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Project Goals 
• Make use of economic impact analysis to estimate the economic 
value of the Great Lakes and St. Lawrence Seaway (GLSLS) system 
to different regions of interest 

 

– individual port communities 
– states 
– GLSLS region 
– the nation 

• Report 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 

 

• Provide ability to update economic impact on a regular basis 
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The overall impact of any economic activity can be broken down into 
three stages that comprise a ripple effect: 
1. The direct effect is the actual economic activity of interest that we wish to 

assess the overall impact of.  
 

• Changes in activity influence the industry of interest’s production decisions, and 
therefore its employment and demand for inputs from other firms.  

 
2. The indirect effect accounts for additional impacts due to changes in demand  

on other industries that provide inputs to the directly impacted sectors.   
• This causes additional effects on their suppliers as well.  

 
3. The induced effect accounts for the above resulting changes in employment 

and incomes causing additional changes in demand for consumer goods and 
services. 
 

• This affects additional industries, such as those in the retail, grocery, and leisure 
and hospitality sectors. 

IO Modeling 



Summing over the direct, indirect, and induced effects 
gives the total impact on a region’s economy that results 

from the economic activity of interest. 

Typical IO models use links between hundreds of industrial 
sectors (517 in MARAD model). 
 

• Requires underlying data to be representative of the region of analysis.   
 

• Require direct effects to be input into the model to determine total 
economic impact, including the induced and indirect. 
 

• Results include impact on employment and output in each sector, as well 
as taxes, value added, etc. 



Direct Effects Needed 

• Want to track economic activity directly  associated with port 
activities and the movement of cargo through the GLSLS 
 

• IO models typically need related industry output and/or 
employment figures as direct effects to input into the model 



 Phase I involved:  

• Defining region of interest to be modeled 
 Initial pilot study on Twin Ports of Duluth/Superior 

−  Green Bay also added 

  Expand to include 16 ports in the 8 states 
 

• Model assessment and selection 
 Pilot study undertaken to assess alternative models 

 

• Determination of data needs 

Current Study 



Direct Effects Needed 
• In our case this includes information on: 

 

– Firms that provide cargo handling and vessel services 
• Stevedoring firms, terminal and dock operators, warehouse operators  
• Freight forwarder/customshouse brokers, vessel agents, pilots and tug 

operators, chandlers, bunkering firms, marine surveyors, etc. 
 

– Firms handling inland movement into and out of the ports 
• Rail and trucking companies 
• Barge operators 
• Pipelines 

 

– Port administration and related governmental operations 
• Port authorities 
• Coast Guard, U.S. Army Corps of Engineers, etc. 

 

– Any other firms performing port related economic activity 



Alternative Models Considered 
After careful consideration of many alternatives, came 
down to choice between MARAD Port Kit and IMPLAN.   

• MARAD Port Kit provides port specific interface that generates 
direct effects from data on shipments and inland movements 
– Minimal survey requirements 
– Updated version now available (ostensibly) 

• Unfortunately the MARAD funded update is only national 
• Need to order regionally customized versions from Rutgers (Expensive!) 
• Industry linkages based on national averages for port related costs 

 

• IMPLAN is a general IO model with no port specific interface 
– Relatively inexpensive and updated annually 
– Need to input employment or output data from all port related industries as 

direct effect 
– Requires more extensive surveying  Initially decided on MARAD model.   

 Problems apparent, so also tried IMPLAN.  

NOT 
UPDATED!! 



MARAD Port Kit Required Data 

• Costs of Waterside Services 
• Government Requirements 
• Loading/Discharging 
• Suppliers 

• Bunkers 
• In-Transit Storage 
• Cargo Packing 
• Inland Movement 

Can adjust model to reflect local conditions by accounting for 
costs in relation to each cargo type: 

• Shipments by cargo type 
 

– Containerized cargo 
– Breakbulk  
– Liquid bulk 

 

 
– Dry bulk  
– Autos and other vehicles 
– Project cargo 

Minimum: 

• Inland mode of transportation 



Initial Survey 
• In addition to the above, included request to collect 

employment data for potential input into IMPLAN 
• Initial survey went out to 24 Twin Ports dock/terminal 

operators and shipping agents in August 2010 
– Included cover letter from Port Authority 

• Received only 7 responses 
– Little info on these for adjusting national average cost data 

• Conducted follow-up telephone calls in September (+) 
– No additional responses since 

 

• Also surveyed 14 Green Bay terminals 
– Received 5 responses 



For IMPLAN 
• Developed survey for additional firms and other 

organizations that are in any way port related 
– Primarily compiled from list obtained from Port Authority 

 

• Sent out to 80 firms and other establishments in 
September 2010 
– Including the 17 non-respondents to the initial survey 

 

• Received only 16 more back 
– Conducted follow-up calls in October and again in February to 

try to collect 2010 shipping season data 

Need response rate as close to 100% as possible to 
generate a good impact analysis! 



Sector Description Employment Output 

388 Services to buildings and dwellings 5,218.06 

389 Other support services 43,621.13 

418 Personal and household goods repair and maintenance 52,360.25 

39 
Maintenance and repair construction of nonresidential 
structures 186,194.50 

417 
Commercial and industrial machinery and equipment 
repair and maintenance 447,090.00 

323 Retail Stores - Building material and garden supply 448,137.00 

369 Architectural, engineering, and related services 1,421,304.00 

340 Warehousing and storage 2,223,344.00 

36 Construction of other new nonresidential structures 6,493,440.00 

166 Cut stone and stone product manufacturing 6,791,904.00 

333 Transport by rail 6,985,104.00 

338 
Scenic and sightseeing transportation and support 
activities for transportation 17,545,600.00 

319 Wholesale trade businesses 24,688,192.00 

115 Petroleum refineries 71,992,576.00 

Total 449.80  $  139,323,904.00  

IMPLAN Modeling w. Limited Sample 
Twin Ports 2009 Shipping Season 

Direct Effects: 
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Impact Type Output Employment Labor Income 
Total Value 

Added 
Direct Effect 139,323,904.0 449.8 32,096,960.0 46,717,568.0 

Indirect Effect 20,500,352.0 117.3 5,699,376.0 9,230,240.0 

Induced Effect 21,758,144.0 203.1 6,873,552.0 12,560,864.0 

Total Effect $181,582,848.0 770.2 $44,669,824.0 $68,508,672.0 

Multiplier 1.30 1.71 1.39 1.47 

LIMITED SAMPLE IMPLAN RESULTS 
Twin Ports 2009 Shipping Season 



Modeling 
• With such low survey response we were limited to using 

the MARAD model 
– With outdated underlying cost data, to boot! 

• Additional problems with Twin Ports model! 



 

 
 

Economic Impact Report 
FOR THE 

PORT OF GREEN BAY 
FOR THE 

2010 SHIPPING SEASON 



Excerpt from Introduction: 

The economic impacts contained in this report were generated through the application of 
the MARAD Port Economic Impact Kit, developed by Rutgers University for the U.S. 
Maritime Administration.  
 
The version of the MARAD Port Kit used for this report contains significant updates from 
previous releases of the kit that were used for past economic impact analyses of the Port 
of Green Bay. In particular, all underlying regional data has been updated to the latest 
available in June 2010, when the model was obtained.  
 
The model also depends on expenditure patterns associated with the maritime industry’s 
handling of the various types of maritime cargo. The model defaults to national averages 
for these expenditures. Ideally these can be updated through surveys of firms in the local 
port industry in order to make the model more representative of local conditions. Surveys 
were sent out in September 2010 to collect firm-specific information on these costs from 
users of the Port of Green Bay. Unfortunately, survey response was minimal, resulting in 
insufficient information to adequately make these adjustments. Consequently, the model’s 
defaults have been used in the current analysis. Furthermore, these default values have not 
been updated in the current version of the model and instead represent the national 
average expenditures associated with port activity as it took place in 2000. Significant 
changes may have occurred in the expenditure patterns of the industry over the ensuing 
period and this should be kept in mind when considering the impact results below. 



Table 2: Commodities and Metric Tons Handled by the Port of Green Bay, 2010 

Commodity
 Domestic 
Inbound  Foreign Imports 

 Domestic 
Export 

 Total Tons by 
Commodity 

 Percent of 
Total Tons 

Pig Iron -               25,467             25,467             1.47%

Cement 251,314       -               251,314           14.53%
Coal 587,463       -               587,463           33.95%
Gypsum 8,856           -                  -               8,856               0.51%
Limestone 584,140       3,082               -               587,222           33.94%
Liquid Asphalt 24,061         -               24,061             1.39%
Salt 86,533         102,794           -               189,327           10.94%
Petroleum Coke 50,457         50,457             2.92%
Stone 5,986           5,986               0.35%

Total Metric Tons 1,592,824    131,343           5,986           1,730,153        100.00%
Source:  Port of Green Bay Annual Tonnage Report, 2010, and Bay-Lake Regional Planning Commission, 2010 

Economic Impact Results for the  
Port of Green Bay, 2010 



Economic Impact Results for the  
Port of Green Bay, 2010 



 
 

Gross State    
 Product (000$) 

Income 
(000$)  

Employment 
(jobs) 

1.   Agriculture 0 0.0 0.0 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)* 

Economic Component 

 Private 

0 7.3 12.3 2.   Agri. Serv., Forestry, & Fish 

3.   Mining  1.1 0.7 0 
4.   Construction 3 94.1 

1,711.1 
29,222.4 

190.5 

3,755.3 
2,468.5 

497.5 
20,175.5 

185.5 
1,544.8 
1,832.5 

197.0 

2,040.0 

13 
552 

4 
118 

26 
100 

5.   Manufacturing 

6.   Transport. & Public Utilities 

7.   Wholesale 

9.   Finance, Ins., & Real Estate 

10. Services 

      Private Subtotal 

8.   Retail Trade 2,423.3 

817 26,378.0 39,981.5 
 Public 

11. Government 6 282.7 515.9 
      Total Effects (Private and Public) 823 26,660.7 40,497.4 

II. DISTRIBUTION OF EFFECTS/MULTIPLIER 
1.   Direct Effects 506 18,627.5 27,259.6 
2.   Indirect and Induced Effects 317 8,033.2 13,237.8 

823 26,660.7 40,497.4 3.   Total Effects 

4.   Multipliers (3/1) 1.627 1.431 1.486 

     

   

              

 

              

 

              

 

                 

                  

 

 

 

        
        

       
   

  
   
   
    

          

 
                

                 

      

Table 3: Economic Impacts for the Port of Green Bay 2010 (1,730,153 Metric Tons of Cargo) 

Output 
(000 $) 

0.0 
15.4 

2.0 
683.6 

6,641.1 
60,623.1 

456.3 
4,243.5 
4,980.9 
4,918.4 

82,564.3 

866.0 
83,430.3 

83,430.3 

58,472.5 

1.427 

24,957.8 

     

   

 

 
 

 

 

 

 
 
 
 

 

                 

 

 
 

 
 

 

 

      

   

              

              

              

                 

                  

   

 

 

 

                       

Wages, salaries, and 
proprietor’s income 

(excluding benefits) 
Essentially 

Gross 
Revenues 

Value 
Added 

Includes: 
– Wages 
– Taxes 
– Non-wage compensation 
– Profit 
– Net interest 
– Depreciation 

 

More detail by industry 
also produced! 



 
 

     
   

 
  

 
 

       

       

  

  

           

        
      

 
 
 

 
 

 
 
 
 
 

 

 

 
 
 
 
 
 

    

       

    

        

  

        

      

   
  

     
              

    
        
          

        

        

1.  Wages--Net of Taxes 

2.  Taxes 

           a.  Local 

1,596.4 

           b.  State 

1,816.8 

           c.  Federal 

5,344.9 

                General 

                Social Security 

2,858.4 

8,203.4 

11,616.7 

3.  Profits, dividends, rents, and other 10,978.2 
4.  Total Gross State Product (1+2+3) 40,497.4 

EFFECTS PER MILLION DOLLARS OF INITIAL EXPENDITURE 
Employment (Jobs) 14.1 
Income 455,405 
State Taxes 31,034 
Local Taxes 27,270 
Gross State Product 691,757 

Note: Detail may not sum to totals due to rounding. 

*Terms: 
Direct Effects --the proportion of direct spending on goods and services produced in the specified region. 

Indirect Effects--the value of goods and services needed to support the provision of those direct economic effects. 

III. COMPOSITION OF GROSS STATE PRODUCT 

                

 
  

 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

INITIAL EXPENDITURE IN DOLLARS 58,542,817 

Business Household Total 

23,732.3 

890.6 
802.0 

1,235.7 

5,786.8 

4,094.2 

5,829.8 
705.8 

1,014.8 
4,109.2 

2,858.4 

Induced Effects--the value of goods and sevices needed by households that provide the direct and indirect labor. 

23,732.3 

890.6 
802.0 

1,235.7 
0.0 

5,786.8 

4,094.2 

1.  Income --Net of Taxes 

2.  Taxes 

           a.  Local 

           b.  State 

           c.  Federal 

                General 

                Social Security 

IV. TAX ACCOUNTS 

26,660.7 

4,109.2 

2,858.4 

                      --- 



Conclusions 
• MARAD model not useful to expand to further port analysis 

– Cost data too outdated 
– Contact with MARAD indicates they also are having difficulties with vendor  
– Future updates of other underlying data components not worthwhile pursuing 

 

• Survey process even more intensive than expected for IMPLAN 
– Severe lack of response, even with Port Authority involvement 
– Implementing sufficient survey procedures would be overly expensive 

 

• Martin and Associates was contracted last year to do essentially 
the same thing 
– Would be redundant to continue, even if adequate funding were available 
– Signs that they are having difficulties, as well 




	Slide Number 1
	Slide Number 2
	IO Modeling
	Slide Number 4
	Direct Effects Needed
	Current Study
	Direct Effects Needed
	Slide Number 8
	MARAD Port Kit Required Data
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Modeling
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Economic Impact Results for the �Port of Green Bay, 2010
	Slide Number 19
	Slide Number 20
	Conclusions
	Slide Number 22

