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Abstract
Structural processes associated with modernity, globalisation and individualisation
may be reshaping, potentially weakening, the relationships that exist between
individuals and local neighbourhoods. Empirical studies generally report that older
individuals have higher levels of belonging to neighbourhoods and a greater
likelihood of talking to neighbours. However, these studies are predominantly crosssectional, and so cannot determine whether observed age differences reflect
changes that occur within individuals over time, or changes that occur between
successive generations. This paper looks to test for the existence of generational
change, using data from the British Household Panel Survey, for England, between
1998 and 2008, and employing longitudinal growth trajectory models. The findings
suggest that there has been a decline in the likelihood of talking to neighbours
between successive generations; and that the magnitude of generational change is
greater for higher income groups. In contrast, there are no generational differences
for individual levels of belonging to neighbourhoods; belonging increases within
individuals as they get older. Therefore, cross-sectional studies should be careful
when making inference about observed age differences in outcomes measuring
aspects of individual relationships with neighbourhoods and others in the
neighbourhood. Further work, particularly longitudinal analysis that engages with
theories about structural processes and generational change, would be useful.

Key words: Neighbourhood belonging. Interaction between neighbours. Generational
change. Individualisation.
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Introduction
Recent social and structural processes associated with modernity may have led to
fundamental changes in the relationship between individuals and the neighbourhoods
in which they live.
The current era has been characterised as 'liquid modernity' (Bauman, 2000), where
relationships and identities are no longer fixed, instead becoming increasingly mobile
(Urry, 2007). Globalisation has been associated with a compression of time and
space (Harvey, 1990), leading to changing individual relationships with local place
(Giddens, 1991). Consequently, it has been suggested that in late modernity there
has been a „transcendence of place‟ (Coleman, 1993), a shift in human
consciousness from being centred, part of place and period, to being decentred,
transcending the here and now (Nagel, 1986; Entriken, 1991; Szerszynski and Urry,
2006). However, there are strong arguments to suggest that any such changes may
be dependent upon an individual‟s position in the global social hierarchy, that there is
a power geometry of time-space compression (Massey, 1991). It may be that the
affluent have transcended local place but the poor remain localised (Castells, 1997;
Bauman, 1998a), perhaps increasingly so (Turner, 2007).
In addition, there are processes of individualisation associated with late modernity
and the rise of neo-liberal politics that may constitute a new relationship between the
individual and society (Beck and Beck-Gernsheim, 2002). It has been suggested that
individualisation has become the greatest threat to notions of shared experience
(Bauman, 2001), and that the capacity for human cooperation is being undermined
by the individualised nature of modern society (Sennett, 2012). Processes of
individualisation are seen by some as central to the ideology of late capitalism, where
the atomisation of society into private individuals is part of the alienation of everyday
life, with place being both the location and source of abstractions (Lefebvre, 1991
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[1974]). It has also been argued that the nature of local place has changed, with
increased homogenisation, and a reduction in diversity (Relph, 1976; Harvey, 1982;
Taylor, 1982), reflecting a consumer society characterised by increasing banality and
shallowness (Baudrillard, 1994 [1981]; Bauman, 1998b).
Together, these structural processes may have resulted in changes to the
relationship that successive generations have with the neighbourhoods in which they
live, and to the relationships they have with others in those neighbourhoods. The
concept of generational change, change between successive birth cohorts, is useful
for understanding processes of social change (Ryder 1965, Glenn 1976).
Notions of social change and the loss of community are not new, and have occupied
sociology since its beginnings (Delanty, 2007). Influenced by the views of Tonnies,
Wirth believed that three aspects of modern urban life population size; population
density and population heterogeneity were each acting to reduce the bonds between
members of the community (Wirth, 1938). This has been challenged (Kasarda and
Janowitz, 1974), and, though the debate has continued, it is generally agreed that
community, or more precisely the relationships between individuals within
neighbourhoods, survived the processes of early modernity (Gans, 1968; Fischer,
1973; Buttel et al, 1979; Wasserman, 1982).
More recently the concept of community has been the subject of renewed interest,
with theories of, declining, social capital (Putnam, 2000). The decline in social capital
is attributed to generational change, the passing of the 'world war two generation',
but there is little actual evidence provided to evaluate any such change (Putnam,
2000); (and also see Putnam, 1995; Robinson and Jackson, 2001). Putnam's version
of social capital has been criticised for ignoring inequality, the effects of globalisation
and processes of individualisation (McLean et al, 2002; Fischer, 2005).
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There is a need for empirical evidence that evaluates the existence, and extent of,
generational change in the relationship that individuals have with neighbourhoods
and neighbours. This paper looks to contribute to this understanding by estimating
separate age and cohort effects on the individual level outcomes of belonging to the
neighbourhood and the likelihood of talking to neighbours.
Existing empirical studies examining these outcomes tend to focus on age related life
course or life cycle effects, and studies consistently report finding that older age
groups have higher levels of belonging and interaction with others in the
neighbourhood (Sampson, 1988; Lewicka, 2011; Finney and Jivraj, 2013). It is
generally argued that positive individual outcomes result from accumulated
biographical experience (Gieryn, 2000). However, empirical studies in this area are
predominately cross-sectional, and so cannot separate age and cohort effects
(Trentelman, 2009; Lewicka, 2011), and there is a recognised need for more
longitudinal studies that are capable of doing so (Hernandez et al, 2014). Therefore,
while older individual age is universally observed to be associated with higher levels
of belonging to the neighbourhood, and talking to neighbours, it is not clear to what
extent this is as a result of changes within individuals as they age, and to what extent
this is a result of change between successive generations.
Therefore, the first hypothesis that this paper looks to test is:
Hypothesis 1: that older individuals have higher levels of belonging to the
neighbourhood and likelihood of talking to neighbours partly as a result of
generational change; resulting in observable differences by birth cohort,
independent of any age related changes that occur within individuals over
time.
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There is also the question of whether poorer groups have remained more localised,
whether any generational changes in levels of belonging to neighbourhoods and
talking to neighbours are more pronounced for affluent groups. Often in the literature
there is an implicit assumption that poor individuals lack the resources for interaction
and cohesion and that this leads to 'unsuccessful' neighbourhoods (Wilson, 1987;
Walker and Walker, 1997; Laurence and Heath, 2008). While, undoubtedly, stark
spatial inequalities exist, it may be that poorer individuals require extended networks
and connections in order to deal with everyday life (Stack, 1974), that relationships
with neighbours may be more important for poorer individuals (Guest and Wierzbicki,
1999), and that poor people spend more time in their neighbourhood (Forest and
Kearns, 2001).
As noted, existing studies have been predominantly cross-sectional, and so cannot
engage in notions of generational change. Therefore the question about conditional
generational change is not addressed. However, if poorer groups have remained
more localised then it would be expected that cross-sectional studies identify higher
levels of belonging and likelihood of talking to neighbours for such groups. While
evidence is mixed (Hidalgo and Hernandez, 2001; Brown et al, 2003; Lewicka, 2011),
there is some evidence to suggest that higher socio-economic groups are less
attached to their neighbourhood (Gerson et al, 1977; Sampson, 1988; Finney and
Jivraj, 2013).
Therefore, the second hypothesis that this paper looks to test is:
Hypothesis 2: that lower income individuals have higher levels of belonging to
the neighbourhood and likelihood of talking to neighbours. Also that, over
time, any reduction in these outcomes as a result of generational change is
more pronounced for affluent groups.
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Data and Methods
Longitudinal data is required in order to address the research question and the two
specific hypotheses. This study uses longitudinal data from the British Household
Panel Survey (BHPS), carried out by the Economic and Social Research Council UK
Longitudinal Studies Centre. The initial BHPS sample, in 1991, consisted of 9,912
adults, nested within 5,511 households. All eligible adult household members were
interviewed in wave one and annually thereafter, and the sample increased over time
with the addition of new adult household members, and a number of booster samples
(Taylor et al, 2010).
Data, for England, was obtained for the periods 1998, 2003 and 2008, when
questions regarding belonging the neighbourhood and talking to neighbours were
included in the survey. Respondents were asked to rank their agreement, on a five
point Likert scale, with the statements "I feel like I belong to this neighbourhood" and
"I regularly stop and talk with people in my neighbourhood".
There were 8,128 responses in 1998, 7,639 in 2003 and 7,751 in 2008. The
longitudinal sample, those with at least one response in any wave, consists of 7,692
individuals, the percentage with three, two and one completed interview is 60
percent, 17 percent and 23 percent respectively. The results at each survey wave
have been produced using the relevant cross-sectional weights at each period.
Weights were not employed in the regression models.
The survey also collects information on year of birth, and household income. Net
household income, after housing costs, was equivalised using the Organisation for
Economic Co-operation and Development (OECD) equivalence scale (Haagenars et
al, 1994), to take account of differences in household size and composition. The
mean net monthly equalised household income at 1998, 2003 and 2008 is £1,128,
£1,405 and £1,680 respectively. The values are positively skewed, ranging from near
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zero to over £20,000 per month, median values are £956, £1,201 and £1,401 at 1998,
2003 and 2008 respectively.
This paper presents descriptive analysis and longitudinal models, with the objective
of distinguishing between age and cohort effects. While, conceptually, age, period
and cohort effects can be considered as separate concepts (Schaie, 1965;
Firebaugh, 1997), they cannot in practice be independently estimated in a single
statistical model. There is an identification problem (Mason et al, 1973; Firebaugh,
1997), as any one of the three variables of age, period and cohort is determined by
the other two (Goldstein, 1968; Palmore, 1978).
There have been some recent attempts to tackle the identification problem (Yang and
Land 2006, Winship and Harding 2008). However these methods are still to be fully
evaluated and their strengths and weaknesses have not been fully explored yet
(Harding 2009). All attempt statistical solutions to the identification problem, but even
if this were possible the problem of substantive interpretation remains, that it makes
little sense to conceive of separate affects of age, period and cohort. It is not
conceptually possible to hold two of these variables constant and estimate the effect
of the third (Goldstein 1979, Kosloski 1986). Therefore the analysis presented uses
both descriptive analysis of repeated cross-sectional data, along with longitudinal
models to distinguish between age and cohort effects.
Longitudinal models are able to distinguish change in individual level outcomes over
time from between individual difference (Goldstein 1968, Diggle et al 2002, Singer
and Willet 2003). Such models allows for the simultaneous measurement of within
and between person differences, in conjunction with a number of time constant or
time varying explanatory variables (Rogosa and Willett, 1985; Raudenbush and
Chan, 1993; Plewis, 1994; Steele, 2008; Goldstein, 2011; Snijders and Bosker,
2012). In addition, by allowing the effects of time to be random at the individual level,
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the models estimate individual differences in the rate of change over time (Steele,
2008; Hox, 2010; Goldstein, 2011; Snijders and Bosker 2012).
The approach taken is to accommodate the longitudinal data in a multilevel structure
whereby measurement occasions are nested within individuals (Laird and Ware,
1982; Sternio et al, 1983; Singer and Willett, 2003, Snijders and Bosker, 2012).
Multilevel longitudinal can accommodate data missing at random, leading to more
efficient estimates, compared to methods that exclude cases to obtain balanced data
(Plewis, 1994; Rasbash et al, 2012).
A single level empty model, that is a model just estimating the overall individual level
average, can be specified as in equation 1. The outcome is measured on a 5 point
Likert scale, treated as continuous. Similar models were constructed using a binary
outcome, the substantive interpretation of the models was the same, but the binary
outcome models had difficulties in estimating variance (due to their additional
complexity and the relatively small number of time points per individual). The
constant term represents the overall average outcome for individual i, and the error
term ei represents the variance from the average for individual i, the total variance is
assumed to have a standard normal distribution, with a mean of zero.
yi = 0icons

0i = 0 + ei
[ei] ~ N(0,e): e = [2e]

(1)

The addition of a second level so that occasion is at level one, with individual now at
level two, can be expressed as in equation 2. Here the outcome yij for individual j at
time point i is estimated as the average plus the residual at level two and the residual
at level one, both of which are assumed to have a standard normal distribution with a
mean of zero. This model enables the separate estimation of within person variance,
2e, and between person variance, 2u.
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yij = 0ijcons

0ij = 0 + uj + eij
[uj] ~ N(0,u): u = [2u]
[eij] ~ N(0,e): e = [2e]

(2)

In order to investigate trajectories of individual change, and in particular to distinguish
between age and cohort effects, the models can be extended to include a metric of
time. Introducing a random slope to the metric of time, enables individuals to have
different trajectories, different rates of change over time (Singer and Willett, 2003;
Snidjers and Bosker, 2012). This specification is set out in equation 3, there are now
two random coefficients estimated at the individual level, variance between
individuals as estimated by 2u0, and variance in the trajectories of change, as
estimated by 2u1. Also u01 is estimated, which is the covariance between the
intercept and slope. The additional assumption is that the two random effects at the
individual level have a multivariate normal distribution. The term 2e remains the
variance within individuals.
yij = 0ijcons + 1jtimeij

0ij = 0 + u0j + eij
1j = 1 + u1j
u0j
u1j

~ N(0,u): u =

2u0
u012u1

[eij] ~ N(0,e): e = [2e]

(3)

It is known that the choice of metric, whether individual age or years of the study
period, can lead to very different conclusions (Hoffman, 2012). This difference is
exploited in the analysis presented, in order to compare age and cohort effects.
Using age as the metric of time has advantages, in that growth curves can be
estimated for age ranges that are greater than the data collection period. Known as
an accelerated longitudinal design, or cohort sequential design (Hox, 2010), this
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approach uses a mixture of cross-sectional and longitudinal data and requires the
assumption that all cohorts are comparable, in other words, that there are no cohort
effects. Using time in the study period as the metric draws only on the longitudinal
data, and therefore makes no assumptions about the processes causing change over
time. With this is mind, models with different metrics of time can be used to test the
specific hypotheses regarding the nature of individual level change.
These approaches will be compared, along with a model which extends equation 3 to
include year of birth, as in equation 4. The addition of year of birth, equivalent to age
at the start of the period, is only possible when time in the study period is the metric
and not age, as age and year of birth are confounded in an accelerated design. Also
year of birth is a level 2, individual level, variable, in that it varies between individuals
and not occasions. In the course of the analysis these models are then extended to
include household income and interactions between the explanatory variables.
yij = 0ijcons + 1jtimeij + 2year of birthj

0ij = 0 + u0j + eij
1j = 1 + u1j
u0j
u1j

~ N(0,u): u =

2u0
u012u1

[eij] ~ N(0,e): e = [2e]

(4)

The models are estimated using MLWiN software (Rasbash et al, 2005), and Monte
Carlo Markov Chain (MCMC) methods within a Bayesian framework beginning with
diffuse priors (Browne, 2012; Rasbash et al, 2012). The models presented below
employ up to 500,000 iterations. Model fit was evaluated using the deviance
information criteria (DIC) (Spiegelhalter et al, 2002).
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Results
The outcomes at each survey wave are shown in table 1, most individuals agree that
they belong to their neighbourhood and talk regularly to their neighbours. The overall
percentage agreeing remains fairly consistent across the three survey waves for both
outcomes.
Table 1: Description of outcomes at each survey wave.
Belong to neighbourhood
1998
2003
Strongly agree
15.8%
16.3%
Agree
53.5%
54.7%
Neither
19.3%
19.9%
Disagree
9.1%
7.2%
Strongly disagree
2.3%
1.8%
Valid n
8,841
7,178
Missing
23
24
Talk regularly to neighbours
1998
2003
Strongly agree
15.9%
12.9%
Agree
56.9%
56.1%
Neither
11.8%
13.7%
Disagree
11.9%
14.0%
Strongly disagree
3.5%
3.3%
Valid n
8,843
7,185
Missing
21
17

2008
16.1%
56.2%
19.3%
6.7%
1.8%
6,585
16
2008
13.6%
56.8%
13.3%
12.8%
3.5%
6,584
17

The association between individual age and cohort groups and the percentage that
strongly agree or agree that they belong to their neighbourhood is shown in table 2.
Older age groups and birth cohorts at each time point are much more likely to agree
that they belong to their neighbourhood. There appears to be a linear relationship
with age, with increased levels of belonging for subsequent age groups. These age
differences do not vary much over time, individuals of any given age have similar
levels of belonging at 1998, 2003 and 2008.
However, these are different individuals, for example those aged 26 in 1998 are not
the same individuals aged 26 in 2008. Cohorts represent the same individual, for
example those aged 26 in 1998 will be aged 36 in 2008, and all birth cohorts
experience an increase in levels of belonging over the eleven year time period, apart
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from those born prior to 1930 who already have high levels of belonging in 1998.
Taken together, the age and cohort descriptive analysis suggests that levels of
belonging increase as individuals get older, and that age, rather than cohort effects
are in operation.
Table 2: Percentage who belonging to their neighbourhood by age group and birth
cohort, at each survey wave.
Age group
1998
2003
2008
16-29
52.7%
53.0%
53.1%
30-39
60.8%
63.3%
64.1%
40-49
69.4%
68.7%
69.3%
50-59
75.6%
75.3%
73.8%
60-69
81.7%
81.7%
82.4%
70 plus
84.0%
84.8%
86.7%
Spearman's rho
0.271
0.259
0.244
684.3
574.54
534.8
Chi Squared 2(20)
Cohort
1998
2003
2008
1975-82
51.7%
51.6%
57.1%
1965-74
53.0%
61.2%
65.9%
1955-64
63.9%
69.8%
70.3%
1945-54
72.7%
73.9%
79.0%
1930-44
79.5%
82.7%
85.6%
Prior to 1930
84.0%
84.2%
84.9%
Spearman's rho
0.265
0.253
0.238
Chi Squared 2(20)
667.55
517.96
418.29
2 and  calculated with outcomes as 5 point scale, all significant at p <0.001
The outcomes are grouped into those that belong (strongly agree or agree), and
those that do not (all other responses), for illustrative purposes.

The association between individual age and cohort groups and the percentage that
strongly agree or agree that they talk regularly to their neighbours is shown in table 3.
Again, older age groups and birth cohorts are much more likely to agree that they talk
regularly to neighbours, however there appears to be a different relationship with age
and cohort for this outcome, compared to the outcome of belonging to
neighbourhoods. There is still a positive relationship with age and cohort groups, but
while older age groups are more likely to talk to neighbours, this decreases in each
age group over the time period.
So, for example, individuals aged 26 in 2008 have lower levels of talking to
neighbours compared to different individuals who were aged 26 in 1998. Also each
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cohort does not seem to change their level of talking to neighbours over the time
period. So for cohorts, for the same individual, for example those aged 26 in 1998
and 36 in 2008, the likelihood of talking to neighbours does not increase over the
time period. This suggests that there may be cohort effects in operation, that the
observed differences in talking to neighbours for different age groups may be partly
due to generational change. In addition the oldest birth cohort, those born prior to
1930, decrease their likelihood of talking to neighbours quite sharply over the period,
suggesting that very old age may be associated with increased social isolation.

Table 3: Percentage who talk regularly to their neighbours by age group and birth
cohort, at each survey wave.
Age group
1998
2003
2008
16-29
58.3%
52.0%
51.4%
30-39
68.4%
65.9%
62.5%
40-49
72.2%
67.3%
68.6%
50-59
74.2%
69.6%
71.8%
60-69
85.3%
83.4%
80.1%
70 plus
83.3%
80.5%
81.4%
Spearman's rho 
0.200
0.206
0.199
2
Chi Squared  (20)
420.85
429.06
455.82
Cohort
1998
2003
2008
1975-82
58.7%
55.3%
58.0%
1965-74
66.9%
65.6%
68.3%
1955-64
68.8%
67.8%
70.8%
1945-54
74.7%
73.2%
74.3%
1930-44
83.3%
82.7%
83.2%
Prior to 1930
83.5%
79.3%
75.6%
Spearman's rho 
0.198
0.189
0.152
2
Chi Squared  (20)
403.01
373.33
241.94
2
 and  calculated with outcomes as 5 point scale, all significant at p <0.001
The outcomes are grouped into those that talk to neighbours (strongly agree or
agree), and those that do not (all other responses), for illustrative purposes.

This descriptive analysis, of repeated cross-sectional data, is a useful starting point in
understanding age and cohort differences in the outcomes under study. However it
only provides observed averages for groups at each period. The next step in the
analysis is to develop the longitudinal models, as specified in the equations set out
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above. Results, for both outcomes, from the single level and two level empty model,
as specified by equation 1 and 2, are shown in table 4.

Table 4: Results from model 1 (empty single level model), and model 2 (empty two
level model), for both outcomes.
Belong to
neighbourhood
Constant (0)
2u
2e 
DIC
Talk regularly to
neighbours
Constant (0)
2u
2e 

Model 1
Est.
3.725

S.E.
0.006

Model 2
Est.
3.700

S.E.
0.008

0.362*

0.009

0.799*
0.008
54809.78

0.452*
0.006
48830.52

Model 1

Model 2

Est.
3.654

S.E.
0.007

0.960*
0.009
DIC
58686.50
* Significantly different from 0, at p < 0.05.

Est.
3.636

S.E.
0.009

0.422*

0.011

0.552*
0.008
52947.10

For both models the constant term represents the average. In the single level model,
2e represents the overall variation in the outcomes. When a two level model is
considered, with measurement occasions clustered within individuals, the overall
variation has now been partitioned into within person variance 2e, and between
person variance 2u. The large decrease in the DIC suggests that the two level
models are a much better fit than the single level models.
As noted in the descriptive analysis, the proportion of individuals who agree that they
belong to their neighbourhood, and talk regularly to neighbours, is similar at each
period. However, this cross-sectional analysis confounds within person and between
person variance. Similarly the single level models in table 4 cannot separate within
and between person variance, both are represented in a single error term. However,
in the two level models, that can separate within and between person variance, the
variation within individuals over time is estimated as over 50 per cent of the total. So
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while population level net change is small, for individuals there is a greater amount of
within person change over the period, justifying the use of longitudinal models.
The first hypothesis, that this paper seeks to test, is that the positive relationship
between individual age and both belonging to the neighbourhood, and talking to
neighbours, is partly a result of cohort differences. In other words, that there are
generational changes, independent of individual age related developmental effects.
To test this hypothesis three models are developed using equations 3 to 5, results
from these models, for both outcomes, are shown in table 5.
Table 5: Results from model 3 (with age as the metric), model 4 (with time in the
study period as the metric), and model 5 (with time in the study period as the metric
and year of birth), for both outcomes.
Model 3
Model 4
Model 5
Belong to
neighbourhood
Est.
S.E.
Est.
S.E.
Est.
S.E.
Constant (0)
Ageij

3.709

0.008

0.0122*

0.0004

Timeij

3.714

0.007

3.719

0.007

0.0122*

0.0013

0.0149*

0.0013

YOBj
2u0
2u1
u01 
2e
DIC
Talk regularly to
neighbours
Constant (0)
Ageij
Timeij

0.285*
0.010
0.0001*
0.0000
-0.0011*
0.0002
0.445*
0.006
48300.12
Model 3
Est.
S.E.
3.648

0.001

0.0095*

0.0005

0.363*
0.009
0.0023*
0.0003
-0.0072*
0.0009
0.394*
0.008
47609.39
Model 4
Est.
S.E.

-0.0119*
0.0004
0.317*
0.008
0.0023*
0.0003
-0.0063*
0.0008
0.394*
0.008
47342.48
Model 5
Est.
S.E.

3.633

0.009

3.636

0.008

-0.0018

0.0014

0.0005

0.0014

YOBj

-0.0102*
0.0005
0.328*
0.012
0.429*
0.011
0.395*
0.011
0.0002*
0.0000
0.0016*
0.0003
0.0015*
0.0004
u01
-0.0029*
0.0003
-0.0017
0.0011
-0.0009
0.0010
2
 e
0.545*
0.007
0.515*
0.010
0.514*
0.011
DIC
52610.15
52452.78
52298.59
Age mean centred at 48 years, study period time mean centred at 5 yrs, and year of
birth mean centred at 1955; all in units of one year.
* Significantly different from 0, at p < 0.05.
2u0
2u1
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For the outcome of belonging to the neighbourhood it can be seen that the coefficient
for age, in model 3, is the same as the coefficient for time, in model 4 (both age and
time in the study period are in units of one year). Because of the identification
problem, discussed above, this coefficient represents age and cohort confounded
effects in model 3 and age and time confounded effects in model 4. As the effect of
age is the same as the effect of time it can be concluded that there are no evident
cohort effects. For the outcome of talking to neighbours the results are different.
While the coefficient for age, in model 3, with age as the metric of time, is positive
and significant, in model 4, when time in the study period is the metric, the coefficient
is negative, though is substantively very small, and not significant. This suggests that
the effects attributed to age in model 3 are actually cohort effects, and that there are
cohort, rather than age differences in this outcome.
As noted above, year of birth cannot be added to model 3, where age is the metric of
time, as age and year of birth would be confounded. But it can be added to model 4,
with time in the study as the metric, as in equation 4 and model 5. So in model 5 year
of birth represents cohort, but also the age of an individual at the start of the period. It
should be noted that this variable is a level 2 variable, in that it varies between
individuals, but not within individuals.
In Model 5, with time in the study period as the metric and year of birth, the main
effects of time, and the estimated variances, are similar to model 4, the same model
without year of birth. In model 5 the coefficient for year of birth, is similar for both
outcomes, younger cohorts are less likely to belong to their neighbourhood or talk to
neighbours. Year of birth represents the age of an individual at the start of the period,
and time represents the effects of aging 11 years over the period. So even though
the coefficient for year of birth is similar for both outcomes, it is the coefficient of time
that represents developmental change. This allows for a comparison of trajectories
estimated from model 3, with age as the metric, and model 5, with time in the study
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period as the metric and year of birth, and enables an evaluation of the extent of
cohort effects. This is illustrated in figure 1 and 2 which compare predictions across
age and cohort groups for both outcomes from model 3 and model 5 respectively.

Figure 1: Predicted results from model 3 (with age as the metric of time), for both
outcomes.
4.5
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Belong to the neighbourhood
Talk regularly to neighbours

4.0

3.5

3.0

2.5
16

26

36

46

56
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66

76
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Figure 2: Predicted results from model 5 (with study period as the metric of time, and
year of birth), for both outcomes.
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Figure 1 shows predictions from model 3, which has age as the metric, and figure 2
shows predictions from model 5, which has time in the study period as the metric,
along with individual level year of birth. For the outcome of belonging to the
neighbourhood, figure 1 and 2 illustrate that the developmental changes for different
cohorts over the 11 year period from model 5 are similar to the estimated trajectory
from the accelerated design from model 3, which confounds age and cohort. This
provides more support for the conclusion that the outcome of belonging is associated
with age, rather than cohort effects. For the outcome of talking to neighbours,
predictions from model 3, which confounds age and cohort, show a trajectory similar
to the outcome of belonging. However the predictions from model 5 suggest that the
difference by age is actually a result of cohort differences. As figure 2 demonstrates,
each successive cohort do not increase their likelihood of talking to neighbours over
the time period but there are differences between cohorts. For example those aged
26 have a lower likelihood of talking to neighbours in 2008, compared to those aged
26 in 1998. These predicted values suggest that, unlike the outcome of belonging to
the neighbourhood, there is evidence of generational change in the likelihood of
individuals talking to their neighbours.
Table 5 also reports the estimated variances at each level and the covariance
between random slopes and random intercepts at level 2. As noted, these models
allow for the individual trajectories to vary in their rates of change by introducing a
random coefficient for the trajectory over time at level 2, 2u1, in addition to the
coefficient for the random intercept at level 2, 2u0. For both outcomes, there is more
variation in the random slopes, 2u1, for models that have time in the study period as
the metric, as in model 4 and 5, compared to model 3 with age as the metric. It
should also be noted that model 5, with time as the metric and year of birth is the
best model fit for both outcomes.
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The covariance between random intercept and slope, u01, is also estimated and is
negative for both outcomes which suggests that the random slopes are 'fanning in',
that those with higher starting predicted values have flatter trajectories of change
over time, while those with lower starting predicted values have steeper trajectories.
It is noticeable that the covariance is greater for the outcome of belonging in models
4 and 5, with time in the study period as the metric, compared to model 3, with age
as the metric. The opposite is the case for the outcome of talking to neighbours. This
means that in model 5 there is more variation in individual rates of change for the
outcome of belonging, along with the significant effect of time, compared with the
outcome of talking to neighbours where there is no overall effect of time and less
variation in individual trajectories of change.
Next the second hypothesis is tested; that lower income individuals have higher
levels of belonging to the neighbourhood and likelihood of talking to neighbours. Also
that, over time, any reduction in these outcomes as a result of generational change is
more pronounced for affluent groups. Therefore, in the final models presented, model
6, net equivalised household income is added, and results from this model are shown
in table 6. The coefficient for household income represents the change in the
outcome associated with a £100 increase in monthly net household equivalised
income above the mean. The size of the effect is similar for both outcomes, and the
addition of this variable improves the model fit for both outcomes, but the direction of
the effect is different. Those in households with higher incomes are more likely to
belong to their neighbourhood and are less likely to talk to their neighbours.
A number of interactions were tested in the construction of this final model. There
was no significant interaction between time and household income for either
outcome, therefore the effects of household income are the same at each time
period. Adding the interaction between year of birth and household income, which
considers whether the household income effects are different for different cohorts,
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did improve the model fit for the outcome of talking to neighbours but not belonging
to the neighbourhood. So for the outcome of belonging to the neighbourhood
increased household income has a positive effect, and this effect size is the same in
all cohorts. But for the outcome of talking to neighbours increased household income
has a negative effect, and this negative effect is stronger for younger cohorts and
less strong for older cohorts.
Table 6: Results from model 6 (final models with time as metric, year of birth,
household income and significant interactions), for both outcomes.
Belong to
neighbourhood
Talk to neighbours
Model 6
Est.
S.E.
Est.
S.E.
Constant (0)

3.716

0.008

3.639

0.009

Time ij

0.0134*

0.0013

0.0023

0.0014

YOB j

-0.0120*

0.0004

-0.0098*

0.0005

Household Income ij

0.0026*

0.0006

-0.0028*

0.0006

Time*YOB ij

0.0003*

0.0001
-0.00011*

0.00004

YOB*Household Income ij
2u0
2u1
u01

0.316*

0.008

0.392*

0.011

0.0023*
-0.0063*

0.0003
0.0008

0.0015*
-0.0011

0.0003
0.0011

2e

0.394*
0.008
0.515*
0.010
DIC
47324.58
52249.76
Age mean centred at 48 years, study period time mean centred at 5 yrs, and year of
birth mean centred at 1955; all in units of one year. Household income mean centred
at £1,400 net per month (equivalised), in units of £100.
* Significantly different from 0, at p < 0.05.

Also an interaction between time and year of birth was introduced. This examines
whether the developmental effects associated with 11 years of aging in the study
period is different for individuals depending on their year of birth, their age at the start
of the period. This interaction did not improve the model fit for the outcome of talking
to neighbours but did so for the outcome of belonging to the neighbourhood, though
the effect size is relatively small. The interaction suggests that, for the outcome of
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belonging to the neighbourhood, the effects of 11 years of time have a greater
positive effect for younger cohorts, compared to older cohorts.
Predicted values from model 6 are shown in figure 3, which illustrates the difference
in the outcomes by cohort and household income. Figure 3 demonstrates that, for the
outcome of talking to neighbours, the differences by household income are greater
for younger cohorts, or, in other words, cohort differences are greater for individuals
in households with higher levels of income, and that cohort changes have had less
impact on individuals in lower income households. Therefore there is some evidence
to support hypothesis 2 for the outcome of talking to neighbours. However there is no
evidence to support hypothesis 2 for the outcome of belonging to the neighbourhood.

Figure 3: Predicted outcome from model 6 (final models with time as metric, year of
birth, household income and significant interactions), for both outcomes, for different
cohorts and household incomes.

Belonging to the neighbourhood

Talk to neighbours

4.5

Score

Score

4.5

4.0

4.0

3.5

3.5

3.0

3.0

2.5

2.5
T1 (1998)

T2 (2003)

T3 (2008)
Time

T1 (1998)

T2 (2003)

T3 (2008)

Time
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Conclusions
Despite the predominance of theories, reviewed in the introduction of this paper,
suggesting there has been a fundamental shift in the relationship between
individuals, neighbourhoods and neighbours, there is a lack of empirical evidence
about generational change. Existing empirical studies overwhelmingly find that older
individuals have higher levels of belonging to neighbourhoods and are more likely to
interact with others in their neighbourhood.

However,

these studies are

predominantly cross-sectional, and therefore cannot separate age and cohort effects.
The aim of this paper was to test whether younger birth cohorts had lower levels of
belonging to neighbourhoods, and less likelihood of talking to neighbours, as a result
of generational change. Also, to determine whether any observed generational
change is greater for high income groups. By employing multilevel growth trajectory
models it is possible to separate, and compare, differences between birth cohorts
and the changes that occur within individuals over time.
The findings suggest that empirical studies investigating measures relating to
neighbourhood or community should be careful about inferences made regarding
associations with age. Unless longitudinal methods are employed there is no way to
distinguish age and cohort effects.
The analysis presented in this paper identified cohort differences, independent of age
effects, for the outcome of talking to neighbours, but not for the outcome of belonging
to the neighbourhood. Older individuals were found to talk more to neighbours, but
the likelihood of talking to neighbours did not increase within individuals over time.
This suggests older individuals talk more to neighbours than younger individuals
because of generational change, not because individuals increase their likelihood of
talking to neighbours as they get older. Also the observed generational change in the
likelihood of talking to neighbours was found to be greater for more affluent groups.
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Younger individuals from affluent groups had the lowest likelihood of talking to
neighbours.
In contrast, while older individuals were found to belong more to their neighbourhood,
all individuals increased levels of belonging to neighbourhoods over time, as they
became older. Differences by age can be explained by this increased belonging to
neighbourhoods that occur within individuals. Therefore there is no evidence for
generational change for individual belonging to neighbourhoods.
Belonging is an emotive measure, while talking to neighbours is more of a
behavioural measure. Perhaps this suggests that any structural changes associated
with globalisation and individualisation impact more on behaviour, and less on
attitudes or emotions. This may be a fruitful area of further research, considering
patterns of change for a range of outcomes.
While identifying change between birth cohorts does not explain why these changes
occur (Fischer 2005), this paper demonstrates that longitudinal analysis, considering
generational change, is able to engage with sociological theories about structural
processes. Future empirical work could contribute to an understanding of the
relationship between individualisation, and community.

23

References
Baudrillard J (1994 [1981]) Simulacra and Simulation (trans SF Fraser, A Arbor).
Michigan: University of Michigan Press.
Bauman Z (1998a) On glocalisation: or globalisation for some, localisation for others.
Thesis Eleven 54: 37-49.
Bauman Z (1998b) Globalisation: The Human Consequences. Cambridge: Polity Press.
Bauman Z (2000) Liquid Modernity. Cambridge: Polity Press.
Bauman Z (2001) The Individualized Society. Cambridge: Polity Press.
Beck U and Beck-Gernsheim E (2002) Individualization: Institutionalized Individualization
and it’s Social and Political Consequences. London: Sage Publications.
Brown B, Perkins DD, and Brown G (2003) Place attachment in a revitalizing
neighbourhood: Individual and block levels of analysis. Journal of Environmental
Psychology 23(3): 259-271.
Browne WJ (2012) MCMC Estimation in MLwiN, v2.26. Bristol: Centre for Multilevel
Modelling, University of Bristol.
Buttel FH, Martinson OB and Wilkening EA (1979) Size of Place and Community
Attachment: A Reconsideration. Social Indicators Research 6 475-485.
Castells M (1977) The Urban Question: A Marxist Approach. London: Edward Arnold.
Coleman JS (1993) The rational reconstruction of society. American Sociological Review
58(6):1-15.
Delanty G (2007) Community. New York: Routledge.
Diggle PJ, Heagerty P, Liang KY and Zeger SL (2002) Analysis of Longitudinal Data (2nd
Edition). Oxford: Oxford University Press.
Entriken JN (1991) The Betweeness of Place: Towards a Geography of Modernity.
London: Macmillan Education Ltd.
Finney N and Jivraj S (2013) Ethnic group population change and neighbourhood
belonging. Urban Studies 50(16) 3323-3341.
Firebaugh G (1997) Analysing Repeated Surveys. Sage University Paper series on
Quantitative Applications in the Social Sciences, No 115. Beverley Hills: Sage.
Fischer CS (1973) 'On Urban Alienation and Anomie: Powerless and Social Isolation.'
American Sociological Review 38 311-326.
Fischer CS (2005) Bowling alone: what‟s the score? Social Networks 27(2): 155–167.

24

Forrest R and Kearns A (2001) Social cohesion, social capital and the neighbourhood.
Urban Studies 38(12): 2125-2143.
Gans H (1968) 'Urbanism and Suburbanism as Ways of Life: A Re-evaluation of
Definitions' in R. E. Pahl (ed.) Readings in Urban Sociology. Oxford: Pergamon.
Gerson K, Steuve CA and Fischer CS (1977) Attachment to place. In Fischer EF (ed)
Networks and Places: Social Relations in Urban Settings. New York: Free Press, 139161.
Giddens A (1991) The Consequences of Modernity. Cambridge: Polity Press.
Gieryn TF (2000) A space for place in sociology. Annual Review of Sociology 26(1): 463–
496.
Glenn ND (1976) Cohort Analysts' Futile Quest: Statistical Attempts to Separate Age,
Period and Cohort Effects. American Sociological Review 41 (5) 900-904 .
Goldstein H (1968) Longitudinal studies and the measurement of change.
Journal of the Royal Statistical Society. Series D (The Statistician) 18(2): 93-117.
Goldstein, H. (1979) 'Age, Period And Cohort Effects, A Confounded Confusion.' Journal
of Applied Statistics 6 (1) 19-24.
Goldstein H (2011) Multilevel Statistical Models 4th edition. Chichester: John Wiley and
Sons.
Guest AM and Wierzbicki SK (1999) Social ties at the neighborhood level two decades of
GSS evidence. Urban Affairs Review 35(1): 92-111.
Hagenaars AJM, De Vos K and Zaidi M A (1994) Poverty Statistics in the Late 1980s:
Research Based on Micro-data, Study carried out for Eurostat, Office for Official
Publications of the European Community, Luxembourg.
Harding DJ (2009). Recent Advances in Age-Period-Cohort Analysis. A Commentary on
Dregan and Armstrong, and on Reither, Hauser and Yang. Social Science & Medicine
69 (10), 1449-1451.
Harvey D (1982) The Limits to Capital. Oxford: Basil Blackwell.
Harvey D (1990) The Condition of Postmodernity: An Enquiry into the Origins of Cultural
Change. Cambridge, MA: Blackwell.
Hernandez B, Hidalgo MC and Ruiz C (2014) Theoretical and methodological aspects of
research on place attachment. In Manzo LC, Devine-Wright, P (eds) Place Attachment;
Advances in Theory, Methods and Applications. Abingdon, Oxon : Routledge, 125-138.
Hidalgo MC and Hernandez B (2001) Place attachment, conceptual and empirical
questions. Journal of Environmental Psychology 21(3): 273-281.

25

Hoffman L (2012) Considering alternative metrics of time: Does anybody really know
what “time” is ? In Harring J, Hancock G (eds) Advances in Longitudinal Methods in the
Social and Behavioral Sciences. Charlotte, NC: Information Age Publishing, 255-287.
Hox JJ (2010) Multilevel Analysis: Techniques and Applications 2nd edition. Hove, East
Sussex: Routledge.
Kasarda J and Janowitz M (1974) Community Attachment in Mass Society. American
Sociological Review 39 328–339.
Kosloski K (1986) Isolating Age, Period, and Cohort Effects in Developmental Research.
A Critical Review. Research on Aging 8 (4) 460-479.
Laird NM and Ware JH (1982) Random Effects Models for Longitudinal Data. Biometrics
38 963-974.
Laurence J and Heath A (2008) Predictors of Community Cohesion: A Multilevel
Modelling of the 2005 Citizenship Survey. London: Communities and Local Government.
Lefebvre H (1991 [1974]) The Production of Space (trans. N Donaldson-Smith). Oxford:
Basil Blackwell.
Lewicka M (2011) Place attachment: How far have we come in the last 40 years? Journal
of Environmental Psychology 31(3): 207-230.
Mason KO, Mason WM, Winsborough HH and Poole WK (1973) Some methodological
issues in the cohort analysis of archival data. American Sociological Review 38(2): 242251.
Massey D (1991) A global sense of place. Marxism Today 35(6): 24-29.
McLean SL, Schultz DA and Steger MB (2002) Analysis of social capital. In McLean SL,
Schultz DA, Steger MB (eds.) Social Capital: Critical Perspectives on Community and
Bowling Alone. New York: New York University Press, 21-49.
Nagel T (1986) The View From Nowhere. Oxford: Oxford University Press.
Palmore, E (1978) When can age, period, and cohort be separated? Social Forces 57(1):
282-295.
Plewis I (1994) Longitudinal multilevel models. In Davis A, Davies RB (eds.) Analyzing
Social and Political Change: A Casebook of Methods. London: Sage, 118-135.
Putnum RD (1995) Bowling Alone: The Strange Disappearance of Civic America. Journal
of Democracy 6 65-78.
Putnum RD (2000) Bowling Alone: The Collapse and Revival of American Community.
New York: Simon & Schuster.

26

Rasbash J, Charlton C, Browne WJ, Healy M and Cameron B (2005) MLwiN Version
2.02. Bristol: Centre for Multilevel Modelling, University of Bristol.
Rasbash J, Steele F, Browne WJ and Goldstein H (2012) A User’s Guide to MLwiN,
v2.26. Bristol: Centre for Multilevel Modelling, University of Bristol.
Raudenbush SW and Chan WS (1993) Application of a Hierarchical Linear Model to the
Study of Adolescent Deviance in an Overlapping Cohort Design. Journal of Consulting
and Clinical Psychology 61 (6) 941-951.
Relph EC (1976) Place and Placelessness. London: Pion Limited.
Robinson RV and Jackson EF (2001) Is Trust in Others Declining in America? An Age–
Period–Cohort Analysis. Social Science Research 30 117–145.
Rogosa DR and Willett JB (1985) Understanding Correlates of Change by Modelling
Individual Differences in Growth. Psychometrika 50 203-228.
Ryder NB (1965) The Cohort as a Concept in the Study of Social Change. American
Sociological Review 30 843–861.
Sampson RJ (1988) Local friendship ties and community attachment in mass society: a
multilevel systematic model. American Sociological Review 53(5): 766-779.
Schaie KW (1965) A general model for the study of developmental problems.
Psychological Bulletin 64(2): 92-107.
Sennett R (2012) Together: The Rituals, Pleasures and Politics of Cooperation. New
Haven: Yale University Press.
Singer JD and Willett JB (2003) Applied Longitudinal Data Analysis: Modelling Change
and Event Occurrence. Oxford: Oxford University Press.
Snijders TAB and Boskers RJ (2012) Multilevel Analysis: An Introduction to Basic and
Advanced Multilevel Modelling 2nd edition. London: Sage.
Spiegelhalter DJ, Best NG, Carlin BP and van der Linde A (2002) Bayesian measures of
model complexity and fit. Journal of the Royal Statistical Society Series B 64(4): 583639.
Stack C (1974) All Our Kin. New York: Harper and Row.
Steele F (2008) Multilevel Models For Longitudinal Data. Journal of Royal Statistical
Society A 171 (1) 5-19.
Sternio JLF, Weisberg HI and Bryk AS (1983) Empirical Bayes Estimation of Individual
Growth Curves Parameters and Their Relationship to Covariates. Biometrics 39 71-86.
Szerszynski B and Urry J (2006) Visuality, mobility and the cosmopolitan: inhabiting the
world from afar. British Journal of Sociology 57(1): 113-131.

27

Taylor MF (ed), Brice J, Buck N, Prentice-Lane E (2010) British Household Panel Survey
User Manual Volume A: Introduction, Technical Report and Appendices. Colchester:
University of Essex.
Taylor PJ (1982) A materialist framework for political geography. Transactions of the
Institute of British Geographers New Series 7(1): 15-34.
Trentelman CK (2009) Place attachment and community attachment: a primer grounded
in the lived experience of a community sociologist. Society & Natural Resources 22(3):
191-210.
Turner BS (2007) The Enclave Society: Towards a Sociology of Immobility. European
Journal of Social Theory 10 (2) 287-304.
Urry J (2007) Mobilities. Cambridge: Polity Press.
Walker A and Walker C (1997) Britain Divided? The Growth of Social Exclusion in the
1980s and 1990s. London: Child Poverty Action Group.
Wasserman IM (1982) Size of Place in Relation to Community Attachment and
Satisfaction with Community Services. Social Indicators Research 11 (4) 421-43.
Wilson WJ (1987) The Truly Disadvantaged. Chicago: University of Chicago Press.
Winship C and Harding DJ (2008) A General Strategy for the Identification of Age,
Period, Cohort Models: A Mechanism Based Approach. Sociological Methods and
Research 36 362 - 401.
Wirth L (1938) Urbanism as a Way of Life. American Journal of Sociology 44 1-24.
Yang Y and Land KC (2006) A Mixed Methods Approach to Age-Period-Cohort Analysis
of Repeated Cross-sectional Surveys: Trends in Verbal Test Scores. Sociological
Methodology 36 75-97.

Funding: This work was supported by the Economic and Social Research Council
[ES/J500094/1].

28

