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Economic Impact of the Great Lakes and St. Lawrence 
Seaway System (GLSLS): Phase II 
 

Executive Summary 
 
Project goals include plans to make use of economic impact analysis to estimate the 

economic value of the Great Lakes and St. Lawrence Seaway (GLSLS) system for different 
regions of interest. These study areas include individual port communities, the eight states 
bordering the Great Lakes, the Great Lakes and St. Lawrence Seaway System (GLSLS) region, 
and the nation. A second project goal is to report impact results in terms useful to a range of 
stakeholders, including port authorities, government agencies, policy makers, and the general 
public, industry contributions to employment, incomes, value added (contribution to GDP or 
GSP), and tax revenues. It is also a project goal to enable updated economic impact(s) on a 
regular basis. The economic variables of interest in such analysis include measures of 
employment, industrial output, incomes, value added (contribution to GDP or GSP), and tax 
revenues.  

This project uses input-output (IO) modeling, which depends on inter-sectoral linkages 
across a region's economy. Summing over the direct, indirect, and induced effects gives the total 
impact on a region's economy. Typical IO models use links between hundreds of industrial 
sectors (517 in MARAD model). However, IO models require underlying data to be 
representative of the region of analysis. These models also require direct effects as inputs to the 
model to determine total economic impact. After careful consideration, the project team chose 
the MARAD Port Kit model over the IMPLAN model for the initial pilot study.  However, 
problems have become apparent, and the choice was made to also include IMPLAN. The 
MARAD Port Kit seemed the best option because it provides a port-specific interface that 
generates direct effects from data on shipments and inland movements. It also has minimal 
survey requirements. The major problem with this model is that even the version that was 
customizable by region is outdated. This model came out in 2000 and is based on 1992/1998 
RIMSII multipliers. It is also based on SIC codes instead of more recent NAICS codes. An 
updated version based on NAICS is recently available, but unfortunately the MARAD funded 
version is only offered on a national basis, and is therefore not appropriate for analysis of the 
GLSLS. Also, to pursue the Great Lakes impact, it would be necessary to order regionally 
customized versions from the Rutgers source, which would be very expensive if not beyond the 
funding scope of this project. The strength of this model remains its underlying industry linkages 
based on national averages for port-related costs.  

The MARAD Port Kit requires input data such as cargo and transportation mode 
information as well as itemized costs for services, fees and other charges. Specifically, these data 
include shipments by cargo type, including containerized cargo; breakbulk–cargo in individual 
pieces or on pallets, such as forest products, paper, and steel; liquid bulk–such as petroleum and 
petrochemicals; dry bulk–such as grain or coal; autos and other vehicles; and project cargo–such 
as wind turbine components. Required port kit data also includes specifying inland modes of 
transportation. The MARAD model can be adjusted to reflect local conditions by accounting for 
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the following costs in relation to each cargo type: costs of waterside services including tugs, 
pilots, line hauling and launch fees, dockage fees; government requirements; customs, 
entrance/clearance fees, immigration, quarantine; loading/discharging; stevedoring, clerking, 
security, cleaning/fitting, and equipment rental. Costs related to the following can also be 
adjusted in the model: suppliers. including chandlers/provisions, laundry, medical, waste 
handling charges; bunkers; oil, water; in-transit storage; wharfage fees, yard handling, 
demurrage, warehousing and other storage; cargo packing; export packing, container 
stuffing/stripping, cargo movement and adjustment. Again, inland movement needs to be 
tracked, as well as long- and short-distance trucking, barge, rail, and pipeline. Our survey is 
gathering the required data. The initial survey went out to 24 Twin Ports dock/terminal operators 
and shipping agents on August 12th. Surveys also went out to 14 Green Bay terminals.  

Given the difficulties discovered for the MARAD model, the project team determined 
that IMPLAN must be considered a viable alternative. IMPLAN uses up-to-date underlying data 
and the model is updated annually. Also, the model is NAICS based, and relatively inexpensive. 
However, there are potential difficulties: we find that the port-related sectors of interest are 
overly aggregated, and to model port activity researchers will need to input employment or 
output data from all port-related industries as direct effects. To collect these input data will 
require extensive surveying. We expanded the initial survey to collect employment data for input 
into IMPLAN. However, it is important to note that for the IMPLAN model we need to collect as 
close to 100% of the data as possible in order to generate good impact analyses. 
 The selected initial pilot study region is the Twin Ports of Duluth/Superior (to which 
Green Bay has been added). This pilot will be expanded to include 16 ports in eight states. These 
study regions will include the definition of separate port regions by the counties in which they 
lie. Potential further expansion of the study region will include additional ports and docks. 
 Conclusions, to date are as follows: the updated MARAD model is not a good tool for 
meeting the objectives of this research. Problems include mounting difficulties with ordering, the 
presence of too many bugs in the software, and evidence that the model builders are still using 
the old version's national average cost data. It is expected that further project impact models will 
use IMPLAN as we move forward. However, the survey process in either case is more involved 
than expected. Given the necessity of collecting more data for the IMPLAN model than 
anticipated for the MARAD model, a limited survey response becomes a particular problem for 
use of IMPLAN. Data collection is underway but is proving to require much follow-up.  
 The next steps will be to continue current data collection in order to complete the pilot 
study, acquire a revised updated version of the MARAD model for the Twin Ports, and complete 
the IMPLAN analysis of the Twin Ports. The project team will compare results from these two 
models and present recommendations for how to move forward with surveys of additional ports 
and to assess 2010 economic impact for the GLSLS. 
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Economic Impact of the Great Lakes and St. Lawrence 
Seaway System (GLSLS): Phase II 

 

1. Introduction 
  
This project represents the second phase of a study undertaken to develop an economic 

impact analysis of the Great Lakes and St. Lawrence Seaway (GLSLS) system. The goal of an 
economic impact study is to determine the effect of a given economic activity, or group of 
activities, on the overall economy of a region of interest, be it a city, county, state, nation, or 
some chosen combination of areas.  The larger project has intended to evaluate the impacts 
associated with the existence of current GLSLS maritime industry facilities and associated 
activities and to develop a procedure through which such impact analysis can be regularly 
updated in subsequent periods.  

The activities completed in Phase I included: 1) determination of the particular ports and 
areas to be considered in the broader economic impact analysis; 2) multiple model assessment 
and selection of the updated and revised MARAD Port Kit model, as developed by Rutgers 
University, to conduct the analysis; 3) determination of data needs for the MARAD Port Kit, and 
4) a decision to conduct a pilot study using the port of Duluth/Superior as the beta test for the 
larger study. All of these goals were addressed and detailed in a previous report, but we provide 
a brief summary here, including a short description of the modeling procedure.  

 

2. Phase I summary and description of IO 
 

The GLSLS area to be analyzed initially included sixteen port regions in the eight states 
bordering the Great Lakes and St. Lawrence Seaway – Minnesota, Wisconsin, Michigan, Illinois, 
Indiana, Ohio, Pennsylvania, and New York.  For the purposes of this study, port regions are 
defined as the counties containing the particular ports to be considered in the analysis. 

Economic impact analysis focuses on the use of input-output (IO) modeling, which is a 
standard methodology for studies such as this. IO modeling depends on inter-sectoral linkages 
that exist across a region’s economy and is driven by final demand, representing sales to end 
users of finished goods and services. An important aspect of such modeling is tracking of the 
value that an industry of interest adds to the goods and services it uses as intermediate inputs in 
its production process. This includes accounting for generation of wages and salaries, profit-type 
income, interest, dividends, rents, capital consumption allowances, and taxes. In doing so, the 
value added measure gauges each industry’s contribution to gross regional product for the 
particular area being modeled (GDP, gross state product, etc.).  

In determining the economic impact of some particular activity, IO modeling involves a 
data driven mathematical procedure that translates direct economic effects of an event into total 
economic effects on a modeled economy, taking into account “ripple effects” across different 
industries and sectors of the economy. The overall impact is typically comprised of three stages: 
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1) The direct effect is the initial change in economic activity that affects demand in the economy. 
This influences the directly affected industry’s production decisions, and therefore its 
employment, value added, and demand for inputs from other firms. 2) The indirect effect 
accounts for any additional impact due to changes in demand on industries providing inputs to 
the directly impacted sectors, which causes additional effects on their suppliers as well. 3) The 
induced effect accounts for the resulting changes in employment and incomes causing additional 
changes in demand for consumer goods and services, affecting additional industries. Summing 
over the direct, indirect, and induced effects will give the total impact on a region’s economy 
resulting from some economic event of interest, which in this case is port and maritime activity.  

The data needs involved in undertaking IO analyses are defined by a model’s input 
requirements. In general, these tend to include measures of output and/or employment as the 
direct effects of the industry of interest. However, these may also include other elements, 
depending on the particular model chosen for use in the analysis. One important outcome of 
Phase I of the project was to decide upon the MARAD Port Kit as the preferred model for 
conducting the analysis. This choice was based upon thorough analysis of alternatives, as well as 
information from the model’s developers that promised availability of an updated version of the 
model built from the latest available underlying data.  

The MARAD Port Kit seemed the best option because it provides a port-specific 
interface that generates direct employment/output effects for input into the underlying IO model 
from data on shipments and inland movements, thus having minimal survey requirements for 
input data collection. Previously the major problem with this model was that the publicly 
available version that was customizable by region was outdated. It had come out in 2000 and was 
based on 1992/1998 RIMSII multipliers. It was also based on Standard Industrial Classification 
(SIC) codes instead of the more recent North American Industry Classification System (NAICS) 
coding. An updated version based on NAICS has ostensibly become available, but unfortunately 
the MARAD funded version is only offered on a national basis and is therefore not appropriate 
for analysis of the GLSLS. In order to pursue the Great Lakes impact, it has become necessary to 
order regionally customized versions from the Rutgers source.  

The potential cost involved with obtaining a customized version of the MARAD Port Kit 
directly from the developers turned out to be quite substantial, so it was decided that a pilot study 
would be undertaken to test the efficacy of the model and design the procedures necessary to 
collect the required input data and generate the impact analysis. The region chosen for the pilot 
study is the Twin Ports of Duluth, MN, and Superior, WI. The second phase of the project has 
involved significant activities aimed at completing this pilot study and laying the groundwork for 
the impact analysis of the whole GLSLS region. 
 

3. Phase II 
 

After significant communication with the MARAD Port Kit developers at Rutgers to 
establish the details of what was needed for our customized version of the model, the ordering 
process was begun in mid-December 2009. As Rutgers could only accept a check for payment, it 
was necessary to go through the University of Minnesota’s ordering procedure, which involved 
several bureaucratic steps. As it turns out, there were potential licensing issues that had to be 
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ironed out between Rutgers and the University of Minnesota and both legal departments got 
involved. It was mid-February of 2010 before a check was issued and the order was placed. After 
not receiving the model within a couple of weeks, Rutgers was contacted and it was learned that 
they had misplaced the check and the order was not yet in the process of being filled. The model 
was finally received towards the end of March. Unfortunately, the provided installation file was 
corrupt and the model would not install. After much back and forth with the developers, a 
working version of the software package was finally received in April and work began on 
developing the procedures for collecting the necessary data to run the model. 
 

4. Data needs and survey design 
 

MARAD Port Kit 
 

The MARAD Port Kit requires input data on shipments and inland transportation mode. 
Specifically, these data include shipments by cargo type, including containerized cargo; 
breakbulk–cargo in individual pieces or on pallets, such as forest products, paper, and steel; 
liquid bulk–such as petroleum and petrochemicals; dry bulk–such as grain or coal; autos and 
other vehicles; and project cargo–such as wind turbine components. Required port kit input also 
includes specifying inland modes of transportation of cargo to and from the ports, with a 
necessary breakdown by long- and short-distance trucking, barge, rail, and pipeline. In addition, 
the MARAD model can be adjusted to reflect local conditions by accounting for itemized costs 
for services, fees, and other charges in relation to each cargo type, including: costs of waterside 
services such as tugs, pilots, line hauling and launch fees, dockage fees; government 
requirements; customs, entrance/clearance fees, immigration, quarantine; loading/discharging; 
stevedoring, clerking, security, cleaning/fitting, and equipment rental. Costs related to the 
following can also be adjusted in the model: suppliers, including chandlers/provisions, laundry, 
medical, waste handling charges; bunkers; oil, water; in-transit storage; wharfage fees, yard 
handling, demurrage, warehousing and other storage; cargo packing; export packing, container 
stuffing/stripping, cargo movement and adjustment.  

While total shipments by cargo type could be obtained from the Port Authority, they do 
not track data on inland modes of transportation or the costs of operations and other activities. 
Survey design for collection of this data from the Twin Ports began in late May. The team 
needed to determine the best sources for the required data, and ideally for the cost components as 
well. With the help of Jim Sharrow, Facilities Manager of the Duluth Seaway Port Authority, and 
the Duluth Seaway Port Authority, meetings were set up with representatives from several firms 
and other organizations in the port, including Lake Superior Warehousing, Great Lakes 
Fleet/Key Lakes, and Midwest Energy Resources. Based on these meetings, rather than design 
separate surveys for different maritime industry organizations, it was decided to use a single 
survey with separate sections. The resulting survey is in the appendix.  

While the Twin Ports survey was in the design process, the team was contacted by Dean 
Haen, the Port Manager for the Port of Green Bay, WI, and it was decided to expand the pilot 
study to include that port. This required ordering an additional component to our customized 
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version of the MARAD Port Kit, which was received at the end of July. Accompanied by a letter 
from the Port Director, Adolph Ojard, the initial survey went out to 24 Twin Ports dock/terminal 
operators and shipping agents on August 12th. Surveys also went out to 14 Green Bay terminals, 
with those accompanied by letters from Dean Haen. A representative example letter can be found 
in the appendix. 

Initial survey response for the Twin Ports was seven surveys received by the end of 
August. Follow-up phone calls were made to all non-respondents in early September and one 
additional survey was received, despite several promises of survey returns. In addition to being 
only a 33% response rate, most of the surveys received reported very little additional data that 
would allow the research team to adequately recalibrate the model to reflect local conditions. 
(Survey response for Green Bay also did not surpass 33%.) Most respondents gave no 
information on their costs of operation at all and few gave any information on other 
expenditures. Despite this, the MARAD Port Kit ostensibly could be used based on national 
averages for the costs of operations instead, which is built into the model. While not ideal, this 
was an acceptable alternative.  

Moving forward with the impact analysis using the MARAD Port Kit thus required only 
shipments by cargo type and inland mode of transportation. The former had already been 
obtained from the Port Authority and was partially confirmed by the survey responses that were 
received. The transportation mode breakdown could be estimated based on cargo type and 
information garnered from the previously mentioned meetings with industry representatives, as 
well as some of the survey response data that was obtained. With this information in hand, the 
model was employed to generate the impact analysis.  

It was at this stage that another difficulty was encountered.  Analysis of the output from 
the MARAD Port Kit revealed serious flaws in its operation. One of the effects of an economic 
activity that is tracked and reported by most IO models is impact on income and wages in the 
region being modeled, which is a component of value added, i.e. additions to gross regional 
product. The impact report based on actual shipments through the Twin Ports gave a large 
negative value for wages and incomes in the region. This is clearly not correct and indicates a 
serious flaw in the design of the model. This leads all other reported results to be suspect as well. 
The developers at Rutgers were contacted in early September and promised to look into the 
problem and provide a solution. Having not heard back by November, the research team again 
contacted Rutgers, who again promised to provide a solution ASAP. New model components 
were finally received in December. However, once the model was reconfigured with the new 
components, it turned out that the problem with negative wages had not been fixed. Once again 
the developers were contacted and once again they promised a fix to the problem. The last 
supposedly revised model components were received in January. Despite the claimed fix, the 
model was rerun in February and is still generating negative results for wages. For all these 
reasons we were unable to use the MARAD Port Kit. 

In addition to the problems with the incorrect output being generated by the model, it was 
also discovered that the underlying national average cost data that the model makes available had 
not been updated along with the other model components. It turns out they were exactly the same 
values that the obsolete version of the MARAD Port Kit contained. This means it is likely based 
on industry costs from the 1990s. So even if the model IO analysis worked correctly, lack of 
sufficient survey responses to input the latest local cost data would have led to questionable 
results either way. 
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IMPLAN Model 
 
In the meantime, it was decided to attempt use of the IMPLAN model to conduct an 

economic impact analysis of the Twin Ports. Recall that the minimal input requirements for use 
of the MARAD Port Kit model was a primary reason behind its choice over IMPLAN and the 
lack of response to the initial survey supported this reasoning. Unfortunately, the use of 
IMPLAN required a much greater number of firms to be surveyed in order to collect the 
necessary data for inputs into the model.  This is because it is a general IO model without a port-
specific interface that could take data on shipments and convert it to employment/output data for 
inputs into the IO analysis. One advantage to this is that the minimum data input required is 
information on employment. Unfortunately, this information needed to be gathered from every 
firm and/or organization that was in any way directly port-related in its activities. For IMPLAN 
to generate satisfactory results, survey response would need to be as close to 100%, as possible 
in order to generate good impact analyses. 

A new and simpler survey was designed for a second round of surveying, a copy of 
which is in the appendix. Another letter from the Port Authority was obtained and the survey 
went out in mid-September to more than ninety firms and other organizations. Follow-up calls 
were made in October and November to try to boost the response rate, but unfortunately only 27 
surveys were returned in this round. Once again the overall response rate was barely over 30%. 
In this case, however, that is not good enough to conduct a complete economic impact analysis. 
It may have been possible with a significantly higher survey response rate to estimate 
employment for non-respondents, but for some sectors we obtained no representative sample at 
all with which to do this.  

 

5. Conclusions 
 

Conclusions, to date are as follows: the updated MARAD model is not a good tool for 
meeting the objectives of this research. Problems include mounting difficulties with ordering, the 
presence of too many bugs in the software, and evidence that the model builders are still using 
the old version's national average cost data. It is expected that further project impact models will 
use IMPLAN as we move forward. However, the survey process in either case is more involved 
than expected. Given the necessity of collecting more data for the IMPLAN model than 
anticipated for the MARAD model, a limited survey response becomes a particular problem for 
use of IMPLAN. Data collection is underway but is proving to require much follow-up.  

The next steps will be to continue current data collection in order to complete the pilot 
study, acquire a revised updated version of the MARAD model for the Twin Ports, and complete 
the IMPLAN analysis of the Twin Ports. The project team will compare results from these two 
models and present recommendations for how to move forward with surveys of additional ports 
and to assess 2010 economic impact for the GLSLS. 
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