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Purpose: Understanding the relationship between neighbourhood design and health is important for designing
communities that facilitate ageing in place. This study examined trends in body mass index (BMI) across levels of
neighbourhood built environment exposure, as well as associations between changes in the built environment
and changes in BMI among ageing adults.

Methods: The sample included 11,035 participants aged 40-65 years at baseline from the HABITAT study,
residing in Brisbane, Australia. Data were collected over five waves. Self-reported height and weight were used to
calculate BMI. Built environment measures (dwelling density, street connectivity, land use mix) were derived
spatially. Models were adjusted for education, occupation, household income, residential self-selection, and
neighbourhood disadvantage. Analyses used mixed-effects hybrid models that decomposed time-varying
neighbourhood exposures into within- and between-individual components.

Results: Most participants experienced an increase in dwelling density and street connectivity. Greater dwelling
density was associated with lower BMI. Participants with greater street connectivity had greater BMI increases
over time. No association between changes in neighbourhood built environment characteristics and BMI was
found.

Conclusion: This study showed limited evidence for changing BMI by the neighbourhood built environment
among residentially stable adults. However, supportive neighbourhood design remains important for supporting
other health behaviours and outcomes.

Introduction

The prevalence of obesity worldwide more than doubled in the last
three decades [1]. In 2022, approximately 43% of adults were classified
as overweight (body mass index [BMI] > 25 kg/mz), and 16% as obese
(BMI > 30 kg/mz) [1]. The neighbourhood built environment has been
identified as a possible long-term point of intervention to reduce obesity
[2]. This is in light of emerging evidence showing that neighbourhood
built environment features are related to several behaviours such as
active travel [3], recreational walking [4], and overall physical activity
[4,5], with evidence linking physical activity and BMI [6]. Further, the
population globally is ageing [7]. Part of the reason why the

neighbourhood built environment is seen as a sustainable, long term
intervention is because of policies aimed at facilitating ageing in place
[7]. Identifying environments where people are likely to age well and
undertake positive lifestyle behaviours is therefore of increasing
importance.

A number of cross-sectional studies have demonstrated that people
living in neighbourhoods with built environments that are supportive of
physical activity (i.e. greater dwelling density, street connectivity and
land use mix) are less likely to be overweight or obese [8,9]. However,
cross-sectional studies only observe associations at a single point in time
and are unable to assess changes in BMI over time, and whether these are
associated with changes in the neighbourhood built environment.
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Although there are longitudinal studies examining the built environ-
ment and body weight, the findings are somewhat mixed [10-16]. For
example, a systematic review of longitudinal studies found strong evi-
dence of an association between walkability and obesity, but only weak
evidence of an association between recreational facilities and obesity
[11]. Creatore et al. [10] also found that greater neighbourhood walk-
ability was associated with lower rates of overweight and obesity,
however there was no variation in leisure-time physical activity by
neighbourhood walkability. Similarly, according to research conducted
by Sun et al. [13] neighbourhoods with higher walkability and better
public transit access encouraged more active transportation (walking,
biking), which was significantly associated with lower BMI. These
findings highlight that infrastructure supporting active commuting may
contribute to healthier weight outcomes. While Hirsch et al. [14] found
that increases in the intensity of development (higher density of walking
destinations and population density, and lower percent residential) were
associated with less pronounced changes over time in BMI and waist
circumference, changes in connected retail centres (higher percent
retail, higher street connectivity, and public transport) were not asso-
ciated with changes in BMI or waist circumference.

Studies examining relocation effects have also had mixed findings.
Wasfi et al. [12] determined that greater neighbourhood walkability,
measured using Walk Score, was associated with lower BMI in men.
Furthermore, male participants who relocated to a more walkable
neighbourhood during the study period experienced a decrease in BMI
and conversely those who moved from a high to low walkable neigh-
bourhood saw an increase in BMI. No association was identified for fe-
males. In contrast, in a US study, relocating to a more walkable
neighbourhood was not linked with a change in BMI [16]. In line with
this, Rachele et al. [15] reported no association between walkability and
BMI among participants who relocated.

Despite the numerous studies examining the relationship between
the neighbourhood built environment and BMI, the results are incon-
clusive, and gaps remain. Firstly, the majority of existing studies are
cross-sectional [17]. There is also a risk that some studies may have been
biased from confounding. In particular, residential self-selection has not
been adequately accounted for in a majority of previous studies [11].
Active individuals may choose to live in a neighbourhood that facilitates
physical activity or active travel, making it difficult to determine
whether the built environment directly influences activity levels or if it
is due to the individuals’ pre-existing behaviour or preferences [18,19].
This poses a challenge for causal analyses of the relationship between
the built environment and BMI. For example, Plantinga and Bernell [20]
found that the association between density and obesity may be due to
self-selection, rather than to impacts of the urban environment on
physical activity and weight. Furthermore, evidence examining how
changes in the neighbourhood built environment, specifically dwelling
density, street connectivity and land use mix, influence BMI is limited
[2]. Examining changes in the built environment and their impact on
BMI is useful for identifying which changes effectively promote
healthier weight status.

Given the importance of identifying supportive neighbourhood en-
vironments for good health among an ageing population, and rates of
obesity globally, there is a need for studies that can examine not just the
relationship between the neighbourhood built environment and BMI,
but also trends over time as people age, and the relationship between a
changing neighbourhood built environment and BMI among people that
do not move neighbourhoods over time (i.e., the changes to the built
environment occur around an individual who does not move). Hence,
among a cohort of residentially stable mid-older aged adults, this study
aimed to: 1) examine overall associations between neighbourhood built
environment characteristics (i.e., dwelling density, street connectivity
and land use diversity) and BMI, 2) examine BMI trends over time across
various levels of built environment exposure, and 3) examine associa-
tions between changes in neighbourhood built environment character-
istics and changes in BML
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Methods

This study used data from the How Areas in Brisbane Influence
healTh And acTivity (HABITAT) project. HABITAT is a multilevel lon-
gitudinal (2007-2018) study of mid-aged adults (40 — 65 years in 2007)
living in Brisbane, Australia. The primary aim of HABITAT is to examine
patterns of change in physical activity, sedentary behaviour and health
and to assess the relative contributions of environmental, social, psy-
chological and socio-demographic factors to these changes. Details
about HABITAT’s sampling design have been published elsewhere [21].
Briefly, a multi-stage probability sampling design was used to select a
stratified random sample (n = 200) of Census Collector’s Districts (CCD)
(from a total of 1625) from the Australian Bureau of Statistics (ABS), and
from within each CCD, a random sample of people aged 40-65 years
(n =16,127).

The questionnaire was sent during May-July in 2007, 2009, 2011,
2013 and 2016 using the mail survey method developed by Dillman
[22]. After excluding out-of-scope respondents (i.e., deceased, no longer
at the address, unable to participate for health-related reasons), the total
number of usable surveys returned at baseline was 11,035 (68.3%
response). This sample was broadly representative of the Brisbane
Population [23]. Responses for subsequent waves were 7866 (72.3%) for
wave 2, 6900 (66.7%) for wave 3, 6520 (69.3%) for wave 4, and 5180
(46.9%) for wave 5. The HABITAT study was approved by the Human
Research Ethics Committee of the Queensland University of Technology
(Ref. no. 3967 H).

Outcome measure

Body mass index: for each survey, participants were asked “how tall
are you without shoes on?” and were able to respond in either centi-
metres or feet and inches; and “how much do you weigh without your
clothes and shoes on?” and were able to respond in either kilograms or
stones and pounds. BMI was calculated as weight in kilograms, divided
by height in metres squared.

Exposure measures

Neighbourhood built environment characteristics were sourced from
the Brisbane City Council (the local government authority responsible
for the jurisdiction covered by the HABITAT study) and MaplInfo (Pitney
Bowes Software). The Brisbane City Council’s Cadastre and Land Use
Activity Database and StreetPro were obtained under data access
agreements restricting public release (Pitney Bowes Software). Proxy
measures of three neighbourhood walkability characteristics were
calculated: dwelling density, street connectivity and land use mix. Each
measure was sourced in 2007, 2009, 2011, 2013 and 2016. Spatial
measures of the neighbourhood built environment were calculated
within 1 km road network buffers around the residence at each wave
using ArcGIS 10.2 [24]. Dwelling density was measured as the number
of dwellings per hectare of residential land [25]. For analysis, this was
divided by 10 so that the coefficient is interpreted as a 10-dwelling in-
crease in dwelling density. Street connectivity was measured as the
number of three-way or more intersections, where greater street con-
nectivity improves access to destinations, both by increasing the number
of possible routes available within an area, and by reducing the distance
and time required to walk to destinations [26]. For analysis, this was
divided by 5 so that the coefficient is interpreted as a 5 intersection
increase in intersection density. Finally, land use mix was measured as
an entropy score of five land use categories (retail, office/business, lei-
sure/recreation, residential, and health/community services) [27]. A
land use mix of 0 indicates all land being used for a single land use
category, and 1 an even balance of each of the categories. For analysis,
the land use variable was multiplied by 10 so that the coefficient is
interpreted as a 0.1 (or 10%) increase in land use mix.
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Covariates

Neighbourhood self-selection: To assess residential attitudes, par-
ticipants were asked to respond on a five-item Likert scale, ranging from
‘strongly disagree’ to ‘strongly agree’ on a number of statements
regarding “How important were the following reasons for choosing your
current address?”. The items have been shown to have acceptable test-
retest reliability [28]. Principal components analysis (PCA) with vari-
max rotation showed that the items loaded onto three factors, subse-
quently described as ‘destinations’ (three items, a=.81) ‘nature’ (three
items, a=.78) and ‘family’ (two items, a=.62).

Neighbourhood socioeconomic disadvantage: derived using scores
from the ABS’ Index of Relative Socioeconomic Disadvantage [29]
(IRSD). A neighbourhood’s IRSD score reflects each area’s overall level
of disadvantage determined by 17 variables that capture a wide range of
socioeconomic attributes. The derived socioeconomic scores from each
of the HABITAT neighbourhoods were then quantised as percentiles,
relative to all of Brisbane. Neighbourhoods were grouped into quintiles
based on their disadvantage scores with Q1 denoting the 20% least
disadvantaged areas relative to the whole of Brisbane and Q5 the most
disadvantaged 20% for each wave.

Education: participants were asked to provide information about
their highest educational qualification attained in the baseline survey.
Responses were coded as: (1) bachelor degree or higher (including
postgraduate diploma, master’s degree, or doctorate), (2) diploma
(associate or undergraduate), (3) vocational (trade or business certifi-
cate or apprenticeship), or (4) no post-school qualifications.
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Occupation: participants who were employed at the time of
completing each survey were asked to indicate their job title and then to
describe the main tasks or duties they performed. This information was
subsequently recoded into five categories: (1) managers/professionals
(managers and administrators, professionals, and paraprofessionals), (2)
white-collar employees (clerks, salespersons, and personal service
workers), (3) blue-collar employees (tradespersons, plant and machine
operators and drivers, and labourers and related workers), (4) home
duties, (5) retired, and (6) not easily classifiable (not employed, stu-
dents, permanently unable to work, or other).

Household income: participants were asked to estimate the total pre-
tax annual household income using a single question with 13 categorical
responses at each survey. For analysis, these were re-coded into seven
categories: (1) >AU$130,000, (2) AU$129,999 - 72,800, (3) AU$72,799
- 52,000, (4) AU$51,999 - 26,000, (5) <AU$25,999, (6) ‘Don’t know’
and (7) ‘Don’t want to answer this’.

Other potential confounders: participants were asked to report their
sex, and date of birth, which was subsequently converted to years of age.

Statistical analysis

The analytic sample comprised of participants who lived at the same
address until moving or withdrawing from the study. Participants who
returned to the study after a non-response, and remained at the same
address were still included in the analytic sample. A total of n = 10,668
participants (97%) were included in the analytic sample after excluding
those with missing data at baseline for education (n = 44), those who
were not the same participants at follow-up (n = 323) (e.g., the survey

Table 1
Sociodemographic characteristics for the analytic sample: residentially stable participants in the HABITAT study (2007-2016).
2007 2009 2011 2013 2016
n = 9604 n = 6516 n = 5028 n = 4452 n = 3271
Body mass index (SD) 26.8 (5.5) 26.9 (5.4) 27.0 (5.2) 27.2 (5.3) 27.4 (5.8)
% % % % %
Neighbourhood disadvantage
Q1 (least disadvantaged) 30.4 26.9 23.3 23.0 29.6
Q2 19.4 23.1 26.3 26.7 22.5
Q3 18.7 18.6 20.4 21.5 19.7
Q4 18.5 18.6 16.9 14.8 14.8
Q5 (most disadvantaged) 13.0 12.8 13.1 13.9 13.4
Age
40-44 years 20.4 11.7 3.3 0.0 0.0
45-49 years 22.4 21.3 21.2 14.8 2.5
50-54 years 20.6 21.0 20.9 21.9 20.1
55-59 years 189 20.0 21.1 20.7 21.8
60-64 years 17.7 18.7 19.6 19.8 20.8
65-69 years 0.0 7.4 13.9 18.6 19.7
70-74 years 0.0 0.0 4.2 14.9
75 + 0.1
Sex
Male 44.5 42.9 43.3 42.8 42.2
Female 55.5 57.1 56.7 57.2 57.8
Education
Bachelor+ 38.4 37.8 36.4 35.3 32.9
Diploma/Associate Degree 17.7 17.5 16.7 16.9 16.5
Certificate (trade/Business) 11.8 11.5 11.7 11.9 11.8
None beyond school 321 33.2 35.2 35.8 38.8
Occupation
Manager/professional 34.7 32.8 34.1 33.2 31.0
White collar 22.2 19.9 19.3 19.6 15.4
Blue collar 14.2 12.4 11.6 10.6 8.5
Home duties 5.5 5.7 5.3 4.9 4.0
Retired 8.4 12.1 18.2 22.7 33.1
Not easily classifiable 15.0 17.2 11.6 9.1 7.9
Household income
$130000 + 18.0 19.1 21.6 21.2 20.9
$72800-129999 26.8 26.1 25.0 24.1 24.3
$52000-72799 15.2 14.2 12.9 12.7 12.8
$26000-51599 18.6 17.9 18.2 19.3 18.5
Less than $25999 9.3 10.9 9.7 10.6 11.4
Don’t know 2.3 2.1 2.3 2.4 2.4
Don’t want to answer 9.9 9.8 10.3 9.7 9.6
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was completed by another member of the household). Out of a possible
53,340 observations over the five data collections, 2150 (6.2%) obser-
vations were excluded after the participant had moved residences, and
19,284 (36.2%) observations were missing due to sample attrition,
leaving n = 31,906. Further observations were excluded due to missing
data on built environment exposures (n = 5), self-selection (n = 1257)
household income (n = 747) and BMI (n = 1026). This left a total of
n = 28,871 observations in the analytic sample. The final number of
observations for each wave were: wave 1 = 9604, wave 2 = 6516, wave
3 = 5028, wave 4 = 4452, and wave 5 = 3271. Characteristics of the
analytic sample are provided in Table 1. An analysis of factors related to
participant drop-out (as a result of non-response, or moving residences)
revealed that drop-out was associated with demographic variables
(neighbourhood disadvantage) but was not related to prior values of
BMI (the outcome variable). When drop-out is related to covariates only,
and not to prior or missing values of the outcome variable, the drop-out
pattern is called (conditionally on the covariates) missing at random
[30]. Inverse probability weights were used to account for attrition and
intermittent outcome non-response [31]. Weights were estimated using
logistic regression models predicting observation at each wave condi-
tional on baseline characteristics and time-varying covariates measured
at the prior wave, including sociodemographic factors, prior BMI, and
neighbourhood characteristics. The weights were applied at the obser-
vation level in longitudinal models.

The association between BMI and the neighbourhood built envi-
ronment was examined using three-level mixed effects multilevel linear
hybrid effects regression models [32] with a continuous measure for
BMI, and continuous measures for each of dwelling density, street
connectivity and land use mix. Time-varying neighbourhood charac-
teristics were decomposed into within- and between-individual com-
ponents. The within-individual component reflects deviations from an
individual’s average exposure over time, while the between-individual
component reflects differences in average exposure across individuals.
We initially present a model with fixed term for time, and each of the
within- and between-individual effects for each of the built environment
variables, adjusted for age, sex, education, and neighbourhood disad-
vantage, and occupation and household income (Model 1). This model
was then extended by adding a time-neighbourhood built environment
interaction term (Model 2). This interaction term assesses the relative
rate of change in BMI for every one unit increase in each of the built
environment exposures. Associations were interpreted as statistically
significant where confidence intervals excluded 0.00.

Results

Changes to the neighbourhood built environment are presented in
Table 2. Most participants experienced an increase in residential density
and street connectivity, while approximately half of all participants
experienced an increase in land use mix, and the other half a decrease.

Multilevel hybrid regression models showing associations between
the neighbourhood built environment and BMI are presented in Table 3.
Overall, BMI increased at a rate of 0.068 kg/m2 (95%CI 0.040, 0.100)
per year. When comparing between individuals, every 10 additional
dwellings was associated with a 0.187 kg/rn2 (95%CI 0.372, 0.001)
lower BMI. When comparing within-individuals, a 10% greater land use
mix was associated with 0.103 kg/m2 (95%CI 0.202, 0.004) lower BMI.
Greater street connectivity was associated with greater rate of change in
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Table 3
Neighbourhood built environment characteristics and body mass index,
2007-2016: Hybrid effects models.

B (95%CI)
Fixed effects (Model 1)

Time (years)
Dwelling density”
Within-individual
Between-individual
Street connectivity”
Within-individual
Between-individual

0.068 (0.040, 0.100)

0.030 (-0.219, 0.280)
-0.187 (-0.372, —0.001)

0.005 (-0.018, 0.029)
0.014 (-0.014, 0.042)
Land use mix*

Within-individual
Between-individual

Interactions with time (Model 2)
Dwelling density * time
Within-individual
Between-individual

Street connectivity * time
Within-individual
Between-individual

Land use mix * time
Within-individual
Between-individual

-0.103 (-0.202, —0.004)
0.011 (-0.112, 0.133)

-0.012 (-0.158, 0.135)
0.015 (-0.012, 0.041)

0.003 (-0.010, 0.017)
0.004 (0.001, 0.007)

-0.040 (-0.128, 0.048)
0.002 (-0.012, 0.015)

Model 1: neighbourhood built environment adjusted for age, residential self-
selection, neighbourhood disadvantage, education, occupation and income;
Model 2: Model 1 with time and neighbourhood built environment variable
interactions

2 dwelling density/10;

b street connectivity/5;

¢ land use mix * 10

BMI (p=0.004, 95%CI 0.001, 0.007) when comparing between in-
dividuals. There was no association between rate of change in BMI and
dwelling density or land use.

Discussion

This study addressed a number of questions about the nature of the
relationship between the neighbourhood built environment and BMI
among mid-older aged adults that did not move residence over a nine-
year study period. When comparing between individuals, participants
living in neighbourhoods with greater dwelling density had lower BMI
that those living in lower-density neighbourhoods (Model 1, between-
individual associations). When comparing within individuals over
time higher land use mix was associated with lower BMI (Model 1,
within-individual associations). This indicates that, for a given study
participant, exposure to more mixed-use neighbourhood environments
was associated with lower BMI across the study period. For street con-
nectivity, there was evidence of a small increase in BMI over time among
individuals living in areas with higher connectivity compared to those in
areas with lower connectivity (Model 2 interaction). However, the
magnitude of this association was small. It should be noted that changes
in built environment characteristics over the course of the study were
relatively small.

The contrasting findings for dwelling density between the between-
individual and within-individual components suggest that the observed
association is likely due to stable time-invariant factors, rather than
changes in the neighbourhood built environment over time. As such,

Table 2
Changes in the neighbourhood built environment for HABITAT participants from 2007 to 2016.
2007 2009 2011 2013 2016
Mean SD Mean SD Mean SD Mean SD Mean SD
Dwelling density 17.0 9.0 16.9 9.3 17.5 9.7 17.6 9.5 18.1 10.0
Street connectivity 56.7 32.7 57.4 29.8 60.9 29.6 62.7 29.5 61.0 29.1
Land use mix 0.48 0.15 0.48 0.15 0.47 0.15 0.49 0.15 0.48 0.14
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changes in an individual’s average exposure to dwelling density were
not associated with meaningful changes in BMI over the study period. In
addition, the mid-older aged sample may further explain the null within-
individual associations. BMI may be relatively stable over time and less
responsive to environmental changes in this age group compared to
younger populations. By comparison, although street connectivity was
associated with a greater rate of BMI increase when comparing between
individuals, the magnitude of the effect was very small (approximately
0.04 kg/m? over the study period) and may not be clinically meaningful.
This finding should therefore be interpreted with caution and not as
evidence against street connectivity, which has demonstrated benefits
for walkability, physical activity and broader health outcomes [9]. In
this study, street connectivity was operationalised as the number of
three-way or more intersections, which reflects network structure rather
than the quality or presence of pedestrian-friendly infrastructure, and
may not capture aspects of walkability relevant to walking behaviour,
particularly for older adults [5]. Furthermore, street connectivity may
capture multiple co-occurring neighbourhood characteristics beyond
walkability. For example, highly connected street networks may also be
associated with increased traffic volumes, greater exposure to
traffic-related pollution and access to destinations, such as unhealthy
food outlets [33], which may offset the benefits of walkability for BMIL.

The results of this study add to the mixed body of evidence on the
relationship between the neighbourhood built environment and BMI.
While several longitudinal studies have found a positive association
between aspects of the neighbourhood built environment and BMI
[10-12]; a large number have reported null findings [14-16]. Interest-
ingly, Plantinga and Bernell [20] found that the association between
sprawl and obesity is largely due to self-selection, rather than to impacts
of the urban environment on physical activity and weight. Post-hoc
analysis in the current study of the same models, but without adjust-
ing self-selection into neighbourhoods, did not reveal any additional
significant findings; with most of the coefficients remaining largely
unchanged. This suggests that, although we were able to control for
self-selection into neighbourhoods, the bias that would have been
attributable to omitting those variables would have likely been
negligible.

There are several strengths and limitations that should be considered
when generalising this study’s findings. A major strength of this study
was that we conducted within-individual analysis. This accounts for all
time-invariant confounding, while we also accounted for further time-
variant confounding, such as changes in individual-level occupation
and household income, both of which have been consistently associated
with BMI [34]. We also adjusted for self-selection into neighbourhood,
which has been identified as a major confounder of epidemiological
studies of neighbourhoods and health [18]. Although participants
remained at the same address throughout the study period, self-selection
was measured at baseline only and residential preferences may change
over time. Among the limitations, survey non-response in the HABITAT
baseline study was 31.5%, and slightly higher among residents from
lower individual socioeconomic profiles, and those living in more
disadvantaged neighbourhoods. The findings of this study may also be
confounded by unobserved time-varying individual and
neighbourhood-level socioeconomic factors, or bias from the misclassi-
fication of self-reported responses. However, this study employed the
three most commonly-used indicators of individual-level socioeconomic
position (education, occupation and household income [35]), while the
neighbourhood-level IRSD measure (which forms the basis of our
neighbourhood disadvantage measure) provides a comprehensive
assessment of neighbourhood-level disadvantage [29]. The use of
self-reported height and weight to calculate BMI is subject to measure-
ment error that may result in the underestimation of BMI. However, the
within-individual comparisons mean that if this measurement error is
constant over time within individuals, the potential for bias in the
estimated associations is reduced. Last, although objective measures of
the built environment capture compositional characteristics, they do not

Annals of Epidemiology 119 (2026) 110095

reflect qualitative aspects, which may be relevant for physical activity
and BMI in older adults.

While the current study did not find strong evidence for any causal
association between the neighbourhood built environment and BMI
among residentially stable residents, policymakers should not be
discouraged from designing neighbourhoods that are supportive of
physical activity, and therefore improved health outcomes. For example,
there is a large body of evidence demonstrating an association between
the neighbourhood built environment and other health behaviours and
outcomes including active travel [3], diet [2], and cognition [36].

There are a number of relevant future research priorities. While this
study was able to objectively capture neighbourhood built environments
that are likely to support physical activity, and therefore contribute to a
lower BMI, we were not able to capture the quality of built environment
features. It is possible that poor quality of built environment features (e.
g. uneven or cracked footpaths, litter) may offset the benefit of living in a
neighbourhood that is objectively characterised as more walkable [37].

This study aimed to examine the association between changes in the
neighbourhood built environment and BMI over time. Our findings
revealed lower BMI in neighbourhoods with greater dwelling density,
and greater increases in BMI over time in areas with higher street con-
nectivity. However, there was no association between changes to the
neighbourhood built environment, and changes in BMI. Although
changes may be insufficient to influence BMI in mid-older adults,
neighbourhood design continues to play an important role in shaping
health outcomes and behaviours. It is imperative that policymakers
consider the characteristics of a neighbourhood’s built environment
when developing local infrastructure and initiatives.
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