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Extended Abstract

Many large-scale societal transitions such as the one required to bring about an end to energy
poverty in developing regions have historically been associated with urbanization (Bertinelli and
Black, 2004; Bloom et al., 2008). The productivity gains associated with the density and
connectivity of urban areas means that urban areas have the potential to transform poverty
outcomes (and by extension - energy access) in African economies (Collier and Venables, 2016).

The costs of energy-related infrastructure fall as the density of connections increases.

However, rapid urbanization also poses a significant challenge to often under-capacitated local
authorities that struggle to provide services to new urban dwellers (Bos et al., 2018; Turok and
Borel-Saladin, 2014). In the case of South Africa and other African countries this has resulted
in a proliferation of under-serviced informal settlements on the urban periphery where a lack of
energy access is compounded with a lack of access to other services and job-opportunities to
result in sites of concentrated and multidimensional deprivation (de Swardt et al., 2005;
Mushongera et al., 2017).

The South African government, as in the case of Kenya, has also embarked on an extensive rural
electrification program in an attempt to prioritize the allocation of resources to areas where
poverty is concentrated. Harris et al. (2017) suggest that the rollout of rural electrification
programs coupled with role of new household formation as a result of rural-urban migration may
have led to a situation where some rural-urban migrants move from serviced rural areas to un-
serviced urban areas and that for this reason rural-urban migration can be associated with a

decline in energy access.
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This paper presents the first analysis of the relationship between rural-urban migration and
energy poverty in South Africa using panel data. We make use of a unique five wave nationally
representative panel, the National Income Dynamics Study® (NIDS), spanning a period of 10
years, and in which both migrants and non-migrants can be tracked in each wave to explore how

the energy use-profiles of rural-urban migrants change with migration, compared to rural stayers.

The motivation for a focus on migration and the energy transition stems from various reasons.
Firstly, the rate and scale of urbanization taking place in Southern Africa means that an accurate
understanding of the energy-related implications of this process has implications for decision
making regarding government electrification programs. Where, for example, should government
efforts be concentrated? Secondly, individual migration — which is common in South Africa
(Garlick et al., 2016) — is a process that results in a change in household composition for both
the sending as well as the receiving households. As such research on migration and energy
decisions tell us about household level responses to changes in household composition. Finally,
an understanding of the implications of migration for the energy transition allow us to ask

whether there are gains from migration, and if so, for whom (Garlick et al., 2016).

The South African case is interesting given the co-existence of both high levels of grid coverage
(close to 90%) with high rates of poverty (50% poverty headcount using the government
statistical agency Stats SA’s upper bound line) and high rates of traditional fuel use in rural
areas. In addition, South Africa experienced a relatively early structural transformation in the
African context and is also relatively urbanized by comparison (roughly two thirds of the
population reside in urban areas). However, in large parts of rural South Africa, the development
challenges resemble those of lower income African countries. The coexistence of these separate

contexts presents potential lessons for the future of other African countries.

The NIDS data presents a hitherto unprecedented opportunity to study migration in South
Africa where the post-apartheid period saw a decline in the coverage in internal migration-related
questions in nationally representative surveys (Posel, 2004). In addition, the data contains
valuable information related to cooking and lighting fuel use, electricity access and spending on
electricity and other fuels, as well as stove type ownership. As the first national household panel
study for South Africa, the NIDS data is a highly valuable source of information on the dynamics
of socio-economic processes and outcomes in the country. The 2008 baseline sample of 28 000
individuals in 7300 households was designed to be nationally representative and selected using a
two-stage sampling design with 400 primary sampling units (PSUs) and a target of 24 households
per PSU (Brophy et al., 2018). Every two years following this, the same individuals were re-

interviewed as Continuing Sample Members (CSMs).

As a general measure of energy poverty we use the Multidimensional Energy Poverty Index
(MEPI), based on the Oxford Poverty and Human Development Initiative (OPHI)
Multidimensional Poverty Index (MPI), proposed by Nussbaumer et al. (2012). This measure

captures the different components of energy poverty, including grid access, fuel type, indoor air
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pollution and the ability to make use of electrical appliances. We extend this by looking at which

variables within the index drive the results.

Our empirical strategy is based on a difference in differences approach, following that of Beegle
et al. (2010) and Cockx et al. (2018) (both in the case of Tanzania), but applied here to the case
of energy. The use of panel data allows us to control for forms of unobserved fixed individual
heterogeneity that may be associated both with both the decision to migrate and energy
outcomes, such as risk aversion or fixed individual preferences. We adopt a range of approaches
to control for the selection problem that is inherent to studies of migration (McKenzie et al.,
2010). Firstly, we control for a range of observable variables correlated with migration to match
migrants to observationally similar non-migrants in our preferred specification. In order to test
the robustness of our results, we also use economic shocks in the form of remittance payments
to instrument for the decision to migrate. Finally, we are able to exploit what we argue is random
variation in the time of migration in the period of the panel and can thus compare the outcomes
between early and later migrants, under the assumption that structural differences will become

more evident over time.

We find firstly that household level energy outcomes are changing rapidly in South Africa. Using
the Multidimensional Poverty Index headcount ratio, energy poverty decreases by close to 20
percentage points over the period of the panel, from close to 30% in 2008 to 10% in 2017. We
find that rural-urban migration results in almost immediate reductions multidimensional energy
poverty for migrants themselves, with especially dramatic reductions in the use of traditional
cooking fuels. The size of these gains increases over time. We also explore how these changes
vary depending on whether migrants move to informal or formal urban settings. Interestingly,
the additional gains that result from migration are smaller than what might be expected, given
the pace of change that is also taking place in rural areas, especially in the case of grid access
and access to electrical appliances. However, while energy access in rural areas is improving

rapidly, household level changes in energy use in are slower to change.
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