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ABSTRACT
The University of Minnesota’s Humphrey School of Public Affairs 
worked with the Minnesota Department of Transportation (MnDOT), 
Minnesota Department of Administration, and University of 
Minnesota Extension to develop and implement a unique approach 
linking economic development and transportation planning. Using 
the Economic Development Administration’s US Cluster Mapping 
tool, competitive traded industry clusters were identified in 
MnDOT operations districts. University, MnDOT, and local economic 
development staff interviewed manufacturers and their carriers 
within the identified clusters to understand the transportation and 
logistics issues these companies face and how MnDOT could make 
improvements to its operations and systems to help alleviate or 
minimize these issues. The approach was modeled after the successful 
business retention and expansion work conducted for Minnesota 
communities by the University of Minnesota Extension Center for 
Community Vitality. A key element to the success was involving local 
economic development staff in interviews and pairing them with 
MnDOT staff.

Introduction

The University of Minnesota’s Humphrey School of Public Affairs worked with the Minnesota 
Department of Transportation (MnDOT), the Minnesota Department of Administration’s 
Management Analysis Division (MAD), and University of Minnesota Extension to develop a 
unique approach to linking economic development and transportation planning. Projects 
led by district engineers were conducted in three MnDOT districts in southwest, west-central, 
and northwest Minnesota, and MnDOT is currently planning to conduct similar regional 
projects in other districts in the future.

The MnDOT district studies drew from two established economic development approaches 
– industry clusters and business retention and expansion (BRE). Michael Porter laid out the 
concept of industry clusters as a way of explaining why certain industries tend to concentrate 
in a nation or region in his 1990 book on the competitive advantage of nations (Porter, 1990). 
Since then, the industry cluster approach has been applied extensively in framing economic 
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development strategies at the national, state, regional, and local level and has led to many 
academic studies (Ketels, 2013).

The BRE approach has similarly had an extensive history of application, primarily at the local 
level. During the 1980s, many state and local governments began shifting strategies from 
attracting out-of-state firms to retaining and expanding existing businesses (Bradshaw & 
Blakely, 1999). The BRE approach was developed to gather information about existing busi-
nesses in a community and to use that information to adjust economic development strategies 
to encourage BRE (Loveridge & Morse, 1998). For the MnDOT district studies, clusters were 
used as a framework to identify competitive industries that bring wealth into the region, and 
the local BRE approach developed by University of Minnesota Extension was modified for 
sub-state regions and focused on transportation issues facing manufacturers.

Transportation and economic competitiveness

In 2013, Jon Huseby, district engineer for MnDOT District 8 in southwestern Minnesota, 
initiated a project to reach out to manufacturing firms in his district to learn firsthand how 
the transportation system in the district affects the competitiveness of these businesses. 
Economists who have studied the impact of transportation on productivity and economic 
competitiveness have concluded that transportation infrastructure is necessary but that 
alone is not sufficient to stimulate economic development and growth (Rodrigue, Comtois, 
& Slack, 2013). A high-quality, well-operated, transportation infrastructure, involving multiple 
modes – roads, rail, air, and water – can be a critical component for a thriving freight econ-
omy. However, transportation infrastructure itself is not sufficient to stimulate economic 
development, which is dependent on a number of factors and conditions such as workforce 
skills and availability, customer demand conditions, supplier relationships, and firm strategy 
and rivalry. On the margin, operational improvements or strategic investments in multimodal 
facilities can contribute to the productivity of industry clusters within a region by reducing 
transportation costs or improving the quality of service for business supply chains. For exam-
ple, a smoother road may reduce damage to products or stress to animals being transported, 
reducing costs to the shipping firm or improving quality to the consumer. This is what Huseby 
hoped to address through his outreach to manufacturers in his district.

MnDOT considered the District 8 study, completed in 2014, a successful pilot project, and 
district engineers in other districts made plans to conduct similar manufacturing outreach 
projects in their districts. In 2015, a project was completed in District 4 in west-central 
Minnesota, and in 2016, a project was completed in District 2 in northwestern Minnesota. 
Another project is underway in District 1 in northeastern Minnesota, and plans are being 
made to conduct projects in District 6 in southeastern Minnesota and in the Twin Cities 
metro area. The metro area will most likely be divided into three or four subdistricts due to 
the large number of manufacturing firms in the Minneapolis–St. Paul area. Figure 1 shows 
a map of the MnDOT districts.

Applying industry cluster and BRE approaches to transportation

Industry cluster approach, mapping tool

Using the Economic Development Administration’s US Cluster Mapping tool, the research 
team identified competitive traded industry clusters in metropolitan and micropolitan 
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regions within individual MnDOT operations districts (Porter, 2014). Clusters are geograph-
ically concentrated groups of interconnected companies, universities, and related institutions 
that arise out of linkages or externalities across industries (Porter, 2008). Clusters help identify 
firms within similar industries as well as their interactions with each other. These interactions 
are important in painting a picture of the entire regional economy and its relationship with 
state, national, and international economies.

Figure 1. minnesota Department of transportation (mnDot) districts.
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Many clusters are complementary in nature, providing services or specialized supplies to 
firms in other industries. As a result, this project focuses on a wide array of industry clusters 
within MnDOT districts, each playing a larger role within the regional economy and beyond.

Clusters can be grouped into traded and local clusters. A traded cluster is composed of 
traded industries, which are concentrated in a geographic region and sell to other regions 
and nations. A local cluster is composed of local industries, which primarily sell locally and 
are present in most (if not all) geographic areas. Traded clusters can be seen as the main 
drivers of growing economies because they draw revenue into the regional economy and 
stimulate growth, as opposed to local clusters, which circulate money within a region and 
contribute to a region’s quality of life.

A traded cluster approach helps identify the competitive advantage of regions by better 
understanding the competitive strengths and challenges of a region’s most prominent indus-
tries. Manufacturing industries are typically identified as traded clusters, since they produce 
products that are sold outside the region or sell products to other firms within the region 
that sell outside the region. However, service industries can also be traded clusters if their 
customers are located primarily outside the region.

Researchers use a traded cluster approach to assess how concentrated specific industry 
clusters within a region are compared with the nation. A series of subclusters defines each 
industry cluster. The Humphrey School’s State and Local Policy Program (SLPP) used the 

Figure 2. mnDot District 2 traded clusters in manufacturing by employment and specialization (location 
quotient), 1998–2013. Source: uS Cluster mapping project, institute for Strategy and Competitiveness, 
Harvard Business School.
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cluster mapping method to identify industries that formed the economic base of commu-
nities in each MnDOT district, both in direct employment and in their ability to spur additional 
economic development. This information helped ensure that the list of prospective inter-
viewees was representative of the region’s industries and clusters.

Cluster mapping uses detailed county-level data and statistical techniques to profile 
regional economies and their performance over time. SLPP was one of four regional partners 
(Minnesota, Oregon, Massachusetts, and South Carolina) to participate with Harvard in the 
development and application of the US Cluster Mapping tool for the US Economic 
Development Administration (EDA).

Using these data, staff from the University of Minnesota, MnDOT, Minnesota Department 
of Administration Management Analysis Division (MAD), and local economic development 
organizations (EDOs) identified manufacturers within selected clusters and conducted inter-
views with many of them as well as with the freight carriers that supported the manufactur-
ers. These interviews were conducted to understand the transportation and logistics issues 
faced by these companies and how MnDOT can make improvements to its operations and 
systems to alleviate or minimize the issues.

The regional projects also included some nonmanufacturing traded cluster firms, such 
as resorts, as well as some local cluster firms. MnDOT and the EDOs selected these cluster 
firms to be interviewed because of their economic contribution to the region or importance 
to a community within the region.

Figure 2 illustrates the largest manufacturing clusters within District 2 in northwest 
Minnesota based on location quotient, which is a comparison of employment within a par-
ticular industry in District 2 to employment within that industry nationally. Clusters with 
location quotients greater than one are more concentrated in District 2 than in the nation 
as a whole. Clusters with a change in location quotient greater than zero are growing within 
the district. This study focused on manufacturing clusters with the highest location quotients 
and most growth over time, such as automotive (snowmobiles and recreational vehicles) 
and wood products (windows and other wood manufacturing).

Business recruitment

SLPP used the ReferenceUSA database to identify businesses that fit the regional industry 
cluster analysis criteria based on each business’s six-digit North American Industry 
Classification System (NAICS) code (ReferenceUSA, 2016). In addition, economic develop-
ment professionals and MnDOT district staff provided insights about key businesses that 
the database did not identify. A final list of prospective interviewees included businesses 
that represented a diverse group of regional industries, and assurances were made that each 
county was represented by at least one business and each business had at least 10 employ-
ees. Figure 3 shows the number of firms interviewed by industry cluster for MnDOT District 
2 in northwest Minnesota.

BRE model

The approach for this work was modeled after the successful BRE work conducted for 
Minnesota communities by the University of Minnesota Extension Center for Community 
Vitality (Darger, 2014). The work conducted in MnDOT districts carried this model one step 
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further by explicitly linking community economic development activities with regional trans-
portation planning. As with earlier BRE programs, involving local EDOs in the interviews was 
a key element to the success of this project. In this effort, EDOs were often paired with MnDOT 
staff in the interviews, which created an opportunity to discuss manufacturer, local, and 
regional issues. These conversations led to greater understanding among all three parties 
as well as opportunities for MnDOT to develop new ways of working to increase benefits to 
the local economy.

Interview team development

The interview teams

To develop the interview teams, whenever possible one person affiliated with the project, 
either from the University of Minnesota or MnDOT (UMN/MnDOT), was paired with someone 

Figure 3. mnDot District 2 northwest minnesota: number of businesses interviewed by industry cluster.
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involved with economic development, either from a city or county EDO or regional devel-
opment commission (RDC), or a University of Minnesota Extension educator (EDO/RDCs). 
In some instances, more than two interviewers were present. This occurred with larger busi-
nesses, when more than one or two interviewees were expected. EDO/RDCs were responsible 
for asking questions according to the questionnaire, establishing credibility, and maintaining 
eye contact. UMN/MnDOT were responsible for clarifying questions, taking notes, and later 
transcribing the interviews.

The EDO/RDC members were recruited through University of Minnesota Extension edu-
cators. While EDO/RDCs were not paid for the project beyond reimbursement for miles trav-
eled, they benefitted through establishing or deepening connections with businesses in 
their service areas. In some cases, their existing connections with local businesses benefitted 
this project. In others, EDO/RDCs were able to network with businesses after the interview 
and explain to them the services the EDO/RDCs provided.

Developing the questionnaire

Beginning with the questionnaire used by the University of Minnesota Extension BRE efforts, 
the research team developed a draft questionnaire with 11 open-ended questions arranged 
around topics of interest to MnDOT, including operations, safety, and communications 
(Figure 4). Follow-up probe questions were subsequently added as suggestions, but overall 
the questionnaire was designed to be a guide for a semi-structured interview. This meant 
that the questionnaire was to be followed closely, but if another topic arose that was perti-
nent to the study, interviewers were told to pursue the discussion. MnDOT staff and logistics 
professionals reviewed and tested the questionnaire to ensure there were no mistakes or 
inaccuracies and that the questions clearly stated the type of information that was sought.

Interviewer training

Two interviewer training sessions were held in each district, with a mix of staff from MnDOT, 
EDO, and University of Minnesota involved. These sessions provided the first opportunity 
to bring these various groups into the same room. Interviewers received an introduction to 
the project and an explanation of their expected role and how they might benefit from the 
project. They were also told that the purpose of the qualitative interviews they would be 
conducting was to identify short-term issues that MnDOT could address.

During the training session, University and MnDOT staff discussed the principles of quali-
tative research including, but not limited to, objectivity, not asking leading questions, probing, 
and keeping information and identities confidential. Interviewers also reviewed the manufac-
turers’ interview questionnaire and conducted mock interviews with a partner. This was done 
not only to allow interviewers to practice and familiarize themselves with the tool but also to 
ensure that the questionnaire was fluid, with no awkward wording or unclear questions.

Interviewers also reviewed and commented on copies of the list of potential interviewees. 
This provided EDO/RDCs the opportunity to share their own knowledge of their respective 
service areas, including information on businesses that had closed or were notoriously dif-
ficult to reach. Further, to ensure firms were not being missed due to flaws in the list, EDO/
RDCs suggested manufacturers that might be able to provide useful information and fit the 
clusters criteria. These suggestions were used to update the list of businesses.
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Manufacturer recruitment and interview scheduling

The process of recruiting businesses and scheduling interviews was complex and iterative. 
Multiple contacts were necessary with the businesses being interviewed and the interviewers 
to convince the firm of the value of spending time on the interview, to identify the appro-
priate person to interview, and to find a time that worked for all. The responsibility of working 
in accordance with the availability and geographic restrictions of two interviewers and mak-
ing that fit into the businesses’ schedules meant that the scheduler needed to have a flexible 
yet explicit plan in place before any recruiting was done. Most EDOs and RDCs were allowed 
and encouraged to conduct interviews within their geographic service area, both out of 
respect for their time and to provide them with the added benefit of making connections 
with the businesses they serve. This meant that once an interview pair was scheduled, that 
pair was limited to a specific service area. In some instances, this was a single city; in others, 
it was a multicounty region. On the other hand, in several instances, University and MnDOT 
staff were scheduled in two-day increments, meeting with one EDO or RDC one day and 
another the next.

Figure 4. Questionnaire for mnDot district manufacturers interviews.
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While this effort was going on, MnDOT sent initial recruiting letters to the manufacturers 
identified as part of the cluster mapping process to inform them of the project. These letters 
were then followed up by phone calls from the project team to schedule an interview at the 
manufacturer’s office on a day when an interview pair was to be in the area.

Interviews were estimated to last about an hour, but sometimes they ran longer. To accom-
modate this possibility and to accommodate for possible variances in travel time (weather, meals, 
or inaccurate directions), no more than three or four interviews were scheduled each day.

Manufacturers occasionally turned down interviews because they did not have time. 
However, when asked whether there was another person who could answer MnDOT’s ques-
tions, they often recommended a logistics or supply chain person, which allowed the inter-
view to be scheduled, and the recommended individual was often a better fit than the 
original contact. It was inevitable that it was the “busy season” for some manufacturers, so 
they did not have any available staff.

This effort resulted in generating a large number of interviews, as well as significant 
participation by MnDOT and EDO personnel.

Table 1 shows the number of businesses contacted, reached, and interviewed and 
response rates for each of the three MnDOT districts. Of the 511 businesses that were initially 
contacted for the three MnDOT districts, 246 or 48% accepted the invitation to be inter-
viewed. Of the 320 businesses that responded to the initial contact by letter or could be 
reached by phone in follow-up calls, 77% accepted the invitation to be interviewed. This 
was considered a very good response rate for business interviews and could be attributed 
to the importance of the transportation to these firms and the leadership of the district 
engineers who were in a position to respond to the issues raised.

The number of interviewers and interviews conducted for each district are shown in Table 2.

Data analysis

A primary purpose of the MnDOT district manufacturing studies was to identify actionable 
issues that could be addressed by district engineers in the next 3–5 years. Thus, the analysis 

Table 1. mnDot District business interview recruitment and response rates.

Businesses contacted for interviews MnDOT District 8 MnDOT District 4 MnDOT District 2 Total
Accepted invitation to interview 75 103 68 246
Rejected invitation to interview 23 34 17 74
Did not respond to initial contact or were 

otherwise unable to be reached
74 71 46 191

Total businesses contacted 172 208 131 511
Total businesses reached 98 137 85 320
Acceptance rate of businesses contacted 44% 50% 52% 48%
Acceptance rate of businesses reached 77% 75% 80% 77%

Table 2. number of interviewers and interviews in each district.

MnDOT district

Interviewers

Number of interviewsMnDOT/UMN/MAD EDO/RDC/Other
District 8 9 23 75
District 4 32 18 103
District 2 24 27 68
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focused on identifying specific priorities for action based on the interviews. These issues are 
discussed in the next section. At the same time, MnDOT was interested in broader policy 
priorities or process improvements that might have implications for MnDOT as a whole. 
Since this was a qualitative survey, the analysis consisted of organizing the comments around 
specific MnDOT functions, such as road construction, maintenance, safety, snow plowing, 
as well as communications.

The survey was focused on manufacturing firms with a priority given to traded clusters 
that were important to the competitiveness of each region. Location quotients were used 
to identify the clusters that were most competitive in the region. The clusters represented 
in interviews mirror those found in the regional cluster analysis. For example, the five traded 
clusters with the highest location quotients and number of firms interviewed in MnDOT 
District 2 were:

•  Wood Products (12.03) – 7 firms interviewed
•  Forestry (10.57) – 1 firm interviewed
•  Automotive (7.86) – 3 firms interviewed
•  Agricultural Inputs and Services (4.58) – 3 firms interviewed
•  Food Processing and Manufacturing (3.44) – 7 firms interviewed

Use Most critical

Truck Air Rail Other

11 4
121215

6761

Figure 5. modes of transportation used and most critical to business in mnDot District 2.
note: the number of business respondents indicating which transportation mode they use and which mode is most critical 
(N = 67).

Figure 6. Customer markets of businesses interviewed in mnDot District 2 (N = 67).
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While all of these clusters relied on the same road system, the supply chain issues and 
road requirements varied among clusters. For example, food processing businesses involving 
live animals were both time sensitive in terms of the length of time live animals could be in 
transport as well as the lack of smoothness of roadways that could cause stress for the ani-
mals. Snowmobile and recreational vehicle companies such as Polaris and Arctic Cat in north-
western Minnesota, which constitute the automotive cluster in District 2, rely on access to 
10-ton roads and four-lane highways to connect with their suppliers and customers. Access 
to trucks is a major challenge for these firms in managing their supply chains.

Trucks are the primary mode of transportation for the companies in the rural regions 
where the surveys were conducted. For example, in District 2 in northwestern Minnesota, 
67 of the companies interviewed said they used trucks, and 61 said it was the most critical 
for their business. In comparison, only 15 firms said they use air with one firm considering 
it most critical, and 12 firms used rail with 5 firms considering it most critical (Figure 5).

While most of the businesses interviewed sold to customers in local and statewide mar-
kets, a substantial number sold to customers in international markets. Canada is a major 
market for the Minnesota firms interviewed due to proximity as shown in Figure 6.

Key issues and follow-up actions by MnDOT

As mentioned earlier, topics covered in the interviews ranged from district operations and 
maintenance to communications and infrastructure to policy questions. The businesses had 
a number of items that they raised in each area, ranging from commending MnDOT on its 
great snow and ice removal to requesting improved communication and coordination 
regarding construction projects. Most significant for this work, however, were the specific 
issues raised that MnDOT could change in the short term, i.e. within the next five years. In 
some cases, this even meant MnDOT had the opportunity to take action before the project 
was finished. In both cases, however, the interviews created an opportunity to open lines 
of communication and build trust between the businesses and MnDOT.

One example of an action that took place before the project was finished was a safety 
improvement in District 2, where an interviewee pointed out that some highway curves 
created an optical illusion at night. These instances occurred in places where the highway 
curved, but a separate road in the distance created the appearance that the road continued 
straight, creating a potential run-off-the-road hazard for a person who failed to see the curve. 
In response, the district traffic department identified 17 places where this combination of 
roads occurred and installed reflective chevron signs along these curves to create a better 
perspective for drivers (MnDOT, 2016).

Another early action example, which resulted in an economic improvement, took place 
in District 8, where a manufacturer wanted to expand its business by creating a line of goods 
that would require permits for oversized loads on Minnesota highways. Approval of this 
expansion, however, was contingent on receiving these permits, and the manufacturer was 
seeking assistance in working through this process. District 8 staff connected with the per-
mitting office to expedite the process, thereby cementing the business’s decision to conduct 
its $1 million expansion in the region. This expansion resulted in more than 20 new jobs, 
according to the manufacturer’s general manager (MnDOT, 2014).

Suggestions for communication changes were offered for both the short- and long-term. 
MnDOT’s “511” road information service provided an example of both. In many cases, 
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interviewees spoke of how much they appreciated the 511 service and said they used it on 
a regular basis. They also offered a number of potential long-term improvements, such as 
adding information about pavement conditions (MnDOT, 2016) and linking the information 
with similar sites in neighboring states (MnDOT, 2014). A specific short-term improvement 
came in District 4, where a manufacturer reported an issue with a reconstructed bridge that 
511 continued to show as having weight restrictions, thus requiring a manual intervention 
before receiving a permit to operate over the new bridge. As a result of this interview, district 
staff was able to work with 511 staff to remove the old weight restriction from the 511 site 
and expedite route planning for the manufacturer.

Still other examples will take place on a larger scale and over a longer time frame. An 
example of this, which occurred in all districts, was the discussion of roundabouts. MnDOT 
has been implementing these intersection controls in an effort to improve safety and effi-
ciency. Many businesses recognized the advantages of reduced fuel costs and vehicle wear 
from not needing to stop, as occurs with conventional four-way stop signs and stoplights, 
as well as reduced safety risks from the reduction of T-bone type crashes (MnDOT, 2015). 
However, other manufacturers noted challenges in moving their loads through these inter-
sections, particularly those with oversized loads. The result is that future planning will include 
consultation with local businesses to ensure that new roundabouts are designed to accom-
modate trucks, including over-dimensional loads, as feasible (MnDOT, 2015). Figure 7 is an 
example of the key issues identified through the interviews in District 4 in west-central 
Minnesota.

Figure 7. Summary of key issues – mnDot District 4. Source: minnesota Department of transportation 
(2015, pp. 29, 30).
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The findings from these interviews have been deployed in the work of MnDOT’s opera-
tions districts, including efforts to disseminate the findings and build ongoing relationships 
among MnDOT staff, EDOs, and the manufacturers. Knowing whom to call when an issue 
arises, from removal of snow to summer construction, advances trust and coordination 
between these parties, improving the quality of work for all involved.

Policy implications for transportation and economic development

Improving the connection between transportation and economic development is a goal for 
MnDOT. On a state level, MnDOT has been working with the Department of Employment 
and Economic Development (DEED) to fund projects that contribute to economic develop-
ment through the Transportation and Economic Development (TED) program and the 
Corridors of Commerce program. This project provides a local complement to these efforts, 
identifying shorter term (3–5 years) transportation investments that support economic 
development efforts of local communities.

Industry cluster mapping and analysis can be a useful tool for transportation planners 
and policy-makers. A few areas where a cluster-based approach could enhance transporta-
tion planning are:

•  Statewide freight planning. As states update their freight plans, information about which 
industry clusters are most important to a state’s economy and specific information 
about how transportation costs influence cluster competitiveness could help in framing 
these plans.

•  Regional transportation strategies. Regional transportation leaders may find the cluster 
approach useful in developing regional transportation plans and in improving trans-
portation services to support the competitiveness of regional businesses.

•  Transportation investments to promote economic competitiveness. States and regions 
could use cluster mapping and an industry cluster approach as a means of identifying 
and prioritizing targeted investments to promote economic competitiveness.

•  Intermodal connections and investments. Cluster mapping and interviews may help to 
identify opportunities to reduce transportation costs and expand capacity to support 
competitive clusters through improved intermodal connections between roads, rail, 
water, and air.

•  Public–private partnerships and collaboration. A systematic approach to analyzing and 
reaching out to competitive regional clusters, such as the MnDOT district manufacturing 
outreach efforts, may lead to new collaborations among transportation professionals 
and industry cluster leaders, improving the effectiveness of transportation services and 
making more strategic transportation investments.

Conclusions

The process developed in these studies helped achieve Jon Huseby’s vision of improving 
MnDOT’s ability to understand, support, and respond to needs of businesses within the cities 
and towns of each operations district. The cluster mapping process combined with the BRE 
interviewing method provided district staff with a better understanding of the economic 
drivers and transportation needs within district boundaries. In addition, new relationships 
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were built among the companies, economic development officials, and MnDOT staff, creating 
opportunities for continued dialog and collaboration after the more formal interviewing 
processes was completed. Plans to continue these interviews throughout the rest of 
Minnesota demonstrate that MnDOT values the results of this work as a useful addition to 
the process of managing the transportation system.
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