
Development Economics: Lecture 4

Energy Access and Electrification Puzzle

Niclas Moneke
niclas.moneke@economics.ox.ac.uk

University of Oxford

September 12, 2024



Structure of the course (days 1–5)

Topics 1-5 (Moneke)

• Topic 1 (Mon 09/09): Econ. Growth and Transformation

• Topic 2 (Tue 10/09): Poverty Traps and Policy Scale-up

• Topic 3 (Wed 11/09): Infrastructure and Spatial Development

• Topic 4 (Thu 12/09): Energy Access and Electrification Puzzle

• Topic 5 (Fri 13/09): Climate Change, Environment and Dev.
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4. Energy Access and Electrification Puzzle

4.1 Energy and economic growth

4.2 Causal evidence on electrification

4.3 Determinants of success and potential complementarities
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Energy crucial for development
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Source: Figueiredo Walter, T., & Moneke, N. (2023). When does electrification work? Evidence from Zambia. University of
Oxford mimeo.
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Energy and development

Historically:

• industrialisation coincided with adoption of modern energy sources

• electricity one of few modern, major breakthrough innovations

• supposedly large, unquantified productivity gains from 1880s to 1920s

• large long-run effects of historic 1930s ‘big push’ electrification

Today:

• energy access and supply prerequisite for any modern production

• one billion people without electricity across low income countries

• SDG 7 aims for universal access by 2030

→ policy implication: connect everybody, growth will ensue?
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The electrification puzzle

• energy access strongly associated with economic development Figure

• electrification shown to be transformative for development
[Dinkelman (2011), Rud (2012), Lipscomb et al. (2013) and Kassem (2018)]

• surprisingly, no clear micro link from (rural) electrification to develop.
[Lee et al. (2020b), Burgess et al. (2020) and Burlig and Preonas (forthcoming)]
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*** Lipscomb, M., Mobarak, A. M., & Barham, T. (2013). Development
effects of electrification: Evidence from the topographic placement of
hydropower plants in Brazil. American Economic Journal: Applied

Economics, 5(2), 200–231.
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Lipscomb et al. (2013): long-run development effects

• estimate long-run effects of electrification in Brazil from 1960-2000

• particularly interested in long-run ‘macro-development’ outcomes

• construct predicted grid expansion as instrument to estimate causal
effects

• document large, positive effects on human development and labour
productivity

• mechanism: sector- and location-wide labour productivity gains
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Lipscomb et al. (2013): identification strategy

Instrumental variable to predict both spatial and temporal grid expansion:

• exploit geographical characteristics of dam placement for spatial
variation:

– efficiency of building a dam depends on gradient of river, water flow
– produce a lowest-cost network
– lowest cost ≡ the network that maximises the area covered with

electricity for a given number of dams

• national budget for hydropower plants determines temporal dimension
of expansion

• combine spatial extent of grid with budgeting rule to generate
predicted network expansion over time and across space

• relevance (predicted and actual grid expansion correlate) and validity
assumptions (predicted grid expansion exogenous to local growth)
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Lipscomb et al. (2013): predicting hydropower generation

Source: Lipscomb, M., Mobarak, A. M., & Barham, T. (2013). Development effects of electrification: Evidence from the
topographic placement of hydropower plants in Brazil. American Economic Journal: Applied Economics, 5(2), 200–231.
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Lipscomb et al. (2013): actual grid expansion over time

Source: Lipscomb, M., Mobarak, A. M., & Barham, T. (2013). Development effects of electrification: Evidence from the
topographic placement of hydropower plants in Brazil. American Economic Journal: Applied Economics, 5(2), 200–231.
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Lipscomb et al. (2013): predicted grid expansion over time

Source: Lipscomb, M., Mobarak, A. M., & Barham, T. (2013). Development effects of electrification: Evidence from the
topographic placement of hydropower plants in Brazil. American Economic Journal: Applied Economics, 5(2), 200–231.
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Lipscomb et al. (2013): two-stage least squares estimation

Estimate two-stage least squares of outcomes on electrification:

Yct = α1
c + γ1t + βÊc,t−1 + ϵct

where Êc,t−1 is instrumented electricity access in county c at time t − 1:

Ec,t−1 = α2
c + γ1t + θZc,t−1 + ηct

• Ec,t−1 is the actual proportion of grid points in county c that are
electrified at time t − 1

• Zc,t−1 is the equivalent proportion predicted to be electrified
according to the least-cost model
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where Êc,t−1 is instrumented electricity access in county c at time t − 1:

Ec,t−1 = α2
c + γ1t + θZc,t−1 + ηct

• Ec,t−1 is the actual proportion of grid points in county c that are
electrified at time t − 1

• Zc,t−1 is the equivalent proportion predicted to be electrified
according to the least-cost model

13 / 83



Lipscomb et al. (2013): first stage results

Source: Lipscomb, M., Mobarak, A. M., & Barham, T. (2013). Development effects of electrification: Evidence from the
topographic placement of hydropower plants in Brazil. American Economic Journal: Applied Economics, 5(2), 200–231.
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Lipscomb et al. (2013): human development on electricity

Source: Lipscomb, M., Mobarak, A. M., & Barham, T. (2013). Development effects of electrification: Evidence from the
topographic placement of hydropower plants in Brazil. American Economic Journal: Applied Economics, 5(2), 200–231.
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Lipscomb et al. (2013): human development breakdown

Source: Lipscomb, M., Mobarak, A. M., & Barham, T. (2013). Development effects of electrification: Evidence from the
topographic placement of hydropower plants in Brazil. American Economic Journal: Applied Economics, 5(2), 200–231.
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Lipscomb et al. (2013): education on electricity

Source: Lipscomb, M., Mobarak, A. M., & Barham, T. (2013). Development effects of electrification: Evidence from the
topographic placement of hydropower plants in Brazil. American Economic Journal: Applied Economics, 5(2), 200–231.
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Lipscomb et al. (2013): employment on electricity

Source: Lipscomb, M., Mobarak, A. M., & Barham, T. (2013). Development effects of electrification: Evidence from the
topographic placement of hydropower plants in Brazil. American Economic Journal: Applied Economics, 5(2), 200–231.
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Lipscomb et al. (2013): urbanisation on electricity

Source: Lipscomb, M., Mobarak, A. M., & Barham, T. (2013). Development effects of electrification: Evidence from the
topographic placement of hydropower plants in Brazil. American Economic Journal: Applied Economics, 5(2), 200–231.
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Lipscomb et al. (2013): housing values on electricity

Source: Lipscomb, M., Mobarak, A. M., & Barham, T. (2013). Development effects of electrification: Evidence from the
topographic placement of hydropower plants in Brazil. American Economic Journal: Applied Economics, 5(2), 200–231.
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Lipscomb et al. (2013): other infrastructure expansions?

Source: Lipscomb, M., Mobarak, A. M., & Barham, T. (2013). Development effects of electrification: Evidence from the
topographic placement of hydropower plants in Brazil. American Economic Journal: Applied Economics, 5(2), 200–231.
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Bensch et al. (2021): sample definition drives results

Bensch et al. (2021) perform careful replication of Lipscomb et al. (2013):

• find that key results lose significance once inconsistencies corrected for

• critique centres around ‘correct’ (and consistent!) definition of spatial
extent of the Amazon

• demarcation of Amazon determines where grid could possibly be built
• Lipscomb et al. (2013) appear to use:

– self-defined demarcation of Amazon
– switch between definitions from first-stage to second-stage
– only self-defined demarcation appears to reliably yield significant results

→ very lively debate that calls for renewed interest in large historical
quasi-experiments of grid expansion
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Takeaways from Lipscomb et al. (2013)

• evidence suggestive of major, transformative economic effects of
electrification at scale and in the long run

• large effects on human development, educational attainment,
employment, housing value (as GDP proxy)

� methodological concerns about sample definition and IV

� unclear mechanism of how effects may have unfolded

� unclear complementarity with other infrastructure expansions
(market access [roads, trade liberalisation], educational expansion
[schools], health interventions [DEET/malaria, modern medicine])

→ serious concerns about causal interpretation of ‘macro’ results
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*** Lee, K., Miguel, E., & Wolfram, C. (2020b). Experimental evidence
on the economics of rural electrification. Journal of Political Economy,

128(4), 1523–1565.

25 / 83



A natural monopoly, subsidies and externalities

Source: Lee, K., Miguel, E., & Wolfram, C. (2020b). Experimental evidence on the economics of rural electrification. Journal of
Political Economy, 128(4), 1523–1565.
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Lee et al. (2020b): non-adoption at baseline a choice

Source: Lee, K., Miguel, E., & Wolfram, C. (2020b). Experimental evidence on the economics of rural electrification. Journal of
Political Economy, 128(4), 1523–1565. 27 / 83



Lee et al. (2020b): strong (causal) effect on adoption

Source: Lee, K., Miguel, E., & Wolfram, C. (2020b). Experimental evidence on the economics of rural electrification. Journal of
Political Economy, 128(4), 1523–1565.
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Lee et al. (2020b): no (causal) effect on outcomes

Source: Lee, K., Miguel, E., & Wolfram, C. (2020b). Experimental evidence on the economics of rural electrification. Journal of
Political Economy, 128(4), 1523–1565.
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Lee et al. (2020b): no (causal) effect on outcomes, cont’d

Source: Lee, K., Miguel, E., & Wolfram, C. (2020b). Experimental evidence on the economics of rural electrification. Journal of
Political Economy, 128(4), 1523–1565. 30 / 83



Lee et al. (2020b): demand and supply do not intersect

Source: Lee, K., Miguel, E., & Wolfram, C. (2020b). Experimental evidence on the economics of rural electrification. Journal of
Political Economy, 128(4), 1523–1565.
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Lee et al. (2020b): rural electrification destroying welfare?

Source: Lee, K., Miguel, E., & Wolfram, C. (2020b). Experimental evidence on the economics of rural electrification. Journal of
Political Economy, 128(4), 1523–1565.
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Takeaways from Lee et al. (2020b)

• incentivising grid adoption can increase electricity uptake

• electricity-using asset ownership increases

• technically zero economic effects across wide range of relevant
development outcomes

• life satisfaction unambiguously improves for connected HHs

� specific margin: under-grid HHs that did not previously connect

→ strong evidence net welfare gain of rural electrification hard to achieve
via rural household connections
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*** Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into
the light? Development effects of rural electrification. Journal of Political

Economy
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The Indian RGGVY electrification program

Source: Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into the light? Development effects of rural
electrification. Journal of Political Economy. 35 / 83



Smooth running variable around program cutoff

Source: Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into the light? Development effects of rural
electrification. Journal of Political Economy.
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Village-level RDD: power access

Source: Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into the light? Development effects of rural
electrification. Journal of Political Economy.
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Village-level RDD: commercial power access

Source: Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into the light? Development effects of rural
electrification. Journal of Political Economy.
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District-level D-in-D: household electricity access and usage

Source: Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into the light? Development effects of rural
electrification. Journal of Political Economy.
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Village-level RDD by year: nighttime luminosity

Source: Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into the light? Development effects of rural
electrification. Journal of Political Economy.

40 / 83



Village-level D-in-D: nighttime luminosity over time

Source: Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into the light? Development effects of rural
electrification. Journal of Political Economy.
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Village-level RDD: development outcomes

Source: Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into the light? Development effects of rural
electrification. Journal of Political Economy. 42 / 83



District-level D-in-D: household expenditure

Source: Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into the light? Development effects of rural
electrification. Journal of Political Economy.
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Districts’ expenditure change across samples and designs

Source: Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into the light? Development effects of rural
electrification. Journal of Political Economy.
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Takeaways from Burlig and Preonas (forthcoming)

• causal evidence of positive effects on some electrification uptake

• rural electrification may take time to unfold, electricity-using asset
ownership increases

• technically zero economic effects across wide range of relevant
development outcomes

� specific margin: unelectrified villages around population of 300

→ suggestive evidence of heterogeneity in effects across locations

→ heterogeneity can potentially make or break rural electrification
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Lee, K., Miguel, E., & Wolfram, C. (2020a). Does household
electrification supercharge economic development? Journal of Economic

Perspectives, 34(1), 122–144.
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Taking stock (I): overview of findings on labour supply

Source: Lee, K., Miguel, E., & Wolfram, C. (2020a). Does household electrification supercharge economic development?
Journal of Economic Perspectives, 34(1), 122–144.
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Taking stock (II): overview of findings on education

Source: Lee, K., Miguel, E., & Wolfram, C. (2020a). Does household electrification supercharge economic development?
Journal of Economic Perspectives, 34(1), 122–144.

48 / 83



4. Energy Access and Electrification Puzzle
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Does rural electrification ever work?

Research questions

Does rural electrification ever cause economic development?

If yes, what are the determinants of successful rural electrification?
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How to measure ‘successful’ electrification?

i line arrival (transformer present)

ii line powered (transformer on)

iii low-voltage network (poles behind transformer)

iv adoption (line tap, metre and wiring)

v usage (kWh consumption)

vi outcomes (individual, household, firm, market, village)
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Why could micro estimates of electrification fall short?

Potential (non-exhaustive) list of issues in rural electrification literature:

1 ‘wrong’ margin of study

– wrong time: urban vs rural
– wrong population: firms vs households
– wrong place: low WTP (under-grid/off-grid) vs low ATP (remote/poor)
– wrong side of market: extensive vs intensive margin supply expansion

2 insufficient heterogeneity in study locations’

– size (Burlig & Preonas, forthcoming)
– time of exposure (Figueiredo Walter & Moneke, 2023)
– pre-existing productive capacity (Figueiredo Walter & Moneke, 2023)

3 complementarities with other infrastructure

– roads/market access (Moneke, 2020; Kassem et al., 2022)
– education provision (Figueiredo Walter & Moneke, 2023a)
– public health (Figueiredo Walter & Moneke, 2023b)
– water supply
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Potential determinants: size – only large villages benefit

Source: Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into the light? Development effects of rural
electrification. Journal of Political Economy.
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Back-of-the-envelope cost/benefit calculation

Source: Burlig, F., & Preonas, L. (forthcoming). Out of the darkness and into the light? Development effects of rural
electrification. Journal of Political Economy.

54 / 83



Figueiredo Walter, T., & Moneke, N. (2023). When does electrification
work? Evidence from Zambia. University of Oxford mimeo.
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This paper: heterogeneous effects of rural electrification

In this paper, we

i collect new, geo-identified data on rural electrification in Zambia

⇒ obtain cross-validated, village-level electrification measure, over time

ii test for reduced-form causal (local) average effects of electrification

⇒ find bimodal electricity adoption across villages in typical context

iii investigate determinants of adoption: pre-existing productive capacity

⇒ show crucial role of pre-existing commercial operations (here: mills)
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Why Zambia? A promising empirical setting

a Large-scale rural electrification expansion
– electrification goal: 3% to 51% from 2008 to 2030 (REMP)
– comparable to many other rural electrification programs
– natural experiment: priority ranking of villages, bundled in packages
– exploit electrification of inconsequential, low-priority villages

b Novel measure of electrification status and progress
– annual primary school headmaster reports from >14,000 schools
– school most common anchor load, determines village access Load Curves

– cross-validated with subset of engineering project records

c Rich data on pre-existing conditions, outcomes & infrastructure
– two full rounds of Population & Housing Census [2000, 2010]
– nine Labour Force Surveys (LFS) [2005, 2008, 2012, 2015, 2017–2021]
– single cross-section of 58,500 geo-identified Points of Interest [2010]
– annual school census [2005–2020]
– three health facility censuses [2005, 2012, 2017]
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Fundamental lack of data on rural electrification

Example: Grid-connected schools in Western Province, 2005 vs 2017

Zoom-in: Transmission Grid vs Health Facilities
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A novel measure of de facto rural electrification

• annual headmaster reports submitted to Ministry of Education

• question on school’s electricity connection

• reports over time allow to pinpoint year of school electrification

• legal requirement to connect school, crucial as anchor load Load Curves

• same measure available from (fewer) rural health centres

→ school electrification = transformer next to school

→ transformer = necessary for any village-level grid electrification
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Rural electrification in Zambia: 2005 vs 2020 (schools)

Electrification 
Percentage

No electrification
0 − 20% electrified
20% − 40% electrified
40% − 60% electrified
60% − 80% electrified
80% − 100% electrified

Derived From EMIS School Electrification Status
Electrification Percentage by Ward in 2005

Note: Sample restricted to schools that existed from 2005 to 2020.

Electrification 
Percentage

No electrification
0 − 20% electrified
20% − 40% electrified
40% − 60% electrified
60% − 80% electrified
80% − 100% electrified

Derived From EMIS School Electrification Status
Electrification Percentage by Ward in 2020

Note: Sample restricted to schools that existed from 2005 to 2020.

Ward Electrification (Health Facilities)
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Available sample coverage across datasets

School Census

Health Facility Census

Population and Housing Census

VIIRS Nightlights

Demographic and Health Survey

Labour Force Survey

Living Conditions Monitoring Survey

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

1
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Inconsequential units in electrification project packages
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Identifying variation

• Focus on total of 970 RGCs to be electrified by distribution line

– 180 consequential RGCs
– 790 inconsequential RGCs

• Observe electrification of 303 inconsequential RGCs until 2020
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Electrification of wards with inconsequential RGCs

2005

Electrification 
Percentage

No electrification
0 − 20% electrified
20% − 40% electrified
40% − 60% electrified
60% − 80% electrified
80% − 100% electrified

Derived From EMIS School Electrification Status
Electrification Percentage by Ward in 2005

Note: Sample restricted to schools that existed from 2005 to 2020, and wards with at least one inconsequential RGC.

2010

Electrification 
Percentage

No electrification
0 − 20% electrified
20% − 40% electrified
40% − 60% electrified
60% − 80% electrified
80% − 100% electrified

Derived From EMIS School Electrification Status
Electrification Percentage by Ward in 2010

Note: Sample restricted to schools that existed from 2005 to 2020,  and wards with at least one inconsequential RGC.
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Electrification of wards with inconsequential RGCs

2010

Electrification 
Percentage

No electrification
0 − 20% electrified
20% − 40% electrified
40% − 60% electrified
60% − 80% electrified
80% − 100% electrified

Derived From EMIS School Electrification Status
Electrification Percentage by Ward in 2010

Note: Sample restricted to schools that existed from 2005 to 2020,  and wards with at least one inconsequential RGC.

2020

Electrification 
Percentage

No electrification
0 − 20% electrified
20% − 40% electrified
40% − 60% electrified
60% − 80% electrified
80% − 100% electrified

Derived From EMIS School Electrification Status
Electrification Percentage by Ward in 2020

Note: Sample restricted to schools that existed from 2005 to 2020, and wards with at least one inconsequential RGC.
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Empirical approaches

• Pursue two empirical approaches:

1 D-in-D on wards with inconsequential RGCs

2 IV using the planned year of inconsequential RGC electrification as
instrument for actual electrification at ward-level

→ Trade-off between statistical power and identification
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RGCs treated by 2020 similarly inconsequential at baseline

Table 1: Baseline demand (REMP)

Not treated by 2020 Treated by 2020

Variable Mean Std. Dev. Mean Std. Dev. Test

Avg RGC ranking 569 300 593 290 F= 0.806
Avg RGC size (# households) 390 350 374 379 F= 0.223
Avg predicted RGC demand 444,693 384,142 430,364 417,245 F= 0.154
Ward population (PHC 2010) 5,285 3,124 7,939 4,351 F= 56.117∗∗∗

Pop Growth Rate (2000-2010) 0.29 0.78 0.33 0.67 F= 0.455

*** p < 0.01; ** p < 0.05; * p < 0.1.
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First stage: actual on predicted electrification

Table 2: First Stage – Actual on Planned Electrification (Schools)

Actual Electrification (pct)

Full VIIRS sample DHS sample LFS sample

Planned Elect. (pct) 0.09∗∗∗ 0.10∗∗ 0.09∗∗ 0.05

(0.03) (0.04) (0.04) (0.08)

Year FE ✓ ✓ ✓ ✓

Ward FE ✓ ✓ ✓ ✓

R2 0.73 0.83 0.93 0.91

No. of Years 15 8 3 2

No. of Wards 502 502 307 155

Obs. 7530 4016 459 306

F statistic 13.81 5.96 1.07 0.42
∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. All standard errors clustered at ward-level. Sample of stable
non-urban Census 2010 wards. Ward-level actual electrification derived from schools existing since
2005. F statistic denotes Kleibergen-Paap weak instrument F test.
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Main specification: various outcomes on electrification

D-in-D / two-stage least squares run on data at the RGC-year-level:

Outcomei ,t = α+ βActualElectPcti ,t + γi + λt + δd ,t + ϵi ,t (1)

where Outcomei ,t denotes various village/household/individual-level
outcomes, aggregated to the RGC i , in survey round year t

ActualElectPcti ,t represents school-derived percent of actual
electrification for RGC i , year t

(in 2SLS, denotes predicted values: ̂ActualElectPcti ,t)

γi denotes a RGC FE

λt denotes a year FE

δd ,t denotes a district-specific time trend
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Are electrified locations brighter at night? (VIIRS)

Table 3: Nightlights on Actual Electrification across Specs. (Schools, 2012-2019)

VIIRS Mean Nightlights VIIRS Max Nightlights

OLS OLS DD 2SLS OLS OLS DD 2SLS

Actual Elect. (pct) 0.02 −0.00 0.02∗ −0.05 0.17 0.19 0.25∗ 2.47

(0.06) (0.06) (0.01) (0.26) (0.38) (0.38) (0.13) (4.03)

Year FE ✓ ✓ ✓ ✓ ✓ ✓

RGC FE ✓ ✓ ✓ ✓

Const-Year trends ✓ ✓ ✓ ✓

R2 0.00 0.01 0.95 0.96 0.00 0.00 0.82 0.82

No. of Years 8 9 8 8 9 8

No. of RGCs 708 708 708 708

No. of Const-Years 1197 1064 1197 1064

Obs. 5672 5672 6372 5664 5672 5672 6372 5664
∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. All standard errors clustered at electrification package-level. Sample of
inconsequential, non-urban, non-solar home system Rural Growth Centres (RGCs) included in Rural Electrific-
ation Master Plan. RGC-level actual electrification derived from schools existing since 2005.
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Do households in electrified locations adopt? (LCMS-2015)
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Engineers’ problem: high fixed cost of electrification

Average Monthly Household Income in Rural Area (as of 2004)

Average Monthly Household Income in Urban Area (as of 2004)
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Engineers’ solution: identify productive uses of electricity
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Two measures of potential productive capacity

1 pre-existing points of interest (2010)

– Census by-product of 58,500 points of interest
– fully geo-identified
– incl. 2,600 mills, 5,800 commercial entreprises, 14.200 churches, etc.

2 pre-existing ‘productive’ buildings (2010)

– full Census includes all 2.1m Zambian buildings
– two key variables:

‘occupancy’ (e.g. residential, non-residential, vacant)
‘type’ (e.g. flat, house, commercial, makeshift, mobile, etc.)

– subset of points of interest probably enumerated as buildings, too

→ does pre-existing productive capacity matter for electrification?
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Does productive capacity matter? (points of interest)
Table 4: Nightlights on Actual Electr. and Mill Interaction (Schools, 2012-2019)

VIIRS Mean Nightlights VIIRS Max Nightlights

(1) (2) (3) (4)

Actual Elect. (pct) 0.03 −0.01 0.28 0.03

(0.03) (0.02) (0.19) (0.14)

Actual Elect. (pct) * Mill in RGC 0.17∗ 1.17

(0.10) (0.74)

Year FE ✓ ✓ ✓ ✓

RGC FE ✓ ✓ ✓ ✓

Const-Year trends ✓ ✓ ✓ ✓

R2 0.96 0.96 0.86 0.86

No. of Years 9 9 9 9

No. of RGCs 706 706 706 706

No. of Const-Years 1197 1197 1197 1197

Obs. 6354 6354 6354 6354
∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. All standard errors clustered at electrification package-level. Sample
of inconsequential, non-urban, non-solar home system Rural Growth Centres (RGCs) included in Rural
Electrification Master Plan. RGC-level actual electrification derived from schools existing since 2005.
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Does productive capacity matter? (buildings)
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Can productive capacity explain adoption patterns?
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Interaction between electrification and productive capacity

0

2

4

0.00 0.25 0.50 0.75 1.00

Share of Households using Electricity for Lighting

D
e

n
s
ity

Explicit Interaction: Electr. Status x Pre-existing Prod. Cap. 0.0 1.0 0.1 1.1

Note: Sample restricted to schools that existed from 2008 to 2020. Productive capacity is a dummy variable that equals one when 
 the share of non-residential buildings is positive in ward. Electrification status is a dummy variable that equals one when 
 at least 80% of schools in ward are electrified.

78 / 83



Mechanism: mills within 1-2km from centre most impactful

Actual Electrification * Mill in RGC Ring
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Mechanism: work-in-progress and next steps

Testable hypotheses how mill could be conducive for adoption:

• capital: entrepreneur lends to households

→ test for bank presence in RGC

• market access: mill situated at market or along major road

→ test for roads complementarity (cf. Moneke, 2023)

• income effect: electrified mill as productivity shock, HH incomes ↑
→ test for changes in household real consumption proxies

• fixed cost: mill invests in trunk line, HHs receive connection subsidy

→ test for differential effects of centre to mill corridor vs other direction
→ test for initial length of trunk line built by REA across villages
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Takeaways from Figueiredo Walter & Moneke (2023)

1 Novel measure allows effective tracking of rural electrification

2 Rural electrification plan succeeded in connecting villages

3 However, village connection masks bimodal adoption, noisy LATE

4 Pre-existing productive capacity (mills) key for electrification success

5 Ongoing work tests mechanism translating mill presence into adoption
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