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Local Network Interaction as a Mechanism
for Wealth Inequality

Shao-Tzu Yu 1,2 , Peng Wang 3, Chodziwadziwa W. Kabudula4,
Dickman Gareta 5, Guy Harling 4,5,6,7 & Brian Houle 2,4,8

Given limited institutional resources, low-income populations often rely on
social networks to improve their socioeconomic outcomes. However, it
remains in question whether small-scale social interactions could affect large-
scale economic inequalities in under-resourced contexts. Here, we leverage
population-level data from one of the poorest South African settings to con-
struct a large-scale, geographically defined, inter-household social network.
Using a multilevel network model, we show that having social ties in close
geographic proximity is associated with stable household asset conditions,
while geographically distant ties correlate to changes in asset allocation.
Notably, we find that localised network interactions are associated with an
increase in wealth inequality at the regional level, demonstrating how macro-
level inequality may arise from micro-level social processes. Our findings
highlight the importance of understanding complex social connections
underpinning inter-household resource dynamics, and raise the potential of
large-scale social assistance programs to reduce disparities in resource-
ownership by accounting for local social constraints.

The ability of people to draw upon support from social networks is an
essential strategy for coping with social and financial adversity. The-
oretical work suggests that these connections (ties) between indivi-
duals (nodes) serve as channels for accessing valuable information,
resources, and supports, thereby having a major influence on the
economic development of human society1–5. This line of research
highlights that inequalities may arise socio-economically when
resources flow through a social network structured by geography6,7 or
socio-demographic characteristics8–11. Hence, policy efforts that aim to
harness social connectivity between people with diverse social back-
grounds have been suggested to induce equal opportunities12. Despite
the potential of social network research to elucidate disparities in
economic opportunities, however, its scientific progress is currently
impeded by three distinct theoretical and empirical challenges.

First, limited studies have been conducted in low-income
populations2,4. Previous research has highlighted the importance of
social networks as critical support systems in poorer environments13–15.
Yet, empirical investigation exploring the influence of social networks
on inequalities in these settings pose a significant scalability challenge.
This limitation may be hampered by high costs and inadequate infra-
structure for extensive research activities, particularly among those
located in remote settings. As a result, existing research tends to focus
on specific population sub-groups16, lacking data on network interac-
tions observed at the population level. In response, computational and
online experimental techniques may offer scalable alternatives7,9,11.
However, it remains in question how these digital proxies can capture
more tangible, costly, and culturally defined social interactions related
to resource-sharing and exchange activities among families in poverty-
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stricken settings17,18. The availability of population-level in-person data
therefore offers an important opportunity to gain a deeper under-
standing of the under-researched correlation between social networks
and economic inequality in rural or poorer contexts.

Second, most existing research has overlooked the intricate and
multi-layered network structures observed in real-world social net-
works, including one’s affiliation in groups19, residency in places19,20,
and their connections to ecological spaces21. The accelerated urbani-
sation and globalisation of modern societies have altered the ways in
which people are connected22, particularly in the Global South23. This
pattern is evident among rural populations with limited job prospects,
whose livelihoods rely primarily on economic support from distant
sources24. These physical and geographic boundaries may have a
considerable influence on a range of economic outcomes for the
interconnected individuals22, as well as the prosperity of these com-
munities at large7,25. Nevertheless, little is known about the degree to
which these network interactions – spanning across diverse geo-
graphic boundaries – are associated with the economic development
of rural communities. As such, an alternative, multilevel social network
framework is required to better estimate the effect of these geo-
graphically defined network structures on social inequalities.

Third, several longstanding questions in social and natural sci-
ences relate to the puzzle of whether small-scale social processes can
lead to emergent phenomena at the macro level26–30. This micro-to-
macro question, pertinent in understanding phenomena such as the
recent COVID-19 pandemic31 and climate change responses32, seeks to
clarify how local social interactions might traverse into population-
level dynamics. However, understanding these micro-macro linkages
remains a formidable challenge, often due to the difficulties of har-
monising and modelling the expected social patterns and the inherent
randomness in human social interactions33. Previous research has
explored the association between macro-level inequality and global
network properties7,34, as well as individual-level economic outcomes
and local social interactions35–37. Yet, the link between macro- and
micro-level economic outcomes, alongside the specific types of social
interactions that may strengthen returns capable of influencing eco-
nomic disparities, remains poorly understood. Unpacking the varying
network dynamics at play is therefore likely to contribute to a more
refined understanding of how to enhance the effectiveness and effi-
ciency of social policy interventions31,38.

Here, we investigate how, and to what degree, the disparities in
economic resources may be accentuated by various forms of micro-
level social interactions in one of the poorest rural South African set-
tings that has endured repercussions from decade-long racial segre-
gation (apartheid) and more recently, the HIV epidemic. Our study
population is located in the uMkhanyakude district in the KwaZulu-
Natal province of South Africa, and comprises the Africa Health
Research Institute’s (AHRI) Demographic Surveillance Area (DSA)39,40.
As a predominantly rural economy historically centred around small-
scale farming and animal husbandry, our study context is character-
istic of many rural South African settings, with limited institutional
support resources and employment opportunities39,40. Access to
healthcare, education, and other amenities is hindered by geographic
distance and a lack of public transportation.

To construct social networks on a population scale, our work
integrates multiple data sources from AHRI DSA, including a popu-
lation census, a detailed household residency survey, and informa-
tion on the geographic locations of households. We leverage a
unique census indicator – household memberships – to identify
inter-household ties formed by overlapping household members for
~12,000 households ( ~ 90,000 people) living across an area of over
400 km2. Here, household membership is defined according to one’s
affiliation to a ‘social group’ rather than their actual residency. This
definition acknowledges the essential role of absent members in the
household economy, where shared identity, obligations, or a

common leader foster connections and the flow of resources among
social groups41–43. Individuals may therefore maintain multiple con-
current household memberships over time. Such conceptualisation
has thus challenged the primacy of viewing households as inde-
pendent units of analysis, especially among rural South African
communities14,43–46.

The significance of these inter-household relationships stems
from their role as crucial channels for accessing various forms of
resources and support. In lower-income settings, resource pooling
primarily occurs informally via social networks given geographic bar-
riers and formal market constraints17. These resources can be supplied
directly through gifts, transfers, or informal loans. They can also be
supplied indirectly by disseminating job opportunities and livelihood
strategies such as farming16. These networks, predominantly familial,
are often bound by culturally defined social contracts, compelling
families to voluntarily or involuntarily adhere to sharing, caring, and
lending practices14. As such, they may also give rise to uneven eco-
nomic pressures, with benefits for some translating into losses for
others18. Such reality challenges the presumption that social networks
are unequivocally beneficial47. To this end, the question of whether
these micro-level social processes have the potential to influence the
distribution of economic resources for the communities at large
remains underexplored.

Here we estimate whether a change in a household’s economic
conditions is associated with corresponding changes in their network
peers. We also examine how these micro-level network interactions
can result in observable increases in regional-level inequality out-
comes. To do so, we combine the network data with a population-level
socio-demographic survey that enables us to measure a household’s
asset wealth status over time (see ‘Household asset wealth’ in the
Methods section). We then extend this asset-based index to the
regional level, summarising the patterns and dynamics of wealth
inequality for each of the 23 administrative units within the DSA (sin-
gular isigodi, plural izigodi).

With this multilevel framework in place, our empirical approach
rests on the assumption that complex social systems, which encom-
pass social interactions across diverse geographic spaces, can be
modelled and represented by a smaller set of locally-specified, multi-
level social network configurations comprised of nodes and links
embedded in different contexts48,49. This approach conceives network
ties to emerge, persist, and dissolve through actions of individuals that
intersect with those socially proximate others50. Under this assump-
tion, the formation of social networks is understood as a self-
organising endogenous process, in which node-level effects (house-
hold- and regional-level socio-demographics and outcomes) and
structural effects (geographically defined network structures) emerge
interdependently to induce localised social interactions to global
responses28. This bottom-up approach, therefore, allows us to jointly
examine how various smaller-scaled network behaviours are related to
the outcome observed at the household level and, more importantly,
how they are related to global regional-level inequality patterns.

By employing a multilevel network modelling framework to gen-
eralise the economic interdependence among socially connected
households on a larger scale, our findings demonstrate that being
embedded in diverse network structures, defined by geographic
boundaries, reinforces different network effects that are associated
with the distribution of economic resources among households. Hav-
ing proximate social ties is associated with stable household asset
conditions, while ties that span greater distances appear to correlate
with changes in asset allocation. Notably, the dynamics of economic
conditions are more likely to be observed among socially and locally
connected households. These local network interactions are asso-
ciated with an increase in wealth inequality at the regional level,
highlighting how inequality may be related to micro-level social
processes.
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