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Part A: Trade area delimitation for Lowe’s stores
1. Spatial Distribution of the stores and locational strategy applied
The map shows that Lowe’s stores are spread well in the suburban areas around Greater Toronto Area, such as Scarborough, Brampton, Vaughan, and Toronto itself. This spatial distribution is primarily to avoid a competitive nature between the chain stores, to attract customers and make sales effectively without cannibalizing each other’s business. Moreover, this cooperative nature of the stores can keep their own potential customers from far away as well as residents nearby, by maintaining a reasonable distance among the stores.
In terms of locational strategy, each store is located near major highways or at the intersection of them where the high volume of traffic is expected from three or four directions. Therefore, locating stores near highways is effective to attract passer-bys thus increasing the business. It is also convenient for customers to get to the stores that are easily accessible through highways. 

2. Theoretically best sites for new stores based on the Thiessen polygon trade areas
By applying Thiessen polygon model, a couple of theoretically best sites for new stores were identified and indicated on the Map One. These sites were chosen because they are at the vertices of polygons that are equidistant from at least four Lowe’s stores based on the map. By locating new stores at these sites, both customers and the stores can be benefited. Customers who live close to the vertices can now go to new closer stores without traveling a long distance to the previous ones, thus minimizing cost and time, since the vertices indicate the least served areas. The vertices also capture the greatest market areas possible under current location situation. Moreover, both existing and new stores can serve customers more frequently since customers can now make a trip to the stores easily. The new sites will keep less competition to the existing stores, unlikely cannibalizing the business of existing stores.
On the other hand, this model does not guarantee a possibility of locating new stores. The chosen areas may not be feasible for opening a new store because other stores providing the same service may be occupying the area, fully satisfying the market already. It is also possible that the existing Lowe’s stores are already satisfying the market, and opening new ones may not be feasible profit-wise. Moreover, these areas may be used critically for residents or industries, and municipality does not allow any commercial business there. Therefore, by only looking at the map, it is difficult to judge whether these sites are feasible or not for opening new Lowe’s stores.

3. Refer to the Map Two (Site East and Site South)
4. Comment on new sites
The Site East is located at the vertex of four existing stores, meaning it is equidistant from these stores, with an indication of a relatively poorly served area. Therefore the possibility of opening a new store at this site is high. By opening a new store here, potential customers may increase that will lead to increase in sales overall. Also, this area is one of the identified best sites from the Map One, using Thiessen polygon method. For the Site South, it is at the ‘line of indifference’ between Toronto and Scarborough South stores. Therefore, this site can also be considered to attract customers nearby, although it was not the one of the theoretically best sites according to Thiessen polygon. Moreover, this site is near the major highway, likely appealing to customers for its ease of accessibility. On the other hand, the trade areas of four existing stores around two new sites would decrease, which is an indication of decrease in market penetration, customers, and possibly sales, although total net customers and sales for all Lowe’s stores may increase.

5. New store locations; characteristics, feasibility, and impact on existing stores
Based on the digital map of the two locations, both sites are close to the major highways. For Site East, it is surrounded by highways 407, 404, and 401, while Site South is close to Don Valley Parkway and Gardiner Expressway. Therefore, both sites are easily accessible and appealing to the passer-bys, and eventually will experience increase in potential customers. 
There are golf clubs and resorts around Site East, where possible customers can be observed. Moreover, the site is at the intersection of Bayview and Steeles, where many households are located and it is likely the business will be successful. There is a large shopping centre, Thornhill Square Shopping Centre, where the store can actually be located. It is possible to attract customers who come to the mall for fashion shopping at Winners or Zellers, or even to the community centre located at the site [1]. Therefore, it is feasible to open a new store at this location. In terms of impact on existing stores, introducing new store has decreased the trade areas of surrounding existing stores. However, both new and existing stores can co-exist without ‘cannibalizing’ each other’s business by sharing amount of customers and sales they make. 
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Figure 1: A map of Site East [2]
The Site South, located near the lake, is close to the downtown of Toronto. This characteristic can attract people living in downtown to come and shop, since they do not have to travel far to other stores. However, the site is known for the Distillery District, a historic and entertainment place within heritage buildings of the former Gooderham and Worts Distillery [2]. Being a historical area, it may not be possible to open a new store, although it can attract visitors to the area as well as people living in downtown. It is possible that the municipality may strictly prohibit any commercial activities, so it is better to consult them beforehand. In terms of impact on existing stores, business at Toronto store and Scarborough South store will not be in competition with this new store since the Site South is at the line of indifference of two existing stores, although the trade areas would be decreased. 
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Figure 2: A map of Site South [2]

6. Quantitative evaluation of the impact of the new stores on neighbouring stores
To evaluate quantitatively the impact of the new stores on trade areas of neighbouring stores, a “customer spotting” or market penetration technique (behavioural approach) could be considered rather than normative approaches such as Thiessen polygon model. The customer spotting technique requires a data of customers, of where they come from. This can be done by the use of surveys, delivery addresses or by recording car licence plates in parking lots [3]. Moreover, the stores can collect customers’ information by creating a store’s own credit card or mileage/point card. Especially, the postal code information can be useful in identifying the origin of customers and estimating the level of market penetration into each neighbourhood. The census data can also be collected, and in supplement of the household expenditure data the potential expenditure can also be estimated. Then one can evaluate the impact of new stores from behavior of customers, how the existing stores are affected from opening new stores in terms of the number of customers and their expenditures at the stores. It is obvious the number of customers and sales will decrease in the existing stores because some of them will go to new stores by ‘distance decay’ phenomenon and proximity.

7. Limitations of the application (Customer Spotting method) and other methods
The proposed method may not be feasible because it is often costly and time consuming to administer. It is labour-intensive because it is unlikely done by one person as opposed to the Thiessen Polygon model, which is relatively quick and easy. Also, in most of the time, creating store’s own credit card or mileage card usually provides ‘monetary’ benefit to the customers, such as giving away prizes if they collect certain amount. There could be other costs associated in producing surveys or in labour. More importantly, it is difficult or even impossible to carry out the application to predict the potential impact because new Lowe’s stores are not actually built yet. Therefore, for prediction, Thiessen polygon technique is more appropriate since it is less time consuming and inexpensive. However, because current Lowe’s stores have different features, such as in-store restaurant, it is difficult to apply this method in terms of potential impact. The two alternative methods proposed are Converse breakpoint method and Huff model. Converse breakpoint method uses a formula to estimate and calculate the new line of indifference based on distance and size of the stores. With the distance information of the existing stores to the new site and size information in terms of the attraction of customers, this method can easily estimate and evaluate the impact as well as a feasible site for a new store. As Lowe’s stores have different features and possibly the size of stores, this method could help in measuring impact. On the other hand, Huff model considers a probability that predicts behavior of customers according to the distance from the stores and the characteristic of each store, with underline of all stores are potential shopping destinations where customers are likely to shop. Therefore, this technique can help in analyzing the impact on the trade areas of existing stores by new stores more realistically, by evaluating proposed changes.
Part B: Market
8. Estimate spending on home improvement goods by using Appendix A and B
Appendix A provides the data for Toronto CMA and other census tracts in their population, private dwelling and household, family structure, and income characteristics. Combining with Appendix B which shows the average household expenditures based on province and territory, the spending on home improvement goods can be estimated both qualitatively and quantitatively, in Toronto area. For example, the more people in the family, the more expenditure likely goes to food, furniture, home equipments, and clothing. Also, people with higher income can spend more on the home improvement goods than lower income. On the other hand, people who live in apartments do not need to purchase products such as dryers, washers, or dishwashers that are usually provided either in their room or in the building publicly. Since we know the population of specific census tracts, the expenditure in each census tract can be estimated quantitatively with population percentage data from Appendix A and the average expenditure in Appendix B. However, this gives the expenditure in the census tract not the trade area. Therefore, the total population data of the trade area must be obtained to estimate the total expenditure of the actual trade area, by adding up the population of census tracts inside the trade area of interest.

9. Comparison of population characteristic for Census 0091.01 and Toronto CMA
	No.
	Variables
	Census 0091.01
	Toronto CMA

	1
	Age characteristics (20-29)
	26.8%
	13.5%

	2
	Visible Minority (Chinese)
	34.0%
	22.4%

	3
	Total Immigrant population
	29.5%
	45.7%

	4
	Occupied rented private dwelling
	72.9%
	32.4%

	5
	Average income (2005)
	$30 093
	$26 754


Table: Variables compared for Census 0091.01 and Toronto CMA (data in 2006) [4]
Variable 1 shows the age characteristics of two areas. By using the data, the market can be placed specifically to target the major population knowing their interests. Students fall into this range, (and some young people) who usually have a great interest in electronics or fashion but not much in household goods, Lowe’s should take the age characteristics into account before opening a new store. As in variable 2, the major visible minority of census 0091.01 is observed to be Chinese, mainly because it is close to Chinatown. With this data, the market can be operated to target for a specific group of people who are likely the major potential customers. For example, one can consider designing commercial in Chinese language to advertise products. The population of immigrant, variable 3, can be a good source to locate the Lowe’s stores, since immigrants require products such as furniture, kitchenware, and electronics when they move in. In variable 4, major population is living in a rented private dwelling in census 0091.01. This information can be used to estimate the competitors of the area by comparing proportions of rents for residential, industrial, and commercial usages. Variable 5 can also be used well in locating Lowe’s stores because income is a direct source of spending.
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