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Summary: 
This proposal requests EUE funding to develop a new course Business Geography which teaches 
techniques in business locational analysis using free open source software. Currently, the 
Department of Geography offers several courses that involve some locational analysis. However, 
none of the courses directly teaches students business location decision-making, leaving a gap in 
business skill training with advanced technologies.   
The proposed course teaches business locational analysis from a business decision making 
perspective. The course will be structured using established economic and business models 
including spatial interaction theory, location theory, location–allocation theory, and transport 
network analysis.  It teaches five sets of techniques: market analysis using the spatial point 
process analysis techniques; market area analysis using various gravity models and area data; 
business catchment area analysis using attribute data and actual road networks; location-
allocation analysis focusing on locating businesses and allocating customers to businesses; and 
road network analysis involving flow pattern analysis from road network and transport planning. 
While most of the techniques are commonly used for business locational analysis, the location-
allocation and road network analyses are also important tools for government work.       
To eliminate the cost burden on students and reduce resource access inequity, the new course 
will be taught entirely using free open source software.  



	
The new course is planned to be taught in Spring Semester 2019 as a special topics course and 
will be developed as a formal course after going through the curricular process. The proposal 
requests one month summer salary $9,000 for developing the new course that will require a large 
and dedicated time commitment.  
  
Project Budget 
Salary Wages Travel Equip. Comm CServ Auto Tele Awards Total 

9000 0 0 0 0 0 0 0 0 9000 
 
Cost-Sharing 
Salary Wages Travel Equip. Comm CServ Auto Tele Awards Total 
0 0 0 0 0 0 0 0 0 0 
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A. Current Situation 

This proposal requests EUE funding to develop a new course entitled Business 

Geography that incorporates techniques in business locational analysis using free open source 

software. Currently, the SIUE Department of Geography offers several courses which in one way 

or another involve analyzing business locations.  The GEOG301 Economic Geography, which I 

teach, focuses on the spatial patterns of economic activities such as agriculture, industry, 

services, and some more detailed industrial and business sectors. This course emphasizes 

industry-wide or sector-wide geographical patterns and trends. For locational decision-making at 

the business firm level, the course covers locational factors such as costs of shipping, labor, 

various inputs, agglomeration economies, government policies, etc. However, the course is not 

designed to cover the techniques that bring the various locational factors together to make 

business location decisions for companies.  

GEOG401 Geography of Development, which I also teach, covers broad development 

issues at the national level and draws attention to the reasons for the success and failure of 

national economic and social development. Behaviors of corporations and businesses are touched 

upon whenever they have broad impacts at the national level. For example, a Japanese car-maker 

may decide to invest in a developing country. The reasons for the decision, and the possible 

socioeconomic consequences of the investment in the developing country, are analyzed. 

However, in this development course, where exactly the Japanese car-maker would place the car 

making facility in the developing country is not the focus.  

GEOG321 Quantative Techniques, a third course I teach covers statistical techniques to 

equip students to conduct sophisticated analysis in their research, especially within their senior 
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assignments. While some students analyze business locational issues in their research, statistical 

techniques can only offer partial solutions to their research problems.  

The Department of Geography also offers various Geographic Information Systems (GIS) 

courses at both the introductory and more advanced levels. GIS as a field applies computing and 

telecommunication technologies in collecting, processing, storing, analyzing, mapping, and 

visualizing geographical information (i.e. data with geographical locations as an attribute). Some 

students have completed senior assignments that applies GIS techniques to locational analysis. 

Examples include analyzing the overlap of earthquake locations with oil and natural gas fracking 

sites; travel tracks of tornadoes; and risk assessments of mine subsidence. However, most SIUE 

geography faculty members who teach GIS courses are physical geographers who do not have 

systematic training in economic and business location models and locational factors. One result 

of this is that most senior assignments using GIS techniques focus on physical geography topics, 

rather than business location decision-making.  Occasionally, there are senior assignments that 

involve public facilities (libraries) or real estate business and GIS. However, they are focused 

either on a single factor (travel routes) or on the GIS technical functionality, rather than seeing 

the process as involving business location decision-making. Another limitation is that these GIS-

related senior assignments rely on the GIS software available in the Department. The software is 

mostly proprietary and requires a site license. Students can use the software when they are in 

school. When they leave the university and start working in a business, government agency, or 

non-profit organization with limited financial resources, the software may be too expensive to 

purchase by our alumni or their employers. They may have no way to apply what they have 

learned at SIUE in their workplace.  
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Students who graduate from SIUE should be equipped with techniques and skills that 

make them best suited for the career fields they choose to pursue. GIS has become an 

increasingly important decision-making tool for government and business, which explains the 

rapid rise of GIS specialists and spatial analysts as a job category in the last two decades. 

However, having only GIS skills without a sense of business location decision-making, or 

without affordable software to use, constitutes a major weakness for those students who aspire to 

enter into the field of business location analysis and decision-making.  

B. Proposed Project 

A new Business Geography course which teaches students techniques in business location 

analysis using free open-source software would prepare SIUE graduates for the workforce. This 

course will teach business locational analysis as a business decision-making process, rather than 

a purely technical process. This requires the course to be guided by economic and business 

literature systematically so that the decision outcome meets current business standards. In 

addition, a course on business locational analysis should include the conceptual basis of business 

location decision making, rather than only seeing it as a technical process. Furthermore, the 

course should use best practice approaches, which requires software users to be able to write 

computer programs to alter the computing algorism to meet the specific demand. Finally, this 

new course is designed to use the free open source software throughout, which should help 

eliminate the cost burden, increase education resource access equity, and facilitate life-long 

learning for SIUE graduates. 

Three components of the new course.  The first component is the conceptual basis of 

business location decision-making. This includes important economic and business geography 

theories such as spatial interaction theory and variants of the gravity model; location theory 
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including industrial location theory, agricultural location theory, urban land use theory, public 

utilities location theory, and central place theory (retail and service location), market delineation 

and catchments; location-allocation theory; and transport network analysis. These theories are at 

the heart of some of the most important computer software designed to conduct locational 

analysis.   

 The second component includes the following techniques to be taught in the course.   

Market area analysis using spatial point process analysis. This is to use point data to analyze 

the market area of a business and market penetration (percent of the population who are the 

customers of the business).   

Market area delineation using variants of the gravity model. This is to determine how fast 

the market area of a business changes with increasing distance, and the impacts of a new 

business on the existing businesses; the techniques can use area data and incorporate attributes of 

businesses and locations (size of a business, quality of a product, the population or total sales of 

a market).  

Business catchment area analysis. This is to determine how markets are allocated among 

competing businesses for a set of business locations and road networks; this study is more 

realistic since the actual road networks are used rather than Euclidean distance (the straight line 

distance between any two points).  

Location-allocation analysis.  This is to locate a set of businesses and allocate customers to 

businesses according to some rules such as the minimum travel costs or the maximum market 

areas of certain businesses. The analysis is conducted using point data or area data, and 

incorporate locational attributes (demand sizes and supply capacities) and road networks.  
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Road network analysis. This is to analyze the flow pattern in a road network and attributes of 

vertices (points) and edges (lines), and make transportation planning. Transportation planning 

involves predicting population growth at various locations and making traffic assignments to 

various modes of transportation (cars, buses, etc.) in order to accommodate the future growth.  

 While most of the above five sets of techniques are commonly used for business 

locational analysis, the location-allocation analysis and road network analysis are also important 

tools for government work to determine the optimal locations for fire departments, libraries, 

government offices, etc.  

The third component of the course involves the free open source software. Many free 

open source software programs can be used for business location analysis. While it is a 

continuing process to identify additional free software for the course, the software that has been 

identified so far can collectively achieve the analyses stated above.  The main software includes:  

 R. This software requires program writing skills and has the flexibility to alter how 

commercial computing programs are run. For example, it can be used to alter the intermediate 

output from some menu-driven software, which, when re-entered back into the menu-driven 

software, changes how the software is run. Students can also acquire script writing ability by 

using it and thus enhance their job-related skills. R has many different packages that can 

implement the required functionalities for the course. The important packages are: spatstat and 

splancs for spatial point process analysis; spatstat, sp, and shp2graph for spatial lines and road 

network analysis; huff_tools, gravity, and spatialposition for market area analysis; orcola and 

tbart for location-allocation analyses; network and stplanr for road network and transportation 

planning analysis; rgeos, GIStools, rgdal, raster, sp, shapefiles and maptools for various GIS 

functions; and tmap and ggplot2 for mapping.   
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           GRASS GIS and QGIS. These GIS programs can be menu-driven or run through syntax. 

They carry many of the functionalities of proprietary GIS software such as ArcGIS, including 

network analysis and location-allocation analysis.  

 FLOWMAP. This software can be used to conduct flow analysis on networks and 

location-allocation analysis.    

C. Evaluation and Dissemination  

A direct way to evaluate the project is to see whether the new course will help students 

widen the topic choice and better design their senior assignments. There has been some initial 

evidence that this might be the case. This past fall semester I directed a senior assignment for 

which a student used spatial point process analysis techniques to analyze market area and market 

penetrations of his uncle’s hardware store business. His uncle was quite impressed when he saw 

the market area that his business impacted after a few decades of business operation. He actually 

plans to increase advertisements for his business in nearby communities after realizing the 

impacts of his business there. Many faculty members also thought it was a successful research 

project. I believe projects like this will increase when the new course systematically trains 

students in business location analysis.  

 Dissemination of the project involves two steps. The first is the launch of the new course 

in Spring Semester 2019 as a special topics course GEOG454 (techniques course). The long-term 

plan is to convert “Business Geography” to a permanent 400-level course by going through the 

formal curricular approval process. The course will be open not only to geography majors, but 

also to business majors, and to all who have an interest in knowing more about doing locational 

analysis using GIS techniques. Given the nature of SIUE as a rising regional university 

structured on a teacher-scholar model, students need training that gives them the competitive 
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skills for employment and future career development. There has never been a single course at 

SIUE that systematically trains students in business location analysis, while American companies 

are increasingly adopting advanced technologies in business decision-making, including location 

decision-making. The proposed course should fill the gap and equip students with the necessary 

skills for their career success.    

Budget and Justifications   

I request one month summer salary of $9,000 (my actual monthly pay is $9,342. The 

requested $9,000 is due to the EUE cap for salary request) for designing the new course. There 

will be a lot of work involved in developing this course, which is substantially beyond that 

required for a new more traditional class. First, there is currently no textbook with the focus on 

locational analysis for business. Thus there is no existing format to follow while designing the 

course. As a result, I have to come up with the overall design from the scratch. For each of the 

five set techniques, lectures and labs need to be designed and created. Lectures cover the 

conceptual basis and the labs involve student hands-on work. The hands-one projects for the labs 

will need example data or business cases. The data and cases will need be carefully screened and 

tested for the best results. 

Secondly, I have to write R scripts for all five set techniques. Writing R scripts requires 

much trial-and-error effort.  This is because the R scripts need to be designed and written to 

coordinate with other software used. For example, when conducting location-allocation analysis, 

a point file with supply and demand locations needs to be combined with a line file of road 

networks. In GRASS GIS, this process is done by adding lines to connect points to existing 

roads, extending the total length of the road network. In R, this is done by snapping points to the 

nearest lines. Which approach should be used depends on the purpose of the outcome product 
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and the actual distance between points and existing road lines.  Too large a distance and too 

many points would artificially increase the network length and thus create large errors. These 

issues need to be dealt with on a case-by-case basis. Careful comparison and frequent 

experiments are the only way to get the best outcome. In addition, among different R packages, 

the file formats are not the same, and a file that is generated from one package may not be used 

in another package. Much effort has to be devoted to decoding and recoding so that files from 

different packages can be connected. This makes writing good R scripts a time consuming 

process. In addition, FLOWMAP uses an old version of map files BNA while today the most 

common map files are shapefiles. File transfer between the new format and the older one may 

cause errors, which requires significant effort to clean up the files for successful file 

transformation.     

The time-line for the course development 

 The course design, lecture creation and script writing would run through the entire 

summer 2018 and complete during the Fall Semester, 2018. The planned stages of progress are 

as follows. 

 Now to the start of summer: location-allocation and transportation network analysis 

software integration, script writing, tests with data sets. 

 May to June:  software integration, script writing, and tests for the gravity models and 

business catchment area analysis. 

 July to August: work on market area analysis, including the software interface, script 

writing, and tests with data sets. Begin to develop lectures.  

 Fall Semester, 2018: complete the course development.  

 



SHORT VITAE: BIN ZHOU 

 

A. Education and Work Experience at SIUE 
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2003. A Simulation of the Hirfindahl-Herschman Index: Case of the St. Louis Banking 
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To:   Excellence in Undergraduate Education 
 

From:   Greg Budzban, Dean, College of Arts and Sciences   
 
Subject:  Dean’s Memo of Support 
 
Date:   22 January, 2018 
 
 
 
 
The College of Arts and Sciences supports the application of Dr. Zhou for an EUE grant to cover the salary 

costs to design a new course in business geography that incorporates techniques in business locational 

analysis using free open source software.  The new course will help students widen senior assignment 

topic options, and build skills that will be transferable to their future workplaces.  Course development 

will be labor intensive, but the resulting class should serve both Geography and Business majors. The 

project supports the focus of SIUE and the College of Arts and Sciences on expanding opportunities for 

experiential learning, and preparing students for 21st century careers. 

 




