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A new study from U of M researchers found that long-term transportation investments contribute 
significantly to employment in Minnesota counties, particularly rural ones. 

The study, led by Associate Professor Zhirong (Jerry) Zhao of the Humphrey School of Public 
Affairs, compiled a dataset about county business patterns in Minnesota during 1995–2010. The 
data include the number of county business establishments, jobs in Minnesota counties by sector, 
and the amount of annual payroll. 

The team then linked the data of county business patterns to data of transportation 

Investments continued on page 6 
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Transportation investments promote employment in 
Minnesota counties 

The accumulation of chloride in our waters has become a widespread concern. In a recent U of 
M study, researchers measured the transport and accumulation of chloride from road deicers 
in a metro-area watershed. The findings revealed a greater infiltration of chlorides into soil and 
subsurface waters than was previously assumed. 

“The results of this foundational research provide us with knowledge we did not have before,” 
says William Herb, a research associate with the U of M’s St. Anthony Falls Laboratory and the 

Research provides foundation for chloride mitigation 
efforts 
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Vaccines are the most powerful and cost-
effective means of protecting infants 
from many life-threatening diseases. 
But in order for vaccines to work, many 
have to be given at the right time in a 
baby’s first year of life. For parents in low-
income countries, getting their infants 
vaccinated on time can be difficult-
to-impossible due to many issues—
including a lack of transportation to 
clinics. 

To increase vaccination timeliness 
for infants, a U of M team is testing a 
new strategy in Uganda that may offer 
residents living in high-density urban 
areas cheap, reliable transportation to 
clinics through transportation network 
companies (TNCs) such as Uber and 
Safeboda.

The U of M team includes study leader 
Diana Negoescu, assistant professor in 
the Department of Industrial & Systems 
Engineering (ISyE); Saif Benjaafar, 
Distinguished McKnight University 
Professor, ISyE professor, and director of 
the U’s Initiative on the Sharing Economy; 
and Nicole Basta, assistant professor in 
the School of Public Health. Dr. Cecily 

Banura from Makerere University in 
Uganda is also a member of the team. 
The project was recently funded by the 
Bill & Melinda Gates Foundation Grand 
Challenges Explorations Program.

 “We are thrilled that the Gates 
Foundation is supporting our highly 
interdisciplinary team as we work to 
increase access to measles vaccinations 
among vulnerable populations in low-
income urban areas,” says Basta.

Basta, who studies the impact of 
vaccines among vulnerable populations, 
said that in many parts of the world 
access to vaccination remains a 
significant challenge. “We aim to 
improve access by harnessing the power 
of network transportation providers 
to integrate with health systems and 
provide the means for families to reach 
vaccination clinics,” she says.

The team will combine mathematical 
modeling and analysis efforts led 
by Negoescu and Benjaafar with 
epidemiologic field studies led by Basta 
and Banura to design and evaluate an 
intervention that provides new mothers 
with vouchers to access services such 

as Uber to pay for rides to clinics when 
their infants are due for vaccinations. The 
system would also send mothers text-
message reminders of when it’s time to 
vaccinate their babies.

The project grew out of a 
collaboration between Benjaafar and 
Negoescu on research funded by the 
Minnesota Council on Transportation 
Access (MCOTA) that examined 
opportunities for public-private 
partnerships involving TNCs. 

“We are excited that research funded 
by MCOTA inspired work that caught the 
attention of the Gates Foundation and 
may have an impact on a global level,” 
Benjaafar says. 

During this pilot project, the 
researchers will model the expense 
and benefits of increasing vaccination 
timeliness and rates in urban areas of 
Kampala, Uganda. They’ll also work with 
a group of residents to learn more about 
the most effective ways to overcome 
barriers to vaccination and to assess their 
access to cell phones, which they’ll need 
in order to receive text messages and use 
shared transportation services.

If the pilot project is successful, 
the team will scale up the concept to 
conduct a large, randomized trial to 
see if the voucher program consistently 
increases infant first-year vaccination 
timeliness across Kampala. If the trial 
shows that the approach could improve 
access to vaccinations, the system could 
be used to protect infants when they 
need it most in similar settings around 
the globe.

(Adapted from an article written by 
Charlie Plain and reprinted courtesy of the 
UMN School of Public Health.)
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Mothers in Kampala, Uganda, will receive vouchers to pay for rides to clinics.
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A series of research projects under way 
since the early 2000s have culminated 
in a pavement design package that 
allows for the improved use of geogrid. 
This work—which will ultimately enable 
cities, counties, and the state to build 
more financially effective roadways—was 
honored with this year’s CTS Research 
Partnership Award.

Geogrid, a geosynthetic material 
used to reinforce soils and aggregate 
materials, can be employed to better 
stabilize the aggregate base layer in 
flexible pavements, such as asphalt. 
This group of projects has focused on 
developing design procedures and 
modified construction specifications that 
utilize a geogrid reinforcement. The goal 

is to ensure that roads perform better 
longer, more cost-effectively, and in a 
variety of locations across Minnesota.

 More than 50 individuals contributed 
to these projects over the years; 
teams included the expertise of seven 
University of Minnesota researchers and 
scientists, the Minnesota Department of 
Transportation (MnDOT), the Minnesota 
Local Road Research Board (LRRB), and 
Jackson, Lincoln, and Polk counties. 
Funding was provided by MnDOT and 
the LRRB.

These projects were also supported 
by private-sector expertise, testing, and 
contributions from Braun Intertec and 
Ingios Geotechnics (field measurements 
and analyses); Tensar Research 
(development of geogrid modeling 
methodology); and Itasca Consulting 
Group (expertise and the commercial 
software framework).  

Pavement design projects honored with partnership award  

This summer, CTS will once again host the National Summer 
Transportation Institute (NSTI) for students entering grades 
7–9. The free, two-week program introduces campers to 
transportation topics and aims to spark their interest in 
science, engineering, and transportation careers.

Attendees will participate in classroom and lab sessions 

with transportation experts, go on field trips to facilities 
around the Twin Cities, and participate in a group project.

Know any students who would like to attend? 
Applications are due April 4. More information and 
application instructions are at cts.umn.edu/summercamp.

Transportation summer camp scheduled for July 23–August 3
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During the Annual Meeting and Awards 
Ceremony, CTS launched an ongoing 
series of videos about the impacts of 
research. The series will take a high-
level look at recent studies, focusing on 
the benefits and impacts to users. The 
short videos feature interviews with the 
people who implement research—such 
as MnDOT and Metro Transit staff—to 
improve Minnesota’s transportation 
systems. 

The first video talks about an initiative 
that led to improved methods for 
monitoring and assessing bicycle and 
pedestrian traffic. The overall goal is 
to help local jurisdictions as they plan 
and invest in infrastructure (see story in 

the April 2017 Catalyst). Professor Greg 
Lindsey of the Humphrey School of 
Public Affairs led the research efforts.

The second video discusses how 
transit shelters and other amenities 
can change riders’ perceptions of wait 
times. A shelter can make the wait seem 
shorter, for example, whereas for women, 
unsafe conditions can make the wait 
seem longer. The findings help agencies 
plan, market, and evaluate service (see 
story in the January 2015 Catalyst). The 
principal investigator was Associate 
Professor Yingling Fan of the Humphrey 
School.

Both videos are available at cts.umn 
.edu/publications/videos. 

Videos demonstrate the impacts of transportation research

For transit riders, waiting times seem 
longer at stops with heavy traffic and 
high levels of pollution. However, if 
dense, mature trees are nearby, waiting 
times seem shorter.

These are some of the findings from 

an analysis by U of M researchers. The 
analysis stems from data collected for a 
previous study led by Associate Professor 
Yingling Fan of the Humphrey School of 
Public Affairs. That effort studied how 
amenities provided at stops—such as 
shelters and information kiosks—affect 

waiting-time perception. (See above 
article about a video discussing this 
research.)

The related analysis compared 
transit users’ actual and estimated 
wait time at 36 stops and stations in a 

mix of environments in the Twin Cities 
region. For waits longer than 5 minutes, 
perceptible pollution and exposure to 
traffic led to significant overestimates 
of waiting time. Riders waiting at stops 
with dense, mature tree cover, however, 
significantly underestimated their 

waiting times. In fact, the effect of dense, 
mature tree cover was strong enough to 
compensate for the effects of both air 
pollution and traffic awareness.

The analysis was performed by 
a team that included Fan, Marina 
Lagune-Reutler (graduate student), 
and Andrew Guthrie (research fellow) 
of the Humphrey School, and David 
Levinson (former professor, Department 
of Civil, Environmental, and Geo- 
Engineering). Results are published in the 
Transportation Research Record: Journal 
of the Transportation Research Board (No. 
2543).

Another paper co-authored by Fan 
looks at waiting-time perceptions at 
bus and metro stations in Nanjing, 
China. Similar to the Twin Cities results, 
the study found that waiting at metro 
(rail) stations or bus stations with high-
quality amenities seemed to shorten the 
perceived waiting time. Findings are in 
Transportation Letters: The International 
Journal of Transportation Research 
(published online Nov. 2, 2017).

Trees, traffic, and air pollution shape perceptions of waiting time 
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CTS presented the following awards at its Annual Meeting and Awards 
Ceremony on February 22 in Minneapolis. 

Richard P. Braun Distinguished Service Award 
(outstanding leadership in research and innovation) 
Greg Lindsey, professor, Humphrey School of Public Affairs, University of 
Minnesota 

Ray L. Lappegaard Distinguished Service Award 
(outstanding leadership, mentorship, and support for the profession)
Amy Vennewitz, deputy director, Metropolitan Transportation Services, 
Metropolitan Council 

William K. Smith Distinguished Service Award 
(leadership, mentorship, and education of future leaders in private-sector freight 
transportation)
George Schember, vice president, Cargill Transportation & Logistics 

Distinguished Public Leadership Award 
(public leaders who have influenced innovative transportation policy 
directions)
Jim McDonough, chair, Ramsey County Board of Commissioners

Education Awards
Matthew J. Huber Award (students in engineering, science, and technology 
fields)
Woongsun Jeon: Doctoral candidate, mechanical engineering; advisor: Rajesh 
Rajamani 
Jacqueline Nowak: Master’s degree, urban and regional planning, and master’s, 
civil engineering; advisor: Alireza Khani

John S. Adams Award (students in policy and planning fields)
Xinyi Wu: Doctoral candidate, urban planning; advisor: Jason Cao 
Travis Fried: Master of GIS; advisor: Susanna McMaster

Richard P. Braun Scholarship (undergraduates pursuing transportation-
related degrees)
Ella Rasp: Undergraduate, urban studies; advisor: Paula Pentel

Roadway Safety Institute Outstanding Student of the Year
Frank Alarcon: Master’s degree, urban and regional planning; advisor: Frank 
Douma

Leaders, students recognized at CTS Awards Luncheon 

Greg Lindsey Amy Vennewitz

Woongsun Jeon Jacqueline Nowak

Xinyi Wu Travis Fried

George Schember Jim McDonough

CTS has issued a call for presentations for our annual 
Transportation Research Conference. All interested 
individuals are invited to submit a brief abstract for a 
presentation at the conference. This year’s event will be held 
November 1, 2018, at the Graduate Minneapolis (formerly 
The Commons Hotel) on the U of M campus.

If you or your organization would like to share the results 
of your research or innovations in transportation-related 
fields, please submit an abstract by April 23, 2018.

For more information or to submit an abstract, please 
visit cts.umn.edu/events/conference.  

Call for presentations: 2018 CTS Transportation Research Conference

Frank Alarcon



6

expenditures on local roads and trunk 
highways. Key findings of the analysis 
include: 

• A 1 percent increase in local road 
capital within a county is associated 
with a 0.007 percent increase 
in the employment rate of the 
county, holding constant various 
socioeconomic factors. 

• A 1 percent increase in trunk 
highway capital in surrounding areas 
is associated with a 0.008 percent 
increase in the employment rate of 
a county, again holding constant 
various socioeconomic factors. 

“Most previous research focused 
only on trunk highways,” Zhao says. “By 
differentiating between both, we can 
compare the relative effectiveness of the 
two.” 

According to the findings, the overall 
relationship (across all counties) is that 
the employment rate increases with 
trunk highway and local road spending. 
However, different areas are affected 
differently by investments. 

For example, in counties belonging 
to micropolitan areas (such as Winona 

and Beltrami), the results are mixed. 
“Their employment rates are positively 
affected by local road spending within 
their counties, but seem to be negatively 
affected by trunk highway spending in 
surrounding counties,” Zhao says. “This is 
probably due to economic competition 
intensified by roadway improvement.”

The evidence was insufficient to make 
conclusions about counties belonging to 
metropolitan areas. Only rural counties 
were positively affected by both types of 
investment, he says. 

The analysis also found a negative 
and significant correlation between trunk 
highway investment and payroll in rural 
areas. “It could be that trunk highways 
enable people living in rural counties 
to seek better paying jobs in other 
counties,” Zhao says. 

“There has been a long-standing 
question about the importance of 
transportation investments as they 
relate to employment, particularly in 
rural Minnesota counties. This work 
explored that connection and confirms 
that there is a positive linkage between 
long-term transportation investment and 

job creation,” says Ken Buckeye, project 
manager of the Transportation Finance 
Advisory Committee at the Minnesota 
Department of Transportation (MnDOT). 
“These results have important policy 
implications for planners and decision 
makers regarding where local road and 
trunk highway investments might be 
made to achieve greater benefit.”

“This research helps substantiate 
the general thinking that good roads 
are good for businesses, especially so in 
the rural areas,” says Bruce Hasbargen, 
county engineer of Beltrami County and 
the technical liaison for the project.  

The project was sponsored by the 
Minnesota Local Road Research Board 
and MnDOT. 

Investments from page 1

Researchers with the U’s Transportation Policy and 
Economic Competitiveness Program (TPEC) have updated 
their online finance database and added more types of 
information.

The Minnesota Transportation Finance Database 
serves as a foundation for understanding transportation 
finance issues in the state. It is composed of annual data 
from various transportation funding sources—at the 

state, county, MnDOT district, and local levels—as well as 
transportation expenditure allocations in Minnesota. 

Researchers added three new categories: state road 
construction expenditures (by county), operations and 
maintenance expenditures (by MnDOT district), and vehicle 
count and registration tax (by county).

Use the database and learn more about TPEC at  
tpec.umn.edu.

Research team updates finance database

Employment Growth

   under -0.3    0.051 to 0.17
   -0.3 to -0.18    0.17 to 0.28
   -0.18 to -0.065   over 0.28
   -0.065 to 0.051
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Chlorides  from page 1

study’s principal investigator. “It will help 
investigators and policymakers explore 
ways to capture chlorides and mitigate 
their damaging environmental effects.” 

Road salt (sodium chloride) is used 
in most states that experience snow and 
ice, with growing impact. For example, 
chloride levels in some lakes and streams 
in the Minneapolis–Saint Paul metro area 
exceed state and federal water quality 
standards, and a recent study showed 
that levels in more than one-quarter 
of shallow groundwater wells in the 
metro were above drinking-water taste 
standards.

“This is a real concern because even 
in low concentrations, chloride can 
be lethal to sensitive plants and some 
aquatic species, and many of our lakes, 
wetlands, and streams show acute or 
chronic levels of chloride,” Herb says.

To learn how chlorides from road 
salt deicers are transported in urban 
watersheds, researchers installed field 
instruments at eight sites in a Roseville 
watershed. They monitored water and 
chloride levels nearly continuously 
over three winter seasons; this included 
runoff directly from sources (roads 
and parking lots), transport in ditches 
and sewer networks, and retention in 
and release from detention ponds and 
wetlands. Computer modeling was used 
to generalize results.

Overall, the team observed 
substantial chloride retention via 
infiltration to soils and groundwater. For 
example, monitoring the runoff from a 
vegetated highway ditch showed that 
more than 95 percent of the chloride 
applied to the highway infiltrated 
from the ditch into the soil, and less 

than 5 percent was exported from the 
site in surface runoff. “Interestingly, 
substantial chloride export from the 
ditch was observed in November rainfall 
runoff prior to application of any new 
road salt for the upcoming winter, 
suggesting long-term storage in soils 
and groundwater in and near the ditch,” 
Herb says. 

Researchers also found that winter 
rain-on-snow events and the first major 
prolonged thaw each season moved 
surface chlorides most effectively into 
the watershed.

The research team then used the 
data and modeling to examine potential 
strategies for reducing or mitigating the 
spread of chloride, including capturing 
low flows, seasonal runoff capture, and 
capture based on salinity. 

Wayne Sandberg, deputy director 
of the Washington County Department 
of Public Works, chaired the study’s 
technical advisory panel. “Based on 
this research, we now know that deicer 
chemicals are staying in the soil and 
moving in the watersheds, and this 
should change how we manage ice 

and snow control,” he says. “The next 
questions are what can we do with that 
knowledge and what changes can we 
make.”

The research was funded by the 
Minnesota Local Road Research Board 
and the Minnesota Department of 
Transportation.

READ 
Catalyst

ONLINE
for links to research reports and 

other resources.
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