observed in the data.  
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Table 5. Results of statistical analysis of before-after crash condition 

State 
EB Method Naïve Method 

Lower Bound  Upper Bound Lower Bound  Upper Bound 

California 0.00 1.25 2.53 0.28 0.85 1.41 

North Carolina 0.87 1.14 1.41 0.88 1.13 1.39 

Ohio 0.89 0.97 1.05 0.95 1.05 1.15 

Washington 0.88 1.01 1.15 0.79 0.90 1.01 

All states* 0.93 1.00 1.07 0.93 1.00 1.07 
Notes: *“All states” represents the combined data of the four states. 
  Naïve method values provided for comparison purposes only. 

 

 
Figure 5. The safety effectiveness index and the 95 percent 

confidence interval for each state (all crash types) 

 
The overall results show that there is no statistically significant increase in crash frequency after 
installing the on premise digital sign because the safety effectiveness index ( ) for the entire 
dataset (all states) is 1.00, and the 95 percent confidence interval is 0.93–1.07 (which includes 
the index value of 1.00). The results for individual states are similar: no statistically significant 
safety impacts were observed after the installation of digital signs. In addition, one can see the 
width of the 95 percent confidence interval is largest for the California data. This is due to the 
variability of the California data and the small size of the sample set (only 6 sites). Comparing 
the width of the confidence intervals, from the widest to narrowest, the order is California > 
North Carolina > Washington > Ohio > All States.  
 

131



 28  

RESULTS FOR CRASHES RELATED TO MULTIPLE AND SINGLE VEHICLES 

 
The next analysis effort evaluated the possible safety impacts of on-premise digital signs on 
different types of crashes. There are several common methods to group crashes into different 
categories, such as the number of related vehicles, the injury levels, the collision types, and so 
on. Such groupings may provide some insight into the safety impacts of specific crash types, but 
the estimated impacts might not be precise because of a smaller sample size.  
 
The additional analysis separated crashes into two subgroups: single- and multi-vehicle crashes. 
All calculations and notations were the same as used previously. By using the EB method to 
analyze crash data related to multiple vehicles, the researchers determined that the safety 
effectiveness index is equal to 1.00 for all states, and the 95 percent confidence interval varies 
between 0.96 and 1.21. Because the confidence interval of the safety effectiveness includes 1.00, 
there is no statistically significant change in crash frequency after installing the on-premise 
digital sign. Figure 6 graphically illustrates the results for multi-vehicle crashes. The 95 percent 
confidence intervals are slightly larger in this figure than in Figure 5. 
 

 
Figure 6. The safety effectiveness index and the 95 percent 

confidence interval for each state (multi-vehicle crashes) 

 
The results for single-vehicle crashes are presented in Figure 7. The overall results are the 
similar: there are no statistically significant safety impacts from digital signs, except for 
California. The California results for single-vehicle crashes indicate a statistically significant 
decrease in crash frequency in the after period. Although the before-after results of California 
show a decrease in the after period, it does not affect the overall result because the low sample 
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size (6 sites) makes it more difficult to establish statistical significance in the analysis results. It 
is also worth noting that the North Carolina data has the largest confidence interval, due to the 
variability in the North Carolina single-vehicle crash data. 
 

 
Figure 7. The safety effectiveness index and the 95 percent 

confidence interval for each state (single-vehicle crashes) 

 
RESULTS FOR CRASHES RELATED TO DIFFERENT TYPES OF SIGNS  

 
The research team also conducted an analysis to investigate the impacts of specific on-premise 
digital sign characteristics on the safety impacts of those signs. Specific sign characteristics that 
the research team evaluated included color (single or multi-color), size (small, medium, or large), 
and type of business. The research team used the analysis of variance (ANOVA) analysis method 
to evaluate whether the means of the safety index ( ) among the different characteristics of signs 
are equal.  
 
An ANOVA is one of the most common statistical methods used to compare two or more means 
in the analysis of experimental data. In short, ANOVA provides a statistical test of whether or 
not the means of multiple groups are all equal, while a t-test is suitable only for the two-group 
case because doing multiple two-sample t-tests would increase the risk of a Type I error (for 
datasets containing more than 30 observations). In addition, when there are only two means to 
compare, the t-test and the ANOVA are equivalent. As a result, the research team chose the one-
way ANOVA as the study tool to simplify the methodology, although some digital sign 
characteristics, such as sign color, have only two subgroups (i.e., single color and multi-color). 
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The theory of an ANOVA test is to separate the total variation in the data into a portion due to 
random error (sum of squares for error [SSE]) and portions due to the treatment (total sum of 
squares [SST]). Table 6 shows the typical form of a one-way ANOVA table. If the calculated F 
value (= treatment mean square [MST] / error mean square [MSE]) is significantly larger than F 
(k-1, N-k), the null hypothesis is rejected. F (k-1, N-k) is the critical value when the means of 
each group are equal. Most statistic software will also provide the corresponding p-value for 
researchers making their decisions in different confidence intervals. 
 

Table 6. The typical form of a one-way ANOVA table 

Source SS DF MS F P(>F) 

Treatments SST k-1 SST / (k-1) MST/MSE  

Error SSE N-k SSE / (N-k)   

Total (corrected) SS N-1    
Notes: SS = sum of squares, DF = degrees of freedom, MS = mean of sum 

of squares, F = F-distribution (because the test statistic is the ratio 
of two scaled sums of squares, each of which follows a scaled chi-
squared distribution), P(>F) = the p-value when the F value (= 
MST/MSE) is larger than F (k-1, N-k), k = number of treatments, 
and N = total number of cases. 

 
There are three data assumptions for applying the ANOVA method: 

1. Independence: The study data are independently, identically, and normally distributed. 
2. Normality: The distributions of the data or the residuals are normal. This assumption is 

true when the sample size is larger than 30. 
3. Homogeneity of variability: Equality of variances — the variance of data between groups 

— should be the same.  
 
If the above conditions do not exist, the ANOVA results may not be reliable. However, if the 
sample size of each group is similar, one can usually ignore independence and homogeneity 
problems. Or statisticians may transform data (such as into the logarithmic form) to satisfy these 
assumptions of the ANOVA. 
 
Based on the existing sign dataset, the research team focused on three digital sign characteristics: 
color (single color or multi-color), sign dimension (small, medium, or large), and business type 
(restaurants, pharmacies and retail stores, hotels, gas stations, auto shops, or others). The 
definitions of sign dimension level are based on the balance principle (making the sample size of 
each group equal). Figure 8 shows the distribution of signs as a function of different dimensions, 
and the research team defined signs with an area less than 10 ft2 as small signs. The medium sign 
size had an area of at least 10 ft2 but no more than 15 ft2, and the large sign size had an area 
greater than 15 ft2. The sign size represents the area of the electronic display, not the overall size 
of the complete sign. It was estimated from the Street View image in Google Maps and may not 
be an accurate assessment of the sign dimensions.  
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Figure 8. The histogram of digital signs for each sign dimension  

 
Using the ANOVA method to analyze crash data related to specific design characteristics of the 
sign led to the conclusion that there is no statistically significant difference among the population 
means of the safety effectiveness index. The following descriptions provide more detail for each 
of the digital sign characteristics: 
 

Color: According to images obtained from the Street View feature of Google Maps, 89 
signs are single-color signs, and 37 signs are multi-colored signs. Table 7 shows the 
ANOVA results. The test statistic (F value) is 2.07, and its p-value is 0.1527. Because the 
probability is larger than the critical value (0.05 for 95 percent confidence interval), the 
null hypothesis of equal population means cannot be rejected. In other words, the 
ANOVA table shows no significant difference between the mean of safety index 
( EB = crash mean in the before period/crash mean in the after period) among signs 
having a single color or multiple colors.  
` 

Table 7. Analysis of variance table (color) 

 Df Sum Sq Mean Sq F value Pr(>F) 

Group 1 4.464 4.4640 2.0704 0.1527 

Residuals  124 267.352 2.1561 

 
Sign dimensions: In the final sign dataset, 36 signs have a sign area less than 10 ft2, 56 
signs have a sign area 10–15 ft2, and 34 signs have a sign area greater than 15 ft2. In 
Table 8, the F value is 0.7767, and its p-value is 0.4622. Because the probability is larger 
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than the critical value (0.05 for 95 percent confidence interval), the null hypothesis of 
equal population means cannot be rejected. Accordingly, researchers conclude that there 
is no (statistically) significant difference among the population means. 
 

Table 8. Analysis of variance table (sign dimension) 

 Df Sum Sq Mean Sq F value Pr(>F) 

Group 2 3.39 1.6950 0.7767 0.4622 

Residuals  123 268.43 2.1823 

 
Business type: In the final sign dataset, 7 signs are for restaurants, 18 for pharmacies and 
retail stores, 3 for hotels, 3 for gas stations, 7 for auto shops, and 84 for other business 
types. Based on Table 9, the F value is 0.5401, and its p-value is 0.7455. As with the 
above types, the null hypothesis of equal population means cannot be rejected because 
the p-value is much larger than the critical value (0.05). The sample size of some 
business type groups is less than 30, so the research team combined all categories of 
business types with less than 20 samples into one large group, the “other” category. The 
resulting ANOVA analysis (Table 10) provides similar results: there is no significant 
difference among the population means.  
 

Table 9. Analysis of variance table (six business types) 

 Df Sum Sq Mean Sq F value Pr(>F) 

Group 5 5.983 1.1966 0.5401 0.7455 

Residuals  120 265.833 2.2153 

 
Table 10. Analysis of variance table (two business types) 

 Df Sum Sq Mean Sq F value Pr(>F) 

Group  1 0.728 0.7289 0.333 0.5649 

Residuals  123 271.088 2.18619 

 
IMPACT OF SIGN HOLD TIME 

 
As an additional effort for this research effort, the research team worked with members of the 
SFI advisory panel to identify the potential impact of hold time on the relationship between on-
premise digital signs and traffic safety. One of the advantages of digital signs is the ability to 
change the displayed message. The minimum length of time that a message must be displayed is 
often an element of local sign codes because some believe that frequent changing of sign 
messages can increase driver distraction and lead to increased crashes. Because the researchers 
were working with a large number of individual sites and crash records for the after period that 
spanned two years, it was not possible within the available resources of this project to determine 
what message(s) were displayed at the time of a crash or the hold time used at a particular site at 
the time of a crash.  
 
As a surrogate for including hold times as part of the individual site characteristics, the research 
team acquired information for the hold time regulations in the jurisdictions where the signs were 
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located. The 135 sign sites were located in 108 jurisdictions. A member of the SFI advisory 
panel contacted these jurisdictions and was able to identify hold time regulations for 66 of them. 
The hold time regulations of these 66 jurisdictions are summarized in Table 11. Input from the 
advisory panel indicated that when a jurisdiction has no statutory language regarding digital sign 
hold times, it most often means that sign users are able to program their sign to change messages 
as often as they see fit. In some cases, it could mean that the state standard for digital signs 
applies, which ranges from 6 to 8 seconds in the four states included in the analysis. 
 

Table 11. Summary of sign hold times 

Minimum Hold Time Number of Jurisdictions 

2–6 seconds 14 

7–10 seconds 12 

20 seconds 3 

1–60 minutes 2 

24 hours 2 

Variance required* 4 

No specific restriction 29 

Total 66 
* Hold times were established by variance on a case-by-case basis. 
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CHAPTER 6: 

SUMMARY AND CONCLUSIONS 

 
 
While there have been significant amounts of research devoted to the safety impacts of geometric 
design features and other aspects of the publicly owned transportation infrastructure, the same 
cannot be said about research on the safety impacts of privately owned signs that are directed to 
users of public roads. This research effort focused on addressing the safety impacts of on-
premise digital signs. Previous research by others has documented the safety effects of on- and 
off-premise digital signs and their potential influence on crash risk to some extent. However, the 
results of recent crash studies are not consistent, and most studies have some important 
weaknesses, such as neglecting biases related to the regression-to-the-mean effects, low 
statistical power, and analysis results based on erroneous assumptions. In addition, Molino et al. 
(2009) report that the results from these studies are not comparable because of their different 
study methods, statistical powers, and cares of execution, which affected the quality of the 
research.  
 
The research effort described in this report examined the safety impacts of on-premise digital 
signs using a large sample size of data and advanced statistical methods that provide more 
accurate results than previous studies. With the help of sign data provided by sign-manufacturing 
companies and crash data obtained from the Federal Highway Administration Highway Safety 
Information System, the research team obtained extensive datasets for signs and crashes in four 
states. The research team began the safety analysis with 1,120 potential study sites, but only 135 
sites were usable due to limitations related to the individual signs or the related crash data. 
Although the yield of usable data was only 11.3 percent, the final sample size of 135 sites was 
much higher than the sample size of other published papers and reports related to on- and off-
premise signs, indicating the results of this research are more robust and accurate. 
 
The research team used the empirical Bayes (EB) statistical analysis method, which is the 
method recommended in the Highway Safety Manual, to conduct the safety analysis described in 
this report. The Highway Safety Manual is a recently published document that is recognized 
within the transportation profession as the authoritative document for analyzing the safety 
impacts of various transportation improvements or treatments. The EB analysis procedure uses a 
before-after approach, with the before and after values modified to address local safety 
characteristics, regression to the mean, and other factors. The EB method reports the safety 
impacts through the use of a safety index indicator (represented by ). A value greater than 1 
indicates an increase in crashes, and a value less than 1 indicates a decrease in crashes from the 
before to the after period. However, for the results to be statistically significant, the  value must 
be outside the limits of the 95 percentile confidence interval.  
 
For the entire sample size of 135 sites, the results from the EB method show that there is no 
statistically significant change in crash frequency associated with installing on premise digital 
signs because the safety effectiveness index ( ) is determined to be 1.00, and the 95 percent 
confidence interval is equal to 0.93 to 1.07 (which includes 1.00, indicating no statistically 
significant change). The research team also conducted the analysis for each of the four individual 
states and obtained the same results: there are no statistically significant safety impacts from 
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installing on-premise digital signs. In addition, the researchers analyzed the safety impacts 
related to both single- and multi-vehicle crashes. The results for these analyses were also the 
same: there is no statistically significant increase in crashes associated with the installation of on-
premise digital signs. Chapter 5 includes plots that illustrate the safety index values and 
confidence intervals for all of these results. As a final analysis, the research team performed an 
ANOVA to evaluate whether the means of the safety index ( ) varied as a function of sign 
factors (color, size, and type of business). The color analysis evaluated whether there was a 
difference in the means of the safety index for single- and multi-colored signs, and the results did 
not find a difference. The size analysis divided the signs in the study into three categories 
(<10 ft2, 10–15 ft2, and >15 ft2), and the results did not find a difference. Signs were also 
categorized by the type of business (restaurants, pharmacies and retail stores, hotels, gas stations, 
auto shops, and others). Once again, there were no differences in the means. Overall, the 
ANOVA analysis did not identify any factor that led to an increase or decrease in traffic safety 
for the subcategories evaluated in the ANOVA. 
 
Based on the analysis performed for this research effort, the authors are able to conclude that 
there is no statistically significant evidence that the installation of on-premise signs at the 
locations evaluated in this research led to an increase in crashes.  
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APPENDIX A: 

STEP-BY-STEP INSTRUCTIONS FOR STUDENTS TO RECORD SIGN DATA 

 
 

1. Open one SFI sign dataset (e.g., “Washington_2006-2007.xls”). This dataset includes 
about 150 signs located in the state of Washington during 2006–2007.  

2. Input the address information (such as Primary Street Address, City, ZIP Code, County 
Name, and State) of each sign in Google Maps and use the Street View function to 
identify the target signs. Please see this link, 
http://maps.google.com/help/maps/starthere/index.html#streetview&utm_campaign=en&
utm_medium=et&utm_source=en-et-na-us-gns-svn&utm_term=gallery, for a demo about 
how to use the Street View. If you did not find any on-premise digital signs near this site, 
please make a note in Table 12. Check the characteristics of each sign (including colors, 
dimensions, and business types) and fill out Table 12. Then, use the “Print Screen” button 
to copy each sign’s picture, and paste it in this document (such as Figure 9). The different 
business types are classified as (1) Restaurant, (2) Pharmacy and Retail Store, (3) Hotel, 
(4) Gas Station, (5) Auto Shop, and (6) Other. 

 
Table 12. Example work table of site data collection procedure 

Sign 
ID Address 

Installation 
Date 

Google Maps Google Earth 

Note Picture 
Color 

(Single/
Multi.)

Dimension
(Estimated)

Business 
Type 

County
ID 

Route 
# Distance Mile- 

post 

79016 19330 N US 
HIGHWAY 
101 Shelton 
98584 
Mason 
County, WA 

2006/9/15 Fig 2 S 3 ft × 6 ft 6 Mason 
(23) 

101 19.3 335.72  

 
3. Then, use Google Earth to determine the county and route number, and to measure the 

distance between the closet county boundaries and sign location along the route (recorded 
in the distance column). The corresponding ID for county and route number is based on 
the HSIS data manual (file name: guidebook_WA[1].pdf). Then, estimate the milepost 
value of the sign by the distance and the milepost of the route in the boundaries (based on 
the HSIS road file, such as wa04road.xls). Take Figure 10; for example, the end mile 
point of Highway 101 in the county boundary is 355.18, and the distance between the 
sign and the county boundary is 19.3; so, the milepost of our sign is 335.72. Generally, 
the milepost value increases from south to north and from west to east. However, the best 
way to check it is to compare the value of the milepost of adjusted counties. For example, 
the milepost of US 101 in Mason County is 313.96~355.18, and the milepost of US 101 
in Thurston County (located south of Mason) is 355.18~365.56. So, it is known that the 
mileposts increase from north to south in Mason County. The above variables will be 
used in the R software to select target crashes from HSIS crash datasets. 

4. Write down any questions or comments in the note column. Feel free to ask us if you 
have any questions.  
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Figure 9. Example screenshot of Google Maps 

 

 
Figure 10. Example screenshot of Google Earth 
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APPENDIX B: 

STATISTICAL SYMBOLS 

 
 
The following statistical symbols are used throughout this report.  
 

 = the safety effectiveness,  (can be theoretically higher, but not in this study). 
n = the sample size. 

 = the dispersion parameter (of the negative binomial model). 
t = the time period. 

ĈS  = the estimate of safety effectiveness by using the CS method. 
ˆ

naive  = the estimate of safety effectiveness by using the naïve method. 

ĈG  = the estimate of safety effectiveness by using the control group method. 

ÊB  = the estimate of safety effectiveness by using the EB method. 
ˆ  = the estimated number of crashes for the treatment group in the after period. 
ˆ  = the estimated number of crashes for the treatment group in the before period. 
ˆ  = the estimated number of crashes for the control group in the after period. 
ˆ  = the estimated number of crashes for the control group in the before period. 

1 1,T C
ij ijN N  = the observed responses for site i (T = treatment group and C = control group) and 

year j (in the before period). 
2 2,T C

ij ijN N  = the observed responses for site i (T = treatment group and C = control group) and 
year j (in the after period). 

1ijM  = the expected responses for site i for the EB method,
t

ij1 1 ij1
j 1

ˆM W ( ) (1 W) ( )N
. 

W  = the weight for sites for the EB method, 
1

1
ˆ1 ˆ

W . 

1
ˆ  = the estimate for the average crash rate of all sites in the before period. 
ˆ  = the estimate of the dispersion parameter (from the negative binomial model). 
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University of Cincinnati
The Economic Value of On-Premise Signage

 
Businesses of all sizes and types use on-premise signs to communicate with their 
customers. It has been suggested that on-premise signs and the regulations that 
limit them can significantly impact the performance of some types of businesses, yet 
there has been limited recent research to inform decisions about sign investment or 
regulation.  
 
To provide more current insight, researchers at the University of Cincinnati 
conducted a national survey of businesses and a series of case studies. The purpose 
was to assess how changes in on-premise signage affect business performance.  This 
report provides details about that research’s approach and results.  Business owners 
responding to the national survey reported that additional and improved signs are 
associated with increases in their revenues and profits.  The case studies suggest that 
signage visibility and conspicuousness are especially important, and that signage 
plays an important role in a business’ overall branding and marketing strategy.
This research indicates that appropriately designed and located on-premise signage 
can be an important factor for retail business success.  The implication of these 
results is that on-premise signage indirectly influences the vitality of a community 
and the quality of life of consumers by providing information about the availability 
of goods and services. 

Examination of one field of economic theory – search theory – and application 
of this concept to the subject of signage presents a new explanation for why on-
premise signs have positive economic impacts, not only for businesses, but also for 
consumers and communities: namely, signs make it easier for shoppers to obtain the 
information they need to make a purchase.

A national survey asked businesses about sign changes and the impact of those 
changes on business performance.  In addition, detailed questions inquired 
about the nature of the business and the use of signs.  The survey produced some 
significant findings regarding both economic impacts and sign preferences.

  transactions and profits.  Roughly 60 percent of businesses reported   
 increases averaging about 10 percent.

Executive Summary
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 quarter of respondents reported hiring more people.

 pole signs, most large companies have both.  In general, larger companies  
 tend to have more types of signs.

 respondents.  Legibility is the most important characteristic of signs across  
 all sizes of companies.

 for companies with more establishments, for whom branding is presumably  
 more important, compared with single establishment companies.

Among the case studies, positive business performance was generally associated 
with greater use of on-premise signage and better quality signs, as the following 
results indicate.

 electronic sign to display pricing was associated with increased average 
 occupancy rates.  The impact appeared to be especially strong for properties  
 with lower occupancy rates.

 strongly associated with high visibility, monument signs were moderately 
 associated with high visibility, and wall signs contributed to identity but  
 not visibility.  In addition, pylon signs were associated with significantly  
 more teller transactions.

 for signage to reaffirm the value offered by a niche retailer. Sign design must 
 be sensitive to community and customer expectations, and able to reinforce 
 the brand of a small business. The signage should communicate 
 a “promise” of value for a product and/or service that is not commonly found 
 elsewhere.

 a video sign board was associated with increases in both service department 
 revenue and customer traffic.  An added benefit was the “goodwill” and  
 reputational gain associated with using the video board for community- 
 related public service messages.

Given the economic importance of signs, regulations should balance community 
design objectives with full knowledge of how sign design and location impact 
businesses success.  Business success is important because of its impact on a 
community’s tax base, and it ultimately leads to the availability of greater fiscal 
resources to provide needed community services.
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Communication is perhaps the single most important activity for the success 
of human societies (Richmond & McCroskey, 2009).  Signs are among the most 
important elements of visual communication.  The visual communication provided 
by signs on our streets and highways is essential for an effective transportation 
system to aid in getting us where we want to go. Similarly, the visual communication 
provided by on-premise business signage is essential for the efficient function of 
our system of commerce and the success of many businesses.  Effective signage can 
drive job creation, generate tax revenues, and provide quality access to goods and 
services.

Communities depend on clear, legible and conspicuous signs for direction, safety 
and information.  Businesses have a long established history of using signs to 
announce their products and services. On-premise business signs are especially 
important within the context of our highly mobile society where we frequently 
venture to unfamiliar areas. On-premise signage allows a business to cost-effectively 
communicate with potential customers who are moving through its trade area.  
The wayfinding, identification and marketing information provided by on-premise 
signage is essential for assisting existing and potential customers in finding the 
goods and services they seek. This connection between customers and businesses 
is crucial for business success, and the local governments that depend on the 
employment and tax revenues which businesses generate.

On-premise signs are a potentially powerful medium for commercial 
communication. Frequently, on-premise signage is a key element, which is often 
used with other media, to develop and maintain a business brand. The more 
consistently that brand is communicated, the greater the likelihood that existing 
and potential customers will associate it with specific expectations for price, product 
brand, or service quality at specific locations.

On-premise signs that are designed well and properly located are especially 

purchased on the basis of careful consideration and forethought, many others are 
impulse purchases. Indeed, impulse sales generate an important part of revenue 
for a wide variety of retail businesses.  One study (Conroy 2004) found 68 percent of 
purchases during major shopping trips were unplanned, and 54 percent on smaller 
shopping trips.  In these cases, on-premise signage is critical. 

University of Cincinnati
The Economic Value of On-Premise Signage

I. Introduction
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This study provides current analysis of how on-premise signage is linked to 
business success.  A California study from the 1990s indicated that changes to 
the number and location of on-premise signage can have a direct impact on 

statistical analysis of signage, business performance and location-specific data 
for two business chains – found that an increase in the number of on-premise 
signs at a particular site had a significant and positive impact on sales, number of 
customer transactions, and the amount of the average transaction. Case studies 
also have been used extensively in the small business and signage trade literature 
to document the impact of signage on the economic performance of businesses. 

2004) details a number of case studies.  One case, based on the experience of a 
car wash, documents the association of improved sign legibility and visibility with 
higher sales, as well as suggesting that the introduction of message boards can lead 
to increased sales.  Another case, based on the experience of a small restaurant, 
documents the association of improved sign visibility and conspicuousness with 

economic value of on-premise signage, they do provide insight to specific causal 
mechanisms that may be useful for interpreting the statistical analyses of the survey 
data.  

For decades, alancing the signage needs of individual businesses with the broader 
concerns of communities has been a concern of local officials, the sign industry, and 
planning and design professionals.  Funding for essential local government services 
such as police, fire, roads, and education often depend on the success of local 
businesses.  This linkage between on-premise signage, business success, and local 
government revenues (and the public services they fund) highlights the need for 
sign regulation process to be informed by research such as is being conducted here.  
Signs regulations can and should promote designs that promote business success 
while meeting appropriate local standards.  

The impact of on-premise signage is dependent on visual elements that may 
interact with and complement a business’ marketing and branding strategies. Visual 
characteristics and perceptual concepts related to signs, symbols, semiotics, and the 
built environment have been addressed in Berger’s Seeing is Believing
two groundbreaking treatises by Tufte (Envisioning Information (1990) and Visual 
Explanations
roles together with a visual identity program becomes important for understanding 
the contribution of on-premise signage within a comprehensive marketing strategy.  

The research presented in this report provides an analysis of the economic effects 
of signage within a context of varied scales and types of business.  The objective 
of the study is to provide an updated assessment of the impact of signage on 
businesses and communities.  Several earlier publications have identified key issues 
and economic factors associated with on-premise signage, with “The Economic 

providing reference and guidance for much of the past two decades.  Except for the 
recent work of Taylor (2010; Taylor, Sarkees & Bang, 2012), the value of signage has 
lacked recent rigorous analysis.
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This study uses survey data and case studies to bring the economic impact of on-
premise signage into a clearer focus within prescribed theoretical frameworks and a 

analyzed the Las Vegas strip, its sign/buildings relationships, and their impact within 
our urban / suburban environment.  Their study systematically assessed the visual 
impact of signs within a concentrated market area with ever-changing views from 
the automobile. Venturi was the first to connect on-premise signage to commercial 
symbols that contained economic value in their meanings beyond the direct 
communication objective and architectural product. Berger, Tufte, and others have 
provided additional understanding to advance the symbolic meanings contained in 
signage and signs. It is within such a broader framework that this research utilizes 
case studies in combination with economic data to bring the value of on-premise 
signage into a clear focus.  Case studies are used for illustrating the diverse sign 
typologies and as an analytical interface with communities, brand identity, and the 
“marketing functions” of signs (Taylor, 2010).  
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The success of local retail businesses is important for creating jobs, generating tax 
revenues, and providing access to goods and services in communities both large 
and small (Blakely & Leigh, 2010).  For most businesses, but especially those that 
sell retail goods and services, on-premise signs can be an important mechanism for 
attracting new customers and providing wayfinding for returning customers.  This 
is especially true for businesses such as fast food restaurants, convenience stores, 
and gas stations for which impulse sales represent a substantial proportion of their 
total revenue (Conroy, 2004).  Consequently, for a variety of economic and quality-
of-life reasons, it is critical for the signage industry, businesses, and government 
agencies to maintain a current and nuanced understanding of how on-premise signs 
contribute to business performance.  

B. Research Challenge

The primary research challenge has been to gather sufficient signage and business 
performance data to be able to reach conclusions about the effectiveness of on-
premise signage. The need to collect both signage and performance data from a 
wide range of businesses, and draw from businesses’ own experiences became clear 
from understanding the strengths and limitations of previous studies.  A two-stage 
online survey model was designed and implemented with an initial survey, coupled 
with an opportunity for approaching self-identifying businesses to participate in 
follow-up, in-depth case studies. 

Despite the relatively large number of survey respondents that we contacted, few 
businesses were willing to share detailed information about their signage and 
business performance.   Assurances were given that proprietary information would 
be kept confidential and, where requested, names of businesses would not be used 
in any study disclosures.  Ultimately, after persistent pursuit of leads from a variety 
of sources, three national/regional businesses agreed to share the necessary signage 
and performance data.

A. The Problem

II. Context
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 Research assessing the impact of signage on business performance must begin 
with an understanding of the fundamental purpose of on-premise signage: 
communicating with potential customers about where the business is located 
and the nature of its product or service.  As such, signs may serve to establish or 
fortify a consistent business brand or image (Conroy, 2004).  For some businesses, 
multi-media branding strategies may involve static on- and off-premise (billboard) 
signs, as well as television, radio, newspapers and flyers.  Few small businesses can 
afford or justify such strategies, and rely on their on-premise signs for much of their 
marketing, particularly if communicating with potential customers is simply about 

sign choices available to businesses for communicating with potential customers.  
Electronic messaging and video displays on signs are becoming increasingly 
common, especially for businesses whose brand or image requires that they are 
perceived as cutting-edge in the quality of their products or services (Post & Pfaff, 

On-premise signage is one of the most basic and yet complex forms of visual 
communication. Signage serves as a multi-purpose media that can identify an 
organization, business or place while at the same time marketing an idea, service, 
or product. There are a number of factors that should be considered in choosing a 
design and location for an on-premise sign because of the different communication 
purposes and audiences. For example, businesses seeking to capture impulse sales 
along a major highway will need different types of signage to be successful than 
those located in a pedestrian-oriented business district (Conroy, 2004). 

Previous research has established the importance of well-designed and 
appropriately-placed signage for generating business revenue and associated 

bibliography by Christadoulou (2009) is the most comprehensive assessment of the 

presentation of Christadoulou’s work, organized the literature into six areas: Business 
& Marketing, Graphic Design & Architecture, Engineering & Technology, Planning & 
Urban Design, Law and Psychology.  Among these he found extensive overlap that 
made it difficult for researchers to organize the literature in a meaningful way. 

Local governments recognize that sales, property, and income tax revenue are 
closely linked to the success of their businesses.  In part to fortify arguments that 
signs are important for business success, seminal research was conducted to assess 
the impact of on-premise signage on the performance of a Southern California 

The research used cross-sectional and time-series regression analyses to predict 
the impact of sign changes on site performance.  For the fast food chain, a cross-
sectional analysis estimated the effect of sign characteristics and control variables on 
sales revenue, number of transactions, and average amount per transaction. Among 
the variables included in the models, various signage improvements were the best 
predictors for all three outcome variables.  For the specialty import retailer, multiple 
regression and time-series analysis estimated that sign specific changes or addition 
were associated with significant increases in sales revenues.

C. Previous Research 
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chains, it has been argued that on-premise signage is likely to be even more 
important for small non-chain businesses (Conroy, 2004).  Many small businesses do 
not have the relatively large marketing budgets and shared electronic media buys 
of national franchises.  These small businesses are more likely to be dependent on 
their signage for most of their communication with potential customers.

Because the seminal investigation of the economic impact of signage used data 
from two chains, additional research is needed to determine if similar results extend 
to a broader range of retail businesses.  Subsequent studies have contributed 
important and useful research in this area, yet none have estimated the economic 
value of on-premise signs across diverse business and local government contexts 
(Conroy, 2004).  Consequently, important decisions about signage by businesses 
and local governments are frequently based on limited or no research because 
the results of existing studies are not adequately disseminated or are simply 
inapplicable.  Indeed, local governments may impose stringent signage regulations 
based on vague aesthetic concerns, making it difficult for businesses to be creative 
and effective with their signage as a means of communicating with potential 
customers and without appreciating the potential economic and fiscal impacts of 

their community, effective signage becomes especially important.  In such cases, 
signage location, visibility, and design are particularly critical.  Equally critical is that 
local sign regulators recognize the need for creative approaches to signage for both 
business and community success (Blakely and Leigh, 2010).

The idea of communicating a coordinated visual message is important for business 
performance.  A consistent approach to visual communication supports the 
branding of place by giving it a consistent identity. Businesses are working to sell 
their image, and local communities are doing the same but on a much larger scale. 
The ability of a business to successfully market itself is critical for the local economy. 
Branding serves to establish a base of customers, whether for a business or a 

is visually appealing and noticed, it also seems to brand the business or organization 
that it represents. Eventually this image will be a familiar element for its viewers and 

local governments, effectively designed and located signage is an essential part of a 
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D. Research Approach

Given the limitations of the earlier work, there is a clear need for an updated, 
rigorous study of the economic value of on-premise signage to guide both business 
and public policy decision-making.  The purpose of this research is to address that 
need.

At the beginning of this project, the research team developed a conceptual 
framework for identifying possible relationships between on-premise signs and 
various economic impacts.  The left side of this figure illustrates the complexity of 
on-premise signage.  Research must consider more than just the size, number, and 
placement of signs; other signage and site characteristics can also play significant 
roles.  On the right side, the listing of possible economic impacts suggests that signs 
may generate economic benefits not only for businesses but also for customers and 
communities.

interrelationships, this study attempts to move beyond the basic considerations 
that have characterized most previous research.  Toward this end, a multi-faceted 
approach was selected, which includes applying elements of economic theory, 
developing and implementing a survey of sign users, and conducting case studies of 
a diverse set of businesses.
 
It is clear that on-premise signage is identified as a critical element for retail business 
and service industry providers for success, and it is also seen as indirectly influencing 
the vitality of the community.   Therefore, this analysis takes a broad approach to 
considering the economic value of on-premise signage.  This study is designed to 
appeal to a wide audience by attempting to use a common vocabulary to facilitate 
discussion of these findings among design professionals, regulatory professionals, 
and the sign industry.

Figure 1: Conceptual Framework for Economic Impacts of On-Premise Signs
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III. Economic Theory and On-Premise Signs

Consideration of how signs benefit customers is an often overlooked, but a highly 
important dimension of the impact of on-premise signs.  The recipients of the 2010 

– a field that recognizes that information is not perfectly available, and obtaining 
it often requires time and other resources.  Consequently, buyers often cannot 
purchase what or as much as they would like, nor can sellers meet these market 
demands efficiently.  This research has implications for the sign industry because the 
principal purpose of on-premise signs – to provide information to potential buyers – 
is an area where this theory can be applied effectively. 

The most fundamental sign message is typically about a) the existence of willing 
sellers and b) the types and prices of the items for sale, thus providing the most 
significant information that customers typically want.  To the extent that signs 
effectively communicate the information sought by prospective customers, they 
reduce costs for consumers; conversely, when signs fail to communicate this 
information, they fail to reduce search costs of the consumers, businesses and 
communities. For businesses, a sign is often the primary way for the consumer to 
learn that the business even exists (Taylor, 2010). Significant economic research in 
this field continues today.

Customers’ search costs include the value of the additional time spent searching for 
goods and services that match their wants. The consumer must make a decision—
informed by any available signage—about the shopping potential of the store 
versus the option of continuing to search for other potential opportunities.  For 
this section, we use this well-developed search theory to explain the process of a 
consumer evaluating prospective stores. This theory can help researchers better 
understand the effect of information on consumer behavior, such as the impact of a 
more visible sign on “downstream” businesses.  The theory can also help researchers 
better understand how quality signage can lead to less total driving, increasing 
safety and reducing travel costs.
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This figure provides an overview of the implications of applying search theory to the 
field of business signage.  Just as good signage has a series of three consequences 
that produce positive economic impacts, impaired signage has a comparable series 
of three adverse consequences that produce negative economic impacts.

A. Origins of Search Theory

Most students of economics are taught the basic model in which consumers enter a 
market, a price is determined, and then a subset of these consumers will complete 
transactions with producers if that price jointly suits them.  This outcome depends 
on a set of assumptions that lead us to a familiar conclusion: that a single price 
will be established, allowing potential buyers and sellers to choose whether they 
will take part in a transaction, and leading to determination of how much of the 
product will be sold. One of these simplifying assumptions – that information is 
freely available to everyone –does not reflect the realities of imperfect and costly 
information that business owners and consumers face on a daily basis.  In reality, 
perfect information rarely exists, which often leads to many different prices for the 
same product.  

Economists in the middle of the 20th Century sought to reconcile the theoretical 
prediction of the basic model with the variation in prices observed all around us. 
It became clear that adjustments to the basic model would be necessary to gain 
understanding of a world in which transactions for the same good were being 
completed at quite different prices, or in which inferior goods were bought and sold 
for the same price as superior ones.

Figure 2: Impacts and Economic Theory: What Search Theory Tells Us
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B. Relevance of Search Theory to On-Premise Signage 

Toward this goal, search theory, which examines how people make choices with 
limited information was pursued most famously by economists George Stigler and 
John McCall.  In order to properly study information, its costly1  nature had to be 

by Dale Mortenson and Christopher Pissarides.  In 2010 the Royal Bank of Sweden 

Economic Sciences2.   In recent years, mainstream circles are recognizing the work 
that had already been scrutinized and affirmed by numerous scholars and graduate 
students for a generation.

In the work of Mortenson and Pissarides, search theory considers the employment 
decision of a job-seeker comparing an offer in hand against the “shadow of the 
future.”  The certainty of the offer on the table must be balanced against the prospect 
of continuing his job search into the future to seek potentially an even greater wage.  
Continuing the search is risky, and takes time.  Because any other offer would begin 
at a later time, it would have to be at a more lucrative wage to match the value of 
the offer in hand; and there is always the possibility that future job offers might be at 
lower wages, not higher. 

A well-known finding from search theory is that more uncertainty about the future 
causes a delay in the searcher’s commitment.  In other words, an offer in the present 
may be less attractive compared to a better offer that might occur if the search 
should continue. The job-seeker balances that potential upside gain by preparing 
to decline offers that are seen as unfavorable in comparison to anticipated future 
options. 

Thus, in search theory, the searcher – whether a job seeker or a shopper – compares 
the value of the known alternative against the potential costs and benefits of 
continuing to search.  It is clear that better information about these options makes 
it easier for searchers to form expectations about the unknown alternatives and 
whether or not to continue searching, assisting in producing a better match.
In order to connect search theory with signage, suppose that the person is a 
prospective buyer driving down the street in search of a gift for a friend.  She 
encounters a series of stores that may or may not sell an acceptable item. If business 
signage is inadequate, learning about a price and other qualities of a potential 
purchase may involve a costly decision to enter a store, requiring expenditures 
of both time and travel.  It is in this situation that information -- not just about 
pricing but also about the quality and nature of the goods on sale -- will be useful 
in sharpening the perception of the future that enables a purchase to take place.  In 
such a situation, higher quality signage reduces these information costs, making 
buyers and sellers better off.

1 Economists use the term “scarce” to recognize something that is inherently limited in quantity, and 
therefore deserving of a price; information represents different tiers of cost, with some of it being 
readily available and easily processed, and some being only one of those or neither.

2
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Signs provide signals to consumers.  A store’s sign may signal price, quality, 
convenience, and/or reliability.  This signaling is illustrated by competing gas stations 
that post their prices immediately next to each other.  Other information on their 
signs may help them to compete on other factors, all of which assist the purchaser 
by providing information that reduces consumer uncertainty.  This sign information 
not only helps stores compete with each other but also with internet retailers, who 
generally have a large advantage over store retailers in providing information to 
consumers.  

Search theory also provides insights about businesses that are trying to complete a 
transaction with a searcher.  In the labor market application of search theory, making 
a job offer is costly to the employer because he must invest time, first in finding and 
screening job candidates and then in training a new employee.  Because of these 
costs (and the risk of entrusting key business elements to a new employee whose 
competence is uncertain), the employer is highly motivated to find effective means 
in searching for prospective employees. This is comparable to the circumstances 
in which business owners compete for customers.  Although stores and other 
businesses are searching for customers and clients rather than employees, many 
forms of advertising -- television, radio, celebrity endorsements -- represent costly 
signals because advertising space is scarce. Among these, outdoor signage ranks 
favorably in terms of effectiveness according to surveys of consumers (Kellaris, 2011).

James Kellaris, who holds the Gemini Chair of Signage and Visual Communications in 

good signs reduce search costs by making information more available to consumers. 

Kellaris found that:

Potential customers often lack significant pieces of information.  Even when 
businesses attempt to convey this information through their on-premise signage, 
characteristics of those signs and the surrounding environment, as well as other 
impediments, often inhibit the communication of this information. Kellaris also 

business without finding it because of insufficient signage.

There are significant anecdotal examples where the loss of good signage caused 

highly visible sign moved to a less conspicuous location, it found that occupancy 
rates decreased 36 percent, which reduced its $960,000 value by 42 percent (Bass, 
2010).  Furthermore, the loss of a sign can have consequences that extend to 
surrounding businesses and the larger community.  Real estate appraiser Richard 
Bass documented the case of a business on the back side of a Florida mall that lost 
the pylon sign that gave it visibility.  The loss of customers eventually led to closing 
the store.  Because surrounding mall businesses relied on the traffic generated by 
that store, they also closed.
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Search theory has explained the role of information and how higher costs of 
obtaining information reduces the welfare of both the consumer and the producer. 
For job seekers, lower search costs allow them to be more selective, implying 
greater productivity shared between worker, firm, and (ultimately) the consumer.  
For consumers, improving information through better signage will decrease the 
time and resources needed to investigate another vendor. Reducing information 
costs effectively makes everyone better off.  

By facilitating less costly sales, better information through signage can positively 
affect the broader community through economic growth (especially through 
increased employment and wages) and a stronger base for sales, income and 

of quality signage, such as their contributions to a sense of place and identity, as 
well as building social capital and community pride, we emphasize that search 
theory explains the economic benefit of signage.
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To gain a broad perspective about a variety of on-premise signage considerations, 
a survey was prepared and distributed to all types of businesses in the US that use 
signs.  The survey provided businesses the option of responding either online or by a 
mailed response.  Questions were asked about sign changes and the impact of those 
changes on business performance.  In addition, detailed questions inquired about 
the nature of the business and the use of signs (number, size, location, type).  

Respondents were initially solicited by email, post cards and personal contacts.  Also, 
newspaper and newsletter articles about the survey included information about 
the survey’s Internet address and asked businesses to complete the survey online.  
An effort was made to gain responses from a geographically diverse cross section 
of the different types of large and small businesses that use signs to attract and 
retain customers. This approach was used in order to collect responses from a wide 

the objective of employing this method was to collect data from respondents who 
have greater awareness of on-premise signage issues, responses did not indicate a 
response bias toward heavy signage users; in fact, one third of respondents reported 
no sign changes in recent years. 
 
B. Survey Results

A total of 225 businesses responded to the nationwide survey of business sign 

single establishment, while the remaining 30 percent were classified as either small 
(2-10 establishments) or large companies (more than 10 establishments).  Single 

and comprise about half of respondents in the accommodation and food service 

A. Survey Approach

166



16

In order to understand whether having multiple signs was important for their 
perceived impact on business performance, respondents were asked about the 
number of signs at a typical establishment.   As shown in Table 2, over two-thirds 
of respondents had only one or two signs, a little more than a quarter had three 
to five signs, and only 4 percent reported 6 or more signs.  Larger companies (10+ 
establishments) were far more likely to have more than 2 signs, with over half 
reporting 3 or more signs at a typical establishment.  

3 These national figures come from the 2008 Statistics of U.S. Businesses (SUSB).  The SUSB is an annual 
series of national economic data by enterprise size and industry. SUSB covers most of the country’s 
economic activity. The series excludes data on non-employer businesses, private households, railroads, 
agricultural production, and most government entities.

Left: Oakley Pub & Grill;   Right: Buca di Beppo

The following table shows that, as large as these proportions are among survey 
respondents, single establishment businesses are even more common nationally, 

comparable to be able to draw conclusions from the survey about general use of 
business signage.
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Questions about the types of signs were also included in the survey because this 
is frequently an issue addressed as part of sign regulations.  As shown in Table 
3, among the types of signs at a typical location, wall and pole signs were most 

or pole signs, most large companies have both.  In general, larger companies tend to 
have more types of signs.

Some of this variation in the amount of signage may be due to the different industry 
mix among large companies, but even when restaurants are the only category 
considered, large companies use more signs.  This may be the result of a number of 
factors, such as differences in types of location and different customer markets.

As part of the survey, respondents were asked to rate on a 0 (zero) to 3 scale -- 
with 0 being not at all important and 3 being extremely important -- the relative 
importance of their signage for several common purposes of signs.  Overall, the 
two sign purposes with the highest scores are: 1) making their business stand out; 
2) helping potential customers find their location. These two purposes received 
generally high scores across all business size categories.  

As shown in Table 4, the size of the company (and presumably access to multiple 
marketing modes to facilitate “branding”) did make a difference. Companies 
with more establishments perceived ‘brand reinforcement’ as relatively more 
important compared to companies with a single establishment ( 4.   This 
was reinforced when businesses were asked which purpose is the most important: 
38 percent of large companies identified branding/image, compared to 14 percent 
of small firms and just 3 percent of single establishments.  Other sign purposes 
showed measurable but weaker association with company size: compared to large 
companies, single establishments tended to give slightly more weight to using signs 
to inform about goods/services, and small companies generally use signs a  bit more 
to inform about promotions ( = 0.16, 0.25).

4 A commonly-used statistical test for measuring the strength of association between two variables 
such as those used in this survey is Goodman and Kruskal’s gamma ( ).  Gamma measures the 
proportional reduction in error; it identifies how much the error in predicting variable “y” is reduced by 
taking variable “x” into account. In general, if = 0.60 or greater, the association is very strong, while a 
figure of 0.30 reflects a moderate association; if = 0.20, the association is weak.
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sign purposes of “making their business stand out” and “reinforcing their branding/
image” are extremely important were slightly more likely to have pole signs = 0.20, 
0.31).  Some of the survey’s findings about sign quality, number, and readability have 
been replicated in a more recent survey (FedEx Office, 2012), which found that:

    because of a sign that made the business stand out, and two thirds have 
    made a purchase as a result.

    from entering a store.

    try a store’s product or service.

Respondents also were asked to rate various signage characteristics in order to 
determine which specific characteristics were perceived to be most important.  
As shown in Table 5, among all companies, “being clearly readable” was the most 

the size of the companies did make a difference.  Among companies with more 
establishments, and for whom branding is presumably 
more important, including their business logo was 
reported as more important compared with single 
establishment companies (
other businesses, large companies also gave somewhat 
greater weight to “size / location” ( = 0.51). Among 
small businesses, including single establishments, 
“conspicuousness” was the second most important 
characteristic, rated considerably higher than ‘size and 
location’ and “logo or branding”  ( = 0.49, 0.31).
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Two of these sign elements were associated with signage types.  Those businesses 
reporting that the sign elements of being ‘clearly readable’ and ‘size/location’ are 
“extremely important” were somewhat more likely to have pole signs ( = 0.48, 0.44).  

In order to assess how actual changes in signage might be related to the perception 
of the importance of signs, businesses were asked if they had made improvements 
in their signage over the past five years and their perceptions of the impact the sign 
changes had on four measures of business performance: (1) sales, (2) number of 

reported one or more types of changes.  Among the changes, as shown in Table 6, 
seven in ten of these companies reported making changes in their sign design.  More 

of signs, and three in ten made the signs larger.  Because almost all changes consisted 
of more than one of these types of change, it was not possible to determine whether 
one change produces greater impacts than another.

Most of the companies reporting sign changes indicated that these sign changes had 
large, positive impacts across three of the four measures of business performance, 

between 59 percent and 65 percent of the companies making sign changes reported 
increases in profts, transactions and sales, with average increases of 9, 11, and 12 
percent, respectively.  These findings about the impact of enhancing on-premise 
signage are consistent with findings recently reported by Dr. Charles R. Taylor, John 
A. Murphy Professor of Marketing, and his colleagues at Villanova University (Taylor, 
Sarkees & Bang, 2012).

with an average increase of 6 percent.  Employment growth may have been tempered 
by the national economic downturn rather than representing a different type of 
relationship with signage changes compared to sales, transactions and profits. 
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Additional analysis of the relationship between business performance and various 
signage factors revealed a number of sign characteristics that correlated with 
positive economic impacts.

    somewhat more likely to report larger increases in store sales ( =  0.45), 
    and those giving a high priority to size/location were slightly more likely to 
    report larger increases in store sales ( =  0.28).

    sales gains ( =  0.42).

    more likely to attribute those gains at least partially to their sign changes 
    ( 

Some survey respondents included contact information with their surveys for 
additional follow-up.  Researchers were able to reach roughly one third of those 
who provided this information (13 of 38), and they provided additional responses to 
questions during a brief interview.  Most of these businesses surveyed were single 
establishments in free-standing structures or storefronts in a main business district . 
They were located on a site either having 45-50 mph speed limits and far from curb, 
or 25-30 mph and within 20ft of curb. Most interviewees indicated that 60 percent or 
more of their revenues were obtained from regular/repeat customers.

Most of these interviewed businesses added electronic message signs, and they 
indicated that their new signs had positive business impacts, but the results are 
skewed by what they characterized as poor general economic conditions.  All 
affirmed that they had experienced an increase in business since they added new 
signs, but most were not very significant. Three or four contacts reported vast 

indicated that they had become more involved with sign “activities.” They referenced 
very active updating information (a couple times a week), constant design change, 
and posting community “reputation boosting” information. Illumination at night was 
mentioned by customers as a great attention-getting advertisement while closed. 

sign update, many said they wanted more electronic messaging capabilities, having 
already witnessed the impact on business performance. Some wished for a video 
board, feeling this would dramatically boost business, but couldn’t be justified with 
current revenues and budget. These types of dialogues can serve as yet another 
foundation for future research.
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This survey has generated numerous insights into how on-premise signage affects 
the business performance of retailers, hotels and eating places in order to inform 
important decisions about private signage investments as well as public discussions 
about signage restrictions. This research would have been much easier, and perhaps 
already completed, if the required data was available as part of public secondary 
datasets.  Unfortunately, this is not the case, and this research has been required to 
rely on the cooperation of businesses to share proprietary data.  Businesses agree to 
share data, usually on the condition that the results are shared with them, because 
they appreciate the need for this research for their own benefit as well as that of the 
communities where they operate.

Given that this survey captured self-reported information about individual 
businesses, questions may arise about its objectivity and validity. Fortunately, a body 
of marketing research has established that the self-reports of business owners about 
the factors that influence the performance of their business are highly correlated 
with those factors that could be identified using independent, objective data (see 
Robinson & Pearce, 1988; Venkatraman & Ramanuiam, 1986). Consequently, the 
results here can be reasonably considered to reflect the role of on-premise signage 
for a broad range of retail businesses.  
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Four case studies, drawn from a wide range of business sizes and types, offer 
detailed insights about the economic impacts that on-premise signage can have.  
Among the case studies, positive business performance was generally associated 
with greater use of on-premise signage and better quality signs.

 Value Place is the largest economy extended-stay franchise in the country.  
Founded in 2002, it opened its 100th th in 2010.  All 
properties have about 120 suites and are newly constructed. 

According to the company’s website, its properties combine hotel convenience 
and apartment essentials.   Its 
business model is designed to 
appeal particularly to small and 
mid-sized business owners and 
families who are relocating to a new 
community.

The company has specific signage 
standards.  The primary sign 
requirements consist of a wall sign 
with the company’s logo on at least 
one side of the building, and a 
pole sign that displays its logo and 
pricing information. 

The company also has several 
location criteria for its properties.  
The primary criteria are: interstate 
visibility, or at least a location along 
a primary arterial; a middle- to 
moderate-income area; and strong 
population density within a five-
mile radius.  These characteristics 
made it a useful case study.

V. Case Studies
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Value Place Sign Configurations: Benefit of an Electronic Sign

Value Place has developed a number of pole sign configurations to help it 
communicate its message to potential customers.  Its preferred arrangement 
utilizes an LED-lit changeable electronic sign.  Changeable electronic signs are 
preferred because they can more effectively communicate multiple messages 
and because they are considered to be better at attracting attention.
In those locations where sign regulations prevent the use of such signs, Value 
Place uses signs with large plastic numerals, similar to those that gasoline 

have changeable electronic signs, while 26 percent use signs with plastic 
numerals, and the remaining one percent lack any pricing signage.

For those with changeable electronic signs, 2010 occupancy averaged 11.2 
percentage points above breakeven, while those with plastic signs averaged 9.5 

analysis of this data shows that the advantage 
attributable to changeable electronic signs is 
predominately realized by properties in the 
bottom performance quartile.
  
To perform this analysis, properties were first 
divided according to the type of sign they use 

two groups was divided into four quartiles, 
based on their occupancy rates, and each 
group was compared with the other on a 
quartile-by-quartile basis.

As shown in the figure 3, in each quartile, 
electronic sign properties had a higher average 
occupancy rate than properties with plastic 
signs, but the difference was small, except in 

the lowest-performing quartile (Q4).  This graph 
omits the scale for occupancy rate figure to 
protect the confidentiality of performance data 
provided by the company.

Specifically, the performance gain from the 
use of electronic signs was in the range of 
one to two percent in the top three quartiles, 
but it jumps up to a ten percent advantage 
in the lowest quartile, as shown in figure 4. 
This suggests that those locations that are 
already performing well and have plastic signs 
are likely to experience limited benefit from 
the installation of an electronic sign.  On the 

Figure 3: Impact of Sign Type 

Figure 4: Performance Gain from Electronic Sign
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other hand, such a sign change is likely to produce a substantial boost to the 
occupancy rates of properties that are currently struggling.  This finding about 
economic benefits is consistent with other research on changeable electronic 
signs (van Bulck, 2011).

Signage with Price Information: Story of One Property

A second component of this case study involved a signage change at one 
property.  At one Value Place location where local officials prohibited any 
pricing data on the property’s sign, occupancy rates were so low that it was, at 
best, breaking even.  After an extended period of discussions and negotiation, 
the company reached a compromise with local officials that provided for a 
multi-tenant sign that included space for Value Place, as the lead tenant in the 
development, to post its pricing.  The new sign was erected in late October of 
2010, nearly three years after the property opened.

For this analysis, information provided by the company consisted primarily of 
three years of monthly data on occupancy rates.  Monthly data on posted and 
actual charged weekly rates were also provided in order to demonstrate that only 
negligible changes had occurred in prices.

The impact of the new sign has been significant.  In the first nine months 
after its installation, the property has experienced an average occupancy rate 
that is 19 percentage points higher than the same nine-month period for the 
two preceding years.  As a result, the property has now become consistently 
profitable, even in traditionally slower months.  In addition, the property is now 
projected to generate an additional $30,000 a year in hotel tax revenues.

A bank with more than 500 branches nationally, which we will call Secure Savings, 
agreed to provide data about the use of signage as it pertains to Secure Savings’ 
branch characteristics and performance.  Secure Savings requested that its identity 
not be disclosed in the presentation of this case study. 

The banking industry uses on-premise signage extensively and spends a great deal 
of money on branding, design, placement, purchase, and maintenance of its signs.  
Retail banking is a highly competitive industry, and branch visibility receives much 
attention and investment.

Some of the operating characteristics in retail banking are similar to those in the 
retail trade and accommodation/ food service industries.  For example, in resource 
materials prepared for its members, the Bank Marketing Association advises:   “Banks 
need to think more like retailers. Convenience retailers such as restaurants or gas 
stations know the value of good visibility. If your customers can’t see your sign or 
find your building, they won’t visit your branch” (Beery, 2002). 
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Signage concerns begin at the site selection stage.  Selection criteria for Secure 

minds, they know where we are,” stated one of the bank’s real estate executives.

Case Study Approach and Data

Secure Savings has extensive data on its branches, which permit a more extensive 
analysis that explores issues beyond the basic signage considerations that have 
dominated previous research.  As with the previous case study, this analysis focused 

non-signage factors that would otherwise be difficult or impossible to control for.

The dataset for this analysis includes details about:

Two types of analysis are described here.  The first examines the relationship 
between the sign packages for individual branches and an independently-
conducted evaluation of branch visibility.  The second analysis examines the impact 
of both of these dimensions on branch performance.

Comparing Signage to Banking Center Visibility

Using the data on these individual banking locations, it is possible to examine the 
relationship between the visibility score assigned to the banks and their on-premise 
signage characteristics.   These scores were part of a broader six-factor assessment 
of banking center conditions that was performed by an outside consultant.  To 
illustrate how scores were assigned to banking centers on these characteristics, the 
description of the visibility categories is presented.  For more detail on the remaining 
categories please see the technical appendix.

The other five characteristics on which bank branches received a score from one to 
five (with 5 being the best score) were: location, accessibility, and parking for the 
banking center; and land use pattern (land use mix and density, traffic flow) and life 
cycle (age and economic vitality) of the surrounding area.
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Table 12 contains information on the proportion of banking centers in each score 
category for the factors mentioned above.  The great majority of banking centers 

center characteristics – their location, accessibility and parking – the banking cen-
ters showed greater variation.  The surrounding areas tended to receive average to 
strong scores for land use patterns, indicating they generally would be expected to 
give reasonable support to the bank branches, while life cycle showed greater varia-
tion.  

The primary question is the extent to which sign characteristics of the banking 
centers are related to the independently assigned visibility score.  The table be-
low contains summary statistics on the sign characteristics of the banking centers, 
grouped according to the visibility score.   Generally speaking, banking centers with 
higher visibility scores also tend to have more signage.  In particular, pylon (or pole) 
and wall letter signs are more prevalent among locations with the highest visibility 

on average.  These locations also have substantially more square footage of signage, 
226 square feet on average, than lower scoring locations.

The amount and type of signage are not the only factors that contribute to a 
banking center’s visibility score; the characteristics of the physical location and 
surrounding area also play a role.   To examine this relationship, the Economics 
Center analyzed a statistical model predicting the probability that a banking center 
would have the highest visibility rating. The model calculated the probability that a 
banking center location received a visibility level of 5 as a result of the following:
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The modeling technique allows for estimating the impact that each included 
variable contributes to the outcome of interest.   Thus, by taking into account what is 
known about the banking centers and the surrounding areas (condition scores), the 
model permits an assessment of the added value of the included sign characteristics 
on the visibility score.  The table below contains the results.5 

5 See the technical appendix for a table containing the full regression results.
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Factors That Affect Bank Visibility

The statistical analysis indicates that three factors have effects of much greater 
magnitude than the others.  These three –location, pylon signs, and monument signs 
– are illustrated in the figures 5 and 6.  

Having the prime location in the market results in a 43% greater likelihood of receiving 
the highest visibility score, compared to just a good and visible location.

Figure 5:  Illustration of a Storefront with front exterior sign
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The monument sign increases the probability of a maximum visibility score by 38%; the 
pylon sign increases the probability by 91%.

As shown above, certain on-premise signage has the greatest impact on bank 
visibility.  The presence of pylon and monument signs increases the probability that 
a banking center has the highest visibility rating, even after taking into account 
other characteristics of the banking center and surrounding area.  Specifically, each 

rating of 5, while a monument sign increases the probability by a little more than 

it can be seen from farther away.”  Acknowledging that mature trees occasionally 
block views of the signs, he observed that a pylon sign stands out more, which helps 
customers locate and drive to the bank more easily and safely.

Among the factors included in the model, the only other one that appears to have a 
significantly positive impact on visibility is one of the banking center characteristics 
– location – which produces a 43 percent increase in the probability of a top visibility 
score.  The total square footage of signage is estimated to have a weak, negative 

Figure 6: Illustration of a Storefront with front exterior sign, pole sign, and monument sign

181



31

relationship to the probability of having the highest visibility rating.  Each additional 
square foot of signage on premise is associated with a decrease of 0.3 percent in the 
likelihood of the location having the highest visibility rating.  This result may occur 
because banking centers in poorer quality locations are compensating with more 
signage.  

Comparing Signage to Banking Center Performance

The second part of the analysis examines the impact of signage and other condition 

banking locations previously analyzed.  The outcome of interest was average 
monthly teller transactions in 2011.  This component of the analysis modeled 
the incremental impacts of on-premise signage and condition characteristics on 
the number of average monthly teller transactions.  The model analyzed teller 
transactions as a function of:

Table 16 contains the results of the model.6    The results indicate that, when taking 
into account the other variables, a pylon sign is associated with 1.15 times the 
average monthly number of teller transactions.  The statistical significance of this 
result is relatively weak, but the magnitude is roughly the difference between a 

considerable impact on monthly transactions, and no other signage characteristics 
exert a statistically significant impact on the outcome of interest. 

that has an impact on teller transactions.  As these transactions occur on-site, it 
is reasonable that banking centers with more available and more easily accessed 
parking would also tend to have more transactions.

6 See the technical appendix for a table containing the full regression results.
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C. Specialty Retail Small Business – Bob Roncker’s Running Spot

This case study addresses a small business retail establishment in its expansion from 
one store to four stores in a major Midwestern city. The study examines a local spe-
cialty store chain of four small stores specializing in running and walking shoes, ac-
cessories, and apparel. These niche specialty retail stores provide an ideal case study 
for the effectiveness of signage and branding. The four retail outlets have a single 
owner. The original store has been in business for 30 years, adding three stores over 
the past several years. A program to refresh store signage in the context of an ex-
panded branding strategy has paralleled the company’s bricks-and- mortar growth.

The first Bob Roncker’s was established in 1981, offering industry-specific advice and 
high quality running/walking products. This first store was located in an older street-
car suburb business strip on a busy commuter artery that leads to both the down-
town and a major university within the region. The regional trade area has about 1.2 
million residents. Early in 2008, a second store was added in a similar, well-estab-
lished commuter suburb near the outer interstate beltway, a substantial distance 
from the city core..Later in that year, a third store was opened in an historic suburb 
located alongside a popular bike / running path. A fourth store opened in 2009 near 
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a successful riverfront commercial development. All four stores are devoted to retail 
sales of quality specialty running / walking lifestyle products. 

This small specialty retail store case study offers insight into the role of on-premise 
signs at several levels: as an element of communication within the context of a spe-
cific streetscape; as an element of a comprehensive branding strategy within a niche 
market; and as reaffirming the stores’ commitment to quality goods and services. 
This study also demonstrates how a small retailer can use signage to target a specific, 
narrow market within an upscale residential community with strict sign regulations. 
The small retailer has fewer options for communicating with its existing  and poten-
tial customers. This requires that signage and branding strategies be an integrated 
package that is consistently applied. 

Each of the four stores’ building configurations, architectural styles and signage 
regulations present unique challenges for on-premise signage. Each requires site-
specific signage design while maintaining consistency in graphic communication.  
Graphic composition and sign ‘appropriateness’ need to be balanced while maintain-
ing conspicuity and legibility. 

Store One: The original store location 

 This two-story brick structure sits close to a major busy street in a small suburban 
commercial district outside the urban core of a major river city. The modest face-
mounted sign has a distinctive logo and san serif calligraphic style typeface. The 
clarity of the sign itself is due to the careful composition of elements – logo and 
graphically-stylized business name. The clean design and signature-styled font let-
ters reflect the owner’s desire for straightforward business dealings, personal service, 
and quality products. The well-designed painted sign is constructed and composed 
to reflect the commitment to customer satisfaction and product quality rather than 
conspicuity and over -powering visibility. Modesty and visual restraint set the theme 
for all of the four store signs, allowing consumers to focus on quality and service of 
their brand over expediency and budget.  

 Store One has four on-prem-
ise signs: a face-mounted 
building sign on the second 
floor façade, a small face-
mounted door sign providing 
store hour information, a very 
small bayonet mounted sign, 
and a sandwich curb sign for 
special events and sale an-
nouncements. Because of the 
10-foot sidewalk set back dis-
tance of the building and the 
parallel curb parking, the two 
small face-mounted signs are 
only readable from directly 
across the street. It is a direct 
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view perpendicular to the building’s brick façade. This doesn’t allow visual access 
to the sign from moving traffic in either direction. A moveable sidewalk sandwich 
sign provides an opportunity to announce specials, but the curb parking and small 
sidewalk trees obscure any chance for good readability to the fast moving traffic. The 
bayonet sign is so small (approximately 9” x 20”) and placed under the awning as to 
obscure the communication value to all but pedestrians within 10 to 20 feet of the 
store entry. 
  
The store has updated its awning and added a distinctive brand graphic logo and 
descriptive stylized text that is located on the front of the awning’s sloped surface 
and fascia.  The new awning design strategically plays off the color palette of the 
city’s dominant university to reinforce the store’s local commitment to its customer 
base. The awning is the best choice for added signage because regulatory codes 
allow only limited signage development and is restrictive to face-mount signs. The 
new awing signage has added a distinctive branding presence to the façade and a 
new communication identity that the building’s other signs are unable to provide.  
This signage addition also adds a ‘freshness’ to the façade and provides a point of 
location for the fast moving traffic.  Personal interviews with customers noted that 
the new signage graphics have helped identify the store from the street and have 
contributed to their interest in visiting.

Store Two: Expansion store 1999 

 The first addition to the store chain occurred in 1999. Following the precedent 
of the original store, modest signs are placed more for communication with pedes-
trian and slow moving traffic. This attitude and restraint is a response to the context 
of the small historic commercial district located within a quaint suburban neighbor-
hood. A tenuous free-standing sign and a small, stylized, bayonet sign identify the 
store entry. Because of the building’s setbacks, curb parking, and adjacent buildings, 
the store window displays and entry are hidden from street traffic.  A sandwich sign 
is also used to announce sales and events. The low-key signage attitude fits with the 
community’s desire for residential scale and historic references to maintain the up-
scale historic subur-
ban lifestyle. Signage 
here is only a re-
minder for the entry 
and is not intended 
to take on much of 
a leadership role in 
expanding the con-
sumer base. Other 
branding means are 
utilized. Signage is 
down-played with 
the bayonet-style 
sign, adding to the 
traditional small 
town atmosphere.   
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Store Three: Expansion store 2009   

The established logo and stylized 
type of the original store helps 
the on-premise signs take a more 
prominent role at the third location.  
Located in a refurbished suburban 
train station, the signage must reach 
out to the community to pinpoint 
the store’s location and attract new 
customers. The abandoned railroad 
tracks are now a popular biking and 
running / walking route that gener-
ates many retail opportunities. This 
location allows and requires the signs 
to pull away from the building and be 

located for vehicular traffic, bicyclists, runners and walkers. A prominent sign gives 
motorists good viewing from adequate distances, and a temporary sandwich sign 
adds to the attractiveness of a quaint business. The ambiance of the park-like setting 
with generous entry distances allows the building’s face sign to be larger and out of 
balance to the station’s low roof profile and large overhangs. This location tolerates 
stronger on-premise signage with an increased scale.  Conspicuity and readability 
are balanced within the established sign composition that contains the store brand. 
Impulse purchases happen often as the bike / running path attracts many consum-
ers that require replacement of their specialized running / walking appeal, or are 
attracted to the new product availability.

Store Four: Expansion store 2009 

  
The last expansion store is located within a revitalized urban setting near the down-
town area. A renovated building awning and logo bayonet sign announce the store 
to pedestrians and vehicular traffic. Located in a popular evening entertainment 
district, this running store attracts persons that would not be visiting the suburban 
locations. A large wall sign that faces the active evening retail and entertainment 

area also helps attract customers to 
the store for impulse and special sales 
buying. 
  
The building integration is successful 
in attracting retail sales in its enter-
tainment district location, with the 
store offering expanded evening 
shopping hours. The signs are well-
organized and the design quality 
supports the clean, well-manicured 
building.  At this location the signage 
supports an image and message of 
quality retail products, and presents 
a comfortable ‘fit’ with the adjacent 
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businesses. As such, it demonstrates an inviting quality that supports its brand iden-
tity. Signage in this location has an opportunity to impact sales. Sales are reported 
to be increasing, and this store and the original store generate the highest sales per 
month of the four store chain. It is also important to note that other branding activi-
ties are utilized less in this location than in the other stores. It can be inferred that 
the on-premise signage is a major contributing factor to the store’s solid sale perfor-
mance. On–premise signage is the most developed in this location, with the most 
signs in number and size as compared to the other three locations. 

Overall Assessment 

At first glance, small specialty businesses such as Bob Roncker’s may not seem to 
offer much in on-premise signage impact.   Closer examination provides a greater 
understanding of the complex variables in on-premise signage and provides a view 
of a strategic approach to expansion and signage updating, which could be applied 
to future research involving the analysis of chain retailers. This case study provides 
a good illustration of how implementation of a branding plan and retail expansion 
plan that includes on-premise signage can positively impact business performance. 
According to the Bob Roncker’s business manager, Verne Johnson: 

Concept store in 2008, has been on branding the Bob Roncker’s Running Spot name. 
It continued to be a key element in our marketing and advertising programs as we 

“Store signage has no doubt helped us in achieving that goal; improving the im-
age of the Running Spot brand / identity in the greater Cincinnati marketplace. 
That, along with our continued focus on customer service and quality solution in 
footwear, apparel, fitness training programs, and other associated running / walking 
gear has helped us improve our sales performance at all store locations.   This target 
branding strategy has helped make the Running Spot a successful and profitable 
business for over 30 years and has allowed the brand to expand into four complete 
stores.”

These comments are consistent with the results of a recent national consumer sur-
vey that indicates that potential buyers take note of business signage, and make de-

a business because signage caught their attention.  Similarly almost 80 percent said 
that they remembered a business later because of the signs.  Seventy-five percent of 
respondents also referred someone else to a business because of notable signage.  
(FedEx Office, 2012).     

Small businesses like the Running Spot depend upon on-premise signage because 
of the communication value with potential customers. Better economic performance 
was reported in  stores having the most complete and prominent signage. All stores 
are on healthy economic footing, with the original store and the store in the urban 
entertainment district showing the best performance. These two stores have the 
most complete signage package with fresh, legible signs placed in visible locations.  

statistical analysis of the role of on-premise signage in business performance, there 
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does appear to be a general correlation between superior signage and superior per-
formance.  This is also consistent with the business managers’ assessment that their 
signage has resulted in positive performance because it is able to effectively com-
municate with large numbers of potential customers. 
 
D. Small Business – Chuck Anderson Ford

Chuck Anderson Ford is located in Excelsior Springs MO, which is part of the Kansas 
City metro area.  The business is located within a typical commercial strip on an arte-
rial highway.

In March of 2011, owner Mike Anderson added a new pylon video board to the exist-
ing dealership signage, which includes a traditional Ford-logo pylon sign and other 
business signage.  This sign was added primarily as part of an effort to increase the 
dealership’s service business.  The new 30-foot pylon sign has a 96-square-foot full-
animation, electronic message center.  Previously, that portion of the dealership was 
identified by a 22-square-foot sign that read “Body Shop.”

The new sign was not only larger, but it offered better illumination and design, in ad-
dition to its messaging capabilities.  The electronic sign draws much more attention 
to Anderson’s business.  

For example, in 2011, Anderson used the new sign to advertise a corporate tire sale, 
and even though a Goodyear Tire Center is located directly across the street, Ander-
son Ford had the fourth-highest tire sales figure among US Ford dealers.  
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Case Study Approach

To assess the economic impact of the new sign, Anderson Ford provided monthly 
data on service department customers and sales for 2010 and 2011.  To smooth out 
monthly fluctuations, the chart below presents the data as two-month averages.  
Using a base of 100 for the average monthly customer count during 2010, customer 
figures during 2011 increased from an index of 90 in January and February (the two 
months prior to adding the new sign) to 108 in the first two months after the new 
sign and 119 at the end of 2011, showing an average gain of 4.5 percent every two 
months. 

of service customers of 6.5 percent during the ten months after the installation of 
the new sign.

Mike Anderson indicates that his current service clientele can be identified as 34 
percent first-time/new customers and 66 percent regular/repeat customers.  This 
suggests that more customers are learning about his business, and it is reasonable to 
assume that at least a portion of this new business is coming as a result of the new 
sign.

A similar analysis was performed on the sales figures, but these numbers were 
tracked against national auto parts store sales to account for the generally improving 
national economy.  This analysis avoided figures for the winter months (December, 

2011.  This also corresponded well to the introduction of the new sign at Anderson 

the previous year, Anderson Ford service revenue increased by 10.8 percent in this 
nine-month period of 2011, compared to 2010.  Overall, given the increase in busi-

Figure 7: Service Customers, 2010 v. 2011

189



39

ness since the sign was installed, Mike has hired three new salespeople, two service 
technicians and one body-shop person, increasing his employees from 28 to 34, and 
his business is still growing.

As important as these sales figures are for the dealership, revenue doesn’t tell the 
whole story.   The new sign has directly contributed to other positive impacts – on 
the reputation/brand and visibility of the business.  An estimated 30 percent of the 
new sign’s message time is focused on community announcements and public ser-
vice messages.   Examples include:

These messages generate attention and positive feedback for the business.  Accord-
ing to Anderson, “It’s about goodwill and being a member of the community.  The 

to add the new sign, it was seen as an innovative idea that would help to set it apart 

my decision. The sign has helped us to communicate with the customer on a con-
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VI. Summary of Research Findings

The research shown in this report indicates that appropriately designed and located 
on-premise signage can be an important factor for retail business success.  The 
implication of these results is that on-premise signage indirectly influences the 
vitality of a community though the availability of goods and services, jobs and public 
services. Sign regulations should balance community design objectives with full 
knowledge of how sign design and location impact businesses success.  Business 
success is important because of its impact on a community’s tax base and ultimately 
leads to the availability of fiscal resources to provide needed services. 

to present a new explanation for why on-premise signs have positive economic 
impacts, not only for businesses, but also for consumers and communities.  This 
explanation can foster more well-informed discussions between sign vendors and 
users and between sign users and regulators. 

The following summarizes this study’s findings, based on a national business survey 
and business cases studies assessing the impact of on-premise signage on business 
performance.

The national business survey found: 

 companies;  

 important for companies with more establishments, compared with single  
 establishment companies;

 transactions, and profits;

 

Among the case studies, positive business performance was generally associated 
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with on-premise signage changes as the following indicates:

 sign to display pricing was associated with higher average occupancy rates.   
 The impact appeared to be especially strong for properties with lower   
 occupancy rates;  

 associated with high visibility; monument signs were moderately associated  
 with high visibility; wall signs contributed to identity but not visibility. 
 In addition, pylon signs were associated with significantly more teller   
 transactions;

 to reaffirm the value offered by a niche retailer. Sign design must be sensitive  
 to community and customer expectations, and able to reinforce the limited  
 brand of a small business. The signage should communicate a “promise” of  
 value for a product and/or service that is not commonly found elsewhere;

 board was associated with large increases in both service department  
 revenue and customer count.  An added benefit was the “goodwill” and  
 reputational gains associated with using the video board for community- 
 related public service messages.

in surveys and case studies should be sought in future research.  It is always 
appropriate to exercise caution when interpreting case study findings because 
results do not necessarily transfer from one industry or geographic setting to 

not necessarily generalizable, they are important, particularly because the subject is 
so complex that a comprehensive analysis covering all business types and signage 
considerations is unlikely to be undertaken.  Furthermore, the similarity of some 
case study findings with survey results suggests that this study deserves careful 
consideration by researchers, practitioners, and local officials.
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VII. Conclusion

The research presented in this report provides current information for better 
understanding the economic impact of on-premise signage. The national business 
survey results provide insight to how different types and sizes of businesses use 
and value their signage.  The survey results also provide details about the specific 
aspects of signs that different types of businesses consider most important.  The case 
study results have reinforced the survey results and provide detailed examples of 
improved business performance resulting from specific changes in signage.  
The ultimate goal of this research has been to provide the signage stakeholders 
with timely, relevant information to inform their decisions about using on-premise 
signs to jointly serve the needs of both individual businesses and communities 
where they are located.  As we have attempted to convey, the impact of signage 
on an individual business location is complicated by a number of factors related to 
the specific physical, social, and regulatory context of that location, as well as the 
specific customer base and product offered by the business.  Our results suggest 
that careful identification and consideration of those factors is likely to result in more 
effective signage.  The implication is that with respect to on-premise signage, one 
size does not fit all, and that to maximize their effectiveness, different types and 
sizes of business need tailor their signs to their specific needs.  Most reputable sign 
companies already know and appreciate this, though this may be new insight for 
some businesses.  Perhaps the stakeholders that can most benefit from our analyses 
are some of the sign regulators.

Our work should not be interpreted to suggest that all sign regulations hinder 

of successful businesses in a community’s overall quality of life, we recognize 
that thoughtful signage design standards can accommodate both the needs of 
businesses and communities.  Indeed, it is clear from our work that sign regulation 
incentivizing legible, visible, and conspicuous signs can boost business performance, 
especially for the small businesses that can catalyze growth.  

A. Implications for Businesses

Businesses make decisions about their signage within the context of their available 
financial resources, target customer base, and location characteristics.  The results 
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presented in this report emphasize the importance of carefully assessing the role 
signage plays in a business’ overall marketing and branding strategy given the 
specific characteristics of a particular location. The specific sign designs and types 
used to achieve these objectives will depend on multiple factors related to the 
business location, including view distance, street/road curvature, number of traffic 
lanes, speed limits, landscaping, building setback, and sightline obstructions from 
other signs, buildings, poles and berms, and potentially many other factors.  The 
case studies reinforce the idea that particular signs may be effective for one type of 
business but not be well-suited for another.  Clearly the digital electronic signs that 
work so well for the hotel chain would be ineffective for the specialty shoe store.  
Likewise, the video sign that works well to enhance sales and community relations 
for a single-establishment car dealer may be difficult for a banking chain  to use at 
neighborhood branches and integrate into their national branding strategy.

B. Implications for Communities 

Both private and public decisions about signs can have important implications 
for communities.  As previously indicated, the results of this study show that signs 
that are legible, visible, and conspicuous are important for retail businesses.  The 
implication is that sign regulations should balance community design standards 
with site-specific technical requirements for promoting business success.  The 
alternative is that businesses are less successful and governments have less revenue 
to support their services.  Second, it is important for planners and local officials to 
understand how the purposes and uses of signs differ for single establishments, 
small companies, and larger companies.  Sign regulations that constrain one purpose 
may disadvantage the businesses that depend on it.  This may be the case especially 
for smaller, single establishments, which are frequently more dependent on signs 
as a primary means of communicating their location and products or services to 
potential customers.  On the other hand, regulations that encourage quality signage 
that communicates effectively at low cost may help small businesses.  Given that 
such small businesses frequently serve as engines of job growth, such policies can 
be especially appropriate as part of neighborhood economic growth strategies.

C. Implications for Future Research 

Taken together, the results of this research have significant implications for 
businesses and communities, and they suggest important considerations to 
guide future research in this area.  Much of the work reported here is based on 
data collected directly from businesses, which are an irreplaceable source of 
information for signage research.  Those who attempt to replicate this research will 
find that most businesses, regardless of size, are hesitant to share such detailed 
data about individual locations despite extensive assurances of confidentiality.  
Because research in this field is important for informing business investments as 
well as public policy, future research will benefit from efforts that would enable 
business signage and performance data to be made more accessible to researchers.  
Associations within the signage industry might be able to establish mechanisms or 
protocols to facilitate data availability while ensuring confidentiality. 
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This study can serve as a foundation and guide for practitioners and researchers 
who want to contribute to the development of more effective signs and improved 
signage practices.  For those who are committed to this collaborative venture, new 
questions will arise from their application of these research findings, and future 
research will play a key role in the success of their efforts. 
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1. Survey Instruments

198



48

199



49

200



50

201



51

202



52

203



53

2. Retail Banking Technical Appendix

To examine the impact of signage and location characteristics on the visibility score, 
a binary variable taking on a value of 1 if the location received the highest score, 
and 0 otherwise, was constructed.  Assuming that the probability of the outcome of 
interest is normally distributed gives rise to a standard probit model.  As the coeffi-
cients from a probit model are not directly interpretable they have been transformed 
into marginal effects.  The marginal effects displayed in the table below give the 
change in the predicted probability of having the highest visibility rating for a given 
one-unit change in the explanatory variable.
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The measure of banking center performance selected for analysis was the number of aver-
age monthly teller transactions in 2011.  Because the outcome of interest is a quantity that 
takes on discrete, nonnegative values, a count regression assuming a negative binomial 
distribution was used.  The functional form assumed that the variance of the outcome was 
a linear function of the mean.  The coefficient estimates are not easily, directly interpretable.  
The transformed impacts are the estimated change in the number of teller transactions for a 
one unit change in the corresponding explanatory variable.  The estimate for “alpha” appear-
ing in the table below is statistically significant, indicating that the conditional variance of 
the dependent variable is over-dispersed relative to the conditional mean, confirming the 
use of a negative binomial distribution as opposed to a Poisson distribution.
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There are several important potential sources of biases that impact the reliability 
of the results.  As mentioned previously, the datasets analyzed were small and also 
focused on a single type of business in one industry.  The small number of observa-
tions may render the point estimates themselves inaccurate.  Additionally, there may 
be important variables that have been omitted from the analyses due to lack of data. 
These omitted variables may be another source of inaccuracy.  It is possible that, 
where data available, inclusion of these variables would change the sign, magnitude 
or significance of the remaining variables.  Finally, as the data were not a random 
sample of businesses the results are not necessarily applicable to other industries or 
indicative of the impacts of business signage generally.  
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Project Methodology
The goal of the Retail Signage: Practice to Increase 
Return on Investment report is to further explore 
the connection between high-level design practices 
outlined in the Landmark Design Survey and Digital 
Sign Design Survey developed by the Sign Research 
Foundation in 2014 and successful strategies 
developed by executives, consultants, designers, and 
fabricators for employing signs to support business
success.

Interviews:
An initial survey group was selected across a 
spectrum of disciplines to develop an overview of 
sign best practices in two major areas:

Management
Executives in leading retailers and leading 
consultants were selected after initial discussion with 
the project team and a review of the business areas 
where sign decisions were made.

Design Integration
After the initial interviews with executives these 
participants were surveyed on the specialty areas 
that were in the purview of sign and identity 
practices. Architects, designers, retail specialists, 
display specialists, and digital specialists were 
selected based on this survey.

These survey subjects also recommended examples 
that could be used in the summary of the report to 
illustrate the practices.

The interview subjects were given access to the 
Landmark Design Survey and Digital Sign Design 
Survey to compare the leading sign practices with 
standards for design excellence determined by the 
research. They later used this information to help 
support making selections of leading case studies.

Identification of Best Practice Case Studies
After the interview session determined the range of 
best practices and a series of statistical approaches 
for determining corporate success across a variety 
of retail groups, the selection process for case 
studies began. The process started by referencing 
the practices outlined in the interviews with a report 
published by the Design Management Institute of 
leading retailers based on a dollars per square foot 
(The most commonly used approach to determining 
retail performance). While all these companies 
exhibited the design attributes for success found in 
the interviews and in the previous research surveys 
the goal was to seek examples across a wide 
spectrum of industries. Selected case studies were 
based on research of leading companies across a 
range of commercial building types followed by 
recommendations from the steering committee 
based on the overall best practices derived from the 
interviews.

Restaurants
A review of the fastest growing new restaurant 
chains in the last decade followed by 
recommendations from the survey group.
Apparel
A review of the most successful retailers in the last 
five years using dollars per square foot as a reference 
followed by recommendations from the survey group.
Banks
A review of a publication on the leading community 
banks in America using Return on Equity as a 
reference followed by recommendations from the 
survey group.
Convenience Stores
A review of the most successful retailers in the last 
five years using dollars per square foot as a reference 
followed by recommendations from the survey 
group.
Strip Shopping Centers
A review of the literature of leading commercial 
developments using lease rates as a reference 
followed by a recommendations from the survey 
group.
Downtown Districts
A review of the literature of leading commercial 
developments using lease rates as a reference 
followed by a recommendations from the survey 
group.
Digital Signs
Recommendations from the survey group based on 
successful new commercial developments utilizing 
digital signs. These signs were too recent to provide 
statistical background information. 

Case Study Analysis
Case studies were analyzed by utilizing the 
interview results and the results of the previous 
research survey to determine best practices. 
Descriptions were based on observation with follow-
up questions to the survey group. In some cases 
executives, designers, and consultants for the case 
study companies were added to the survey group 
for follow-up questions and review. Statistical 
information was also added to paint a picture of how 
the profiled organizations perform relative to their 
peers. 

Report Content Summary
Introduction - ROI and Design Focused 
Organizations 
Case Studies - Leading Design Focused 
Organizations
Management Strategies that Are Central to ROI
Case Studies - Leading Small Community Based 
Organizations
Collaboration Strategies that are Central to ROI
Case Studies - Leading Collaborative Projects 
including Convenience Stores, Historic Districts, 
and Digital Signs
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LEADING ATTRIBUTES INCLUDE

Introduction
ROI and Design Focused 
Organizations
Organizations calculate return on investment (ROI) 
when making investment decisions. Companies 
establish their own benchmarks for ROI in order to 
prioritize which media approaches should receive 
greater investment based on an anticipated return. 
Signs are physical elements that serve multiple roles 
for a business. A sign can reinforce an organization’s 
brand, communicate and inform customers, or 
support an enriched customer experience. While 
most organizational investment strategies are 
proprietary, there are three common approaches that 
companies utilize to integrate ROI in sign decisions:

Return Based on Sales in Dollars Per  
Square Foot  
Retailers make investment decisions based 
on how much revenue they can generate 
in a set footprint of space. Developers also 
invest in properties based on how much they 
can charge per square foot of space and the 
entire building value is also based on how 
much can be charged. Sign design decisions 
can be extrapolated on how much it is felt 
that the sign contributes to the retail layout 
and location’s value. This metric used to be 
more simply applied, but is now clouded by 
other technological approaches to finding 
destinations. 

Brand Equity
Brand management has become a significant 
metric on a company’s balance sheet for 
measuring value, particularly if the company 
is publicly traded. Signs reinforce the quality 
of a company’s brand and have steadily 
become a major part of a company’s overall 
marketing strategy. Because of advances 
made by branding firms, signs are often 
integrated into architecture which increases 
their overall aesthetic value. 

Return Based on Experience Design Analysis
Experience Design is a relatively new 
management approach, but plays an integral 
role in the investment process of a company 
who wants to establish close relationships 
with its customers. In experience planning, 
elements of the customer experience are 
broken into touchpoints and measured. 
Touchpoints most important to the customer 
experience receive greater investment.

While companies use a combination of the 
approaches profiled to the left, they all are unique 
based on their strategy for achieving success. We 
can analyze how successful companies integrate 
signs in their value calculations by observing what 
people consider effective signs and reviewing the 
companies that employ those signs. In the Landmark 
Design Survey and Digital Sign Design Survey 
developed by the Signage Foundation Inc. in 2014, 
a number of attributes were analyzed for their 
effectiveness. 

• Legibility
• Enjoyable to View
• Informational

• Quality
• Appropriately 

Scaled
• Uniqueness

Fortunately many top companies incorporate 
effective sign design approaches into their 
development strategies. The Design Management 
Institute, in its annual report on design-oriented 
companies, has measured the returns on design-
oriented companies and have found they have 
increased in value at a much faster rate than other 
companies. In addition, many top retailers employ 
effective sign strategies, allowing us to provide a 
closer look at the effects of those strategies.

$37,700

$17,000

10-year stock return based on 
a $10,000 investment in Design 
Centric Firms Versus the S&P 500

Design 
Centric
Firms

S&P 500

LEADING RETAILERS IN TERMS OF ROI 
BASED ON $ PER SQUARE FOOT IN 
SALES (2013)
Apple Stores®
Tiffany & Co.®
lululemon athletica®
Coach®
Michael Kors®
Select Comfort®
True Religion®
Vera Bradley®
Birks & Mayors®
Fairway Market®

RETAIL SIGNAGE:  PRACTICES TO INCREASE ROI
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Buffalo Wild Wings
Summary
Buffalo Wild Wings is an owner, operator and 
franchisor of sports-themed restaurants. Its 
restaurants focus on creating a community around the 
sports experience including watching sporting events 
or other programs on its projection and flat screens, 
competing in Buzztime Trivia, or playing video games. 
The open layout of its restaurants offers dining and 
bar areas that provide seating choices for sports fans 
and families. The restaurants are spread through all  
50 states.

Management Team
Buffalo Wild Wings boasts a strong internal design 
team of in-house designers and architects with a 
holistic approach to building design that touches 
every aspect of the exterior and interior. Innovation 
is led by the senior executives who manage the 
complete visitor experience. The company works 
with outside consultants and architects like Fitch on 
guideline development, with a focus on creating a 
vocabulary that can be integrated into every aspect of 
the experience. 

Slightly more than 40 percent of Wild Wings stores 
(485 of 1080) are managed internally, providing ample 
opportunities for experimentation. For franchisees, 
the organization offers extensive design, permitting 
and documentation support.

Design Strategy
Buildings are developed to adapt to local conditions 
based on a seven-year rolling plan for organic 
expansion. The company has an anti-big box 
approach focused on extensive repurposing of a wide 
variety of building types at locations near commercial 
concentrations of power centers, hospitals, movie 
theaters and college campuses.

CASE STUDY - LEADING DESIGN FOCUSED ORGANIZATION

Key Design Success Attributes:
Buffalo Wild Wings utilizes a sign approach that 
balances consistent branding adapted to unique 
environments. Based on visitor research by the Signage 
Foundation, Inc., as a part of Signs and the Downtown 
Experience, this approach produces the highest score 
across a range of design metrics including: 
Architectural Integration:
Every Buffalo Wild Wings exterior is designed as a 
complete building envelope. Signs and architectural 
elements are designed together and adapted to 
specific urban and suburban site conditions.
Legibility:
A focus on a diversity of brand elements ensures 
recognition from a distance, even with relatively small 
individual elements. A balance of symbol, color, type 
and pattern ensures the messaging is conveyed from 
long distances.
Enjoyable to View:
The restaurant uses an ensemble of design elements 
and creates areas around crowd elements like outdoor 
seating and dramatic landmark entrance towers. 
Well Designed:
Buffalo Wild Wings offers a modern and fresh design 
approach, focused on simple but effective messaging 
integrated into the entire customer experience. The 
graphics approach shares similarities with the most 
recent design innovations in stadium design, seen 
at the University of Phoenix Stadium (home to the 
Arizona Cardinals) and MAPFRE Stadium (home to the 
Columbus S.C. Crew) and others. 
Balanced Illumination: 
A combination of internal illumination for tightly 
controlled messages and external illumination for 
highlighting architectural elements.

485 of the 1080 Buffalo Wild Wings 
stores are owned by the company. 

7.7% 6.5% 3.6%

Sales Growth in 2014 Company 
Owned

Franchise

Industry

KEY STATISTICS
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H&M
Summary
H&M is one of the largest retailers in the world 
with a focus on quality discount clothing and 
accessories. Its key goal is to focus on quality, 
value and sustainability. To meet these goals, 
the company has an in-house product design 
team to stay current and wring efficiency from 
every level of the process. H&M also has a strong 
partnership model employing a global supply chain 
of manufacturers. The company has been on an 
aggressive expansion strategy, with 400 stores 
opening worldwide in 2015, mainly in the U.S. and 
China. Most stores are owned by the company.

Based in Sweden, H&M has more than 3,500 stores 
in 57 countries.

Management Team
Following its partnership approach from the 
product side to the building sign design and 
management team the company employs close 
loyal partnerships that allow the company to 
expand quickly and efficiently into new markets. 
The central management team focuses extensively 
on keeping costs down while encouraging creativity, 
which results in extensive experimentation in new 
materials and lighting technologies.

Strategy
In its global strategy H&M has focused on key urban 
locations with a focus on architectural and interior 
novelty and sustainable material approaches. Most 
stores are leased instead of owned to provide 
speed and flexibility when expanding into new 
markets. The stores follow a transparent and 
lean architectural model to keep a tight focus on 
marketing new product rollouts, which are frequent 
concentrations of power centers, hospitals, movie 
theaters and college campuses. 

CASE STUDY - LEADING DESIGN FOCUSED ORGANIZATION

Key Design Success Attributes:
H&M has a highly successful formula, focused heavily 
on anchoring its iconic brand name, integration of high-
quality architectural elements and dynamic changing 
display. 
Legibility
The H&M brand name is the only major element in the 
store that utilizes the icon color and dimensionality, 
which allows it to contrast starkly with the unique 
interior and exterior environments. The signs are always 
among the highest-quality elements and are often used 
to both anchor building exteriors and serve as central 
interior icons. 
Architectural Integration
While graphics and signs follow a consistent approach, 
the buildings and interiors are unique with specialty 
fixtures and high quality materials. Most H&M buildings 
are highly transparent to allow for the sign/graphic/
display vocabulary to be seen from multiple exterior 
and interior vantage points.
Enjoyable to View
The key to H&M’s marketing strategy is the frequent 
changing of products to reflect new fashion trends. 
Sign graphics and displays support this dramatic 
change and provide an exciting customer experience 
by being refreshed often. Only a small palette of signs 
stay consistent in the store including neon signs that 
accent and support specific services.
Varied Illumination
H&M stores utilize a variety of different lighting 
approaches that liven the building façade including 
channel letters, back lighting, spot lighting and faux neon.

400 New Stores planned for 
2015. An 11% increase

$600 $650

Revenues in Dollars per 
Square Foot
(2014)

H&M
ZARA

Gap Corp.

$400

KEY STATISTICS

$400

Industry
Avg.
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Management Strategies 
that are Central to ROI
In interviews with leading executives, architects, 
designers, consultants and retail industry specialists, 
we are able to observe the management approaches 
that companies, developers and even cities employ 
to achieve greater returns on their investment in 
design, planning and fabrication. In this report these 
strategies will be divided into management and 
collaborative methods. 
 

Management
For signs to be part of a company’s value 
proposition they need to be well integrated into an 
organization’s management practices including the 
executive level. 
 
Leading Management Practices for Increasing ROI

 - Making Sign Excellence a Strategy to Reward
 - Integrating Signs into ROI Metrics
 - Community Engagement
 - Experience Designers Making Signs   

   Central to an Integrated Brand Strategy

Making Sign Excellence a Strategy  
to Reward
Many companies with effective sign strategies 
also have tight controls over design development. 
Many of the leading companies have strong internal 
staffs that manage and control store development 
including signs. James Damian of Buffalo Wild 
Wings® believes that rewarding strong sign and 
building design through staff accountability, 
rewards based on brand excellence, and executive 
recognition leads to stronger sign and building 
development practices. Many design-oriented 
companies also collect extensive data on store 
performance and conduct surveys on customer 
satisfaction that are included in the compensation 
process. This has driven many companies to take 
control of top stores, with tight franchise controls 
over the store development and approval process. 

Many of the companies that utilize sign best 
practices often have tight controls over the design 
program of their facilities, with many operating 
internally or through strict franchise agreements. 
Crate & Barrel is considered a leader in this area 
with extensive design management control, 
allowing for design programs that both flexibly 
meet criteria in a variety of locations and also fulfill 
specific standards for identity.

Integrating Signs into ROI Metrics
Most major retail companies have developed 
elaborate metrics to determine ROI when investing 
in retail developments. These ROI calculations are 
based on the same metrics used for successful retail 
development, dollars per square foot. Successful 
companies usually rate elements such as identity 
signs and wayfinding signs very high when making 
ROI calculations. 

Linda Lombardi, Head of Global Store Design for 
Godiva®, explains that ROI metrics govern every 
aspect of store investment. Better locations receive 
more money for signs and design improvements 
and lower revenue locations receive less investment. 
This is often seen as a self-fulfilling prophecy as 
the rich stores get richer and the poor are starved 
of investment. Well-managed companies increase 
store revenues by making calculated improvements 
based on increasing ROI in underperforming space.

If you want design excellence you need 
to reward it.
James Damia, CEO, Buffalo Wild Wings®

If you want to see innovation in signs 
and brand design, observe how 
companies expend their resources in less 
conventional locations. This strategy if 
improvement is a clue that the company 
is serious about location as a key 
revenue generator.
Linda Lombardi, Head Of Global Store 
Design, Godiva®
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Starbucks® is perhaps the most famous company to 
upgrade its corporate brand through a deliberate sign 
and identity strategy. In 2008, its store identity was 
considered by many customers to be similar to fast 
food restaurants. After overhauling the graphic and 
sign identity as part of a unique store strategy, the 
brand took off again. 

Experience Designers Making Signs 
Central to an Integrated Brand Strategy
All of the examples profiled had one major 
characteristic in common. They all involved 
experience design teams. Leonard Barzsap, Senior 
Associate at Lippincott, defines these firms as 
organizations that can conduct consumer research, 
map complete customer experiences, and visualize 
and implement solutions from management 
improvements to complete design overhaul. The 
rise of experience design firms like Prophet and 
Lippincott, along with architectural firms that also 
develop experience research like Gensler, FRCH 
and Little have enabled retailers to integrate signs 
into a larger branding approach that includes 
advertising, architecture and digital initiatives. 
These firms are also able to develop metrics to 
measure the specific ROI effectiveness of different 
aspects of the customer experience. Making signs 
part of a holistic brand reinforces their importance, 
both as conveyers of quality and as a complement 
to a complete branding strategy. Experience 
strategy is not just utilized by outside firms. 
Companies have internalized these practices as 
well with management teams organizing designers 
and consultants  
in-house.

Dairy Queen was a large company that 
completely re-invented its brand through 
an experience design process working with 
Lippincott. Gourmet Burger  Kitchen is a much 
smaller company that also developed a complete 
experience approach working with Prophet. Both 
companies made identity signs a key part of the 
overall strategy.

Community Engagement
Successful companies have developed strong 
community outreach strategies for new stores, but 
less known is the impact on sign design strategy. 
Christina Galgan, Design Services Manager at 
Walgreens®, found companies following a strategy 
focused on extensive community engagement 
with local stakeholders develop unique design 
concepts for store signs, which in turn increases 
customer loyalty. This approach includes having 
extensive, clearly designed community engagement 
methodologies as well as a proactive approach 
to sign design. This requires design standards 
that are highly flexible and can be adapted to 
circumstances on the ground. This approach is the 
mark of communities that have pursued successful 
design strategies in sign codes by offering stores 
an approach to the sign development process that 
reinforces creativity and unique solutions.

RETAIL SIGNAGE:  PRACTICES TO INCREASE ROI

The mistake most designers and 
customers make is looking at sign 
or building ROI in isolation of the 
entire customer experience. When 
seen as a key touchpoint or as a 
complement to other experiences 
that support brand, the qualities 
that make effective signs become 
more apparent and its value  
goes up.
Leonard Barzsap, Senior Associate, 
Lippincott

Once a company commits to a 
sophisticated community participation 
process design approaches grow 
much deeper and unique since 
a structured participation will 
impact exterior, interior and even 
merchandising standards.
Christina Galgan, Design Services 
Manager, Walgreens
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Valley Green Bank,
Kens Market/Marketime Foods
Summary
Small neighborhood businesses today frequently 
have undertaken major rebranding and redesign 
approaches including signs in their best practices. 
With architects, marketing professionals and 
designers having access to many of the same 
best practices used by larger organizations, these 
businesses have been able to achieve many of 
the same dramatic successes by employing sign 
excellence in their strategies. 

Valley Green Bank
Valley Green Bank opened in 2006 and expanded to 
three banks in the city of Philadelphia. The bank has 
a clear strategy of utilizing new bank branches as 
part of its efforts to rejuvenate urban neighborhoods. 
The small bank developed a strong brand early, hiring 
professional branding company Spark5 Design & 
Marketing to develop its graphic palette, website 
and all print collateral. Metcalfe Architecture and 
Design utilized the graphic palette when designing 
new banks inside of renovated existing buildings, 
with each of the three community banks reflecting 
the unique neighborhood character. The bank was 
purchased by a larger community bank in early 
2015, which will utilize many of the design practices 
developed by Valley Green Bank.

Ken’s Market/Marketime Foods
Owned by one family, these two independent 
supermarkets are located in Seattle neighborhoods. 
The family grew the store organically over the years, 
with Marketime Foods being renovated by I-5 Design 
& Manufacture in 2008 and by LDG Architects in 2015 
and Ken’s Market was renovated in 2010. Both stores 
have unique architectural and graphic approaches 
focused on complementing their communities.

CASE STUDY - LEADING SMALL COMMUNITY BASED ORGANIZATIONS

Key Design Success Attributes:
While reflecting different industries, both organizations 
are focused on creating environments that 
complement their local communities.
Unique
Both organizations have focused on ensuring 
each location has characteristics unique to the 
neighborhood in which it is located. Marketime 
Foods and Ken’s Market each use distinct landmark 
signs that match the character and scale of the 
neighborhoods. Valley Green Bank utilizes a common 
graphic palette, but applies it to three distinct sign 
approaches. 
Architectural Integration
Both organizations take architectural integration of 
signs and building very seriously by designing signs 
into awnings, facades and fascia. Valley Green Bank 
utilizes color and pattern extensively in its bank 
designs along with opening up the storefronts with 
larger windows. Ken’s Market/Marketime Foods 
utilizes awnings and overhangs as sign supports and 
to tie its buildings together. 
Graphic Integration
Both organizations incorporate extensive graphic 
integration into their store design. Valley Green Bank 
applies iconography as a graphic pattern in both large 
format graphics and marketing materials.  Marketime 
Foods integrates large format graphics into awnings 
and window displays.

$29.25 $26.00

Return on Equity (2014)
Valley Green was 8th 
in ROE of 4,000 U.S. 
Community Banks

Valley 
Green 
Bank

Average 
Community 
Bank

KEY STATISTICS

Revenues in Dollars 
per Square Foot

$1100 $1743

Marketime
Foods

Trader 
Joes

Avg. Limited 
Assortment
Markets

$600

Valley Green Bank branch in South Philadelphia

Marketime Foods
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Shops Around Lenox, Classen 
Curve and Nichols Hill Plaza
Summary
Shops Around Lennox and Classen Curve are strip 
shopping centers that are part of much larger 
shopping complexes that follow dramatically 
different architectural and sign design strategies. 
What they share is a desire to utilize sign innovation 
to elevate traditional car-oriented strip shopping 
centers into leading retail destinations.

Shops Around Lenox Design Approach
The shopping center was developed as part of a 
$35 million renovation strategy in 2011 by Healey 
Weatherholtz Properties. Adjacent to the Lenox Mall 
in Atlanta, the center was renovated by design firms 
ASD and Cooper Carry to raise the profile of the 
aging shopping center which had a 40% vacancy 
rate. The center is anchored by one key tenant, but 
all the stores have distinct modern storefronts and 
signs that share few consistencies beyond modern 
design and quality materials. The one area with 
the most consistency is the pylon sign where the 
different brands utilize a similar background color. 

Classen Curve and Nichols Hill Design Approach
Developed in Oklahoma City in 2010, the shops 
utilize a distinctly modern approach with large areas 
of glass and display surfaces. Mall tenants must 
utilize a well-organized sign and display strategy 
to be successful within the tightly consistent 
architectural approach. Instead of a pylon sign that 
communicates all the destinations in the complex, 
one distinct gateway is utilized. WP Glimcher 
purchased the retail complex in 2014 and sells the 
location as a singular destination.

CASE STUDY- COMMERCIAL STRIP SHOPPING CENTER DEVELOPMENT

Key Design Success Attributes:
Both developments are fundamentally different in 
terms of design, planning and location, but they share 
some of the fundamental best practices for achieving 
high value utilizing signs and identity. 
Legibility
Both complexes use dramatically different approaches 
towards identifying stores that are equally acceptable. 
Classen Curve uses only one iconic landmark gateway 
sign with no support stores listed. The stores themselves 
have iconic dimensional signs that pop off the high 
contrast facades. Shops Around Lenox takes the opposite 
approach. The pylon signs features all the stores but in a 
consistent graphic approach while each individual store 
receives its distinct architectural approach. 
Quality Materials 
Both developments treat signs as high-quality 
elements that use strong materials, both for the 
foreground icons and the sign backgrounds. 
Architectural Integration
While both developments are fundamentally different, 
they utilize clear standards for integration of 
architecture and sign. Shops Around Lenox conceives 
the sign and façade as one design while Classen Curve 
has tight standards for integration of sign and façade 
including illumination, size and placement. 
Integration of Display
Both developments take display very seriously as 
landmark elements that complement signs. Shops 
Around Lenox utilizes distinct large windows across 
all stores, even while each storefront has its own 
individual architectural façade. Classen Curve has 
consistent glass facades along with specific landmark 
window elements that allow showcase displays to 
stand in stark relief.

$500 $575

Store Value in dollars per 
square footClassen 

Curve

Shops 
Around 
Lenox

Avg. High 
End Strip 
Center

$250

KEY STATISTICS

Shops Around Lenox

Classen Curve
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Collaboration
Increased collaboration between designers and 
contractors responsible for each area of the retail 
development process has helped place signs as a 
value generator. These groups—including architects, 
visual merchandisers, marketers and fabricators—
are increasingly seeing the value of their work as 
interrelated.  

Leading Collaborative Approaches
 - Architectural Integration
 - Integration and Management of Sign, Print and  
   Display
 - Cooperation between Retailer and Fabricator 
 - Careful Management of Digital Media Content

Architectural Integration
Advances in the integration of architecture, 
landscape and signs has led developers and retailers 
to value signs in development projects. Jan Lorenc, 
Director of Design of Lorenc+Yoo Design believes 
that this confluence of developers recognizing the 
premium prices given to mixed-use developments 
($100 or more per square foot) and the rise of 
architecture firms with the ability to integrate signs, 
graphics and architecture at a higher level has 
made signs central to the development equation. In 
addition, the shift of retail from internally focused 
malls to exterior complexes has put signs at a 
premium in new renovations. Alan Metcalfe, Principle 
of Metcalfe Architect & Design, reinforced the idea 
that retailer’s understanding the value of signs 
as central to building investment has shaped the 
structure of architecture firms, with even the smallest 
companies having the ability to bring graphics and 
architecture into the design process. 

ASD | Sky specializes in upgrading retail strip 
malls, enclosed malls and town centers with 
integrated architectural façades, streetscape 
elements, and signs. The close collaboration 
between sign designer and architects has been 
one of the major reasons that signs and graphics 
are seen as fundamental to the improvements in 
shopping centers.

Integration and Management of Sign,  
Print and Display
Another new and important strategy that has led 
to more effective signs is expanding the idea of a 
sign to go beyond just one on-premise sign to a 
complete strategy. Anne Kong, Professor of Visual 
Presentation and Exhibition Design, Fashion Institute 
of Technology, describes this practice as reshaping 
sign, architecture and display. Retail buildings are 
becoming much more transparent, making window 
and fixture display part of the overall brand identity 
development process. This also has made sign 
quality important to the visual merchandising and 
display teams that control how store design is 
managed over time.

Urban Outfitters® has developed a comprehensive 
design management team that considers architecture, 
signs and window display on projects. When a sign is 
treated as part of a display, its value becomes more 
multi-dimensional. The company has had an impressive 
rate of return attributed to its overarching design 
performance.

Signs today have become part of the 
larger display environment which has 
improved their value significantly. Sign 
integrated into larger displays use 
higher quality materials and have a 
much more extensive use of creative 
lighting including neon, marquees, and 
dynamic LED.
Anne Kong, Associate Professor,  
Fashion Institute of Technology

Developers now have clearer ROI metrics 
on store improvements which has put the 
integration of architecture and signs as a 
significant strategy for mall and shopping 
center renovations.
Jan Lorenc, Director of Design,  
Lorenc + Yoo Design
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Cooperation between Retailer  
and Fabricator
Retailing is extremely cost sensitive and many retailers 
and developers have been known to skimp on material 
and illumination quality beyond a surface approach. 
Leading companies are also cost sensitive but have 
a more nuanced approach to balancing quality and 
value by having a close relationships with fabricators, 
who are asked increasingly to take a larger role in the 
development process. Paul Dudley, President of id 
Signsystems, believes that advances in the fabrication 
and project management industry have raised the 
value of signs as part of the store development 
process. This includes taking a leadership role in 
prototype development, value engineering, rollout 
management and project management.

Very few companies have closely integrated 
digital content into their signs, but a few 
companies like Cumberland Farms have been 
exceptions, experimenting in digital signs as a 
key component of its marketing strategy.

Careful Management of Digital Media 
Content
Gauging the effectiveness of digital media as a 
complement or replacement to static signage is 
still a complex evaluation. The biggest dilemma 
according to Ben Barr, Sales Manager at Watchfire 
Signs has been investing in both quality signs 
and ongoing content. Successful retailers make 
dynamic digital signs central to their marketing 
and information strategy, with long-term content 
strategies and an eye-to-design quality equal to 
physical signs.

Transparent buildings have meant interior signs must 
do double duty as key identity elements, raising both 
their profile and the need of fabricators to coordinate 
them closely with the store team.

RETAIL SIGNAGE: PRACTICES TO INCREASE ROI

Successful retailers usually look beyond 
the race to the bootom approach for 
sign pricing and implementation to take 
a more balanced approach between 
quality and pricing. This produces 
incredible pressure on fabricators to 
create value based quality solutions but 
also has fueled innovation in the industry.
Paul Dudley, President, id Signsystems

The quality of digital signs and their content is so visible in the 
environment it is dangerous to skimp on this investment.
Ben Barr, Sales Manager, Watchfire Signs
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Wawa Convenience Stores,
Sheetz Convenience Stores
Summary
Over the last 40 years two convenience store 
companies in the Mid-Atlantic and Northeast have 
grown to dominate their local areas while setting a 
standard for the convenience store industry. While 
relatively small in the number of stores compared 
to franchise chains like 7-Eleven, Wawa and Sheetz 
stores are known for high performance, often 
having five or more times the revenue of rivals. Both 
companies also focus heavily on combining gas 
stations with convenience stores for newer stores 
to raise their visibility and allow for stores to grow. 
Both stores are expanding beyond their current base 
slowly while maintaining ownership. 

Management Approach
Wawa and Sheetz are privately owned, and own 
all their stores. This allows for both strong internal 
design control as well as tight performance metrics 
for each company. The management approach 
has resulted in a tight expansion strategies; stores 
maintain very similar customer experiences when 
growing into new communities. Store layouts and 
promotions also stay very consistent along with the 
growth strategy. 

Strategic Design Approach
Both organizations have dramatically different and 
distinct store design while sharing a number of 
consistencies when it comes to following design best 
practices. Both organizations have been focused on 
combining gas and building architecture in most of 
their locations, with large distinct canopies for gas 
and architecturally distinct buildings. Sheetz utilizes 
a more graphically oriented approach, using red as a 
key identifier for the larger monument structure and 
building. Wawa utilizes a strong icon along with a 
powerful architectural structure and gas canopy and 
less obtrusive monument lighting.

CASE STUDY - CONVENIENCE STORES

Key Design Success Attributes:
While both stores have distinctly different design 
approaches, they share similar design attributes 
which have reinforced their success.
Legibility
Both stores utilize key brand elements that extend 
beyond signs to reinforce their identity. This allows 
the stores to be identifiable from long distances. For 
Sheetz, it is the use of color while Wawa combines 
a large logo identifier and consistent architecture. 
Both stores minimize additional sign clutter by 
having clear guidelines for the use of temporary 
promotional signs. 
Architectural Integration
Both organizations integrate sign design into their 
architecture in distinctly different ways that are both 
highly effective. Sheetz uses color on large surface 
areas and particularly awnings and metal pylons 
structures. Wawa uses a simple half arch and pitches 
roof that is reconfigured for a variety of urban 
and suburban conditions, and is also reflected in 
monument and wayfinding signs.
Consistency
Both organizations have focused on simple consistent 
messaging and tight controls of messaging on all 
of their stores. Tight management control of stores 
keeps the organization from having too many distinct 
signs in terms of material, color or logo. 
Illumination
Both organization use illumination in distinctly 
different ways to highlight their identity. Sheetz 
focuses on the illumination of their awnings and sign 
canopies. Wawa focuses on internal and external 
lighting of their key iconic elements.

$3,500 $3,300 $950

Revenue in Dollars  
per Square Foot (2014)*

Wawa

Sheetz

7-Eleven

KEY STATISTICS

Wawa

Sheetz

*Wawa and Sheetz 
stores include gas
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Larimer Square,
Beale Street Historic District
Summary
Historic Districts must balance a careful respect for 
historic architectural precedence with the need to 
create a modern, business-oriented district. Historic 
Districts also require a clear management approach 
that integrates city guidelines with encouragement 
of best design practices for revitalizing the 
community. These two communities share the 
exciting private and public best practices for the 
development of signs in historic districts. 

Larimer Square
A historic block in Denver that was saved from 
destruction through the creation of the Larimer 
Square Associates in 1963 to manage the properties 
on the block. The block became a historic district in 
1971 and was bought by a development company, 
Larimer Associates, in 1993. The company has 
encouraged the local stores and restaurants to take 
modern and creative approaches to the design of 
their stores. This is matched by progressive historic 
district sign guidelines from the city which includes 
best practices. The development company utilizes 
lighting and street infrastructure to tie the eclectic 
storefronts together.

Beale Street Historic District
The main commercial street for Downtown Memphis 
had been in extreme disrepair with nearly every 
commercial storefront vacant. Historic landmark 
status was granted in 1966, but little change 
occurred until the creation of the Beale Street 
Development Corporation in the 1970s. The city 
later developed sign regulations that address the 
unique scale and characteristics of different districts 
in downtown Memphis, which encouraged more 
flamboyant and exciting sign design in the historic 
district and surrounding sports and entertainment 
area. 

CASE STUDY - HISTORIC DISTRICTS

Key Design Success Attributes:
Both historic districts represent the blend of 
aggressive private investment and progressive city 
codes and infrastructural support. This has resulted in 
sign excellence in the following areas:
Experience
Both districts looked beyond just the historic 
architecture of the district to envision how signs could 
support a vibrant street life and to incorporate these 
ideas into guidelines and best practices. For Larimer 
Square, this includes creating a lighting structure that 
spans and links the street, street-spanning banners 
and signs that reinforce the major corners. For Beale 
Street Historic District, this includes major investments 
in signs for institutions including theaters and public 
offices which support private sign investment. 
Illumination
Both districts make illumination central to sign 
strategy. For Larimer Square, this includes a more 
restrictive approach, minimizing individual sign lighting 
and maximizing streetscape lighting and interior 
window lighting display. Beale Street allows for eclectic 
and dynamic lighting approaches using neon and LED 
light displays as well as projected lighting.
Graphic Display Integration
Both districts encourage the use of multiple graphic 
approaches in addition to signs, including awnings, 
window graphics, wall murals and object displays. These 
practices are also part of the city guidelines for the 
historic districts. In Larimer Square having more than 
100 businesses in a small area requires diverse graphic 
approaches for locations where large-scale traditional 
projecting signs are not possible. For Beale Street 
Historic District, painted building signs and murals with 
projected lighting adds diversity and minimizes clutter 
from the large-scale projected illuminated signs.

Leasing Price per  
Square Foot (2014)

$29.25 $26.00

Larimer 
Square Downtown

Denver

KEY STATISTICS

Larimer Square

Beale Street Historic District

0% 17.6%

Beale 
Street

Downtown
Memphis

Vacancy Rate (2014)
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Taphouse 23, Lit Brothers
Summary
Digital signage is a new area where effective 
practices are still being explored by leading 
companies. While there is not yet easy to establish 
return improvements for companies employing 
successful digital signage, we can still identify and 
analyze organizations that are utilizing the new 
medium effectively.

CASE STUDY - DIGITAL SIGNAGE

Taphouse 23 Design Strategy
Creating and managing digital signs are among the 
most challenging developments for a small business. 
Gary Johnson, the developer behind Taphouse 23 in 
Bridgeport, Pennsylvania, focused on making digital 
signs the cornerstone of the development of the 
restaurant. The company went through a prototype 
process with Watchfire Signs to select a digital display, 
eventually going with a 10mm solution that would have 
high resolution for both drivers and pedestrians. The 
developer worked closely with Braun Signs to integrate 
the digital sign both into a landmark sign pylon and 
into the architecture of the building and outdoor patio. 
The developer than worked with the manufacturer and 
marketing company to develop templates for the digital 
display that could be applied to concerts and special 
events.

Key Design Success Attributes
Architectural and Landscape Integration
The digital display is integrated not just into the larger 
sign, but also into the outdoor seating area of the 
restaurant. This approach of considering both pedestrian 
and vehicular users makes the sign a central part of the 
visitor experience. 
Legibility and Quality
Taphouse 23 made a significant investment in a state of 
the art display to ensure that pedestrians and people 
sitting in the outdoor areas of the restaurant would be 
able to read the display at the same level of comfort as 
a driver viewing from a distance. Creating templates in 
advance also ensure a high quality and clear image.
Content Management
A formal content display approach utilizing 
sophisticated templates that take advantage of the high 
resolution screen keeps the display exciting. Frequent 
content changes and an event driven approach ensures 
that the digital sign keeps a central role in the success of 
the bar.

Lit Brothers Design Strategy
In 2015 Brickstone Realty installed a large digital 
billboard sign along the roofline of its Lit Brothers retail/
office building in Center City Philadelphia. The sign was 
proposed based on guidelines established by the Market 
Street East Advertising District which encourages more 
vibrant signs in the area. In addition to make public 
investments in return for the large sign, the company 
had to show the sign was not a safety hazard through a 
traffic study. The developers also had to show that the 
sign would not take away from the historic nature of the 
building, using a design approach in keeping with signs 
placed on the building in the past. The sign itself was 
developed using see through GKD media mesh which 
complements the architecture of the historic building. 
The company hired a digital media advertising company 
to ensure that the digital content on the signs will be 
interesting and reflects the potential of the technology.

Key Design Success Attributes
Architectural Integration
The developers worked with local community officials 
to make sure the sign was in keeping with the historic 
nature of the building while updating to a modern 
commercial environment. The use of a more transparent 
digital technology allows the sign to have a more 
subtle presence on the building, and maintains a strong 
appearance even when the sign turned off.

Legibility and Quality
Prototype testing produced a sign that would appear 
highly legible from a distance and from multiple view 
corridors and angles. 

Content Management
Working with a specialized media advertising firm 
succeeds in developing content that takes advantage 
of the unique features of the sign. In addition the firm 
develops scripted content when there advertising is not 
active on the sign.
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From: Robert Kearney [mailto:robert@speedysparklecarwash.com]
Sent: Friday, May 31, 2019 7:01 PM 
To: 'Aaron DeJong' <aarond@louisvilleco.gov>
Subject: RE: signage 

Aaron,
Thanks, again! 
I am attaching a small collection of sign research studies and digital message board studies, 
which I found fascinating. Here are my five favorite takeaways: 

1. FHWA studies confirm inadequate signage leads to 41% of accidents must be important to
commercial signage, too!

2. 54% of shoppers failed to find business due to poor signage!
3. ZERO correlation between digital signage and traffic accidents!
4. 81% of consumers say Electric Message Boards DO NOT detract from community appeal!
5. Signage can generate more the 10% more sales and Digital signage adds an average of 2.1% to

sales Plus, signage is particularly important to success of small businesses!
All the best to you, I will be out of the office for a while this month.
Robert
Robert E Kearney 

Speedy Sparkle Car Wash 
Loveland and Louisville, Colorado 

Robert E Kearney 
Cell 303-902-9100 
Business Office: 
549 N 4th Street 
Berthoud, CO 80513 

(970) 532-4243 
Fax (970) 532-3603 

www.speedysparklecarwash.com

From: Aaron DeJong [mailto:aarond@louisvilleco.gov]
Sent: Thursday, May 09, 2019 3:51 PM 
To: robert@speedysparklecarwash.com
Subject: signage 

Robert,

I did finally get a chance to talk with my colleagues about your signage requests.  One of the 
options that we discussed that I think is a good option to request is for the car wash to be allowed 
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to build its own monument sign on South Boulder Road at 40 sf.  I think that is one of the 
options we discussed.  If you were to request that modification, it would be looked upon 
favorably.

aaron 

Aaron M. DeJong 
Economic Development Director 
City of Louisville, CO
749 Main Street
Louisville, CO 80027 
Phone: (303) 335-4531 
aarond@louisvilleco.gov
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Planning Commission 
Meeting Minutes 

July 11, 2019 
Page 2 of 10 

 

Moline moved and Howe seconded to continue the item to the August meeting. 
 
Speedy Sparkle PUD Amendment: A request for approval of a Planned Unit 
Development Amendment to allow changes to the signage at 1414 Hecla Way. 
(Resolution 14, Series 2019) 

 Applicant: Speedy Sparkle Car Wash – Louisville, LLC 

 Case Manager: Felicity Selvoski, Planner/Historic Preservation 

Rice asked for conflicts of interest. Hoefner stated that he was a customer at the 
Speedy Sparkle but did not think that disqualified him. 
 
All notices met as required. 
 
Selvoski presented the request to amend the sign code for three properties at Speedy 
Sparkle. The original PUD was approved in 2000 as the Black Diamond Car Wash with 
two monument signs. In 2010, the King Soopers Fueling Center PUD included a shared 
monument sign, as well. The PUD amendment included requests to modify and install a 
monument sign along Hecla Way, bring the installed menu signs into compliance, and 
build their own monument sign. This application did not include confirmation from the 
other two properties that they are okay with these changes.  
 
The sign architecture is proposed for steel I-beams, a metal base cabinet, and an LED 
panel. The Hecla Way sign included the same steel I-beam architectural border. Staff 
used the CCDSG to evaluate the proposed signs. The materials are supposed to be 
compatible with the associated structure in terms of materials, color, and design, and 
staff does not feel that the signs meet this criteria. The Speedy Sparkle building does 
include steel I-beams, but staff did not find this to be a strong enough connection. This 
application would also result in three monument signs on the Speedy Sparkle property. 
Currently, the sign code allows for one and the original PUD allowed for two. The 
monument signs along South Boulder Road greatly exceed the 60 square feet. The 
proposed LED panel was not something permitted under the sign code. Finally, the 
proposed sign designs did not provide information to determine which sides were 
translucent and which were opaque and current sign code only allows the letters to be 
translucent; the sign background coloration did not match coloration elsewhere on the 
site; and the signs were not uniform in color, all of which is both are required in the 
current sign code. 
 
Staff also addressed the draft sign code, though they did not use it to judge the 
application. One of the goals of the draft was to reduce sign clutter, which this 
application did not achieve. Electronic message centers are allowed in the draft code if 
there are exceptional circumstance and if they elevate the design. Staff did not feel they 
had enough information to determine this. This application also has signs taller than the 
maximum freestanding 5 feet height maximum on the existing PUD.  
 
Staff recommends approval of the resolution, which would deny this application. The 
proposed PUD amendment did not meet the intent and requirements of our current 
design guidelines and any changes would need to be approved by the adjacent property 
owners that would be affected. 
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Rice asked if the current monument sign was at the maximum size or if it could be made 
bigger.  
 
Zuccaro replied that the sign was likely built to what was allowed but he would confirm. 
He noted that at the time of the original PUD it made sense to combine the three signs 
from the three properties even though it required a waiver from the sign program.  
 
Rice asked about the menu signs. 
 
Selvoski replied that they were put in without going through the PUD process or a 
building permit and that they were not addressed under the current sign code. 
 
Moline asked what it would take to modify the existing sign. 
 
Selvoksi stated that it was already at the maximum size. 
 
Zuccaro added that any change would require a PUD amendment because the sign did 
not currently adhere to the code. 
 
Rice invited the applicant to make his presentation. 
 
Robert Kearney, 549 North Fourth Street in Loveland, asked for a show of hands to who 
had been to the car wash and proceeded to hand out flyers. Vice Chair Rice informed 
Mr. Kearney that the Commission could not receive anything from the applicant at a 
public hearing. Kearney stated that the original PUD included all the property with the 
three owners. Under that PUD, the car wash was entitled to half of the joint sign on 
South Boulder Road. Speedy Sparkle occupied about half of the total property. The 
King Soopers PUD used to have a different sign requirement, but their PUD never had a 
signature from the car wash owner and the South Boulder Road sign is an off-premises 
sign to King Soopers. He did not want to diminish that sign, but they were asking for half 
of the signage space for Speedy Sparkle. He described that the other signs at King 
Soopers were larger than those at Speedy Sparkle. He stated that 54% of customers in 
a four-year study couldn’t find signs due to being too small and customers complain that 
the lettering on signs was too small and that 81% of consumers appreciated LED signs. 
He listed other percentages to show that signage is important to businesses big and 
small. He and his business wanted to be treated fairly as King Soopers has been.  
 
Chip Weincek from CWA Architecture described the history of the application, which 
had been started in September 2018. He believed that the proposal responded to the 
request to address the contextual built environment. They had had multiple meetings 
and revisions to their submittals and had not had much feedback from staff. Weincek 
proceeded to describe the application. The site plan showed that speedy sparkle was 
the largest property on the site. The shared signage, which was never recorded with the 
Speedy Sparkle property, was too small for the property. He showed that Speedy 
Sparkle and Jiffy Lube had 10 square feet on the shared sign each and King Soopers 
had 40 square feet. King Soopers also had a second monument sign for a total of 69 
square feet. He showed the existing menu signs, reminding the Commission that the 
menu signs were not addressed in the code and the owner of Speedy Sparkle thought 
that that meant he could proceed to put them up. Weincek stated that the menu signs 
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had been very helpful for business. At first, they had requested a 12-foot sign and staff 
said that was too tall so they tried to lower it but thought that the 5-foot limit was too 
small. He showed the need for a sign on Hecla Way where customers enter the 
property. They were proposing to have Speedy Sparkle have its own monument sign, 
Jiffy Lube have 20 square feet, and King Soopers remain the same. He thought there 
was a good synergy of the owners in the area and they wanted to maintain that. They 
were also proposing to convert the flip-over numbers to LED, which is what King 
Soopers is doing for the fueling station. It was Weincek’s understanding that staff 
supported turning the gas station numbers to LED. He stated that the code allows 
individual property owners to have up to 60 square feet of signage under the new sign 
code. He responded to staff’s concerns about the architecture by pointing out that the 
architecture matched what was originally approved along Hecla and that the main 
architectural features of the Speedy Sparkle building was steel. He stated that the 
CDDSG allowed for multiple signs at multiple entries for identifying businesses. He 
noted that this was a critical part of the application, because the guidelines referred to 
signs and entries in the plural. 12 feet in a retail zone for monument signs were also 
allowed. Weincek showed a selection of other signs that had been approved under the 
current guidelines.  
 
Weincek asked if it was possible to continue the application based on the Commission’s 
deliberation.  
 
Rice suggested that they proceed as normal and the applicant can request a 
continuance at the end if they chose. 
 
Moline asked the applicant to walk through the incorporation of steel in the proposed 
signs. 
 
Weincek showed the elements on the PowerPoint.  
 
Moline asked about the requirement to have one sign per structure. 
 
Weincek replied that they believed that came from Section 7.5.  
 
Kearney added that Speedy Sparkle had an access point on Hecla Way and a curb cut 
between the car wash and the King Soopers fuel station.  
 
Howe asked for clarification between the commercial and residential guidelines. 
 
Zuccaro replied that the CDDSG applied to this property and this applicant was about 
being allowed to vary from the CDDSG. 
 
Hoefner asked about the conversations that went on among Speedy Sparkle, King 
Soopers, and Jiffy Lube.  
 
Kearney replied that the PUD addressed that shared sign, which was on the property 
line between Jiffy Lube and Speedy Sparkle. He noted that the various PUDs were in 
conflict. He and King Soopers were working together to try to fix this issues and as part 
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of that cooperation, King Soopers wanted to have the LED signs included in the 
amendment.  
 
Hoefner asked how many monument signs they thought they were entitled to. 
 
Chip replied that they thought they should be allowed one each for Speedy Sparkle, 
Jiffy Lube, and King Soopers. He added that they should also be allowed signs for each 
entry.  
 
Hoefner asked if electronic message centers (EMCs) were allowed under the code. 
 
Weincek replied that he understood that they were not allowed. He stated that the City 
needed to update its code on LED signs, because these were the future of commercial 
signs. 
 
Hoefner asked what would happen if the Planning Commission granted the 
continuance, would the applicants be able to come to an agreement with smaller signs 
and no EMCs. 
 
Weincek replied that he wanted to hear what the Commission had to say about the 
larger signs and the EMCs.  
 
Kearney added that the original proposal tried to meet Director Zuccaro’s goal of having 
fewer signs, but the signage was greater than 60 square feet. The applicants were 
happy with that at the time, but later they found out that the application was no longer 
acceptable. He believed that there was more than one way to make signage visibility 
happen.  
 
Rice asked if the 2011 PUD amendment predated the applicants’ ownership of the 
property.  
 
Kearney stated that he had not been the owner at the time and that he could not speak 
to the original agreement among the property owners. 
 
Zuccaro added that the boundary of the original PUD included all three of the properties 
and appeared to be validly approved by the City and recorded.  
 
Rice replied that he wanted to make sure it was understood that there was still one PUD 
over the three properties. 
 
Zuccaro replied that, as far as signage was concerned, yes. 
 
Weincek stated that there was nothing about ownership of the current monument sign. 
 
Rice replied that he did not think the Planning Commission could speak to property 
disputes. He invited members of the public to speak. 
 
Laura Chenerock 1459 Hecla Way in Louisville, stated that she lived in the townhouse 
adjacent to the car wash and was a customer there. She stated that she represented 
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the people living in her building and other people in the area, some of whom had written 
to the Commission. She asked the Commission to consider the residential perspective, 
noting that the examples used in the presentations of other monument signs had not 
been near residential areas. She was concerned about the Hecla Way sign and thought 
it was out of balance with the residential area, especially given its size and lighting. She 
noted that the car wash stayed open after dark and their lights shined directly into her 
living room. She added that the sign might also be disruptive to wildlife given the light 
pollution. She appreciated the car wash’s efforts in trying to blend in already, including 
planting trees.  
 
Howe made a motion to include an email from the public in the record. Motion passed. 
 
Zuccaro noted that the underlying code provided options to abandon the current sign 
program and go back to individual signs for each of the businesses. However, the 
applicants wanted to vary from the code. Staff therefore looked to the current policies on 
signage. Zuccaro noted one specific policy in the CDDSG, Section 7.2: “The size of the 
signs should be modest and provide businesses sufficient visibility and identification 
without becoming a dominant part of the landscape.” When staff reviewed this outside 
of the context of what was allowed in the code, staff had to consider what worked within 
the context while also serving the business. Appropriate LED signs needed to be an 
improvement on what would be there without LED, as well, though staff was not the 
arbiter on what was appropriate for LED signs. Zuccaro also addressed Section 7.5 in 
the CDDSG about the plural of the monument signs, noting that they were allowed one 
monument sign per building. He explained that staff had view the Hecla Way sign in a 
residential context and signs in that context needed to be an improvement on the code. 
He concluded by stating that the Commission could approve, approve with conditions, 
or deny. He noted that it would be helpful for the Commission to have a discussion 
about their findings . 
 
Hoefner asked for staff’s perspective on the applicant’s feeling that they had not 
provided sufficient feedback.  
 
Zuccaro repied that staff intended to provide feedback so that applications could be 
ready to go before the Commission, but the applicant had to provide sufficient plans to 
comment on. In some cases, the applicant and staff did not agree on certain elements 
of the proposal, so staff was looking to the Commission to make those decisions. 
Zuccaro added that staff did not make designs, but they did try to provide feedback on 
proposals. 
 
Hoefner asked about the allowance for one monument sign per building. 
 
Zuccaro responded that with the existing PUD the car wash had received a waiver to 
have two different signs in 2010. There were other waivers for other property owners, as 
well. The property owners would have to abandon the PUD in order to have a 
monument sign on one of their road frontages. He did not think that would work sign gas 
stations and car washes would likely need sign frontage on South Boulder Road. 
 
Hoefner asked about the initial iteration of the design where there were fewer, larger 
signs. 
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Zuccaro replied that the original proposal had a sign area of 120 square feet. Staff told 
the applicant that something over 60 square feet might work, but 120 square feet was 
too much. 
 
Kearney stated that he appreciated staff’s time and that the King Soopers PUD was not 
recorded on the car wash’s property. He described the main issue as a fundamental 
matter of equity and following the code. King Soopers had many large signs, which the 
car wash did not want for themselves. They wanted to have decent signage exposure. 
He appreciated any direction from the Commission to work with staff to get decent 
signage for his one-acre property. Having increased signage would make a big 
difference for the business. 
 
Rice asked for commissioner comments.  
 
Howe appreciated Speedy Sparkle’s requests and agreed with the right to have decent 
signage exposure. He saw the three different signs as three different matters. He 
thought that they were entitled to have a sign on South Boulder Road based on Section 
7.2B. However, the sign that was proposed – though they were entitled to it – did not 
meet the guidelines as proposed due to its size and lighting. As for the menu signs, he 
thought that there was no issue with them since they were not referenced. As for the 
Hecla Way sign, Howe quoted Section 7.5, again finding that the applicant was entitled 
to a sign there but it had to be responsive to the “family of signs” as described in 7.5.  
 
Hoefner stated that he was sympathetic to the fact that the existing sign was very small. 
He thought that the Commission needed to find a way to approve something bigger on 
South Boulder Road, but he did not think that the proposed sign was it. He did not think 
the Commission would approve an EMC and did not support it himself. He also thought 
the proposed sign on Hecla was too big given the residential context. He did not see 
any issues with the menu boards. As for the proposed materials for South Boulder, he 
thought that the I-beams blended in with the building. He did not think that the PUD 
issue was in the Commission’s wheelhouse and the applicant needed to resolve that 
with King Soopers.  
 
Moline stated that he wanted Speedy Sparkle to succeed and he hoped that they could 
find a way to make it work. He thought that staff and the Commission had spent a 
considerable amount of time reviewing the new sign code and had heard a lot of 
feedback from the community, and the proposal was in a space where the Commission 
was being influenced by community desires and the code that was being developed. He 
thought it was helpful to look toward the future code in the case of a PUD amendment. 
 
Rice stated that in his view it was not the Commission’s role to micromanage signs and 
some of the criticisms of this proposal were micromanaging. He saw that the applicant 
needed adequate signage. However, given the grouping of the signs, he thought they 
should be treated together and he was concerned that the signs were being treated 
piecemeal instead of with all the property owners. He thought it was doable to work with 
all the property owners at once. He believed that Louisville should be a business-
friendly community with adequate signage. He stated that he thought that if there were 
going to be menu signs, they should be approved by the City and so they should be 
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addressed in the code. He noted that the Commission and the Council had not 
approved the new sign code and it could not be acted upon based on this application 
and he was therefore not prepared to approve any EMCs. He thought that a 
continuance was a good way to handle this so staff and the applicant could take another 
look at it. He was also sympathetic to the fact that it had already been a long process, 
so it should be a priority for staff and the applicant. He asked for a motion. 
 
Zuccaro recommended continuing it to a date certain and suggested asking the 
applicant about a reasonable timeframe. The applicant agreed to a 60-day timeline. 
 
Howe noted that there may be additional parties that might become involved in the 
process.  
 
Rice added that they might need to bring a totally new application and that would 
require a new public hearing.  
 
Zuccaro replied that the Commission could take no action if there should be a new 
application. 
 
Chip thanked everyone for their feedback and thought that the new information would 
be helpful. He agreed that September 12th would be doable and that he did not want to 
make a new application.  
 
Zuccaro noted that the new sign code may come into effect and that might make the 
process more complicated. 
 
Rice stated that the Commission should continue it to September 12th and if any issues 
come up staff and the applicant could deal with that at that time. 
 
Hoefner made a motion to continue this application consistent with the discussion 
tonight to September 12, 2019. Moline seconded. Voice vote. Motion carried 
unanimously.  
 
5-minute recess. 
 
824 South Street/957 Street PUD Extension and SRU Amendment: A request for a 
one-year extension to the 824 South Street/957 Main Street Planned Unit Development 
and an Amendment to the Special Review Use for outdoor sales of retail goods and 
eating and drinking establishments. (Resolution 15, Series 2019) 

 Applicant: Hartronft Associates, P.C. 

 Case Manager: Rob Zuccaro, Director of Planning and Building Safety 

 
Public notice met as required. 
 
Zuccaro presented two requests for 824 South. The applicant acquired the property in 
2018 and was working with staff to make changes under administrative review, but the 
change in the 2016 SRU and the extension had to go through a public hearing. The 
applicant believed that the one-year extension would provide adequate time. To 
evaluate the extension, staff considered what had changed from 2016 had found that 
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  7. Sign Design 
 
 
 

Goal: 
 
Signs should be consistent with project and overall 
development design but should be subordinate to 
architectural and landscape elements.  Signs serve to 
identify, inform, direct, regulate and interpret.  Each 
commercial building or group of commercial buildings 
should have a consistent and comprehensive sign 
program from project identification at the street 
through individual tenant suite identity.  Placement, 
scale, and readability should be considered in 
developing a sign package.   
  
 

7.1  Sign Materials 
 

Policy: 
 
Design and construct signs of durable, high quality 
architectural materials.  
 

Standards and Guidelines: 
    
A. The sign package must utilize materials, colors, 

and designs that are compatible with the 
associated structures.  (S) 

B. Sign materials must be of proven durability.  (S) 
 
 

7.2 Sign Number and Area 
 

Policy:   
 
The size of signs should be modest and afford 
businesses sufficient visibility and identification 
without becoming a dominant part of the landscape or 
interfering with vehicular movement along the public 
streets. 
 

Standards and Guidelines: 
 
A. Number of Signs - Commercial / Retail 
 1) The maximum number of building-mounted 

signs allowed for freestanding buildings is 
one per individual tenant building frontage, 
not to exceed three signs.  (S) 

B. Number of Signs - Commercial / Office 
 1) One monument sign is permitted for each 

freestanding building.  (S) 
 2) Where a freestanding office building contains 

multiple tenants, or multiple accesses off a 
public right of way, an increase in the 
number of monument 
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signs may be permitted in the planned unit 
development plan process.  (G) 

 3) Office building-mounted signs not exceeding 
40 square feet of surface area each, and not 
exceeding 100 square feet total, are 
permitted.  (S) 

C. Area of Signs: Character Heights  
 1) Monument signs shall not exceed 60 square 

feet per face in retail zones nor 40 square 
feet in office zones.  (S) 

 2) Maximum area of Commercial / Retail 
building-mounted signs shall be 1 square 
foot of sign area per linear foot of building 
frontage of the individual business.  No 
individual sign shall exceed 200 square feet.  
(S) 

3) Projecting signs may not exceed 4 square 
feet in area.  (S)   

4) Character heights for commercial retail and 
office signs shall be limited to a maximum 
height of 24 inches and a minimum height on 
monument signs of 8 inches. (S)  

5) Character heights may be further limited 
through the PUD process based on 
architectural compatibility and site 
development context. (S) 

6) Maximum area of commercial / office signs is 
as set forth in subsection B.3 above.  (S) 

 
 

7.3 Location/Placement/Visibility 
 

Policy: 
   
Signs should be located with visability from streets 
and paths without conflicting with safe vehicular 
movement.  
 

Standards and Guidelines: 
  
A. Signs shall be sufficiently visible from public 

streets so that site entrances can be readily 
identified by both pedestrians and persons in 
vehicles.  (G) 

B. Locate monument signs in a planter setting within 
a landscaped area.  (S) 

C. Locate signs a minimum of 10 feet from the right 
of way so as to not obstruct visibility at 
intersections.  (S) 

D. The placement of signs on roofs is not allowed. 
(S) 

   
 

7.4 Sign Illumination 
 

Policy: 
 
Sign illumination should complement, not overpower, 
the image of the building and its immediate 
landscaping. 
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Standards and Guidelines: 
  
A. Neon tubing is an acceptable method of sign 

illumination.  (G) 
B. Flashing signs are not permitted under any 

circumstances.  (S) 
C. The use of individually-cut, back-lit character 

signs is strongly encouraged.  (G) 
D. When external light sources are directed at the 

sign surface, conceal the light source from 
pedestrians’ and motorists’ “lines of sight”.  (S) 

E. When using an internally illuminated sign cabinet, 
only that portion of the sign face dedicated to the 
trademark or characters may be translucent. The 
balance of the sign face shall be opaque. (S) 

F. As used in this Chapter 7, “character” means and 
includes any graphic symbol used for sign text, 
included but not limited to letters, numbers and 
logos, provided that any character used for a sign 
must be a part of the name, service mark or 
trademark of the company or business.  

 
 

7.5 Allowable Sign Types 
 

Policy: 
 
The type of sign used should reinforce the urban 
environment of commercial developments.  Signs 
should be designed as a “family”, incorporating 
similar, compatible materials that reinforce the design 
and style of the project architecture.   The following 
standards and guidelines apply with regard to the 
listed sign types. 
 

Standards and Guidelines: 
 
A. Monument Signs  
 1) For office zones project monument signs, if 

authorized, may be located at the street or 
primary entries to commercial developments 
to provide the overall project identity.  (G)  
Such signs shall contain only the name of 
the project which it identifies, and shall not 
contain change, panels, advertising or 
names of individual tenants.  (G) 

 2) For retail zones individual  monument signs 
may be located at primary entries to free-
standing buildings to provide individual 
business identifications and building 
addresses.  (G)   Such sign shall contain 
only the name or trademark of the business 
served, and shall not contain change panels, 
advertising or names of individual tenants.   
(S) 

 3) Affix monument signs to the ground in a 
continuous connection.  (S)  

4) For multiple user projects such as shopping 
centers or office buildings, project identity  
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signage requires additional variables that 
must be considered.  Conceptual designs for 
signs serving these types of facilities must 
be submitted to the planning department. 
The total measured area of a sign shall be 
measured using the smallest single square 
or rectangle that includes the area of all 
writing, representation, lines, emblems or 
figures contained within all modules, 
together with any air space, material or color 
forming an integral part or background of the 
display if used to differentiate such sign from 
the backdrop or structure (S)  

5) All monument signs using a sign cabinet 
design shall have an architectural boarder 
that integrates a minimum of two sides of the 
sign cabinet into the base. The architectural 
base and boarder shall be consistent with 
and/or compliment the building materials. (S) 

6) All individual tenant panels shall be of a 
uniform size and a minimum of 5 square 
feet. 

7) All monument signs shall be constructed of 
an opaque background and use a uniform 
color.  

B. Building-mounted Signs  
 1) Locate building-mounted signs at the first 

floor level only for retail uses.  (S)  Building-
mounted signs shall identify the individual 
business, building or building complex by 
name or trademark only.  (S) 

  2) Building-mounted signs may not project 
more than 8 inches from the face of the 
building.  (S) 

C. Projecting Signs 
 1) Signs that project perpendicular from a 

building are allowed only for multi-tenant  
retail and office uses within a predominantly 
retail center. (S) 

 2) Projecting signs must be mounted above 7 
feet from grade and may not project more 
than 5 feet from the wall.  (S) 

D. Pole-mounted Signs 
1) Pole-mounted signs are allowed only as 

traffic regulation signs or to provide 
appropriate directions to loading and 
receiving areas, visitor parking, and other 
areas within each development site.  (S) 

2) Pole-mounted signs may not exceed 4 
square feet in area and 6 feet in height 
measured from grade.  (S) 

E. Flashing or moving signs are not permitted.  (S) 
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Felicity Selvoski

From: Lisa Ritchie

Sent: Monday, July 8, 2019 2:54 PM

To: Felicity Selvoski

Subject: FW: SPEEDY SPARKLE PUD AMENDMENT #3 - Hearing date 7/11/19

From: Mark Cathcart [mailto:m_cathcart@yahoo.co.uk]  

Sent: Monday, July 8, 2019 1:48 PM 

To: Planning Commission <PlanningCommission@louisvilleco.gov> 

Subject: SPEEDY SPARKLE PUD AMENDMENT #3 - Hearing date 7/11/19 

 

Planning Commissioners, 

 

My name is Mark Cathcart, I live at 1763 Sweet Clover Ln, Louisville. For transparency, I am a member of the Louisville 

Cultural Commission. 

 

I am a regular customer at Speedy Sparkle Car Wash, I want them to be successful for both personal reasons, and for 

what they contribute to the city of Louisville. 

 

I have reviewed this PUD amendment as it relates to their requested changes, both against the existing City of Louisville 

Sign Ordinance and the proposed, revised ordinance. While I don’t have your expertise or knowledge, it seems to me 

this application, especially the sign proposed for Hecla Way meets neither version of the code. 

 

The sign proposed for Hecla Way is also seriously out of character for a sign right on the transition between commercial 

and residential. Therefore I request you reject the proposed amendment. 

 

++Mark. 

___________ 

https://markcathcart.com/about/ 
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Lisa Ritchie

From: Tzvetanka Gintchin <tagintchin@yahoo.com>
Sent: Thursday, July 4, 2019 9:17 AM
To: Planning
Subject: Re:  Speedy Sparkle PUD Amendment

To Who It May Concern: 
 
I am one of the residents of the 6 town homes across from Speedy Sparkle ad I am writing in opposition of the proposed new signage. 
 
I ask that City of Louisville does not approve the Speedy Sparkle Signage application for the following reasons: 
 
- It is a visual nuisance directly in the line of sight of our property and the additional homes that will be built. Such a sign will 
definitely decrease the aesthetic appeal of the area and negatively affect the property values of adjacent properties. 
- This is an already a mixed commercial/residential space, which actually attracted me to the area, but this goes too far by placing it 
where proposed. An illuminated sign, especially will add unnecessary light pollution, considering the fact that we already have to deal 
with their current lit menu signs, overhead lights and noise. 
- It is out of character and proportion for the location, given the proximity to the current and proposed residential properties. 
- This may discourage future residential prospects. The new development, when it happens, will be good for everyone as it will 
increase property values and drive new traffic to the businesses, while a conspicuous and intrusive commercial sign will negatively 
affect the overall feel and look of the neighborhood and drive away potential future residents while triggering discontent in current 
residents. 
-Finally, it will not be very effective because when the field is developed, the new buildings will block the sign. It will be much more 
effective if placed closer to S Boulder Road. 
 
Thank you very much for your time and consideration. 
 
Sincerely, 
 
Tzvetanka Gintchin 
1491 Hecla Way 
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Lisa Ritchie

From: Lazar Gintchin <lazar.gintchin@gmail.com>
Sent: Thursday, July 4, 2019 10:01 PM
To: Planning
Subject: Fw: Speedy Sparkle PUD Amendment

To Whom It May Concern: 
 
I live on 1491 Hecla Way, Louisville CO and the purpose of this letter is to express my disagreement 
with the proposed new signage by Speedy Sparkle Car Wash. 
 
My request is that City of Louisville declines the application made by Speedy Sparkle based on the 
following: 

 Those of us who invested in a home in this neighborhood were attracted by the modern, high-class appearance 
which the home builder has created. Having a 12 foot tall sign would definitely change the look and feel, 
especially for those of us, who live directly across the street. 

 I am not sure what value a sign adds, when placed in the middle between our street and S. Boulder Rd. Would it 
not attract more customers if placed on S. Boulder Rd? 

 A brightly lit sign of this size will be very noticeable and unpleasant to look at, given that our homes, porches, and 
half of the balconies are facing in that direction. The carwash is noisy when operating, and it feels like too much to 
add a big visual on top of it. 

 More residential buildings are still planned to be built, right on the East side of the carwash. I 
am concerned that potential buyers may be detracted from buying, resulting lowering of the 
property values in our neighborhood. 

 
Thank you in advance for your consideration. 
 
Sincerely, 
 
Lazar Gintchin 
 
--  
Lazar Gintchin 
lazar.gintchin@gmail.com 
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Planning Commission 
Staff Report 

October 10, 2019 
 

 

 

 

 

VICINITY MAP: 

ITEM: ZON-0219-2019, PLAT-0218-2019, & PUD-0220-2019 – 
Business Center at CTC General Development Plan 
Amendment G, Final Plat, and Final Planned Unit 
Development 

 

PLANNER: Lisa Ritchie, Senior Planner 
 

OWNER:  CTC Gateway, LLC 
 

REPRESENTATIVE:  Andy Johnson 
DAJ Design 

 

EXISTING ZONING:  PCZD-I - Industrial 
 

LOCATION: 1411 and 1443 S Arthur Avenue 
 

TOTAL SITE AREA: 5.47 Acres 
 

REQUEST:  Approval of Resolution No. 17, Series 2019, a request for a 
General Development Plan Amendment regarding allowed 
uses and development standards, a Final Plat to consolidate 
lots, and a Final Planned Unit Development for Lot 2, The 
Business Center at CTC Replat E and Lot 6, Block 1, The 
Business Center at CTC 

Arthur Ave 
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SUMMARY:   
The owner, CTC Gateway, LLC, represented by DAJ Design, requests approval of 
General Development Plan (GDP) Amendment G regarding allowed uses and 
development standards, a Final Plat, and a Final Planned Unit Development (PUD) to 
allow the construction of an office building and associated site improvements. 
 
BACKGROUND:   
The City approved The Business Center at CTC plat in 1998. The City has approved a 
number of replats to this subdivision since the original approval, including Replat E in 
2005, which replatted the western of the two subject lots.  Along with the first plat in 
1998, the City also approved The Business Center at CTC GDP, which established the 
zoning and development standards for the properties.  The GDP was amended in 1999, 
The Business Center at CTC GDP Amendment A, to add additional property into the 
GDP.  While the GDP was subsequently amended five additional times for other 
properties over the years, Amendment A is the GDP currently in effect for the subject 
properties.   
 
Currently, GDP Amendment A has different allowed uses and development standards 
for the two subject lots.  Recently, both lots were purchased by the applicant and the 
application proposes to amend the GDP to update the allowed uses and have 
consistent allowed uses and design standards on both lots.   
 
Figure 1: The Business Center at CTC Amendment A 
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As shown above, the GDP in effect requires one lot to develop under the Commercial 
Development Design Standards and Guidelines (CDDSG) if it develops with office uses, 
and the other lot to develop under the Industrial Development Design Standards and 
Guidelines (IDDSG).  Allowed uses also differ on the two lots. 
 
In 2013, the City, CTC Metro District and CTC property owners conducted a feasibility 
study for a new connection from the CTC to S. 96th St.  This study recommended a new 
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street connection between these properties and the property to the south, 305 S. Arthur.  
In 2016, the City approved a PUD for the property at 305 S Arthur, which was 
accompanied by a dedication of half the width for right-of-way for the recommended 
connection.   
 
Figure 2: Recommended Alternative, 2013 CTC Connectivity Study 

 
PROPOSAL: 
GDP Amendment 
The applicant requests approval of The Business Center at CTC GDP Amendment G on 
both lots.  This amendment requires that both lots develop under the CDDSG, which 
generally has higher quality architectural requirements more appropriate for office and 
other commercial uses.  The applicant also proposes to amend the allowed uses on 
both lots to allow industrial, office, and limited commercial uses on both properties.  The 
properties will maintain the PCZD-I zoning.  
 
Final Plat 
The applicant also requests approval of The Business Center at CTC Replat I to 
consolidate the two lots into one.  The plat dedicates a 30-foot wide area along the 
southwestern property line for the other half of the right-of-way needed to complete a 
desired road connection between the CTC and S. 96th Street.  This right-of-way 
dedication together with a pervious right of way dedication on the abutting property at 
305 S. Arthur provides the needed right of way for the project.  A previous City study on 
how to improve transit access into the CTC (the CTC Connectivity Study) concluded this 
connection would be beneficial.  The connection is also included in the recently adopted 
Transportation Master Plan.  Staff notes the construction of the right-of-way 
improvements are not currently within the CIP budget and timing is unknown.  Additional 
engineering is needed to finalize the road design prior to its construction. 
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Figure 3: The Business Center at CTC Replat I 
 

 
 
 
Final PUD 
Finally, the applicant requests approval of a Final PUD to allow construction of a 
102,000 sf office building and associated site improvements.  As noted above, the 
associated request for the GDP Amendment requires development on this property in 
conformance with the CDDSG.    
 
The lot fronts the north side of S. Arthur Avenue.  The northern property line abuts two 
parcels in unincorporated Boulder County that are developed with single-family 
residences.  The east and southwestern properties are developed with light industrial 
uses under the IDDSG, and the northwestern property line abuts S. 96th Street.   
 
The applicant proposes a two-story U-Shaped structure on the western portion of the 
property.  This orientation allows for maximization of mountain views to the west and 
visibility of the project from S. 96th St.  Access to the site is from two drives off S. Arthur 
Ave.  Parking is located on the central and eastern portions of the property, as well as in 
an underground garage below the structure.  
 

Right-of-Way dedication 
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The interior of the building includes 33 separate condo office units, intended for use by 
independent businesses.  Some spaces within the building will be shared, including 
conference spaces, restrooms, a kitchen and eating spaces, patios, and underground 
bicycle and vehicular parking.    
 
There is an existing sidewalk along the Arthur Ave frontage, and the site plan includes 
two pedestrian walkways into the site.  Throughout the site, there are sidewalks 
providing pedestrian access from the parking areas to the entrances.  A large plaza 
area is located near the front entrance, and each condo office has a separate private 
patio. 
 
Emergency access meets requirements, however staff notes that a fire apparatus turn-
around is proposed on the property to the north that will be secured by an easement.  
The Resolution includes a condition of approval requiring this easement be recorded 
prior to recordation of this PUD. 
 
The applicant proposes high quality site amenities and design, including a reflecting 
pool on the west elevation, underground bicycle storage, underground parking, carports 
with green roofs, and numerous gathering spaces for occupants of the property.  The 
site plan accommodates drainage through a series of connected detention ponds.  The 
landscaping plan meets the standards in the CDDSG, including street trees along the 
newly dedicated CTC Connector right-of-way.  A waiver for trees is required along a 
portion of the northern property line due to the Northern Colorado Water Conservancy 
District (NCWCD) easement that traverses the property.   
 
The project architecture consists of cast-in-place concrete on the first floor, and a series 
of cantilevered units clad in metal with a wood finish on the second floor.  Large panes 
of recessed glass and patios are provided on each elevation.  The applicants request 
approval of a waiver for the use of these materials, which are not permitted in the 
CDDSG.   
 
The CDDSG has a maximum height allowance of 35’ for buildings, and 42’ for 
mechanical enclosures.  For context, the surrounding properties developed under the 
IDDSG, which allows structures up to 40’ tall.  The applicants request approval of a 
height waiver to allow the structure to be up to 40’-6” tall.  All screening for rooftop 
mechanical units is accommodated through the building design of the structure, and no 
additional need for screening is anticipated.   
 
Parking on the site is accommodated through an underground garage that can 
accommodate 37 vehicles, and surface parking on a series of connected parking lots 
with 158 spaces, for a total of 195 spaces or 3.2 spaces/1,000 sf.  The CDDSG requires 
a parking ratio of 4 spaces/1,000 sf for office uses, or 241 spaces for this site.  Section 
17.20.080 of the Louisville Municipal Code allows City Council to reduce the number of 
required parking spaces if certain factors are met.  The applicants included a letter of 
request with the rationale to approve a reduction in parking based on the parking needs 
of the property. Staff supports this request due to the unique design and operational 
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intent of the property and believes the occupancy will be lower than a typical office 
project. 
 
An additional waiver is requested for relief from the parking setback along the northern 
property line.   A portion of the parking spaces encroach up to 1’-2” for a distance of 
roughly 75’.  This request stems from existing grades in this area, and the need to 
maintain minimum ADA slopes in the parking lot while accommodating a drive ramp into 
the underground garage along with adequate width for emergency access.  
 
Figure 4: Project Rendering, view from S. 96th Street 

 
 
Figure 5: PUD Site Plan 
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Figure 6: Aerial View Looking West 

 
 
Figure 7: View looking west through private patios 

 
 
ANALYSIS: 
GDP Amendment 
The GDP Amendment is subject to Section 17.72 Planned Community Zone District 
(PCZD) of the Louisville Municipal Code.  Any amendments to a PCZD are subject to 
the same process and requirements as the initial approval.  The purpose of the planned 
community zone district in Section 17.72.010 includes the following statements that 
apply to this application: 
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 The purpose of the PCZD is to encourage, preserve and improve the health, 
safety and general welfare of the people of the city by encouraging the use of 
contemporary land planning principles and coordinated community design. 
 

 The PCZD is created in recognition of the economic and cultural advantages that 
will accrue to the residents of an integrated, planned community development of 
sufficient size to provide related areas for various housing types, retail, service 
activities, recreation, schools and public facilities, and other uses of land. 

 
Section 17.72.030 includes the following applicability statement: 
 

 The PCZD may be applied only to such land as the city shall determine to be 
suitable for such a development. 

 
Staff finds the application meets the purpose and applicability statements in Chapter 
17.72 of the Louisville Municipal Code, and finds that the GDP Amendment encourages 
coordinated community design by allowing higher architectural design on both lots.  
Additionally, the amendment accommodates more land uses that may now be viable 
due to the possible street connection between S. Arthur Ave and S. 96th St.   The GDP 
Amendment provides additional economic opportunity for this area of the CTC in an 
integrated and coordinated manner.   
 
Final Plat 
The Final Plat is subject to the following standards in Section 16.12.075 of the Louisville 
Municipal Code. 
 

1. Whether the plat conforms to all of the requirements of this title; 

 The application for The Business Center at CTC Replat I conforms in all 
respects to the requirements of Title 16 of the Louisville Municipal Code. 
 

2. Whether approval of the plat will be consistent with the city’s comprehensive 
plan, applicable zoning requirements, and other applicable federal, state and city 
laws; 

 Staff finds this application is consistent with the city’s recently adopted 
Transportation Master Plan because it facilitates the construction of a 
connection into the CTC.  It also facilitates a unique development concept 
in the CTC, which meets one of the city’s comprehensive plan policies for 
the CTC, which is to “maintain a high quality employment center that 
responds to the needs of businesses.” 
 

3. Whether the proposed subdivision will promote the purposes set forth in section 
16.04.020 of this Code and comply with the standards set forth in chapter 16.16 
of this Code and this title. 

 The Final Plat promotes the purposes set forth in the LMC, including the 
assurance that public services are available, that character and economic 
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stability of the city is protected, that there is safe and efficient circulation of 
traffic, pedestrians and bikeways, and provides appropriate regulation of 
the use of land in the city.   

 
Planned Unit Development 
The PUD is subject to the CDDSG and Section 17.28.120 of the Louisville Municipal 
Code.   
 
CDDSG: 1. Site Planning 
The application complies with the standards in this section, including all minimum 
setbacks and building and site orientation standards, with noted waiver for the rear 
minimum parking setback.  The proposal includes two new pedestrian connections to 
Arthur Ave, employee and visitor gathering areas, and appropriate screening of utilities.  
The proposal meets the standards for site grading and drainage in the CDDSG. 
 
CDDSG: 2. Vehicular Circulation and Parking 
The site is adjacent Arthur Ave on the south, S 96th St on the northwest, and private 
property on the north, east, and south.  Access is accommodated through two drive aisles 
to connecting to Arthur Ave.  The drive aisles can accommodate access for fire and 
service needs on the property.  The parking lot meets design requirements, and is broken 
up into a series of connected areas.  Where parking spaces abut sidewalks, additional 
width is provided to accommodate vehicular overhangs.  As noted in the summary above, 
the applicant requests approval of a reduction of the minimum parking requirement under 
Sec. 17.20.080 of the Louisville Municipal Code. 
 
CDDSG: 3. Pedestrian and Bicycle Circulation 
The applicant proposes pedestrian connections and bicycle parking consistent with the 
standards of the CDDSG.  The application includes interior protected bicycle storage.  
The plans include pedestrian access via two new sidewalks to S. Arthur Ave and 
throughout the site.  The parking lot design locates parking spaces adjacent to 
sidewalks in some areas, however the sidewalks in these areas are at least 7-feet wide 
so that there is adequate width for car overhang. 
 
CDDSG: 4. Architectural Design 
The PUD provides for appropriate building relationships and compatibility by including 
landscaping and orientation that enhances the public areas of the site.  The architecture 
of the building includes exceptional articulation and material variation, and properly 
locates entry and service areas.  While the application includes the use of metal siding 
and unfinished cast-in-place concrete, it is of high quality, low maintenance and durable.  
The orientation of the building maximizes views to the west and appropriately screens 
service entries.  The proposal includes carports and canopies with green roofs to add 
additional interest and meet sustainability goals. 
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CDDSG: 5. Landscape Design 
The application complies with standards in the CDDSG for perimeter landscaping 
adjacent to abutting property (with noted waiver), parking lot landscaping, and building 
and loading and service area landscaping.   
 
CDDSG: 6. Screen Walls and Fences  
The application includes rock walls for site interest and privacy for the private patios.  A 
wrought-iron fence is included near the rear of the property to enclose a small area for 
use by the property owners.   
 
CDDSG: 7. Sign Design 
The application does not address signs, and the property owner intends to submit sign 
permits in compliance with the draft Sign Code pending adoption this fall. 
 
CDDSG: 8. Exterior Site Lighting 
Staff finds the application complies with the CDDSG for the lighting design.  The 
application includes wall mounted and pole mounted full cut-off LED light fixtures that 
will reduce light glare and safely light the property. 
 
Waiver Compliance with 17.28.110  
Section 17.28.110 of the Louisville Municipal Code sets forth the PUD waiver process 
and criteria.  The application includes the following waiver requests: 
 

 CDDSG 1.2.C. requirement for a 10’-0” parking setback.  The application 
includes a request to allow a portion of the northern parking area to locate 8’-10” 
from the property line.  This request stems from existing grades on the site, and 
the new grading associated with the underground parking garage and the need 
to maintain minimum ADA slopes in the parking lot areas.  The plans include 
additional landscaping interest and buffering through shrubs in this area to 
mitigate the impact of the waiver request.  Staff finds there is no negative impact 
to the spirit and intent of the development plan criteria, and that the waiver is 
warranted by the design and amenities incorporated into the development plan. 

 CDDSG 4.2 requirement for a maximum building height of 35’.  As noted above, 
the application requests approval of a waiver to allow a maximum building height 
of 40’-6”.  For comparison, the surrounding properties are subject to the IDDSG, 
which allows a maximum building height of 40’ and the CDDSG allows a 
maximum height for mechanical enclosures of 42’.  The applicant believes 
building design will screen any mechanical units and no additional height will be 
necessary.  Staff finds there is no negative impact to the spirit and intent of the 
development plan criteria, and the waiver is warranted by the design of the 
building and quality of the proposal that will improve that area of the CTC. 

 CDDSG 4.5.1.H prohibition on the use of painted metal and unfinished concrete.  
Staff finds there is no negative impact to the spirit and intent of the development 
plan criteria, and the waiver is warranted by the exceptional design of the 
building.  Staff notes that the CDDSG has been in place for over 22 years, and 
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architectural materials once considered inappropriate have improved in quality 
and design and staff finds they are acceptable. 

 CDDSG 5.2.A requirement for perimeter landscaping with 1 tree for every 40 feet 
of property boundary.  A portion of the north property line is  within the NCWCD 
easement area that does not allow trees.  The application includes shrubs for 
buffering within this area.  Staff supports this request and finds there in no 
negative impact on the spirit and intent of the development plan criteria and the 
waiver is warranted by the landscape design and amenities incorporated 
throughout the development plan.  

 
Compliance with 17.28.120 
Section 17.28.120 of the Louisville Municipal Code lists 28 criteria for PUDs that must 
be satisfied or found not applicable in order to approve a PUD.  Analysis and staff’s 
recommended finding of each criterion is provided in the attached appendix. 
 
STAFF RECOMMENDATION: 
Staff recommends approval of Resolution 17, Series 2019 recommending approval of a 
General Development Plan amendment, a Final Plat and a Final Planned Unit 
Development, with the following condition: 
 

1. Prior to the recordation of the PUD, the applicant shall record an easement 
allowing emergency access onto the property to the north. 

 
ATTACHMENTS: 

1. Resolution No.17, Series 2019 
2. Application Materials 
3. The Business Center at CTC GDP Amendment G 
4. The Business Center at CTC GDP A 
5. Final Plat 
6. Final Planned Unit Development 
7. Parking reduction request 
8. Applicant exhibits 
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APPENDIX: PUD Criteria Analysis – The Business Center at CTC Replat I PUD 

Criteria 17.28.120 (A) Finding Narrative 

1. An appropriate relationship to 
the surrounding area. 

Compliant 

The use is appropriate for the area 
and permitted in the PCZD-I zone 
district.  The site and building 
design are compatible with other 
surrounding properties.   

2. Circulation in terms of the 
internal street circulation system, 
designed for the type of traffic 
generated, safety, separation from 
living areas, convenience, access, 
and noise and exhaust control. 
Proper circulation in parking areas 
in terms of safety, convenience, 
separation and screening. 

Compliant 

The application provides for 
adequate and safe internal 
circulation.  The City’s engineering 
division and Fire District have 
reviewed the parking circulation 
and driveway locations and have 
not objections to the proposal.   

3. Consideration and provision for 
low and moderate-income housing 

Not 
applicable 

The property is zoned PCZD-I.  
Residential uses are not allowed. 

4. Functional open space in terms 
of optimum preservation of natural 
features, including trees and 
drainage areas, recreation, views, 
density relief and convenience of 
function 

Compliant, 
with waiver 

The PUD complies with landscape 
requirements in the CDDSG. 

5. Variety in terms of housing 
types, densities, facilities and 
open space 

Not 
applicable 

The property is zoned PCZD-I.  
Residential uses are not allowed. 

6. Privacy in terms of the needs of 
individuals, families and neighbors 

Compliant 

The PUD complies with site 
planning provisions in the CDDSG, 
assuring appropriate privacy of 
neighboring properties. 

7. Pedestrian and bicycle traffic in 
terms of safety, separation, 
convenience, access points of 
destination and attractiveness Compliant 

The PUD complies with pedestrian 
and bicycle requirements in the 
CDDSG, ensuring adequate 
pedestrian and bicycle access.  
There are direct sidewalk 
connections provided between the 
building and adjacent public street.   

8. Building types in terms of 
appropriateness to density, site 
relationship and bulk Compliant, 

with waiver 

The building is 40’-6’ tall and while 
it requires a waiver from the 
CDDSG standards, the application 
is compatible with surrounding 
development and appropriate for 
the CTC.  

9. Building design in terms of 
orientation, spacing, materials, 

Compliant, 
with waiver 

The PUD complies with the 
architectural design and site 
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color, texture, storage, signs and 
lighting 

planning requirements in the 
CDDSG. The design incorporates 
adequate articulation, building 
materials and site configuration.   

10. Landscaping of total site in 
terms of purpose, such as 
screening, ornamental types used, 
and materials used, if any; and 
maintenance, suitability and effect 
on the neighborhood 

Compliant, 
with waiver 

The PUD complies with landscape 
requirements in the CDDSG 
ensuring adequate screening and 
compatible landscaping for the 
CTC. 

11. Compliance with all applicable 
development design standards 
and guidelines and all applicable 
regulations pertaining to matters 
of state interest, as specified 
in chapter 17.32 

Compliant 
The PUD complies with all 
applicable development design 
standards and guidelines. 

12. None of the standards for 
annexation specified in chapter 
16.32 have been violated 

Not 
applicable 

The property was annexed in 
1976. 

13. Services including utilities, fire 
and police protection, and other 
such services are available or can 
be made available to adequately 
serve the development specified 
in the final development plan 

Compliant 
The Public Works Department and 
Louisville Fire District reviewed the 
PUD and meets their requirements. 

 

Criteria 17.28.120 (B) Finding Narrative 

1. Development shall be in 
accordance with the adopted 
elements of the comprehensive 
development plan of the city, and 
in accordance with any adopted 
development design standards and 
guidelines. 

Compliant 

The PUD complies with the 
adopted elements of the 
comprehensive plan, and the 
adopted development design 
standards and guidelines. 

2. No structures in a planned unit 
development shall encroach upon 
the floodplain. Existing bodies of 
water and existing stream courses 
shall not be channelized or altered 
in a planned unit development 
plan. 

Compliant 

The property is not located in a 
floodplain, nor are there any 
existing bodies of water in the 
area. 

3. No occupied structure shall be 
located on ground showing severe 
subsidence potential without 
adequate design and study 
approved specifically by the city. 

Compliant 
There is no known subsidence on 
the property. 
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4. The proposal should utilize and 
preserve existing vegetation, land 
forms, waterways, and historical 
or archeological sites in the best 
manner possible. Steep slopes 
and important natural drainage 
systems shall not be disrupted. 
How the proposal meets this 
provision, including an inventory of 
how existing vegetation is 
included in the proposal, shall be 
set forth on the landscape plan 
submitted to the city. 

Compliant 

The PUD is appropriate for the 
context of the existing conditions of 
the property. The site is relatively 
flat and is within a developed 
industrial park and not adjacent to 
any preservation areas.    

5. Visual relief and variety of 
visual sitings shall be located 
within a development in the overall 
site plan. Such relief shall be 
accomplished by building 
placements, shortened or 
interrupted street vistas, visual 
access to open space and other 
methods of design. 

Compliant 

The PUD complies with site 
planning requirements in the 
CDDSG, ensuring proper building 
placement, vistas and access to 
open space. 

6. Open space within the project 
shall be located in such a manner 
as to facilitate pedestrian use and 
to create an area that is usable 
and accessible to residents of 
surrounding developments. 

Compliant 
The PUD complies with 
requirements in the CDDSG. 

7. Street design should minimize 
through traffic passing residential 
units. Suggested standards with 
respect to paving widths, housing 
setbacks and landscaping are set 
forth in public works standards of 
the city and applicable 
development design standards 
and guidelines. The system of 
streets, including parking lots, 
shall aid the order and aesthetic 
quality of the development. 

Compliant 

The PUD complies with 
requirements in the CDDSG, 
ensuring properly designed 
landscaping adjacent to public 
streets. 

8. There shall exist an internal 
pedestrian circulation system 
separate from the vehicular 
system such that allows access to 
adjacent parcels as well as to 
parks, open space or recreation 

Compliant 

The PUD complies with bicycle and 
pedestrian requirements in the 
CDDSG, ensuring adequate 
pedestrian and bicycle access. 
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facilities within the development. 
Pedestrian links to trail systems of 
the city shall be provided. 

9. The project and development 
should attempt to incorporate 
features which reduce the demand 
for water usage. 

Compliant 

The PUD proposes appropriate 
use of water.  The internal areas of 
the lot include native seed mix for 
the landscape areas. 

10. Landscape plans shall attempt 
to reduce heating and cooling 
demands of buildings through the 
selection and placement of 
landscape materials, paving, 
vegetation, earth forms, walls, 
fences, or other materials. 

Compliant 

The PUD complies with landscape 
requirements in the CDDSG, 
providing for shading of parking 
and pedestrian areas, and includes 
a green roof on the carport and 
canopies. 

11. Proposed developments shall 
be buffered from collector and 
arterial streets. Such buffering 
may be accomplished by earthen 
berms, landscaping, leafing 
patterns, and other materials. 
Entrance islands defining traffic 
patterns along with landscaping 
shall be incorporated into 
entrances to developments. 

Compliant 

The PUD complies with the 
requirements of the CDDSG and 
includes adequate landscaping 
and buffering from adjacent 
streets. 

12. There shall be encouraged the 
siting of lot arrangement, building 
orientation and roof orientation in 
developments so as to obtain the 
maximum use of solar energy for 
heating. 

Compliant 
The PUD provides unshaded roof 
structures so that solar energy may 
be utilized in the future. 

13. The overall PUD shall provide 
a variety of housing types. 

Not 
applicable 

Housing is not proposed.  

14. Neighborhoods within a PUD 
shall provide a range of housing 
size. 

Not 
applicable 

Housing is not proposed. 

15. Architectural design of 
buildings shall be compatible in 
design with the contours of the 
site, compatible with surrounding 
designs and neighborhoods, shall 
promote harmonious transitions 
and scale in character in areas of 
different planned uses, and shall 
contribute to a mix of styles within 
the city. 

Compliant 

The PUD proposes architecture 
that is compatible in design with 
the contours of the site, with 
surrounding designs and 
neighborhoods.  
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RESOLUTION NO. 17 
SERIES 2019 

 
A RESOLUTION RECOMMENDING APPROVAL OF A REQUEST FOR AN 

AMENDMENT TO THE BUSINESS CENTER AT CTC GENERAL DEVELOPMENT 
PLAN REGARDING THE ALLOWED USES AND DEVELOPMENT STANDARDS, A 

FINAL PLAT TO CONSOLIDATE LOTS, AND A FINAL PLANNED UNIT 
DEVELOPMENT FOR LOT 2, THE BUSINESS CENTER AT CTC REPLAT E AND 

LOT 6, BLOCK 1, THE BUSINESS CENTER AT CTC, LOCATED AT 1411 AND 1443 
S. ARTHUR AVENUE 

  
WHEREAS, there has been submitted to the Louisville Planning Commission an 

application for an amendment to The Business Center at CTC General Development Plan 
regarding the allowed uses and development standards, a Final Plat to consolidate lots, 
and a Final Planned Unit Development to allow construction of an office building and 
associated site improvements.   

 
WHEREAS, City staff has reviewed the information submitted and found that the 

application complies with the Louisville subdivision and zoning regulations and other 
applicable sections of the Louisville Municipal Code; and 
 

WHEREAS, the Planning Commission has considered the application at a duly 
noticed public hearing on October 10, 2019, where evidence and testimony were entered 
into the record, including the findings in the Louisville Planning Commission staff report 
dated October 10, 2019 ; and  
 
NOW THEREFORE, BE IT RESOLVED that the Planning Commission of the City of 
Louisville, Colorado does hereby recommend approval of a request for an amendment 
to The Business Center at CTC General Development Plan regarding the allowed uses 
and development standards, a Final Plat to consolidate lots, and a Final Planned Unit 
Development to allow construction of an office building and associated site 
improvements, with the following condition: 
 

1. Prior to recordation of the Planned Unit Development, the applicant shall record 
an easement on the property to the north securing emergency access. 

 
PASSED AND ADOPTED this 10th day of October, 2019. 

 
 

 
By: ______________________________ 

Steve Brauneis, Chairperson 
Planning Commission 

Attest: _____________________________ 
 Debra Williams, Secretary 
 Planning Commission 
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June 6, 2019 
 
Lisa Ritchie 
City of Louisville 
Planning & Building Safety 
749 Main Street 
Louisville, CO 80027 
 
RE:  Final PUD, GDP Amendment, Minor Subdivision for 1411 & 1443 S. 

Arthur 

 
Dear Ms. Ritchie, 
 
CTC Gateway LLC is seeking approval to build a 100,013 sf, two-story office 
building with a subterranean basement level at the referenced address in Colorado 
Technology Center.  The intent for the building is to house 32 individual executive 
office condominiums that would be sold individually to separate companies.  The 
building amenities include a lobby area, fitness area, wine bar, 14,165 sf 
subterranean parking garage, and landscaped property that includes patios and 
common courtyard.  All common building amenities are intended for building 
occupant use only – no public access. 
 
The ground floor will contain office condominiums, lobby, and wine bar.  The 
second floor will contain office condominiums and fitness area.  All second floor 
office condominiums have outdoor balconies of varying sizes.  The subterranean 
basement will contain 34 indoor parking spaces (32 standard spaces and 2 
accessible spaces) with secured entry, 1000 sf of secure bike parking (20-40 
spaces planned).  An oversized elevator is planned to provide access to bike 
parking, and to facilitate moving furniture in and out of the building.  There is a 
main entry off the courtyard that accesses the building’s lobby area, and there is a 
secondary entry at the southeast corner of the building adjacent to the outdoor 
covered parking. 
 
The building is oriented to take advantage of the immediate and distant 
surrounding views, and has a unique building footprint and shape with significant 
surface articulation to promote a high degree of architectural interest.  Materials 
being used on the building include:  exposed, natural gray concrete with panel-form 
pattern, wood-grained aluminum plank siding (to authentically mimic wood siding), 
clear glass windows and doors, clear glass railings, and a minimal use of pre-
finished flat metal panels for accents.  Building heights range from 37’-6” at the 
lowest point above grade and 43’-6” at the maximum point above grade for an 
average height of 40’-6”.  The CDDSG requires a maximum height of 35’-0” and 
42’-0” to the top of mechanical screening. We are requesting a waiver through the 
PUD process to allow a 40’-6” high building.  
 
Green roofs are planned for the covered entry to the parking garage and for the 
southeast covered parking spaces.  Building setbacks, easements, site coverage, 
water quality control, and grading are being maintained per the CDDSG guidelines 
and standards. 
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Parking for the property is split between a subterranean parking garage, as 
mentioned above, and 150 outdoor, surface parking spaces for a total of 184 
parking spaces.  The CDDSG requires a parking ratio of 4:1000.  The building area 
used for the parking calculations is 58,079 sf after exclusions were removed, which 
yields 232 required parking spaces. We are requesting a waiver through the PUD 
process to reduce the required parking by 48 spaces for a total of 184 planned 
parking spaces for a ratio of 3.17:1000.  Bicycle and pedestrian circulation meet 
the intent of the CDDSG. 
 
The landscape design exceeds the CDDSG guidelines and standards. 
 
Please contact me if you have any questions. 
 
Regards, 
 
 
 
Andy Johnson, AIA  
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OWNERSHIP SIGNATURE BLOCK:

BY SIGNING THIS GDP, THE OWNER ACKNOWLEDGES AND ACCEPTS ALL THE REQUIREMENTS AND INTENT SET
FORTH IN THIS GDP.
WITNESS MY / OUR HAND(S) SEAL(S) THIS  _________  DAY OF  _________________  ,  20  __________

_________________________________________
OWNER NAME AND SIGNATURE

_________________________________________ (NOTARY SEAL)
NOTARY NAME

_________________________________________
NOTARY SIGNATURE

MY COMMISSION EXPIRES _________________

CLERK AND RECORDER CERTIFICATE:

(COUNTY OF BOULDER, STATE OF COLORADO)

I HEREBY CERTIFY THAT THIS INSTRUMENT WAS FILED IN MY OFFICE AT  __________________  O'CLOCK  _____ . M.

THIS  ______________  DAY OF  __________________  ,  20  _____

AND IS RECORDED IN PLAN FILE  __________________  ,  FEE  __________________  PAID,  __________________  FILM
NO.  __________________  RECEPTION

BY __________________________________________________
CLERK & RECORDER

BY __________________________________________________
        DEPUTY

PLANNING COMMISSION CERTIFICATE:

APPROVED THIS   ______________  DAY OF   __________________ ,  20  _____

BY THE PLANNING COMMISSION OF THE CITY OF LOUISVILLE, COLORADO.

RESOLUTION NO. _____

SERIES ______________

CITY COUNCIL CERTIFICATE:

APPROVED THIS   ______________  DAY OF   __________________ ,  20  _____

BY THE CITY COUNCIL OF THE CITY OF LOUISVILLE, COLORADO.

BY __________________________________________________
    MAYOR

BY __________________________________________________
CITY CLERK

ORDINANCE NO.  ______________ , SERIES __________________
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NORTHWEST 14 OF SECTION 16, TOWNSHIP 1 SOUTH, RANGE 69 WEST, 6TH PRINCIPAL MERIDIAN,
CITY OF LOUISVILLE, COUNTY OF BOULDER, STATE OF COLORADO

THE PURPOSE OF THIS GDP AMENDMENT IS TO REVISE THE ALLOWED
USES AND DEVELOPMENT STANDARDS ON LOT 1, BLOCK 6, THE BUSINESS
CENTER AT CTC TO ALIGN WITH THE USES AND DEVELOPMENT
STANDARDS ON LOT 2, BLOCK 1, THE BUSINESS CENTER AT CTC
REPLAT E SO THAT THE TWO LOTS MAY DEVELOP UNDER ONE PLANNED
UNIT DEVELOPMENT.

LAND USE SUMMARY

PROPERTY SUBJECT TO THIS GENERAL DEVELOPMENT PLAN:

LOT 2, THE BUSINESS CENTER AT CTC REPLAT E

LOT 6, BLOCK 1, THE BUSINESS CENTER AT CTC

LOT 2 LOT 6

PRESENT ZONING:

PCZD-I SUBJECT TO
THE BUSINESS CENTER
AT CTC GDP
AMENDMENT A

PCZD-I SUBJECT TO
THE BUSINESS CENTER
AT CTC GDP
AMENDMENT A

PROPOSED ZONING:
PLANNED COMMUNITY
ZONE DISTRICT (PCZD)

PLANNED COMMUNITY
ZONE DISTRICT (PCZD)

LOT SIZE: 3.57 ACRES 2.19 ACRES

TOTAL AREA: 5.76 ACRES

AREA TO BE COMMERCIAL - CTC, CITY, OR OTHER APPLICABLE
COMMERCIAL GUIDELINES SHALL APPLY, AS IN EFFECT FROM TIME TO
TIME. SPECIAL REVIEW USE APPROVAL IS REQUIRED FOR ANY USE
IDENTIFIED IN THE LOUISVILLE MUNICIPAL CODE AS A USE BY SPECIAL
REVIEW IN THE CITY'S INDUSTRIAL (I) ZONE DISTRICT REGULATIONS, AS IN
EFFECT FROM TIME TO TIME. NOTE: AUTOMOBILE SERVICE STATIONS ARE
PROHIBITED
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THE BUSINESS CENTER AT C.T.C.
GENERAL DEVELOPMENT PLAN AMENDMENT G

LOT 2, THE BUSINESS CENTER AT CTC REPLAT E & LOT 6, BLOCK 1, THE BUSINESS CENTER AT CTC
1411 S. ARTHUR AVE.

S. ARTHUR AVE.
S. ARTHUR AVE.

S. PIERCE AVE.

S. 
96

TH
 ST

.

BNSF R.R.

BNSF R.R.

UNPLATTED
CITY OF LOUISVILLE UNPLATTED

CITY OF
LOUISVILLE

UNPLATTED
9710 EMPIRE ROAD

UNPLATTED
9750 EMPIRE ROAD

THE BUSINESS CENTER
AT CTC REPLAT G

LOT 2

THE MOUNTAIN VIEW
CENTER CONDOS

AMENDED
PCZD-I

THE BUSINESS
CENTER AT CTC
BLOCK 1, LOT 6

THE BUSINESS CENTER AT CTC
REPLAT E

BLOCK 1, LOT 2

THE BUSINESS CENTER
AT CTC REPLAT E

LOT 1,
SUBJECT TO GDP
AMENDEMENT A

THE BUSINESS
CENTER AT CTC
BLOCK 1, LOT 3

THE BUSINESS
CENTER AT CTC
BLOCK 1, LOT 2

THE BUSINESS CENTER
AT CTC REPLAT A

BLOCK 7, LOT 2

THE BUSINESS CENTER
AT CTC REPLAT A

BLOCK 7, LOT 3

THE BUSINESS CENTER
AT CTC REPLAT A

BLOCK 7, LOT 4

30' WATER PIPELINE EASEMENT

30' WATER PIPELINE EASEMENT

30
' W

AT
ER

 P
IP
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IN

E 
EA

SE
ME

NT

LEGEND
SITE

EXISTING PCZD:

NEW PCZD:

DOWNTOWN
LOUISVILLE

OUTLOT D
THE BUSINESS
CENTER AT CTC

THE DEVELOPMENT IN THIS GDP AMENDMENT SHALL BE SUBJECT TO THE
COMMERCIAL DEVELOPMENT DESIGN STANDARDS AND GUIDELINES.
THE FOLLOWING USES ARE PERMITTED, AS REFERRED TO IN
SEC. 17.12.030 OF THE LOUISVILLE MUNICIPAL CODE:

24. PERSONAL SERVICES, INCLUDING BUT NOT LIMITED TO
BARBERSHOPS AND BEAUTY SHOPS, DRY-CLEANING
OUTLETS, SELF-SERVICE LAUNDRIES, SHOE REPAIR SHOPS
AND SIMILAR ACTIVITIES OR A FACILITY OPERATED BY AN
ACCREDITED MASSAGE THERAPIST FOR THE PURPOSE OF
MASSAGE THERAPY AS DEFINED IN SECTION 5.16.010 ARE
PERMITTED FOR UP TO 20% OF THE GROSS BUILDING AREA.
ANY MORE THAN 20% OF THE GROSS BUILDING AREA
REQUIRES APPROVAL OF A SPECIAL REVIEW USE

25. ESTABLISHMENTS FOR RETAILING OF CONVENIENCE GOODS,
INCLUDING BUT NOT LIMITED TO VARIETY STORES,
SUPERMARKETS, HARDWARE STORES, SPORTING GOOD
STORES, SHOE STORES AND DRUGSTORES ARE PERMITTED
FOR UP TO 20% OF THE GROSS BUILDING AREA. ANY MORE
THAN 20% OF THE GROSS BUILDING AREA REQUIRES
APPROVAL OF A SPECIAL REVIEW USE

29. MEDICAL AND DENTAL CLINICS, PROFESSIONAL AND
BUSINESS OFFICES, FINANCIAL INSTITUTIONS, SMALL ANIMAL
CLINICS

29b. MEDICAL MARIJUANA-INFUSED PRODUCTS MANUFACTURER

29c. MEDICAL MARIJUANA TESTING FACILITY

31. INDOOR EATING AND DRINKING ESTABLISHMENTS, OUTDOOR
EATING AND DRINKING ESTABLISHMENTS AND OUTDOOR
SALES OF RETAIL GOODS, FOR BUILDING OCCUPANTS ONLY

40. GENERAL RESEARCH FACILITIES

44. FACILITIES FOR THE MANUFACTURING, FABRICATION,
PROCESSING, OR ASSEMBLY OF PRODUCTS; PROVIDED THAT
SUCH FACILITIES ARE COMPLETELY ENCLOSED AND
PROVIDED THAT NO EFFECTS FROM NOISE, SMOKE, GLARE,
VIBRATION, FUMES OR OTHER ENVIRONMENTAL FACTORS
ARE MEASURABLE AT THE PROPERTY LINE

52c. RETAIL MARIJUANA PRODUCTS MANUFACTURING FACILITY

52d. RETAIL MARIJUANA TESTING FACILITY

59. HEALTH OR ATHLETIC CLUBS, SPAS, DANCE STUDIOS,
FITNESS STUDIOS

THE FOLLOWING USES ARE PERMITTED BY SPECIAL REVIEW:

9. PUBLIC AND PRIVATE SCHOOLS (OTHER THAN ITEMS 10, 11,
AND 12 FROM SEC. 17.12.030), STUDIOS FOR PROFESSIONAL
WORK OR TEACHING OF ANY FORM OF FINE ARTS,
PHOTOGRAPHY, MUSIC, DRAMA, BUT NOT INCLUDING A
COMMERCIAL GYMNASIUM

12. VOCATIONAL AND BUSINESS SCHOOLS

31. INDOOR EATING AND DRINKING ESTABLISHMENTS, OUTDOOR
EATING AND DRINKING ESTABLISHMENTS AND OUTDOOR
SALES OF RETAIL GOODS, FOR THE PUBLIC
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THE BUSINESS CENTER AT C.T.C.
REPLAT I

1411 S. ARTHUR AVENUE
FINAL PLANNED UNIT DEVELOPMENT

SHEET NAME:
SEPT. 27, 2019

NORTHWEST 14 OF SECTION 16, TOWNSHIP 1 SOUTH, RANGE 69 WEST, 6TH PRINCIPAL MERIDIAN,
CITY OF LOUISVILLE, COUNTY OF BOULDER, STATE OF COLORADO

PROJECT HISTORY LIST
PUD: APPROVED:

GENERAL NOTES:

1. THE CITY OF LOUISVILLE IS NOT RESPONSIBLE FOR DAMAGE TO OR REPAIR OF
MONUMENT SIGNS, PAVEMENT SURFACES, OR LANDSCAPING CAUSED DURING
REPAIR OR MAINTENANCE OF UTILITIES LOCATED WITHIN PUBLIC UTILITY
EASEMENTS

2. PROPERTY OWNER SHALL REPLACE EXISTING CURB AND GUTTER THAT HAS
SETTLED OR IS OTHERWISE DAMAGED ADJACENT THE SITE

3. PROPERTY OWNER SHALL MAINTAIN, REPAIR, AND REPLACE THE ADA RAMPS AT
THE S. ARTHUR AVE. DRIVE LOCATIONS, AS DIRECTED BY THE CITY

PROJECT DATA

OWNER INFO: CTC GATEWAY LLC

13907 BARBOUR ST

BROOMFIELD, CO 80023

OWNER CONTACT: JASON COLLIER

720.308.6971

JASON.COLLIER@COLLIERHMG.COM

ZONING: PLANNED COMMUNITY ZONE DISTRICT - INDUSTRIAL (P-I)

SUBJECT TO THE BUSINESS CENTER AT C.T.C. GENERAL DEVELOPMENT PLAN AMENDMENT G

APPROVED CODES: 2018 INTERNATIONAL BUILDING CODE (2018 IBC)

2018 INTERNATIONAL ENERGY CONSERVATION CODE (2018 IECC)

2017 NATIONAL ELECTRIC CODE (2017 NEC)

WAIVER REQUESTS:

1. CDDSG STANDARDS SECTION 1.2 C FOR 8'-10" INTERNAL / COMMON PROPERTY
BOUNDARY  PARKING SETBACK AT THE NORTH BOUNDARY

2. CDDSG STANDARDS SECTION 4.2 FOR 40'-6" MAXIMUM AVERAGE BUILDING
HEIGHT

3. CDDSG STANDARDS SECTION 4.5.1 H FOR PAINTED METAL & PLAIN UNFINISHED
CONCRETE AS ACCEPTABLE MATERIALS

4. CDDSG STANDARDS SECTION 5.2 A FOR NO TREES IN THE NORTHERN
COLORADO WATER CONSERVANCY DISTRICT EASEMENT AREA

PROJECT DESCRIPTION:
OFFICE CONDOMINIUMS

SHEET 1 OF 14

SITE DATA TABLE
REQUIRED / ALLOWED PROPOSED

TOTAL SITE AREA: NA 251,007 SF

BUILDING COVERAGE: NA 38,495 SF

LANDSCAPE AREA: 75,302 SF (30% MIN.) 138,666 SF (55%)

HARDSCAPE AREA: 175,705 SF (70% MAX.) 112,341 SF (45%)

TOTAL: 251,007 SF (100%) 251,007 SF (100%)

BUILDING HEIGHT:

MAXIMUM: 35' - 0" 43' - 6"

AVERAGE: 35' - 0" 40' - 6"
TOP OF
MECHANICAL
SCREEN:

42' - 0" 40' - 6"

BUILDING AREAS

BASEMENT: NA 19,846 SF

MAIN LEVEL: NA 36,398 SF
UPPER LEVEL
(INCLUDING
MEZZANINES):

NA 46,149 SF

TOTAL: NA 102,393 SF

BUILDING SETBACKS

NORTH: 25' - 0" 28' - 8"

SOUTHWEST: 35' - 0" 35' - 0"

NORTHWEST: 50' - 0" 87' - 7"

SOUTH: 35' - 0" 92' - 11"

EAST: 25' - 0" 230' - 10"

PARKING SETBACKS

NORTH: 10' - 0" 8' - 10"

SOUTHWEST: 15' - 0" 67' - 2"

NORTHWEST: 25' - 0" 346' - 11"

SOUTH: 15' - 0" 28' - 2"

EAST: 10' - 0" 14' - 8"

OWNERSHIP SIGNATURE BLOCK:

BY SIGNING THIS PUD, THE OWNER ACKNOWLEDGES AND ACCEPTS ALL THE REQUIREMENTS AND INTENT SET
FORTH IN THIS PUD.
WITNESS MY / OUR HAND(S) SEAL(S) THIS  _________  DAY OF  _________________  ,  20  __________

_________________________________________
OWNER NAME AND SIGNATURE

_________________________________________ (NOTARY SEAL)
NOTARY NAME

_________________________________________
NOTARY SIGNATURE

MY COMMISSION EXPIRES _________________

CLERK AND RECORDER CERTIFICATE:

(COUNTY OF BOULDER, STATE OF COLORADO)

I HEREBY CERTIFY THAT THIS INSTRUMENT WAS FILED IN MY OFFICE AT  __________________  O'CLOCK  _____ . M.

THIS  ______________  DAY OF  __________________  ,  20  _____

AND IS RECORDED IN PLAN FILE  __________________  ,  FEE  __________________  PAID,  __________________  FILM
NO.  __________________  RECEPTION

BY __________________________________________________
CLERK & RECORDER

BY __________________________________________________
        DEPUTY

PLANNING COMMISSION CERTIFICATE:

APPROVED THIS   ______________  DAY OF   __________________ ,  20  _____

BY THE PLANNING COMMISSION OF THE CITY OF LOUISVILLE, COLORADO.

RESOLUTION NO. _____

SERIES ______________

CITY COUNCIL CERTIFICATE:

APPROVED THIS   ______________  DAY OF   __________________ ,  20  _____

BY THE CITY COUNCIL OF THE CITY OF LOUISVILLE, COLORADO.

BY __________________________________________________
    MAYOR

BY __________________________________________________
CITY CLERK

RESOLUTION NO.  ______________ , SERIES __________________
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PARKING SPACES

SURFACE
PARKING

GARAGE
PARKING TOTAL PARKING

PROPOSED PROPOSED PROPOSED REQUIRED

STANDARD: 152 35 187 235
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VAN: 2 1 3 3

TOTAL: 6 2 8 9

TOTAL: 158 37 195 241
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EL. 100'-0"
T.O. MAIN LEVEL FLOOR (5,376')

EL. 137'-1 1/2"
T.O. PARAPET WALL

EL. 114'-0"
T.O. SECOND LEVEL FLOOR

ALUMINUM 'WOOD GRAIN'
VERTICAL PLANK SIDING

PAINTED METAL SIDING,
DARK GRAY

METAL FLASHING CAP,
DARK GRAY

STOREFRONT GLAZING

POURED IN PLACE CONCRETE CLEAR GLASS GUARDRAIL
(TYP. @ ALL GUARDRAILS)
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EL. 137'-1 1/2"
MAXIMUM BUILDING HEIGHT

EL. 99'-9"
BUILDING GRADE @ CORNER EL. 98'-0"

BUILDING GRADE @ CORNER

ALUMINUM 'WOOD GRAIN'
VERTICAL PLANK SIDING

METAL FLASHING CAP,
DARK GRAY
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POURED IN PLACE CONCRETECLEAR GLASS GUARDRAIL
(TYP. @ ALL GUARDRAILS)

STOREFRONT GLAZING

LANDSCAPE ROCK
GABION WALL

POURED IN PLACE CONCRETE

37
'-7

1 2"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 96'-7 1/2"
AVERAGE BUILDING GRADE

40
'-6

"
T.O

. B
UI

LD
IN

G 
TO

 A
VE

RA
GE

 B
UI

LD
IN

G 
GR

AD
E 

(M
AX

IM
UM

 B
UI

LD
IN

G 
HE

IG
HT

)

EL. 137'-1 1/2"
MAXIMUM BUILDING HEIGHT

EL. 99'-6"
BUILDING GRADE @ CORNER

EL. 100'-0"
T.O. MAIN LEVEL FLOOR (5,376')

EL. 137'-1 1/2"
T.O. PARAPET WALL

EL. 114'-0"
T.O. SECOND LEVEL FLOOR

EL. 99'-9"
BUILDING GRADE @ CORNER (HIGHEST)

37
'-4

1 2"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

#2 WEST
ELEVATION

#1 NORTHWEST
ELEVATION

NO
RT

H

KEY PLANEL. 5369'-6"
LOWEST CORNER

EL. 5375'-9"
HIGHEST CORNER

2 WEST ELEVATION
SCALE: 1/8" = 1'-0"

1 NORTHWEST ELEVATION
SCALE: 1/8" = 1'-0"

9 2 2 A  M A I N  S T R E E T

LOUISVILLE,  CO  80027

P .   3 0 3 . 5 2 7 . 1 1 0 0

INFO@DAJDESIGN.COM

THE BUSINESS CENTER AT C.T.C.
REPLAT I

1411 S. ARTHUR AVENUE
FINAL PLANNED UNIT DEVELOPMENT

SHEET NAME:
SEPT. 27, 2019
SHEET 5 OF 14

ELEVATIONS

316



ALUMINUM 'WOOD GRAIN'
VERTICAL PLANK SIDING

PAINTED METAL SIDING,
DARK GRAY

METAL FLASHING CAP,
DARK GRAY

STOREFRONT GLAZING

POURED IN PLACE CONCRETECLEAR GLASS GUARDRAIL
(TYP. @ ALL GUARDRAILS)

GLASS RAILING AT
CANTILEVERED BACLONY

POURED IN PLACE CONCRETE

39
'-1

1 2"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 96'-7 1/2"
AVERAGE BUILDING GRADE

40
'-6

"
T.O

. B
UI

LD
IN

G 
TO

 A
VE

RA
GE

 B
UI

LD
IN

G 
GR

AD
E 

(M
AX

IM
UM

 B
UI

LD
IN

G 
HE

IG
HT

)

EL. 137'-1 1/2"
MAXIMUM BUILDING HEIGHT

EL. 98'-0"
BUILDING GRADE @ CORNER

EL. 100'-0"
T.O. MAIN LEVEL FLOOR (5,376')

EL. 137'-1 1/2"
T.O. PARAPET WALL

EL. 114'-0"
T.O. SECOND LEVEL FLOOR

43
'-7

1 2"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 93'-6"
BUILDING GRADE @ CORNER (LOWEST)

PAINTED METAL SIDING,
DARK GRAY

PAINTED METAL SIDING,
DARK GRAY

ALUMINUM 'WOOD GRAIN'
VERTICAL PLANK SIDING

PAINTED METAL SIDING,
DARK GRAY

METAL FLASHING CAP,
DARK GRAY

STOREFRONT GLAZING

POURED IN PLACE CONCRETE

CLEAR GLASS GUARDRAIL
(TYP. @ ALL GUARDRAILS)

GREEN ROOF CARPORTGLASS RAILING AT
CANTILEVERED BACLONY

43
'-7

1 2"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 96'-7 1/2"
AVERAGE BUILDING GRADE

40
'-6

"
T.O

. B
UI

LD
IN

G 
TO

 A
VE

RA
GE

 B
UI

LD
IN

G 
GR

AD
E 

(M
AX

IM
UM

 B
UI

LD
IN

G 
HE

IG
HT

)

EL. 137'-1 1/2"
MAXIMUM BUILDING HEIGHT

EL. 93'-6"
BUILDING GRADE @ CORNER (LOWEST)

EL. 94'-0 5/8"
T.O. LOWER ENTRY FLOOR

NO
RT

H

KEY PLAN

#1 
SO

UT
HW

ES
T

EL
EV

AT
ION #2 SOUTHEAST

ELEVATION

EL. 5369'-6"
LOWEST CORNER

EL. 5375'-9"
HIGHEST CORNER

1 SOUTHWEST ELEVATION
SCALE: 1/8" = 1'-0"

2 SOUTHEAST ELEVATION
SCALE: 1/8" = 1'-0"

9 2 2 A  M A I N  S T R E E T

LOUISVILLE,  CO  80027

P .   3 0 3 . 5 2 7 . 1 1 0 0

INFO@DAJDESIGN.COM

THE BUSINESS CENTER AT C.T.C.
REPLAT I

1411 S. ARTHUR AVENUE
FINAL PLANNED UNIT DEVELOPMENT

SHEET NAME:
SEPT. 27, 2019
SHEET 6 OF 14

ELEVATIONS

317



ALUMINUM 'WOOD GRAIN'
VERTICAL PLANK SIDING

PAINTED METAL SIDING,
DARK GRAY

METAL FLASHING CAP,
DARK GRAY

STOREFRONT GLAZING

POURED IN PLACE CONCRETECLEAR GLASS GUARDRAIL
(TYP. @ ALL GUARDRAILS)

SECTION CUT THRU
BUILDING, SHOWN

HATCHED

POURED IN PLACE CONCRETE LANDSCAPE ROCK
GABION WALL

37
'-9

1 2"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 96'-7 1/2"
AVERAGE BUILDING GRADE

40
'-6

"
T.O

. B
UI

LD
IN

G 
TO

 A
VE

RA
GE

 B
UI

LD
IN

G 
GR

AD
E 

(M
AX

IM
UM

 B
UI

LD
IN

G 
HE

IG
HT

)

EL. 137'-1 1/2"
MAXIMUM BUILDING HEIGHT

EL. 99'-4"
BUILDING GRADE @ CORNER

EL. 100'-0"
T.O. MAIN LEVEL FLOOR (5,376')

EL. 137'-1 1/2"
T.O. PARAPET WALL

EL. 114'-0"
T.O. SECOND LEVEL FLOOR

37
'-7

1 2"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 99'-6"
BUILDING GRADE @ CORNER

ALUMINUM 'WOOD GRAIN'
VERTICAL PLANK SIDING

PAINTED METAL SIDING,
DARK GRAY

METAL FLASHING CAP,
DARK GRAY

STOREFRONT GLAZING

POURED IN PLACE CONCRETE

SECTION CUT THRU
BUILDING, SHOWN
HATCHED

SECTION CUT THRU
BUILDING, SHOWN
HATCHED

PAINTED METAL
MECHANICAL SCREEN,
DARK GRAY

38
'-7

1 2"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 96'-7 1/2"
AVERAGE BUILDING GRADE

40
'-6

"
T.O

. B
UI

LD
IN

G 
TO

 A
VE

RA
GE

 B
UI

LD
IN

G 
GR

AD
E 

(M
AX

IM
UM

 B
UI

LD
IN

G 
HE

IG
HT

)

EL. 137'-1 1/2"
MAXIMUM BUILDING HEIGHT

EL. 98'-6"
BUILDING GRADE @ CORNER

EL. 100'-0"
T.O. MAIN LEVEL FLOOR (5,376')

EL. 137'-1 1/2"
T.O. PARAPET WALL

EL. 114'-0"
T.O. SECOND LEVEL FLOOR

37
'-5

1 2"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 99'-8"
BUILDING GRADE @ CORNER

#2 EAST ELEVATION

#1 
NO

RT
HE

AS
T

 EL
EV

AT
ION

NO
RT

H

KEY PLANEL. 5369'-6"
LOWEST CORNER

EL. 5375'-9"
HIGHEST CORNER

2 EAST ELEVATION
SCALE: 1/8" = 1'-0"

9 2 2 A  M A I N  S T R E E T

LOUISVILLE,  CO  80027

P .   3 0 3 . 5 2 7 . 1 1 0 0

INFO@DAJDESIGN.COM

THE BUSINESS CENTER AT C.T.C.
REPLAT I

1411 S. ARTHUR AVENUE
FINAL PLANNED UNIT DEVELOPMENT

SHEET NAME:
SEPT. 27, 2019
SHEET 7 OF 14

ELEVATIONS

1 NORTHEAST ELEVATION
SCALE: 1/8" = 1'-0"

318



ALUMINUM 'WOOD GRAIN'
VERTICAL PLANK SIDING

METAL FLASHING CAP,
DARK GRAY

STOREFRONT GLAZINGPOURED IN PLACE CONCRETE

CLEAR GLASS GUARDRAIL
(TYP. @ ALL GUARDRAILS)

SECTION CUT THRU
BUILDING, SHOWN
HATCHED

ALUMINUM 'WOOD GRAIN'
VERTICAL PLANK SIDINGPAINTED METAL SIDING,

DARK GRAY

CLEAR GLASS GUARDRAIL
(TYP. @ ALL GUARDRAILS)

PAINTED METAL MECHANICAL SCREEN,
DARK GRAY

EL. 100'-0"
T.O. MAIN LEVEL FLOOR (5,376')

EL. 137'-1 1/2"
MAXIMUM BUILDING HEIGHT

EL. 114'-0"
T.O. SECOND LEVEL FLOOR

38
'-9

"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 97'-0"
BUILDING GRADE @ CORNER

38
'-6

"
T.O

. B
UI

LD
IN

G 
TO

 A
VE

RA
GE

 B
UI

LD
IN

G 
GR

AD
E

(M
AX

IM
UM

 B
UI

LD
IN

G 
HE

IG
HT

)

EL. 96'-7 1/2"
AVERAGE BUILDING GRADE

POURED IN PLACE CONCRETE POURED IN PLACE CONCRETE

ALUMINUM 'WOOD GRAIN'
VERTICAL PLANK SIDING

PAINTED METAL SIDING,
DARK GRAY

METAL FLASHING CAP,
DARK GRAY

STOREFRONT GLAZING

POURED IN PLACE CONCRETE

CLEAR GLASS GUARDRAIL
(TYP. @ ALL GUARDRAILS)

GREEN ROOFLANDSCAPE ROCK
GABION WALL

POURED IN PLACE CONCRETE

37
'-6

"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 96'-7 1/2"
AVERAGE BUILDING GRADE

38
'-6

"
T.O

. B
UI

LD
IN

G 
TO

 A
VE

RA
GE

 B
UI

LD
IN

G 
GR

AD
E 

(M
AX

IM
UM

 B
UI

LD
IN

G 
HE

IG
HT

)

EL. 137'-1 1/2"
MAXIMUM BUILDING HEIGHT

EL. 97'-0"
BUILDING GRADE @ CORNER

EL. 100'-0"
T.O. MAIN LEVEL FLOOR (5,376')

EL. 137'-1 1/2"
T.O. PARAPET WALL

EL. 114'-0"
T.O. SECOND LEVEL FLOOR

39
'-1

1 2"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 98'-0"
BUILDING GRADE @ CORNER

PAINTED METAL SIDING,
DARK GRAY

#2 EAST
ELEVATION

#1
 SO

UT
H

EL
EV

AT
IO

N

NO
RT

H

KEY PLANEL. 5369'-6"
LOWEST CORNER

EL. 5375'-9"
HIGHEST CORNER

2 EAST ELEVATION
SCALE: 1/8" = 1'-0"

1 SOUTH ELEVATION
SCALE: 1/8" = 1'-0"

9 2 2 A  M A I N  S T R E E T

LOUISVILLE,  CO  80027

P .   3 0 3 . 5 2 7 . 1 1 0 0

INFO@DAJDESIGN.COM

THE BUSINESS CENTER AT C.T.C.
REPLAT I

1411 S. ARTHUR AVENUE
FINAL PLANNED UNIT DEVELOPMENT

SHEET NAME:
SEPT. 27, 2019
SHEET 8 OF 14

ELEVATIONS

319



ALUMINUM 'WOOD GRAIN'
VERTICAL PLANK SIDING

PAINTED METAL SIDING,
DARK GRAY

METAL FLASHING CAP,
DARK GRAY

STOREFRONT GLAZING

POURED IN PLACE CONCRETEGLAZED GUARDRAIL
(TYP. @ ALL GUARDRAILS)

PAINTED METAL
MECHANICAL SCREEN,
DARK GRAY

39
'-1

1 2"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 96'-7 1/2"
AVERAGE BUILDING GRADE

40
'-6

"
T.O

. B
UI

LD
IN

G 
TO

 A
VE

RA
GE

 B
UI

LD
IN

G 
GR

AD
E 

(M
AX

IM
UM

 B
UI

LD
IN

G 
HE

IG
HT

)

EL. 137'-1 1/2"
MAXIMUM BUILDING HEIGHT

EL. 98'-0"
BUILDING GRADE @ CORNER

ALUMINUM 'WOOD GRAIN'
VERTICAL PLANK SIDING

PAINTED METAL SIDING,
DARK GRAY

METAL FLASHING CAP,
DARK GRAY

STOREFRONT GLAZING

POURED IN PLACE CONCRETEGLAZED GUARDRAIL
(TYP. @ ALL GUARDRAILS)

EL. 100'-0"
T.O. MAIN LEVEL FLOOR (5,376')

EL. 137'-1 1/2"
T.O. PARAPET WALL

EL. 114'-0"
T.O. SECOND LEVEL FLOOR

37
'-4

1 2"
T.O

. B
UI

LD
IN

G 
TO

 G
RA

DE
 @

 C
OR

NE
R

EL. 99'-9"
BUILDING GRADE @ CORNER

#2
 N

OR
TH

EL
EV

AT
IO

N

#1
 N

OR
TH

EL
EV

AT
IO

N

NO
RT

H

KEY PLANEL. 5369'-6"
LOWEST CORNER

EL. 5375'-9"
HIGHEST CORNER

1 PARTIAL NORTH ELEVATION
SCALE: 1/8" = 1'-0"

2 PARTIAL NORTH ELEVATION
SCALE: 1/8" = 1'-0"

NO
RT

H 
EL

EV
AT

IO
N 

CO
NT

IN
UE

D 
ON

 2 
/ S

HE
ET

 9

NO
RT

H 
EL

EV
AT

IO
N 

CO
NT

IN
UE

D 
ON

 1 
/ S

HE
ET

 9

9 2 2 A  M A I N  S T R E E T

LOUISVILLE,  CO  80027

P .   3 0 3 . 5 2 7 . 1 1 0 0

INFO@DAJDESIGN.COM

THE BUSINESS CENTER AT C.T.C.
REPLAT I

1411 S. ARTHUR AVENUE
FINAL PLANNED UNIT DEVELOPMENT

SHEET NAME:
SEPT. 27, 2019
SHEET 9 OF 14

ELEVATIONS

320



10'-0"

5'-
6"

1'-4"

5'-
6"

10'-0"

5'-
6"

20'-0"

5'-
6"

8'-0" 1'-4" 8'-0" 1'-4"

STEEL GATE; 1 12" DECKING
WELDED TO TUBE STEEL FRAME;
DARK GRAY

POURED IN PLACE CONCRETE

STEEL GATE; 1 12" DECKING
WELDED TO TUBE STEEL FRAME;

DARK GRAY

POURED IN PLACE CONCRETE
POURED IN PLACE

CONCRETE
POURED IN PLACE

CONCRETE
POURED IN PLACE

CONCRETE

37'-4"

9'-
0" 10

'-6
"

7'-
9"

1'-
3"

9'-
3"

1'-
3"

STEEL WIDE FLANGE POST;
DARK GRAY

STEEL WIDE FLANGE BEAM;
DARK GRAY

1 12" DECKING WELDED TO STEEL FRAME;
DARK GRAY

90'-0"

9'-
0"

7'-
9"

1'-
3"

STEEL WIDE FLANGE POST;
DARK GRAY

STEEL WIDE FLANGE BEAM;
DARK GRAY

1 12" DECKING WELDED TO STEEL FRAME;
DARK GRAY

STEEL WIDE FLANGE POST;
DARK GRAY

STEEL WIDE FLANGE POST;
DARK GRAY

STEEL WIDE FLANGE POST;
DARK GRAY

STEEL WIDE FLANGE POST;
DARK GRAY

37'-4"

9'-
0"10

'-6
"

7'-
9"

1'-
3"

9'-
3"

1'-
3"

STEEL WIDE FLANGE POST;
DARK GRAY

STEEL WIDE FLANGE BEAM;
DARK GRAY

1 12" DECKING WELDED TO STEEL FRAME;
DARK GRAY

10
'-6

"

9'-
3"

1'-
3"

90'-0"

STEEL WIDE FLANGE POST;
DARK GRAY

STEEL WIDE FLANGE BEAM;
DARK GRAY

1 12" DECKING WELDED TO STEEL FRAME;
DARK GRAY

STEEL WIDE FLANGE POST;
DARK GRAY

STEEL WIDE FLANGE POST;
DARK GRAY

STEEL WIDE FLANGE POST;
DARK GRAY

STEEL WIDE FLANGE POST;
DARK GRAY

1 TRASH ENCLOSURE FRONT ELEVATION
SCALE: 1/8" = 1'-0"

9 2 2 A  M A I N  S T R E E T

LOUISVILLE,  CO  80027

P .   3 0 3 . 5 2 7 . 1 1 0 0

INFO@DAJDESIGN.COM

THE BUSINESS CENTER AT C.T.C.
REPLAT I

1411 S. ARTHUR AVENUE
FINAL PLANNED UNIT DEVELOPMENT

SHEET NAME:
SEPT. 27, 2019

SHEET 10 OF 14
TRASH ENCLOSURE & CARPORT ELEVATIONS

2 TRASH ENCLOSURE SIDE ELEVATION
SCALE: 1/8" = 1'-0" 3 TRASH ENCLOSURE REAR ELEVATION

SCALE: 1/8" = 1'-0" 4 TRASH ENCLOSURE SIDE ELEVATION
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5 CARPORT REAR ELEVATION
SCALE: 1/8" = 1'-0"
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SCALE: 1/8" = 1'-0"
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SCALE: 1/8" = 1'-0"
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SCALE: 1/8" = 1'-0"
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251,007
124,893                  

REQUIRED PROPOSED
* 167 surface spaces

21 22
26 26
39 41

681
58,473                     
67,641                     

LANDSCAPE REQUIREMENTS

TOTAL AREA NOT COVERED BY BUIDING, PARKING LOT OR PATIO
TOTAL LOT SIZE:

TOTAL NUMBER OF PARKING STALLS

TOTAL NUMBER OF PARKING LOT TREES
TOTAL NUMBER OF STREET TREES

TOTAL QUANTITY OF PLANT MATERIAL ON SITE PLAN (TREES AND SHRUBS)

TOTAL QUANTITY OF TREES AND SHRUB BEDS
TOTAL QUANTITY OF SEEDED AREAS

TOTAL NUMBER OF PERIMETER TREES

*  see sheet #1 for full parking count
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ABBREV SCIENTIFIC NAME COMMON NAME SIZE QTY

ABM Acer fremanii 'Autumn Blaze' Autumn Blaze Maple 2.5" cal. 12
GLL Tilia cordata 'Greenspire' Greenspire Littleleaf Linden 2.5" cal. 5
HB Celtis occidentalis Hackberry 2.5" cal. 19
LLC Populus x acuminata Lanceleaf Cottonwood 2.5" cal. 4
SHL Gleditsia triacanthos var. inermis 'Shademaster' Shademaster Honeylocust 2.5" cal. 17
SWO Quercus bicolor Swamp White Oak 2.5" cal. 6

TOTAL 63

PP Pinus edulis Pinyon Pine 6'-8' ht. 16
TOTAL 16

ABS Amelanchier x grandiflora'Autumn Brilliance' Autumn Brilliance Serviceberry 6' ht. Clump 36
SSC Malus x 'Spring Snow' Spring Snow Crabapple 2" cal 12
TCH Crataegus crus-galli inermis Thornless Cockspur Hawthorn 2" cal 10

TOTAL 58

AYJ Juniperus horizontalis 'Youngstonwn' Andorra Youngstown Juniper 5 gal. 50
BJ Juniperus sabina `Buffalo` Buffalo Juniper 5 gal. 104
CM Mahonia repens Creeping Mahonia 5 gal. 36
DKL Syringa meyeri 'Palibin' Dwarf Korean Lilac 5 gal. 7
DN Physocarpus opulifolius 'Nanus' Dwarf Ninebark 5 gal. 51
FCBS Caaryopteris x clandonensis 'First Choice' First Choice Blue Spirea 5 gal. 8
GLS Rhus aromatica 'Gro-Low' Gro-Low Fragrant Sumac 5 gal. 50
LD Ligustrum vulgare 'Lodense' Lodense Privet 5 gal. 8
MWP Potentilla fruticosa 'McKay's White' Mckay's White Potentilla 5 gal. 143
NFS Spiraea japonica 'Neon Flash' Neon Flash Spirea 5 gal. 24
RKOR Rosa x 'Radcor' Rainbow Knock Out Rose 5 gal. 79
TJ Juniperus sabina 'Tamariscifolia' Tammy Juniper 5 gal. 8
WSR Rosa Meidiland White White Meidiland Landscape Rose 5 gal. 20

TOTAL 588

BABG Bouteloua gracilis 'Blonde Ambition' P.P.A.F. Blonde Ambition Blue Grama 1 gal. 212
BAG Helictotrichon sempervirens Blue Avena Grass 1 gal. 174
CMG Miscanthus sinensis 'Arabesque' Arabesque Maiden Grass 1 gal. 233

CSD Leucanthemum x superbum 'Silver Princess' Compact Shasta Daisy 1 gal. 90
DFG Pennisetum alopecuroides 'Hameln' Dwarf Fountain Grass 1 gal. 171
FRG Calamagrostis x acutiflora `Karl Foerster` Foerster Feather Reed Grass 1 gal. 92
PCF Echinacea purpurea Purple Coneflower 1 gal. 74
TS Veronica liaanensis Turkish Speedwell 1 gal. 348

TOTAL 1394

PLANT SCHEDULE - 9-28-19

        

Common Name Scientific Name
Lb/ac 

((PLS)*
Western wheatgrass Pascopyrum smithii 3.5
Slender wheatgrass  Elymus trachycaulus 4
Sideoats grama Bouteloua curtipendula 3
Blue grama Bouteloua gracilis 1
Little bluestem Schizachyrium scoparium 2
Needle and thread grass Hesperostipa comata 2
Sand dropseed Sporobolus cryptandrus 0.02

15.52

Native Seed Mix

Total 

* Please note that the pounds per acre are in PLS (Pure Live Seed) and must be 
ordered that way.
* This mix is based on 75 seeds/ square foot and is only calculated for one acre. This mix 
is based on the contractor using a drill seed application. Contractor is responsible for 
calculating the appropriate seed amounts to purchase. Mix should be doubled if hand 
applied. 

323



Photometric Plan

1411 S. ARTHUR AVENUE

12
PHOTOMETRIC PLAN

SHEET: 13 OF 14
SEPT. 27, 2019

324



Photometric Schedules & Spec.

1411 S. ARTHUR AVENUE

13
PHOTOMETRIC SCHEDULE & SPEC.

SHEET: 14 OF 14
SEPT. 27, 2019

325



9 2 2 A   M A I N   S T R E E T  

L O U I S V I L L E ,   C O   8 0 0 2 7  

T   ( 3 0 3 )   5 2 7 ‐ 1 1 0 0  

I N F O @ D A J D E S I G N . C O M  

W W W . D A J D E S I G N . C O M  

 

 

 

September 27, 2019 
 
Lisa Ritchie 
Senior Planner 
City of Louisville 
Department of Planning and Building Safety 
749 Main Street 
Louisville, CO 80027 
 
RE: 1st Review Comments, Business Center at C.T.C. GDP Amendment G, Business Center at 
C.T.C. Replat I, and PUD 
 
Dear Ms. Ritchie, 
 
Thank you for your consideration of the proposed parking for the CTC Office Condominium project.  In the 
construction of the new building, the owners have requested a reduction in the required parking that 
includes surface parking and a subterrainean parking garage of 3.2/1000 from 4/1000. 
 
The building’s 33 office condos are designed and marketed as executive suites and have an estimated 
average occupancy of 5 per unit.  Many of the smaller units (<1,200SF) will have only 1-2 occupants.  It is 
expected that the building will have approximately 165 daily condo occupants and a range of 15-30 guest 
occupants throughout the day.  Currently we are providing 187 parkings spaces between the subterranean 
parking garage and surface parking.  One parking space per condominium will be designated to each 
condominium in the parking garage.  Also included in the building is 1,000SF of secure, indoor bike 
parking to accommodate a total of 50 bike parking spaces.  We estimate that approximately 15% of the 
building occupants will either carpool (10 occupants) or ride bikes (15 occupants) to work each day, which 
reduces the overall parking need by 20 spaces (10 carpool (10/2=5) + 15 bikes = 20 total).  It is estimated 
that only 150 parking spaces will be required on a daily basis. 
 
Below is a table outlining the proposed parking conditions.   
 

# of occupants 165 
Traveling by single occupant vehicle 145 
Carpooling (assume 2/vehicle) 10 (reduction of 5 spaces) 
Bicycle 15 

  
Required Parking Spaces 4:1000 235 
Planned Parking Spaces 3.2:1000 187 

Indoor Parking Provided 35 
Surface Parking Provided 152 
Bike Parking Provided 50 (1000sf) 

 
We are requesting a parking reduction from the required 235 spaces to 187 spaces. Please feel free to 
contact me if you have any questions.  Thanks again for your consideration. 
 
Regards, 
 
 
 
Andy Johnson, AIA 
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ARTHUR AVENUE - LOOKING WEST
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EXHIBIT 5
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Planning Commission 
Staff Report 

October 10, 2019 
 

 

 

  

 

VICINITY MAP 

 
 
STAFF RECOMMENDATION: 
Staff recommends that the Planning Commission continue the public hearing for a 
request for a Final Plat and Final Planned Unit Development at 1875 and 1923 Taylor 
Avenue to the November 14, 2019 Planning Commission meeting. 

ITEM: PUPL-0229-2019, PUD-0230-2019 
 

PLANNER: Harry Brennan, Planner II 
 

APPLICANT:  Bob Van Pelt, RVP Architecture 
 

EXISTING ZONING:  PCZD-I 
 

LOCATION: 1875 and 1923 Taylor Avenue 
 

TOTAL SITE AREA: 6.91 Acres 
 

REQUEST:  Approval of Resolution 18, Series 2019 recommending 
approval of request for a Final Plat to consolidate lots and a 
Final Planned Unit Development for Lots 18 & 19, Block 1 of 
The Business Center at CTC. REQUEST TO CONTINUE TO 
NOVEMBER 14, 2019 
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SH 42 

332


	01 agenda
	02. PC_9 12 2019_Draft
	03 Speedy Sparkle
	03. PC Staff Report Speedy Sparkle Sign PUD
	03a. Speedy Sparkle PC Resolution - denial
	03b. Speedy Sparkle_Application Combined
	03c. King Soopers Letter and PUD Consent
	03d. Black Diamond 2000
	03e.  Louisville Plaza Filing 2 Lot 5 Lehrers Flowers PUD
	03f. Jiffy Lube and Lehrer 2005
	03g. King Soopers Gas 2010
	03h. 7 11 2019_Draft
	03i. CDDSG Ch. 7
	03j. Combined for 10.10.2019 PC

	04 1411 Arthur
	04. 1411 S Arthur staff report
	04a. PC Resolution 17
	04b. Application materials
	04c. GDP
	Sheets and Views
	01_CTC OFFICE_0BLVL-GDP


	04d. PLAT
	04e. PUD
	04f. CTC OFFICE_PUD PARKING_2019 09 27
	04g. Exhibits

	05 PC Staff Report 1875 Taylor Continuance



