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The Vanishing Community. Urban Sprawl and Social Capital in the USA

1. Objective. To describe the causal mechanisms
 that link community changes (the dependent variable represented by social capital) with changes in urban sprawl (independent variable). 

2. Approach. To develop a better understanding of the “community question,” we suggest to differentiate two classical terms: civitas and urbs. In Latin, civitas (community) is the plural noun for civis (the citizen) living within the walls of the urbs. While “urbs” refers to the streets, parks and buildings, civitas refers to the life and activities of the people. The distinction between civitas and urbs is relevant to this analysis because it focuses on the potential effects of urban sprawl (a characteristc of the “urbs”) on social capital, on the community (the civitas). 

3. Conceptual framework and variables. 
(a) Social Capital is “an instantiated informal norm that promotes cooperation between two or more individuals” (Fukuyama 1999). It has two distinct but intertwined meanings in relation to the community question. The first has its origins within the social network perspective, network (bridging or inclusive) social capital, which focuses on the supportive and instrumental resources present within social networks. This definition recognizes that access to diverse social ties of different strengths provides access to a broad range of supportive resources. The second definition, bonding (or exclusive) social capital, broadly encompasses norms of trust and measures of collective action and group cohesion. 
  Since the two usages are complementary and are based on a common concern for a loss of community, this analysis addresses social capital from both bonding and network social capital perspectives. 

(b) Urban Sprawl is a colloquial expression to refer the suburbanization process involving a systematic growth of the fringe areas at a rate higher that that of the core cities.
 Since this process creates problems both in the periphery (needs of infrastructure and public services, more travel time to jobs and other activities, community fragmentation) and in the inner city (street crime, visible poverty, deteriorating infrastructure, decaying homes, boarded-up business), urban sprawl is usually studied as urban sprawl/urban decay process. There are two main explanations of urban sprawl: (i) The classical explanation (dominated by, but not restricted to, the Chicago School of sociology). It says that the urban sprawl/urban decay process is the result of improvements in the transportation technology and the emergence of mass production of automobiles. (ii) The critical perspective (dominated by, but not restricted to, the French School of sociology). It basically argues that the classical argument confuses means with causes. Real state developers and the State profit from urban sprawl. Developers lead the sprawl process to get economic profits from land development. They could not succeed without government subsides that, responding to political interests, feed demand-side desires (Gottdiener and Hutchinson 2000, 69).

Operative definitions. We use operative definitions and indicators of social capital and urban sprawl as defined in our database (see Appendix). 
4. The research question and hypotheses. Does urban sprawl (a characteristic of the urbs) negatively affects the nature of the community (civitas)? Our dependent variable is the “community” as it is represented by network or/and bonding social capital. The literature review tell us that the independent variables are urban sprawl and communication and information technologies. This analysis only focuses on urban sprawl to empirically identify which theoretical perspective best fits to the USA case study.
 The “Community Lost” sociological literature would suggest that urban sprawl negatively affects the community cohesion. On the other hand, the “Saved Community” and the “Community Liberated” sociological perspectives would suggest that urban sprawl does not necessarily  affect community ties (Hampton 2001). This analysis is not straightforward because there are different kinds of social capital and different types of urban processes, therefore, different varieties of urban sprawl.

5. Research scheme
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6. Empirical Specification. Previous ideas can be summarized in the following equation:
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Where: SK= Social Capital index;  and SPWL= Sprawl index. 

Both variables are at the state level (data sources in the Appendix).

In order to account for the spatial effect of social capital (SK) in neighbor states, as it is suggested in current literature,
 we rewrite equation (1) using dummy variables for all observations (states) allocated in all four quadrants of a “Moran scatterplot.”
 This option sorts out the econometric recommendation of including “spatial effects” in regression analysis dealing with spatial data, best fits to the objective of  this paper, and most calculations may be carried out with current software. 
The y axis in the Moran’s scatterplot is the weighted variable Wy (using the row-standardized matrix) on y (social capital in the case study). The W in the Wyi corresponds to a weight matrix associated with the autoregressive spatial process of the dependent variable (yi). This matrix is not estimated within the model and there is not a single procedure to select it. 

They range from simple distance measures (inverse distance and inverse distance squared), to contiguity measures and nearest-neighbor measures. One could also use aspatial proximity measures, for example, trade flows or a migration matrix, but such data are not available at levels below the national level for most countries. (Aten and Heston 2003, 3)
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One way to specify such matrix correctly is by taking into account the theory behind the model. This paper selects a simple symmetric binary matrix that records 1 when state i and j share a common boundary and 0 otherwise (by definition, a location does not interact with itself). For ease of comparison and interpretation, this paper uses a row-standardized (stochastic or spatial lag) matrix, obtained by adjusting the binary matrix so that the sum of the elements in each row is equal to 1 (see the Appendix for details).

The scatterplot of Wy on y permits the visualization of the linear association between pairs of values. The four quadrants represent four types of spatial association:

· Quadrant I (also known as ‘hot spot’)—high values of y surrounded by similarly high values (Wy);

· Quadrant II—low values of y surrounded by dissimilarly high values (Wy);

· Quadrant III (also known as ‘cold spot’)—low values of y surrounded by similarly low values (Wy); and,

· Quadrant IV—high values of y surrounded by dissimilarly low values (Wy).
Influential observations in Moran’s scatterplot can be identified in two ways: (i) for their contributions, or leverage, by means of the two-sigma rule (those observations falling more than two standard deviations from the mean) or more than 1.5 times the interquartile range of the distribution. A two-sigma box is superimposed within the plot, and standardized observations falling outside of the box are considered to be outliers, or extreme observations that may merit further examination. And (ii) observations in Quadrants II and IV may also seen as outliers from the view point of a line going from Quadrants I and III.

The Moran scatterplot for our case study provides the classification of cases captured with dummy variables in equation (1). Main results are in Figure 2.
Figure 2. US. Moran’s scaterplot 
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We use quadrants in Moran’s scatterplot to classify our observations in a new version of equation (1) with dummy variables. The three possible cases are: (i) The “same intercept, different slope” case, (ii) The “different intercept and same slope” case, and (iii) The “different intercept, different slope” or “all parameters change” case.

Case I (Model I). The “different intersect, same slope” case

Assumptions:

1. b1 and 2 are the same for all four quadrants. For any given value of SPWL the levels of SK differ across quadrants, but the marginal effect of changes in SPWL are the same in all four quadrants.

2. For given values of SPWL, the variation in SK is the same in all quadrants.

Procedure. Select one quadrant [Quadrant I (QI) the most important one] as base and express the intercept for the rest of quadrants relative to the intercepts QI.

	QI:
	SK = b0 + b1SPWL +              (omitted)                                                               (2)

	QII:
	SK = (b0 +II) + b1SPWL + 

	QIII:
	SK = (b0 +III) + b1SPWL + 

	QIV:
	SK = (b0 +IV) + b1SPWL + 


These four equations may be expressed in a single equation (expected sign in brackets):
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Where:

D1 = 1 if the case is in Quadrant I (high values surrounded by high values)

     = 0 Otherwise

D2 = 1 if the case is in Quadrant II (low values surrounded by high values)

     = 0 Otherwise

D3 = 1 if the case is in Quadrant III (low values surrounded by low values)

     = 0 Otherwise

D4 = 1 if the case is in Quadrant IV (high values surrounded by low values)

     = 0 Otherwise

It is expected to reject the null hypothesis (H0) that parameters and If H0 is rejected,  if (0, it is possible to conclude that that geographical units (states) are not isolated entities and, therefore, contiguity (spatial lag) matters. The expected sign depends on the neighbors’ influence: positive if they have high values of social capital, negative if they have low values. On the other hand, if (0, it is possible to conclude that urban sprawl (negatively) affects social capital.

SPSS output and analysis 
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Note: Remember that: 
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R2 can be regarded as a very useful index of the worth of the model. In the case study, 75.5% of the variation is explained by the independent variables. 

The procedure of choosing, from a number of competing models, the one with highest R2 makes good sense, but there are some traps that should be avoided:
(i). It is not valid to compare models on the basis of R2 when some have intercepts and others do not.

(ii). Whenever models have different dependent variables R2 cannot be used as a criterion for judging which model is preferable.

(iii) Whenever models having different number of regressor variables are compared, it should be on the basis of 
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 (and not R2).


[image: image13.wmf]1

1

)

1

(

1

2

2

-

-

-

-

-

=

k

N

N

R

R

, where N= number of cases, and k = number of independent variables in the equation.
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R2 can never be negative but 
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and the relevance of added variables. When a variable is added to the model, 
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 must rise if the magnitude of the t-ratio associated with the variable is greater than 1 (rule of thumb:
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 will fall. Therefore, if the coefficient of the added variable is significant the 5 percent level, 
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 may rise even when the coefficient is not statistically significant.
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Explained Sum of Squares in the Regression (ESS) = 
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Residual Sum of Squares (RSS) = 
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df (Regression) = # variables (predictors and dependent)-1

df (Residual) = n - # of variables (independent and dependent)

df (Total) = n-1

The F- test is based on the Mean Square (regression) divided by the Mean Square (residual). These two components are easily obtained from previous information:
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The Mean Square (residuals) is related to the standard error of the regression because 
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SER, from experience, is expected to be about 10-15% of the dependent variable mean. 

A good combination to measure the predictive power of the regression equation is to have high R2 and low SER.

Thus we have all necessary information to measure the overall significance of the estimated regression using the F-test:
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We get the same result if we consider that
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Where:

k= # of slope coefficients (or independent variables)

n= # of observations

“The F test, which is a measure of the overall significance of the estimated regression, is also a test of significance of R2” (Guajarati 1995, 249). In other words, testing the null hypothesis 
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 is equivalent to testing the null hypothesis that (the population) R2 is zero.

The null hypotheses is not accepted: H0: =0, at all levels of significance  (0.10, 0.05 or 0.01).
 We conclude that there is a linear regression between the independent variables and the independent variable.
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Unstandardized Coefficients Beta. H0:  = 0. It is expected to reject H0 because if  = 0, there is no linear relation between the independent variable and the dependent variable (Blalock 1972, 366).

SPWL, D2 and D3 are significant at the 0.01 level. D4 is significant at the 0.05 level.

We may conclude that the four regression lines representing the negative relationship between SK and SPWL for each of the four groups (defined by Quadrants I, II, III, and IV) are four different parallel lines (different intercept, same slope).

The effect of SPWL on SK is the same for the four different groups. The negative effect of SPWL on SK is the same, no matter the quadrant they are located: ‘hot spot’, ‘cold spot’, Quadrant II or Quadrant IV.

The levels of significance for unstandardized coefficients can be calculated using the appropriate formula. Here an example for SPWL:
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Standardized Coefficients Beta. If we have to answer the question which independent variable has the strongest impact on the dependent variable? Unstandardized coefficients do not help much because independent variables usually have different measurement scales. To overcome this interpretation problem some researchers report standardized coefficients. Thus, in our case study D3 (states in Quadrant III)  seem to have higher impact on SK. However, this criterion should not be considered isolated. 

“We believe that standardized coefficients are overused in social sciences. Our advice is to downplay the importance of interpretations of standardized regression coefficients in studies you read, and to focus greater attention on characterizing the magnitude of the effect of each independent variable separately (and in its natural unit) through an analysis of unstandardized coefficients” (Berry and Sanders 2000, 42). 

What is the  coefficient? 

“. . . . the beta coefficient adjusts the estimated slope parameter by the ratio of the standard deviation of the independent variable to the standard deviation of the dependent variable. (Pindick and Rubinfeld 1981, 90). 

In general, the  coefficients “. . . . indicate how much change in the dependent variable is produced by a standardized change in one of the independent variable when the others are controlled” (Blalock 1972, 453). 

As an example

A beta coefficient 0f 0.7 can be interpreted to mean that a 1 standard deviation change in the independent variable will lead to a 0.7 standard deviation change in the dependent variable. . . . the rescaling associated with the normalized regression makes it possible to compare beta coefficients directly. This cannot be done with different variances. It is interesting to note that the beta coefficient of the independent variable in the two-variable model is identically equal to the simple correlation between the two variables. The beta coefficient of the constant term is undefined since the constant drops out as a result of the normalization process” (Pindick and Rubinfeld 1981, 91)
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The specific procedure for SPWL in our case study is:
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Case II (Model II). The “same intersect, different slope” case

b0 and 2 are the same for all quadrants, but the slope parameter b1 changes. As in previous case, we nominate one source (QI) as base and express the models relatively to Quadrant I.

	Quadrant I:
	SK = b0 + b1SPWL + e (omitted)

	Quadrant II:
	SK = b0 + (b1 + II) SPWL + e

	Quadrant III:
	SK = b0 + (b1 + III) SPWL + e

	Quadrant IV:
	SK = b0 + (b1 + IV) SPWL + e 


These four equations may be expressed in the following single equation (expected sign in brackets):
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In this equation there are not dummy variables representing different intercepts but dummy variables that represent the slope interacting with SPWL.

SPSS output. Analysis as described in Case I, but SPWL is not significant.
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Case III (Model III). All parameters change

This equation assumes that both the intercept and the slope may change. As in two previous models, equation (16) does not include the dummy variable for the base Quadrant I ( the most important one because it is a “hot spot”) to avoid the “dummy variable trap” (Guajarati 1995, 504 and 526-7). This single equation includes four different equations (one for each quadrant):

	Quadrant I:
	SK = b0 + b1SPWL + e  (omitted)

	Quadrant II:
	SK = b0 + (b1 + II) SPWL + e

	Quadrant III:
	SK = b0 + (b1 + III) SPWL + e

	Quadrant IV:
	SK = b0 + (b1 + IV) SPWL + e


These four equations may be expressed in the following equation:
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Table of coefficients for equation (16):

	
	QI
	QII
	QIII
	QIV

	Intercepts
	b0
	b0 + II
	b0 + III
	b0 + IV

	SPWL
	b1
	b1 + II
	b1 + III
	b1 + IV


SPSS output. Analysis as described in Case I, except for:

· Interacting variables representing different slope (D2SPWL, D3SPWL, and D4SPWL) are not significant. 

· The variable representing the slope of groups in Quadrant IV (D4) is not significant.
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Model evaluation

 Model I and Model III have the highest R2 and Adjusted R2 (
[image: image45.wmf]2

R

). Model III is an evolution of Model I. It includes more variables, none of which are significant. Same variables are significant in both models. But since all additional variables in Model III are non significant and reduce the degrees of freedom, Model I is better with the lowest Standard Error of the Estimate (0.404).

	
	R2
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	SE of the Estimate
	Significant Variables
	Non-Significant Variables

	Model I 
Different intercept, same slope
	.755
	.732
	0.404
	( -) SPWL

( -) D2
( -) D3
( -) D4


	

	Model II 
Same intercept, different slope
	.676
	.645
	0.465
	( -) D2 SPWL

( -) D3 SPWL

( -) D4 SPWL


	SPWL

	Model III 

Different intercept, different slope
	.757
	.715
	0.417
	( -) SPWL

( -) D2
( -) D3
	D2SPWL

D3SPWL

D4SPWL

D4


To test, rather to assume, that there is a difference in intercepts it is necessary to use the F-ratio test:
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, where:

k2 = the number of independent variables in the equation used to estimate 
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k1 = the number of independent variables in the equation used to estimate 
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Replacing values for Model I versus Model III, we get:
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For =0.1 with 3 degrees of freedom in the numerator and 40 degrees of freedom in the denominator the F-critical value is 2.23;
 therefore, we fail to reject H0: 
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. Since there is no statistical difference in both models, based on values of R2 and the lack of significance in added variables in Model III, we conclude that Model I is the best one.

Concluding Remarks

This paper presents two main ideas, one at the theoretical level and the other one in statistical procedures. In theory it links sociological theories on community vanishing with social capital literature to draw hypothesis on the impact of urban sprawl on social capital. In statistical procedures, the paper partially uses the Moran’s scattergram, a relatively recent technique in special econometrics, to identify groups that will be represented with dummy variables in the statistical analysis.

Main findings are: SPWL negatively affects SK, as suggested in the “Community Lost” sociological literature. On the other hand, low levels of SK in neighbor states negatively affects SK in the state of reference. This result shows that contiguity matters, as it is stated in the first law of geography: “everything is related to everything else, but near things are more related than distant things” (Tobler 1970). 
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Annex

I. Main steps to calculate Wy using a standardized matrix
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1. Binary Matrix for neighbor (1) and non-neighbor (0) states

	STATE
	CO
	KS
	MO
	OK
	TX
	NM
	AR
	LA
	TOTAL

	CO
	0.0000
	1.0000
	0.0000
	1.0000
	0.0000
	1.0000
	0.0000
	0.0000
	3.0000

	KS
	1.0000
	0.0000
	1.0000
	1.0000
	0.0000
	0.0000
	0.0000
	0.0000
	3.0000

	MO
	0.0000
	1.0000
	0.0000
	1.0000
	0.0000
	0.0000
	1.0000
	0.0000
	3.0000

	OK
	1.0000
	1.0000
	1.0000
	0.0000
	1.0000
	1.0000
	1.0000
	0.0000
	6.0000

	TX
	0.0000
	0.0000
	0.0000
	1.0000
	0.0000
	1.0000
	1.0000
	1.0000
	4.0000

	NM
	1.0000
	0.0000
	0.0000
	1.0000
	1.0000
	0.0000
	0.0000
	0.0000
	3.0000

	AR
	0.0000
	0.0000
	1.0000
	1.0000
	1.0000
	0.0000
	0.0000
	1.0000
	4.0000

	LA
	0.0000
	0.0000
	0.0000
	0.0000
	1.0000
	0.0000
	1.0000
	0.0000
	2.0000

	TOTAL
	
	
	
	
	
	
	
	
	28.0000


2. Standardized (Stochastic or Spatial Lag) Matrix and z values for Social Capital, SK

	STATE
	CO
	KS
	MO
	OK
	TX
	NM
	AR
	LA
	Total
	SK
	z = y
	

	CO
	0.0000
	0.3333
	0.0000
	0.3333
	0.0000
	0.3333
	0.0000
	0.0000
	1.0000
	0.41
	1.3561
	

	KS
	0.3333
	0.0000
	0.3333
	0.3333
	0.0000
	0.0000
	0.0000
	0.0000
	1.0000
	0.38
	1.2902
	

	MO
	0.0000
	0.3333
	0.0000
	0.3333
	0.0000
	0.0000
	0.3333
	0.0000
	1.0000
	0.10
	0.6753
	

	OK
	0.1667
	0.1667
	0.1667
	0.0000
	0.1667
	0.1667
	0.1667
	0.0000
	1.0000
	-0.16
	0.1043
	

	TX
	0.0000
	0.0000
	0.0000
	0.2500
	0.0000
	0.2500
	0.2500
	0.2500
	1.0000
	-0.55
	-0.7522
	

	NM
	0.3333
	0.0000
	0.0000
	0.3333
	0.3333
	0.0000
	0.0000
	0.0000
	1.0000
	-0.35
	-0.3129
	

	AR
	0.0000
	0.0000
	0.2500
	0.2500
	0.2500
	0.0000
	0.0000
	0.2500
	1.0000
	-0.50
	-0.6424
	

	LA
	0.0000
	0.0000
	0.0000
	0.0000
	0.5000
	0.0000
	0.5000
	0.0000
	1.0000
	-0.99
	-1.7185
	

	Total
	
	
	
	
	
	
	
	
	
[image: image53.wmf]x

=
	-0.2075
	
	

	
	
	
	
	
	
	
	
	
	s =
	0.4554
	
	


3. Stochastic Weight Multiplied by z Values to Obtain the Weight Value of y (Wy)

	STATE
	CO
	KS
	MO
	OK
	TX
	NM
	AR
	LA
	Wy

	CO
	0.0000
	0.4301
	0.0000
	0.0348
	0.0000
	-0.1043
	0.0000
	0.0000
	0.3605

	KS
	0.4520
	0.0000
	0.2251
	0.0348
	0.0000
	0.0000
	0.0000
	0.0000
	0.7119

	MO
	0.0000
	0.4301
	0.0000
	0.0348
	0.0000
	0.0000
	-0.2141
	0.0000
	0.2507

	OK
	0.2260
	0.2150
	0.1126
	0.0000
	-0.1254
	-0.0522
	-0.1071
	0.0000
	0.2690

	TX
	0.0000
	0.0000
	0.0000
	0.0261
	0.0000
	-0.0782
	-0.1606
	-0.4296
	-0.6424

	NM
	0.4520
	0.0000
	0.0000
	0.0348
	-0.2507
	0.0000
	0.0000
	0.0000
	0.2361

	AR
	0.0000
	0.0000
	0.1688
	0.0261
	-0.1880
	0.0000
	0.0000
	-0.4296
	-0.4228

	LA
	0.0000
	0.0000
	0.0000
	0.0000
	-0.3761
	0.0000
	-0.3212
	0.0000
	-0.6973


Wy is the product of multiplying of every row by vector y. The first value for Wy would be: 

(0.0000*0.41)+(0.3333*0.38)+(0.0000*0.10)+(0.3333*-0.16)+(0.0000*-0.55)+(0.3333*-0.35)+(0.0000*-0.50)+(0.0000*-0.99)=0.3605

II. Data sources

The Social Capital Index comes from the website of Robert Putnam’s book Bowling Alone (2000). It is an aggregate measure of 14 items collected from different sources:

Comprehensive social capital index II

· LifeStyle: Club meetings attended last year

· LifeStyle: Community projects worked on last year

· LifeStyle: Times entertained at home last year

· LifeStyle: Times volunteered last year

· LifeStyle "I spend a lot of time visiting friends" (6-level agee/disagree)

· Life Style: "Most people are honest" (6-level agree/disagree)

· Roper:  served on committee for  local orgzt

· Roper:  served as officer of club or orgzt

· Roper:  attended meeting on town or school affairs

· 501(c)(3) organizations per capita, 1989

· GSS: Mean number of group memberships

· GSS: "Most people can be trusted" 

· Civic and social orgzts per 1000 pop, 1977-1992 

· Mean Pres'l Turnout, 1988 & 1992

The Urban Sprawl Index is the Change in Urban Land (1982-1997) as reported in Jerry Anthony (1994). Based on previous tests, we discarded Change in Urban Density (1982-1997) as a measure of urban sprawl suggested and reported by this same author.














































































�








��








� EMBED PhotoDeluxeBusiness.Image.1 \s ���











Fig. 2. Moran scatterplot interpretation guide (after Shin and Agnew 2002, ).
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� The idea of ‘causal mechanism’ is suggested by Davidson (1971, 7). A mechanism “is an account of how change in some variable is brought about—a conceptualization of what ‘goes into’ a process” (Sørensen 1998, 240). A mechanism may be modeled bringing theoretical ideas into quantitative analysis (Ibid, 254). A detailed explanation of a social mechanism is in Schelling (1998, 32-33).


� While social capital is often used in a positive context, it is important to recognize that it is not inherently positive. High levels of bonding social capital can exclude outsiders and repressively restrict and isolate insiders (Simmel 1905). Network social capital can provide access to deviant communities and resources that can be used to harm oneself and others (Fukuyama 1999, Putnam 2000).


� There are diverse variations to this definition (Theobald 2001, Smart Growth 2002, USA today 2001).


� This proposal does not include the communication and information technologies, such as internet and TV. In the case of internet, it seems too early to have a clear conclusion. Castells (1996) reports that in some cases it has a positive effect in community building (Tokyo), but in some others it is irrelevant (Paris). In Toronto, Hampton (2001) finds evidence of a positive relationship between internet and community involvement. On the other hand, in the USA, Putman (2000) observes that TV negatively affects community, as it is represented in his measures of social capital.





� New trends in econometrics suggest that all regression equations explicitly including space (i.e., countries, states, counties, census tracks) must include a test of spatial autocorrelation (such as Global Moran’s I or the General G-statistic) for all variables in the equation (Getis 1995).


� To run equation (1) for each one of the quadrants would be inefficient because it would imply a loss in degrees of freedom (same number of variables with less cases).


� Specific details for each of these three cases are based on Doran (1989).


� This is equivalent to say that it is significant at the confidence levels of 90%, 95%, and 99%.


� Table available on line at: � HYPERLINK "http://www.itl.nist.gov/div898/handbook/eda/section3/eda3673.htm" ��http://www.itl.nist.gov/div898/handbook/eda/section3/eda3673.htm�
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