Chapter 7:  Cities as Retail and Service Centers

Chapter Objectives

· To explain the concepts of marketing threshold, range, and hierarchy in the world economy

· To introduce central place theory and the mercantile model of settlement

· To help to appreciate empirical regularities of the central place concept

· To explore the market arrangements of different cultures of the world

· To acquaint you with some practical applications of central place theory

· To introduce the computerized smart city

Introduction

1. Central place theory deals with relationships between market centers and consumers within regions.

2. The affected region can range from proximate market relationships to a global urban hierarchy generated by industrial restructuring.

3. The smart city concept rests of cooperation in a multi county region in which government, industry, educators, and citizenry act to enhance their development as opposed to individual groups acting in unison.

Central Place and their Hinterlands

1. The concentration of large population in cities is essentially the result of the spatial organization of secondary and tertiary activities that can be conducted more profitably when clustered together rather than dispersed.

2. Location patterns of cities consist of three elements:

a. A lined pattern of transportation centers that grow along transport routes and at junctions of different types of transportation;

b. A pattern of specialized-function centers which develop, singly or in clusters, around a localized physical resource; and 

c. A uniform pattern of centers that exchange goods and services with their hinterlands, referred to a central places.

3. No single location theory applies to all three components of settlement patterns, but central place theory has been developed to explain settlement-forming trade among cities in their hinterlands.

a. Central places serve a larger geographic area than themselves, called their hinterland, tributary area, trade or market area, or urban field.

b. Geographers often use a median or line-of-indifference boundary to delimit trade areas.

c. Areas that focus on central place hierarchy circulation networks are known as functional or nodal regions.

d. The law of retail gravitation and probability models are techniques used to estimate urban trade areas.

4. Difficulty in defining trade areas.

a. Gravitation models based on population differences and distance alone do not account for non-homogeneous masses (cultural, economic, etc. differences), multipurpose trips, and ease of transportation variables. 

b. If more than one shopping center is available for customers a probability model tries to predict the consequences of introducing a new center into the existing system of centers.

5. The questions of Central Place Theory

a. How many cities will develop?

b. Why are some cities larger than others?

c. Where will cities locate?

d. What will be the size of each city’s trade area?

An Elementary Central-Place Model

1. Assumptions of the model

a. An isotropic surface (uniform transportation costs in all directions)

b. A given, uniform distribution per capita of demand and population (demand density)

c. Equal ease of transporting in all directions

d. Settlements depending only on hinterland trade

e. Optimizing producers and consumers.

f. A steady-state economy free of government or social classes.

g. Ubiquitous (available at every place) production inputs at the same price.

h. No shopping externalities (no complementary one-stop shopping or imperfect substitute, comparison shopping)

i. A linear market exist with consumers initially spaced evenly along a road in an isolated plain.

2. From these nine constraints we will investigate the number of central places required to meet consumer demand, the size of trade areas, and the most efficient spacing among the hierarchy of central places.

3. Determining the threshold and range of a good (central place function) at a point along the road.

a. Revenue (demand) must be sufficient to meet operating costs.

b. The minimum level of demand that will allow a firm to stay in business is the threshold demand of a good equal to its minimum scale economy.

c. The range of a good is the maximum distance people will travel to obtain the good at market price equal to store price plus transportation cost to the consumer.

d. Because the market price increases with distance, the demand will decrease with distance until it reaches zero.

e. The distance to the point when demand equals zero is the market range.

4. Order of a good and a center

a. Different goods have different thresholds.

b. Goods with low thresholds are called low-order goods.

c. Goods with higher thresholds are called higher-ordered goods.

d. The order of a center is determined by the highest-order good offered by the center.

5. Emergence of a central-place hierarchy

a. A linear hierarchy will develop among goods according to the ‘rule of twos’ 

b. The rule of twos says that each successive level is defined by a function with a threshold one-half the size of the next highest ordered good.

c. Higher-ordered centers are more widely space, serve larger market areas, and occur less frequently than lower-order centers.

Example of Central Place Models

1. A rectangular central place model (Jay Hawk, Kansas)

a. Population falls by a factor of two from the city to town to village from 25,000 to 12,500 to 6,250.

b. Goods are ranked from highest order to lowest order as follows: (1) PC store, (2) CD store, (3) Pizza Parlor

c. The threshold for a CD store is one-quarter the threshold for a PC store.  The threshold for a pizza parlor is one-fourth that of a CD store and, hence, one-sixteenth that of a PC store.

d. Each activity shares the demand in their city, town, or village equally, so that 25,000 can support only 1 PC store, 2 CD stores, and 4 pizza parlors. 12,500 cannot support a PC store but it can support 1 CD store and 2 pizza parlors.  6,250 cannot support a PD store or a CD store, but it can support 1 pizza parlor.

e. This example includes three levels of central places with a distinct trade area for each activity.  The hinterland for the PC store is the entire county, for CD is one-half the county, and for pizza parlors one-eighth the county.  (See figure 7.9)

2. A Hexagonal Central Place Model

a. Walter Christaller built three geometric models arranged according to (1) marketing, (2) transportation, and (3) administrative principles.

b. The marketing model postulated a “rule of threes” (K=3) where the number of central places increased geometrically from 1, 3, 9, 27.  An A-level area is the equivalent of 3 B-level areas or 9 C-level areas.

c. The transportation principle superimposed the optimum transportation efficiency network on the marketing network and found that B-level centers do not lie on the A-level road network, requiring more roads to be constructed.  He found that a pattern of centers with K=4 (geometric size distribution 1, 4, 16, 64) minimized transportation costs and provided for adequate distribution of goods and services.

d. The administrative principle requires a K=7 for sociopolitical separation of market areas where each central place controls six dependent centers.

Wholesaling and the Mercantile Model of Settlement

1. James Vance argued that central place theory is too parochial, sufficing as an explanation only for trading settlement structures of an area (i.e. retailing).

2. Wholesaling is conducted primarily among higher-ordered centers with external linkages among regions.

3. Wholesaling centers, according to Vance, were “unraveling points” in the geography of trade that link production areas, mediate trade flows, and determine metropolitan centers from which central-place patterns develop to meet consumers’ demands.

4. Long-distance trading connections among larger cities (wholesalers) were created before their hinterlands expanded.

5. Vance described the development of long distant trade between Europe and North America as preceding the subsequent development of the American urban hierarchy.

6. Only under geographic isolation would central places develop without external ties, and those with greater external ties (less geographic isolation) would develop faster.

Evidence in Support of Central Place Theory

1. The homogeneous region in the northern heartland or the Upper Midwest has been used to test the regular pattern of settlement.  (See figure 7.16)  

2. The theory is supported by the development of high-ordered wholesale-retail (metropolitan, primary, and secondary), followed by specialty consumption (complete and partial shopping), and finally convenience (full, minimum, and Hamlet)

3. The number of trade-center types decreases as the hierarchial level increases.  (See Table 7.3)

4. The general pattern is not a perfect description of expected central place outcomes.  In general, there are too many trade centers in the Upper Midwest, due to early settlements setting up farm communities after the railroads opened up the region in the late 19th century.

5. Low ordered central places are closely spaced in response to slow, difficult travel conditions.  More recently, migration and transportation has led to greater concentration of population in larger trade centers (Minneapolis-St. Paul (metro cluster) or other lower-density metropolises (urban clusters)  (Question: are there two many trade centers in Central Texas?)

6. Urban clusters are dispersed cities formed by linkages of functions that enable them to have considerable independence for shopping, education, health care, and social and recreation activities.

7. Minneapolis-St. Paul is one of 24 high-order central places in the United States. (See fig. 7.19)  Among the hierarchy of these 24 central places New York City is number one.  Six second-order cities include Chicago, Boston, Philadelphia, Detroit, San Francisco, and Los Angeles.  Seventeen third-order cities make up the system.

The Rank-Size Rule

1. A ranking of cities by their size times their population is a constant according to the rank size rule.  Hence, the population of the rth ranked city is 1/r the size of the largest city’s population.  A plot of population versus rank on double log paper would result in a downward sloping 45-degree line.

2. In many countries the largest city is much larger than would be expected from the rank-size rule resulting in a condition of primacy. 

3. Brian Berry studied 37 countries and found that a straight line rank-size distribution tended to develop as countries became politically, economically, and socially more complex.

4. The rank-size rule is based on population of centers—not their functional size.  Functional size produces a stepped hierarchy that disappears as economies of scale are achieved.  Hence, rank-size distributions apply to large economic areas in the U.S. or to smaller homogeneous regions such as the Upper Midwest.

Structural Elements of the Central Place Hierarchy

1. Berry found that population size and the number of functional units are closely related. (Figure 7.22)

2. He also found a curvilinear or log-linear relationship between population size and the number of central place functions.

3. But, the population/function-unit and population/central-function relationship is not proportional with the number of establishments increasing faster than the number of central place functions as population increases.  

4. Population density has an important effect on trade area, average market area per establishment, and finally as demand threshold is reached on the number of higher ordered central place functions in the area.  (See fig. 7.24)

5. Consumer travel mirrors the hierarchy household travel further for higher-ordered goods and services (shopping goods) and stay close to home for lower-ordered convenience goods and services.   (What does this say about Waco’s trade ‘leakage’ to Dallas or Austin?)

Space Preferences for Shopping

1. Gerard Rushton found that shopping behavior was a result of mental screening in which shoppers sometimes bypass the closest town for what they need and travel to a more distant town that offers a better variety of goods.  Multipurpose shopping trips were especially likely for rural travelers.

2. Rushton developed a space preference structure that measures the tradeoff between the journey’s distance and the town size.  A larger town size is a positive mental stimulus and the increased distance to the town is a negative mental stimulus.

3. He found that the tradeoff between extra distance and larger towns existed only to a point when a lack of parking, increased traffic congestion, and resentment of larger, dense cities tended to shorten the shopping distance for rural customers.  

4. The result is a backward bending indifference curve between town size and shopping distance after a town becomes too big.  (Fig. 7.27)

5. Small hamlets closer to larger central places are more likely to loose their entire trade areas while they maintain their residential function.

6. Shopping preferences results in a hierarchy within a city among regional shopping centers, neighborhood centers, and convenience centers.

7. The same hierarchy may exist among other urban functions such as church preferences based on more social and personal services provided by larger churches that result in persons commuting rather than attending their closest neighborhood church.

Cross-Cultural Patterns

1. Mennonite versus non-Mennonite Canadians exhibits similar consumer behavior in banking transactions, but less demand for variety in consumer goods.  Traveling by horse and buggy a reason and, perhaps, the desire for a simpler lifestyle.

2. The hierarchy of shopping in developing countries is more likely in small rural markets due to transportation costs, lack of demand to achieve economies of scale for higher-ordered goods, and periodic rather than permanent markets.

3. Periodic markets open a limited number of days in a cycle of days, forming an interlocking network of exchange places.  What is traded determines the market’s location when people travel on foot or on bicycles.

4. Periodic markets serve people who live near subsistence with the pattern in the market dependent on local culture.

Planning Uses of Central-Place Activity

1. Community planners set aside land for specific types of central place activity (local business center, large shopping mall, community center, fire and police departments, etc.)

2. Spacing of towns in the Netherlands is much wider due to the development of better transportation systems since WWII.

3. The Varignon frame may be used to illustrate central place forces determining a high school location (similar to a computer simulation.)  A hole is drilled on a board at each village to be served, and strings are passed through each hole and tied in a knot on one end with weights proportional to the number of village children at the other end of each string.  Where the knot is positioned will be the location of the school serving the village children.

4. Multiple facilities based on computer algorithms may be used to determine a GIS to locate fire stations in a geographic area.

World Cities

1. The new international division of labor is forging cities of the world into a composite system.

2. The world’s largest cities in developed and developing countries are becoming more closely linked through outsourcing relationships generated by multinational corporations.

3. Beginning with globalization dating from the 1960s, the U.S. urban hierarchy increasingly evolved around New York City and San Francisco due to the concentration of international firms in those two cities.  

4. In the 1980s, Chicago and Los Angeles joined in a top-level international business and banking centers, with LA surpassing San Francisco as a dominant world class city.

5. Cities like Cleveland benefited from the 1988 U.S.-Canada free trade agreement, while southern cities have benefited from NAFTA.

6. Among World Class cities that are ‘basing points’ for global capital flows, London, New York, and Tokyo have dominated.  Only Sao Paulo and Singapore have been identified as world class among non-core countries.  (See fig. 7.31) 

Smart Cities

1. Computer-networked cities are able to survive rather than lose their relevance as governing units.  These cities are called smart cities.

2. Businesses and workers are in direct competition with their counterparts on distant shores.  Local government and business leaders lost control over the communities’ economic destinies as shifting business and population patterns eroded their economic base and their place in the urban hierarchy.

3. The restraints of time and space, which were the adhesive that held many communities together, are disappearing, much like they did in the Old West among cities that were not linked to the new railroad system.

4. Smart cities must reduce the cost and burden of government and make a conscious decision to use technology to transform life and work in their region in positive ways.

5. Smart cities outsource through service contracts, develop streamlined communications, market their cities, encourage computer literacy, link healthcare to larger systems, and network services among surrounding communities.
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