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Introduction: 

         This project seeks to understand the 

temporal and spatial evolution of rural elec-

trification in India from 2005 to 2015. The 

study focuses on 14 districts of Uttar Pra-

desh where electrification density varies 

dramatically across villages. These electrifi-

cation projects are highly subsidized by the 

union government of India. Below poverty 

line households are granted free connection 

to the grid and different levels of adminis-

trative authorities, from central to state 

and district governments, may have tried 

to maneuver the project outcome. I want 

to explore through spatial analysis the 

most important influencing factors, either 

natural or policy components, that have af-

fected the order or variation in the imple-

mentation of rural electrification. 

 

Methodology: 

         To correct the strong spatial autocor-

relation in electrification rates due to some 

district-level administrative factors, I run 

spatial lag, spatial error and district-fixed 

effects regressions on the entire dataset. 

Then, I split up the districts into highly and 

lowly electrified regions, and run the spatial 

error regression, which has the smallest 

standard error among all models, separate-

ly on the two samples to examine spatial 

heterogeneity. Next, I observe the residual 

graph of spatial error regression on the 

whole dataset, seeking clues about whether 

some of the residuals at the very high or 

low end can be explained by spatial hetero-

geneity, particularly by differentiated spa-

tial distribution of villages with large pro-

portion of people living in small habitations 

with a population of 100 to 300 in size.   

Results: 

         Basic mapping of electrification rates, a 

strongly positive Moran’s I correlation coeffi-

cient of 0.553 as well as small estimate for 

forest area (the only statistically significant 

natural factor) all point to district-level ad-

ministrative factor as the main influencer for 

electrification outcome. This is further con-

firmed by the coefficients of district-fixed ef-

fects regression, which are close to those of 

the special weighted regressions. In all re-

gressions, the proportion of BPL households 

and the proportion of people living in small 

habitations are the most important predica-

tors of electrification intensities. Separate re-

gressions on samples with highly and lowly 

electrified districts show very different coeffi-

cients for the village structure indicator, e.g. 

0.05 for the former and 0.008 for the later, 

indicating that habitation structure matters 

only in districts where the project has been 

well-implemented. Given these differences in 

the estimates for habitation structure on the 

entire and separate samples, I expect residu-

als at the very high end to coincide with high 

concentration of villages with small habita-

tions, which is partially true as shown by the 

maps below.  

 

 

 

 Variation in Electrification Rates Over the Years (2005-2015) in 14 Districts of UP 

Comparable Regression Results from District-Fixed Effects Model  

and Spatial Lag and Error Models  


