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Abstract

This paper describes and explains the growth of the Minneapolis Skyway network. Accessibility is used as a major factor in understanding that growth (i.e. does the network connect to the location(s) with the highest accessibility, followed by the second highest, and so on). First, employment opportunities are used as the measure of activity and are based off of the square footage of buildings and/or ITE trip generation rates. Using information about the buildings located downtown for each year since the first skyway was built, the accessibilities of each of the connected and adjacent unconnected blocks were calculated for every time period the skyway system expanded. The purpose is to determine how often the expansion connected the block with the highest accessibility. The results show that though important, accessibility was rarely maximized, except in the early stages of development. A connect-choice logit model relating the probability of joining the network (in a given year) to accessibility and network size was employed. The results show accessibility does remain an important factor in predicting which links are connected. Physical difficulties in making connections may have played a role, as well as the potential for adverse economic impacts. 

Introduction
At least 16 cities in North America have notable skyway systems (covering over a dozen blocks), a network of above grade connections between buildings that are often enclosed, climate controlled and linked with second level corridors within buildings and various activity hubs such as shopping centers and office centers (Robertson 1994, Byers 1998).  The benefits of such links allow for more efficient movement of pedestrians (and thus increased accessibility) while protecting them from inclement weather and the hazards of vehicular traffic below.  Unlike sidewalks, skyways are generally privately owned, and in many cases link private buildings to one another.

The Minneapolis Skyway System began in 1962 as a modest effort to provide greater access to downtown’s first mixed-use building.  It featured commercial office space, a hotel, indoor parking, as well as retail and restaurant space on both the street and second levels.  Over the next four decades, a system of skyway links emerged, resulting in a network that connected over 70 continuous blocks.  Throughout the growth and development of the system, the City of Minneapolis laid out several visions of a skyway system connecting most of the blocks downtown (Jacob, 1984; Kaufman, 1985; Skyway News, 1984-2004).  Despite this, the evolution of the network did not always align with what planners had envisioned, leading some to criticize the seemingly haphazard growth (Byers, 1998).  This paper attempts to determine if the growth of the system followed a logical (i.e. mathematical) path.  One might hypothesize that the system expanded to where it was valued the most.  This may be reflected in the assessed worth of the surrounding unconnected blocks or perhaps in the number of people (i.e. jobs).  In this paper the point accessibility of each block lying within and adjacent to the connected system for each expansion year is calculated to determine if this measure can be used to predict the growth of the skyway system.

First, the evolution of the skyway system is discussed.  The next section briefly describes the theory and definition of accessibility, and the measurement criteria used in the paper.   The fourth section lays out the methodology and data used in the analysis.  Section five presents the results and analysis, followed by conclusions and recommendations.

Evolution of the Skyway System
After World War II, suburbanization of residences, retail, and employment removed people from the downtown areas in many cities throughout the country.  The central business districts (CBDs) declined in importance, a trend that was exacerbated by the emergence of suburban shopping centers.  In Minneapolis, developer Les Park became concerned about this trend and felt the CBD would need to compete with the suburbs to remain viable.  He proposed a covered plaza raised 14 feet in the air over Nicollet Avenue, featuring an array of shops and restaurants.  It would link buildings to parking ramps with “skyway” bridges.

The idea was met with both enthusiasm and criticism.  Some business leaders worried that the plaza level establishments would put the street level stores out of business.  The plaza plan was dropped in favor of the present day outdoor transit mall on Nicollet, but Park was undeterred and commissioned Ed Baker to develop the Northstar Center, in 1959 (Kaufman, 1985).  When it opened in 1962, it was the city’s first mixed-use building, featuring commercial office space, a hotel, indoor parking, plus an array of retail and restaurant establishments on both the street and second levels (Byers, 1998).  It also featured the city’s first skyway bridge, connecting it with the Northwestern National Bank across Marquette Avenue.  The next year, a connection to the Roanoke Building over 7th Street was also completed.  The original intent of these connections, made possible by collaboration between the Minneapolis City Planning department and local business leaders, was to make the financial district “more convenient for business people and clients to traverse” (Jacob, 1984).

The Northstar Center quickly became popular.  Not surprisingly, downtown business leaders began to realize the potential such developments had to offer, and some sought to cash in on it (Kaufman, 1985; Byers, 1998).  In 1969, three skyways were added to the system.  One skyway linking the Radisson Hotel to the Radisson Mart and parking was built over 7th Street.  Another skyway spanned 6th Street between the FirstStar Bank (Northstar Center) and the Rand Tower, connecting four blocks of the financial district.  The fifth skyway connected Dayton’s Department Store with the LaSalle court over 8th Street.  This was the first skyway to connect establishments in the retail core (Kaufman, 1985; Byers, 1998).

Perhaps the most significant early addition to the Skyway System occurred when the IDS Center opened its doors in 1973.  The block-sized, mixed-use complex featured four skyways that connected adjacent blocks in each direction.  More importantly, the skyway over Nicollet Mall connected the financial district with the retail core, thereby establishing itself as the center of the system.  It quickly became a new landmark for the city and captured the imagination of city dwellers and additional business leaders regarding what skyways could do for downtown (Kaufman, 1985; Byers, 1998).

By 1975, thirteen blocks within the retail and financial core of downtown were connected to the Skyway System (Figure 1).  From 1975 to 1985 the system grew at a rapid pace.  Much of the development occurred at several sites on the fringes of the CBD (Byers, 1998).  On the eastern edge of downtown, the Hennepin County Medical Center (HCMC) connected their buildings together, but was too far east to connect to the rest of the system.  Substantial growth occurred in the Gateway District, just north of the CBD, linking office buildings and apartment high rises together.  Additional skyways linked the Government Center to areas south and east including a municipal parking ramp, the Lutheran Brotherhood Building, and Centre Village.  The new Piper Jaffray Building linked itself and the Energy Center to the main system near the financial core, and City Center, a shopping and entertainment complex completed in 1983, connected two additional blocks to the retail core (Figure 2).

Most of the skyways in Minneapolis have been built through cooperation between private businesses and city government.  All of the links in the early system were privately owned, thus operating hours depended upon decisions made by the building owners on each side of a skyway connection.  This created problems, especially in the evening hours when some workers and shoppers were not able to return to their cars the same way they came in.  There were also concerns about skyway bridge standards and security. As the system evolved, so did its governance.  In 1980, the Minneapolis Downtown Council created the Skyway Advisory Committee (SAC Orientation Packet)
 to set guidelines for minimum bridge widths, heights, and spans, and encourage owners to adopt uniform operating hours.   The SAC provides design reviews and approvals for changes and additions to the skyway system, and serves in an advisory capacity to the Minneapolis City Council.

From 1986-1995, much of the skyway expansion was led by the city of Minneapolis.  The skyway system expanded along the South Mall to Orchestra Hall, and then onto the Convention Center.  Significant skyway expansions were built to connect the Third Avenue parking ramps on the western edge of downtown with the retail and financial core of the system to entice auto travelers to patronize them (Byers, 1998, Skyway News, 1984-2004).  There were other skyways built, two of which provided better connectivity between the retail and financial cores, but most of the construction was sponsored by the City of Minneapolis government and accounted for fifteen blocks that were added to the system (Figure 3).

From 1996-2004, the pace of skyway construction had slowed.  A few blocks in the southwestern portion of the CBD were connected due to the new Target Headquarters and adjacent store and St. Thomas University expansion efforts.  The completion of the Block-E retail/entertainment center also occurred (Figure 4).  

The evolution of the skyway system mirrors that of many transportation networks with its birth phase (1962-1980), growth phase (1980-1992), and mature phase (1992 to the present), as shown on the graph of the cumulative number of skyways built over (Figure 5).  The smoothed S-Curve on the Figure is estimated by fitting a mathematical model that was developed to estimate system growth:  


[image: image1.wmf])]

(

exp(

1

/[

)

(

0

t

t

b

K

t

S

-

-

+

=









(1)

where:

S(t) is the number of skyway bridges in year (t)



t0 is the inflection time (halfway to full maturity, or time at which 1/2 K occurs)



K is the maximum number of skyways



b is a coefficient to be estimated

Regression analysis from the best fit (based on R-squared) is shown in Table 1.  A best fit was found with K (the number of skyways at “completion” of the network) equal to 92 and t0 (the midpoint in the growth of the network) is  Intercept/-b = 1990.  Speculatively extrapolating the model suggests the system will be complete with 92 links in 2024.  This does not seem unreasonable, as there are not many connections left that can be made in the downtown area without violating the historic building/district policies adopted by the Minneapolis City Council.

Motivation


The construction of the first skyway in 1962 drew lots of traffic and was deemed a tremendous success.  Pedestrian traffic multiplied with the addition of more skyways, as did the number of merchants demanding space along these corridors.  The property values of the second level rose, while values in the first-floor held up (Kaufman, 1985).  As a result, the overall value of each connected building increased.  By the early 1970s, retail space on the second level rented for as much as street-level space (Kaufman, 1985).  Skyway connections were seen as an amenity to a building, thus owners could command higher lease rates for office space.


Throughout the 1980s, retail leasing rates steadily climbed, and in some cases were twice the value of some street level rates (Kaufman, 1985).  It soon became conventional wisdom to incorporate skyway connections in architectural plans.  Fueled by the desire to add value to their properties, owners and developers had new buildings designed and old ones retrofitted to include skyways (Kaufman, 1985).


Urban shopping centers like City Center, and the Conservatory sprung up in the 1980s and 1990s, and began draining stores off of Nicollet Mall.  This led some to wonder how much retail space downtown could absorb (Whyte, 1988; Robertson, 1994).  The Conservatory failed and was demolished to make way for a hotel/office and parking complex with some retail.  (Some argue that the failure was due to poor design and tenant mix).  (Interview, 2004)

Donaldsons and Powers department stores left, but where replaced by Saks 5th Avenue and Neiman Marcus as part of a new Gaviidae Common retail center that expanded over two blocks.  Montgomery Wards pulled out of City Center, which is struggling to fill half of its rentable space (Interview, 2004).  Meanwhile, Marshall Fields (Macy’s), Target and Block E, all of which are connected by skyway, are reportedly doing quite well (Interview, 2004).  The market for downtown office space is recovering from recession, but vacancy rates are hovering above twenty percent (Minnesota Leasing Guide, 2004).


The office and retail markets are currently in a state of flux, as building owners and retailers adjust to the effects of recent construction and overall lower traffic on the skyway system brought about by the recent recession (Bruce, 2004).  Using data from the Minnesota Leasing Guide (First quarter, 2004) and from telephone surveys from several property managers, a statistical analysis is performed to determine how office and retail leasing rates are affected by skyway connections.  The main purpose is to test whether or not leasing rates on the skyway level are higher than the street level.  


Table 2 shows the results of a two-sample t-test of difference of means of office and retail rents on the street and skyway levels. As can be seen, the differences are statistically significant, with higher rents, particularly retail rents, but also office rents, on the Skyway level. The collection of higher rent provides a rationale for developers of new buildings adjacent to the Skyway system to connect to the network.
Accessibility Data and Methodology

Construction of a model to perform a point accessibility analysis required obtaining the number of job opportunities at each block, and the travel times between each of the locations in the skyway system.

The number of employees on each block was determined from the square footage of the buildings located there.  Current data on square footage was obtained from the Minnesota Leasing Guide (First Quarter, 2004) and the City of Minneapolis and Hennepin County’s Property Finder/Information websites.  Historic maps and other books dealing with the history of downtown Minneapolis were used to determine what buildings were in place for each of the years the skyway system experienced growth.  Gathering data on historic structures proved difficult.  The property information websites often did not yield data on structures that are no longer in existence, even if their addresses were provided.  Old maps usually showed the footprints of buildings, not the number of square feet or stories.  Old photographs/illustrations were sometimes useful for estimating the square footage of buildings, but it was often difficult to estimate how much of the block these structures covered.  In the absence of good data, educated guesses were made.  In the cases where data on particular blocks were not available, it was assumed the blocks contained a collection of 3-5 story buildings that covered approximately 75% of the block.  This translates into 300,000 square feet and is comparable to the current makeup of many of the blocks in Minneapolis’s Warehouse District.

Trip generation rates were obtained from the ITE Trip Generation Handbook (6th edition).  Since most of the land use in downtown Minneapolis was devoted to office and retail, determining trip generation rates for each block was not difficult.  The ITE trip generation handbook did not have parking ramps listed as a land use, so parking ramp occupancy data was obtained from the City of Minneapolis (which owns most of the ramps) to estimate trip generation rates.  

The website for the City of Minneapolis stated there were currently 161,000 people working in downtown’s 39 million square feet of office and government space.  Using these numbers, an average of 242 square feet per person was calculated and subsequently used to determine the number of employees on each block connected by the skyway system.  Whether or not this average held true back to 1962 is debatable, but due to a lack of data in this area it seemed to be the best option.

Determination of the travel times between each of the blocks (all are considered origins and destinations) required several steps.  First, a street map of Downtown Minneapolis in GIS format was downloaded from the Metropolitan Council’s DataFinder website.  Using ArcMap, the skyways were then manually added over the street grid.  For simplicity, it was assumed that all of the skyway connections were straight paths from the mid-block of one building to another.  It was also assumed that connections from one block to the next that did not have connecting skyway links (street only) also were straight paths from the center of one block to the center of the other block.  Similarly, links that had the potential to be connected to the skyway system were added as links connecting the center of one block to the center of the next block.  Next, nodes were created at the center of each linked block (Figure 6).  The distance between each of the links (from one node to the next) in the network was determined from the ArcMap coordinates.
To determine if accessibility could be used as a predictor of network growth, the point accessibility of each block lying within and adjacent to the connected system had to be calculated right before each time the system was expanded.  A simplified example is shown in Figure 7.

Accessibility measures the relative ease of reaching valued destinations (Hanson, 1995).  In this paper, point accessibility for each of the blocks connected by the skyway system (as well as some unconnected ones) is determined using the following mathematical relation:
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where: Ti = some measure of activity at point i, in this case, jobs or trips
Tj = some measure of activity at point j, in this case, jobs or trips


Cij= the cost to travel between i and j, in this case, travel time by walking

The cost function f(Cij) is determined using a gravity model, which states that the cost of traveling from origin i to destination j is inversely related to the square of the distance between them.
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The model was run for 21 iterations, each of which represented a year when at least one skyway was built. Each iteration includes the following steps:

1. Find all the candidate links for skyway construction.  All the links that have not been built as skyways in the year in examination and do not connect to any restricted blocks are identified as candidates.  Only those which are adjacent to established skyways are selected.
2. Calculate the least travel time after improving candidate links one by one.  The speed on a candidate link is improved from 2.4 km/hr (1.5 mil/hr) (the speed for non-skyway, or street links) to 4.8 km/hr (3.0 mi/hr) (skyway link speed).  The travel time between any pair of blocks in the network is recalculated based on the shortest-path finding algorithm.  After the calculation the speed on the candidate links is changed back to 2.4 km/hr (1.5 mi/hr) because they are not actually built.
3. Evaluate the accessibility impact by improving candidate links one by one.  Based on the recalculated lowest travel time for each candidate link, the increase in accessibility for both blocks that the candidate link connects to is calculated, as is the increase in accessibility for all the blocks in the network.
4. Implement the actual skyway connections built.  Based on the build year, the links that are built during each iteration are updated with their improved travel speeds (and thus travel times).

Calculating the accessibilities of each of the blocks involved several assumptions.  The average walking speed was assumed to be 4.8 km/hr (3.0 mi/hr).  However, in the case were travel had to be made from one block to another without using a skyway, the average walking speed was reduced to 2.4 km/hr (1.5 mi/hr).  This was done to account for the extra travel time and waiting time to cross streets (especially since most street crossing are made at the ends of blocks, rather than mid-block).  Thus, travel times between blocks connected via skyway links were assumed to be 4.8 km/hr (3.0 mi/hr), while travel time between blocks not connected by skyways were 2.4 km/hr (1.5 mi/hr).  While to some extent these assumptions are arbitrary, they are unlikely to affect the accessibility rank of unconnected buildings, since all are treated equally.

Using these assumptions, point accessibilities were calculated for each relevant block for each year the skyway system expanded.  Each of the unconnected blocks was ranked in terms of its accessibility value to determine if the most accessible blocks were in fact, connected first.  In order to determine how often the expansion connected the block with the highest accessibility, a connect-choice logit model relating the probability of joining the network (in a given year) to accessibility and network size was employed. 
Results

The results of the analysis show that in the earlier stages of the development of the skyway system, the first or second most accessible blocks were connected first (Table 3).  Many of the connections in made in the early 1980s were to office buildings in the Gateway district and other far flung locations that had lower accessibility values.  Connections made to parking ramps also had low accessibility values, since they were generally on the fringes of downtown.
The connect-choice logit model results show that the higher the increase in accessibility between two blocks (the access12 variable) as a result of being connected to the network, the more likely the candidate link will be built (Table 4).  This is suggested by the sign of the coefficient for the access12 variable that is positive and significant.  The influence of the accessrest variable (the increase in accessibility of the remaining blocks) is not significant, suggesting that links are generally not built with the goal of improving overall accessibility in mind.  This result may be explained by the fact that most of the skyway links are built between private buildings and paid for privately.
Conclusions

In the case of the Minneapolis Skyway system, accessibility is an important factor in predicting which links are connected.  The network expanded to the blocks with the highest measure of accessibility primarily in the early stages of development and in a few cases where buildings were rebuilt in the CBD.  Most expansions linked to blocks with lower accessibilities.  A significant number of skyway connections (24) were made to blocks that had potential changes in accessibility values that ranked within the top ten.   One reason why the most accessible blocks were not always connected first may have to do with some of the specific physical characteristics of the buildings (i.e. connection difficulties and lack of logical entry points into the buildings).  A number of building owners may also have been averse to idea of losing rentable office space.  More savvy building owners in less accessible locations may have felt the potential benefits of being connected were substantial and pushed aggressively to be included in the system.  In addition, many of the skyways connected to parking ramps, which generally had relatively low accessibility values due to the fact that most of them are located on the edges of downtown.  Politics and redevelopment objectives also played a role, especially in the 1990s as the city sought to connect the Convention Center to the system (presumably to attract more conventions and bring more convention goers into the retail and restaurant areas) and the Third Avenue parking ramps (to encourage more patronage).
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	Figure 1: Skyway System 1975
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	Figure 2: Skyway System 1985
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	Figure 3: Skyway System 1995
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	Figure 4: Skyway System 2004


Figure 5 – Cumulative number of skyway versus time
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Figure 6 – Network Map in GIS
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Figure 7 – Accessibility Prediction by block (adapted from Tonnhaus Design map)
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Table 1:  Estimation of S-Curve: Summary Statistics for best fit (K = 92 skyways)

	 
	Coefficients
	t Stat

	Intercept
	-302.7 
	-55.7 

	b
	0.152 
	55.5 


	Adjusted R Square
	0.986 

	Standard Error
	0.223 

	Observations
	43 

	F
	3087

	Significance F
	3.19E-40


Table 2:   Rents on Skyway and Street Level: 

Two-Sample t-Test assuming equal variances (valid when n > 30)

	
	Offices
	Retail

	 
	Street Level
	Skyway Level
	Street

 Level
	Skyway Level

	Mean
	10.52
	13.77
	18.85
	27.44

	Variance
	20.98
	18.16
	101.7
	148.7

	Observations
	50
	50
	31
	43

	Pooled Variance
	19.6
	
	129.1
	 

	Hypothesized Mean Difference
	0
	
	0
	 

	df
	98
	
	72
	 

	t Stat
	-3.673
	
	-3.209
	 

	P(T<=t) one-tail
	0.0001953
	
	0.0009959
	 

	t Critical one-tail
	1.660
	
	1.666
	 

	P(T<=t) two-tail
	0.0003906
	
	0.001991
	 

	t Critical two-tail
	1.984
	
	1.993
	 


 Table 3:  Chronology of Skyway System Evolution in Downtown Minneapolis

	 
	Year Built
	Connecting
	To
	Over
	Between
	Accessbility Rank


	 
	 
	 
	 
	 
	 
	 

	1
	1962
	Northwestern Bank
	Cargill Building
	Marquette
	6th and 7th
	NA

	2
	1963
	Northstar Center
	Baker Block
	7th
	Marquette and 2nd Ave
	2/7

	3
	1969
	LaSalle Court
	Daytons
	8th St
	LaSalle and Nicollet
	NA

	4
	1969
	Radisson Hotel
	Radisson Mart
	7th
	LaSalle and Nicollet
	NA

	5
	1969
	Northstar Center
	Rand Tower
	6th
	Marquette and 2nd Ave
	1/8

	6
	1973
	IDS Center
	Midwest Plaza
	8th St
	Nicollet and Marquette
	2/16

	7
	1973
	IDS Center
	Baker Block
	Marquette
	7th and 8th
	4/16

	8
	1973
	IDS Center
	Norwest Center
	7th
	Nicollet and Marquette
	1/16

	9
	1973
	IDS Center
	Daytons
	Nicollet
	7th and 8th
	NA

	10
	1974
	TCF Bank
	Baker Block
	8th St
	Marquette and 2nd Ave
	14/15

	11
	1976
	Powers
	JCPenneys
	5th St
	Nicollet and Marquette
	1/16

	12
	1976
	HCMC
	HCMC
	Park/Chicago, 6-7
	Portland, McGrew, 5th, and 8th
	NA

	13
	1977
	Orchestra Hall
	Parking Ramp
	Marquette
	11th and 12th
	NA

	14
	1981
	Midland Bank
	Northwestern Bell
	Intrablock
	2nd and 3rd Ave, 4th and 5th St
	NA

	15
	1981
	Northwestern Bell
	Pillsbury Center
	5th St
	2nd and 3rd Ave
	1/23

	16
	1981
	Pillsbury Center
	1st National Bank
	2nd Ave
	5th and 6th St
	4/23

	17
	1982
	Midland Building
	Midland Square
	4th
	2nd and 3rd Ave
	9/26

	18
	1982
	Galaxy Building
	Midland Square
	2nd Ave
	3rd and 4th St
	13/26

	19
	1982
	Galaxy Building
	The Crossings
	3rd St
	Marquette and 2nd Ave
	22/26

	20
	1982
	The Crossings
	100 Washington Square
	Washington
	Marquette and 2nd Ave
	23/26

	21
	1982
	Star Tribune
	Cowles Media Bldg
	4th St
	Portland and Park
	NA

	22
	1983
	The Crossings
	Norwest Oper. Center
	2nd Ave
	Washington and 3rd St
	16/32

	23
	1983
	100 Washington Sq
	TheChurchill Apartments
	2nd St
	Marquette and 2nd Ave
	19/32

	24
	1983
	City Center
	The Plymouth Building
	6th St
	Hennepin and Nicollet
	2/32

	25
	1983
	Hennepin County Gov't Center
	Pillsbury Center
	3rd Ave
	5th and 6th St
	1/32

	26
	1984
	Norwest Oper. Center
	Gateway Parking Ramp
	3rd, 4th St
	Washington and 3rd St
	23/33

	27
	1984
	Piper Jaffray Building
	Energy Center
	3rd Ave
	8th and 9th St
	17/33

	28
	1984
	JCPenneys
	Renaissance Square
	Nicollet
	5th and 6th St
	3/33

	29
	1984
	Piper Jaffray Building
	TCF Bank
	2nd Ave
	8th and 9th St
	2/33

	30
	1984
	TCF Bank
	International Centre
	9th St
	Marquette and 2nd Ave
	11/33

	31
	1985
	Hennepin County Gov't Center
	Gov't Parking Ramp
	4th Ave
	5th and 6th St
	13/34

	32
	1986
	Plymouth Building
	Lumber Exchange
	5th St
	Hennepin and Nicollet
	14/38

	33
	1986
	Powers
	5th Street Tower I
	Marquette
	4th and 5th St
	5/38

	34
	1986
	5th Street Tower I
	National Bank/Soo Line
	5th St
	Marquette and 2nd Ave
	2/38

	35
	1986
	Gov't Parking Ramp
	Lutheran Brotherhood
	6th St
	4th and 5th Ave
	22/38

	36
	1986
	Lutheran Brotherhood 
	Centre Village
	7th St
	4th and 5th Ave
	15/38

	37
	1987
	Centre Village
	Lincoln Center
	4th Ave
	7th and 8th
	4/42

	38
	1987
	Daytons
	The Conservatory
	8th St
	Nicollet and LaSalle
	NA

	39
	1989
	Medical Arts Building
	Young Quinlan Building
	9th St
	Nicollet and Marquette
	14/42

	40
	1989
	Norwest Center (Wells Fargo)
	Northstar Center
	Marquette
	6th and 7th
	NA

	41
	1989
	5th Street Tower I
	Title Insurance Building
	Intrablock
	4th & 5th St, Marquette & 2nd Av
	NA

	42
	1989
	5th Street Tower II
	U.S. West Bldg (Qwest)
	2nd Ave
	4th and 5th St
	2/42

	43
	1990
	Lincoln Center
	Energy Center
	8th St
	3rd and 4th Ave
	27/40

	44
	1990
	Gaviidae Common So.
	Donaldsons (City Center)
	Nicollet
	6th and 7th
	4/40

	45
	1990
	Gaviidae Common So.
	IDS Center
	7th St
	Nicollet and Marquette
	NA

	46
	1991
	LaSalle Court
	LaSalle Plaza
	LaSalle
	8th and 9th St
	1/40

	47
	1991
	Pillsbury Center
	First Bank Place
	6th St
	2nd and 3rd Ave
	12/40

	48
	1991
	Gaviidae Common So.
	Gaviidae Common North
	6th St
	Nicollet and Marquette
	7/40

	49
	1991
	Gaviidae Common No.
	MN Law Center
	Nicollet
	5th and 6th St
	16/40

	50
	1991
	Gaviidae Common No.
	University of St. Thomas
	5th St
	Nicollet and Marquette
	26/40

	51
	1992
	LaSalle Plaza
	Carmichael Lynch
	Hennepin
	8th and 9th St
	27/40

	52
	1992
	Northstar Center
	First Bank Place/WCCO
	2nd Ave
	6th and 7th
	15/40

	53
	1992
	International Centre
	Hilton Hotel
	10th St
	Marquette and 2nd Ave
	12/40

	54
	1992
	Hilton Hotel
	Leamington Parking Ramp
	2nd Ave
	10th and 11th St
	26/40

	55
	1992
	Hilton Hotel
	Municipal Parking Ramp
	11th St
	Marquette and 2nd Ave
	27/40

	56
	1992
	Municipal Parking
	Convention Center
	2nd Ave, 12th St
	2nd and 3rd Ave
	30/40

	57
	1992
	Convention Center
	Plaza Municipal Ramp
	Grant St
	Marquette and 2nd Ave
	32/40

	58
	1992
	Plaza Ramp
	Marquette Place/Holiday Inn
	Marquette
	12th and 13th St
	29/40

	59
	1992
	Holiday Inn
	Hyatt Regency
	Nicollet
	13th and Grant St
	22/40

	60
	1992
	7th Street Garage
	Target Center
	2nd Ave
	6th and 7th
	31/40

	61
	1992
	Target Center
	5th Street Garage
	6th St
	2nd and 3rd Ave N
	31/40

	62
	1992
	5th Street Garage
	Butler Building
	2nd Ave N
	5th and 6th St
	25/40

	63
	1993
	5th Street Garage
	4th Street Garage
	4th St
	2nd and 3rd Ave N
	38/51

	64
	1993
	Holiday Inn
	1221 Nicollet
	13th St
	Nicollet and Marquette
	32/51

	65
	1994
	Carmichael Lynch
	7th Street Garage
	1st Ave
	8th and 9th St
	38/49

	66
	1995
	Gateway Ramp
	Grain Exchange Buildings
	3rd St
	4th and 5th Ave
	19/48

	67
	1996
	Piper Jaffray Building
	St. Olaf
	Intrablock
	8th and 9th St, 2nd and 3rd Ave
	NA

	68
	1998
	Public Health Building
	Federal Courthouse
	3rd Ave
	3rd and 4th St
	6/49

	69
	2000
	US Bank Plaza
	American Express HQ
	7th St
	2nd and 3rd Ave
	1/48

	70
	2001
	American Express HQ
	Baker Block
	2nd Ave
	7th and 8th
	1/47

	71
	2001
	US Bancorp (New Piper Jaffray)
	Target Store
	9th St
	Nicollet and LaSalle
	12/47

	72
	2001
	Target Store
	Univ. of St. Thomas, Opus Hall
	LaSalle
	9th and 10th St
	16/47

	73
	2001
	Univ. of St. Thomas, Opus Hall
	Univ. of St. Thomas
	10th St
	Harmon Place and Nicollet
	18/47

	74
	2001
	7th Street Garage
	Greyhound Terminal
	Currie Ave
	9th and 10th St
	47/47

	75
	2001
	Greyhound Terminal
	Orpheum Theatre
	Hawthorne Ave
	9th and 10th St
	31/47

	76
	2001
	Target Store
	Target Plaza
	10th St
	LaSalle and Nicollet
	2/47

	77
	2001
	Target Store
	Young Quinlan Building
	Nicollet
	9th and 10th St
	14/47

	78
	2002
	Target Center
	Block E
	1st Ave
	6th and 7th
	12/45

	79
	2002
	Block E
	City Center
	Hennepin
	6th and 7th
	11/47

	80
	2002
	Univ. of St. Thomas, Opus Hall
	Oakwood Apts./Parking
	9th St
	Hennepin and LaSalle
	22/47

	81
	2002
	Health Service Building
	HCMC Ramp
	6th St
	Park and Portland Ave
	NA

	82
	2002
	111 Washington Square
	Marquette Plaza (Temp Library)
	Marquette
	Washington and 3rd St
	15/47


Sources:  Byers (1998), Kaufman (1985), Skyway News (1985-2004), Author

Note: NA = Not applicable because skyway connection is intrablock, existed earlier and was rebuilt, or was a connection made between blocks that are not part of the core network
Table 4.  STATA™ results for logit model
	Iteration 0:   log likelihood = -154.26105
	
	
	
	

	Iteration 1:   log likelihood = -132.76198
	
	
	
	

	Iteration 2:   log likelihood = -129.74646
	
	
	
	

	Iteration 3:   log likelihood = -129.61735
	
	
	
	

	Iteration 4:   log likelihood = -129.61672
	
	
	
	

	
	
	
	
	
	
	

	Logit estimates 
	
	Number of observations   =  670
	

	
	
	
	
	LR chi2(5)   =    49.29
	

	
	
	
	
	Prob > chi2 =  0.0000
	

	Log likelihood = -129.61672
	
	Pseudo R2  =  0.1598
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	built
	coefficient
	std. error
	z
	P > |z| 
	95% Conf. Interval

	access12
	6.38E-08
	1.37E-08
	4.66
	0.000
	3.70E-08
	9.06E-08

	accessrest
	-2.28E-09
	3.41E-08
	-0.07
	0.947
	-6.91E-08
	6.45E-08

	size
	0.0001559
	0.0002865
	0.54
	0.586
	-0.0004057
	0.0007175

	size2
	-7.87E-09
	1.01E-08
	-0.78
	0.435
	-2.76E-08
	1.19E-08

	year
	-0.059291
	0.0836233
	-0.71
	0.478
	-0.2231896
	0.1046076

	const
	113.75
	164.6019
	0.69
	0.490
	-208.86
	436.36


Notes: 
Access12 is the increase in accessibility for both blocks that are connected by a proposed link

Accessrest is the increase in accessibility for all the other blocks.

Access12 and accessrest are highly correlated.

Access12 has the positive sign in the binary logit model, and it is significant, which suggests the higher the increase in accessibility for the connected blocks it is, more likely a candidate link is going to be built.

Accessrest is not significant, which makes sense provided that skyways were mostly built privately by the buildings they connect.

The R-square is around 0.16, which is acceptable for a logit model.
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Does the next skyway addition connect to this location?





Which of the unconnected blocks has the highest measure of accessibility?





Gov’t


Center





North








� HDR Engineering Inc. 





� The Committee consisted of 17 members that owned or occupied properties connected by skyways, plus six non-voting members including representatives from the  City Coordinator’s Office, Department of Public Works, City Planning Department, City Attorney’s Office, Minneapolis Community Development Agency (MCDA) and the Department of Inspections (SAC Document C125, 1993).


� Additional functions of the SAC serve to ensure accessibility by handling complaints and encourage building developers to adhere to Americans with Disabilities Act (ADA) design requirements such as sideways-sliding power doors and appropriate ramp slopes to deal with elevation changes.  Another important task includes setting standards for skyway system signage and navigational aids (SAC Orientation Packet; Jacob, 1984).  The main challenge for the SAC at present is acquiring funds to update the signage each time the system is expanded (SAC Meeting Notes, March 18, 2004).
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