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Introduction Preview

Motivation

@ Fact: Political corruption is pervasive in the allocation of public re-
sources yet often difficult to directly observe. India's electricity sector,
as a very essential public utility, has long suffered from chronic com-
mercial losses and high rates of electricity theft.

@ Research Gap:The existing literature predominantly examines the in-
direct impacts of corruption on economic growth or policy objectives,
but there remains a notable absence of direct measurements concern-
ing both the institutional losses incurred by public agencies and the
aggregate welfare implications.
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Quick Check of The Main Story

o EEWAMAFHIHER EmSEEERITIREARSHAIR HiMG
SRiRE. ERESFE.

*YEHHMBERNSXEEKEFREMF LN "BE" MEMR.

* BT IERETEE EMERAX KRR hiEEs
RS REEEEM.

* LFREBEMCIREFNRE TR ZE, SR HP NI TEREB
2% AR 60%.

o BT HERA, BANTAMIRKEBIT 18 ZET, MEHHEEK
BT 12 {ZETHRIR, REKAIRIITHNERZMALFBHIE K
T 6 {ZETHTIBIIK.
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I (L CLcaiGll| . -c'2ture and Contribution
Related Literature

@ A classic concern in political economy is the extent to which legislators
or bureaucrats favor the interests of some groups over others for polit-
ical gain (Finan and Schechter, 2012).

@ At the broadest level, the paper contributes to a vast literature that
aims to identify political patronage and corruption.

@ Other work has demonstrated the extent to which politicians have in-
centives to favor constituents, motivated by expected rewards in sub-
sequent election cycles (Fujiwara et al., 2020; George et al., 2018;
Zimmermann, 2021).

o BMMBASER: BUAREMNTSBA
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I (L CLcaiGll| . -c'2ture and Contribution
Main Contribution

@ While research on manipulation in administrative data has explored
anomalies arising from measurement error, misreporting by consumers,
insufficient incentives for data collectors, and eligibility manipulation,
the possibility of politically motivated manipulation remains largely un-
explored. IXBXER AT HAEE NN THIBWIRNEE R
BRI EIBNE -

@ Measuring the scale of welfare costs from corruption is challenging and
given the limited evidence on it , an important contribution of this
paper. This paper advances the literature by considering an efficiency
loss that goes beyond transfers. HEF DT, BAARE —ARIEIE
22, {BELRE reduce form BRATHEM T IHi8.
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Introduction Institutional Background

Indian Electricity Sector

State-owned utilities and political influence.
Importance of electricity in elections.

Potential for patronage and corruption.

Electricity supply is a critical issue in Indian elections. Surveys reveal
that 55% of Indian businesses have experienced power outages, and
more than half of the companies reported needing to offer "gifts” to
secure electricity supply.
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Empirical Analysis Data

Data Sources

@ West Bengal State Electricity Distribution Corporation Limited (WB-
SEDCL): include consumption for residential and commercial users in
both rural and urban areas between 2011 and 2016.

* ARRIBEEEH FREEKE
* FEFHY reported consumption X E#KIRINEI IR
o Satellite nighttime light data as an objective measure of actual elec-

tricity consumption to verify the reliability of the consumption figures
reported in administrative data.

* XA AENRETE
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Measurement of political manipulation

o BHREHMNBFAEENSIEHI.
o AEIRALZANYT, BABBARXAZHH.

Figure 1: Consumption Distribution for Residential Consumers

Distribution of Electricity Consumption among Domestic (Rural) in 2013
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Empirical An s Data

Measurement of political manipulation

= AEEER e Xp 3BMEE v

FB Wi RE  KEEE v

HEEH, BENERZES

g KB BEEHE IR v

R, BERER (5 Benford's law) i T ESSHFRIEENEMISTHNES T, —HMEITEESHNLIETR, MVER
BB IR AR BHN TR, EEE RGN ZE1/0M3ME, BRI, AN, WEHEANKEIMOEERRE, T
BTFRESHEELSE5RH. EEIRERSH: 1NBEZANZERZRBA. 2 FMEEANSRE, DRRER]

AEBMFERE an

—AFIPERIOBIEFIEN, BKERIE, ASYNEFOERES— M Fa + LEENRNEE, #HRtbe + IEENHIEKEa + 2,
FEEZNE, ANHAEREST.

MBS BRI, IRFMIFFIEE, 1,2,3,..9, NXRELENIE, FIAKESNNSMNTER, BZEMNMAKI0E, MEENERAKX
WETHMET, M HOEENEEIMZE], DRI —HM2,3,4,. SEENE, MRXHBFEMELER, NEHWRTHIE
—RREBLLOA.
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Empirical Analysis Data

Measurement of political manipulation

B ERUBBELHUGIT, U kr L IR -

P(n) = logy(n + 1) — logy(n) = logb(”: 1),

Hn=1,2,...,b—1.

AEFEENMEERATMIMT, ESMUNBHLATA.

ETHGEUMFROLIER (%, NERF—MI) :

n| P(n) P(n) BtEHAN
1 130.1%

2
3
4
5
6
7
8
9

17.6%
12.5%
9.7%
7.9%
6.7%
5.8%
5.1%
4.6%
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Empirical Analysis Data

Measurement of political manipulation

@ The measure is the normalized distance of the distribution of the first
digit of consumption for each assembly-year from the expected distribu-
tion. This metric, which is the same as the chi-squared goodness-of-fit
statistic, represents the degree of manipulation in the underlying data.

*HFERKREHAMNERSECEERNRSE (RELCEH—EE
1#)

@ The second measure is the fraction of consumers in an assembly, in any
given year, who have a reported consumption that is a multiple of ten.

* MEIRERIEBE EHBRE A 10 BIEERIK P LE 51

o it b, HEHIEHNEINTEBSMH, EILTE 10 HEHMHIERKH
BB ELEEK.

o MNEMBHENMNERETFLFEHEEMNEIE, XXFE LAY T
R A —FhE AN I .
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Data

Summary Statistics

Table Al: Summary Statistics for Outcomes in Winning and Losing Legislative Assemblies

Full Sample BW: 4.17 pp BW: 4500 votes BW: 6500 votes BW: 8500 votes

Lights data analysis
Total Won Lost Total Won Lost Total Won Lost Total Won Lost Total Won Lost

No. of assemblies in each sample 184 42 50 25 25 35 17 18 47 41 26
Difference  Mean  Difference Mean  Difference  Mean Difference

Lights Density 27444259 34895.92 28288.77 28999.65 17 99 36325.12 85318.41

Log Light Density 1.42 9.74 0.21 9.72 0.23 9.76 0.23

Billing data analysis
Total Won Lost Total Won Lost Total Won Lost Total Won Lost Total Won Lost

No. of assemblies in each sample 184 148 36 41 22 19 15 17 1 22 19 58 35 23
Mean Difference  Mean  Difference Difference  Mean  Difference  Mean  Difference
Reported cons. of Electricity (KWh) 250.84 101.31 230.80 96.34 -9.42 230.80 96.34 230.87 93.62
Data manipulation 25.31 16.42 16.12 13.85 51 16.12 24.38 16.79
Total Bill (Rs.) 1473.33 652.65 626.81 -62.92 1352.83 626.81 1350.01 604.86
Total Arrears in bill (Rs.) 86.56 48.64 53.10 42.07 -3.04 82.53 53.10 82.83 51.94
Avg. energy price (Rs./KWh) 3.84 043 0.44 341 -0.08 376 0.44 3 0.44
Total Subsidies in Bill (Rs.) -149.66 -56.12 -144.72 -62.96 -98.92 -2.55 -144.72 -62.96 -143.69 -59.79
Connected load (KVA) 1.07 0.33 1.06 0.21 0.94 0.11 1.06 0.21 1.05 0.20
Notes: Summary statistics based on administrative billing data. The above table shows the mean level of the outcome variables by a range of

bandwidths, including the optimal bandwidth for RD plots of 4.17 percentage points. I also show the difference between the means of legislative
, for the 2011 election. I show billing outcomes from

assemblies that are aligned (‘Winning’) and not aligned (‘Losing’) with the ruling ps
2012 when my data begins.

resenter Mahadevan, 2024 March 25, 2025 14 /35



Empirical Analysis Empirical Design

|dentification and Specification

e RDD:Close election(BIfEi£E "#9HE" BIRHE, winner F1 loser
HAZFEEH)
o ZARTEAIFMAPIRHH FHBRFEELTH.

Yia = B1(vote-margin > 0), + f(vote-margin), + €jfora € BW

log( Lights ). = Zﬁt (I(vote-margin > 0),)+7¢+pa+eatfora e BW
t
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 Empircal Analysis BRI
Balance Check

Figure 4: Balance on demographic features across RD cutoff

(a) Average Population  (b) Share of Scheduled Castes (c) Share of Female Workers
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Notes: I show balance in terms of village characteristics from the Indian Census 2011 across the RD cutoff
for the state of West Bengal.
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Baseline Results

Results

Table 2: Discontinuity in Reported Consumption

Unit Consumption in KWH

Residential (Rural)

RD Estimate -135.9%%% -120.2%%% -123.2%%% _140.3%%F _155.1%%% -136.8%**
Std. Error (21.64)  (24.24)  (2047)  (21.02)  (2244)  (23.51)
Observations 53,084 8,526 11,262 11,176 11,128 10,992
Bwidth 6500 6500 6500 6500 6500 6500
Year Stacked 2012 2013 2014 2015 2016
Residential (Urban)
RD Estimate -376.8%%% -304.5%%% _361.2%%% _377.3%*F _306.5%%* _428.1%**
Std. Error (80.86) (96.76) (83.92) (79.25) (76.96) (73.02)
Observations 58,225 10,316 12,122 12,075 11,965 11,747
Bwidth 6500 6500 6500 6500 6500 6500
Year Stacked 2012 2013 2014 2015 2016
Commercial (Rural)
RD Estimate 62.42 119.2 46.83 77.51 -18.61 101.5
Std. Error (75.90) (98.40) (78.51) (69.61) (80.17) (87.96)
Observations 20,946 3,368 4,465 4,391 4,374 4,348
Bwidth 6500 6500 6500 6500 6500 6500
Year Stacked 2012 2013 2014 2015 2016
Commercial (Urban)
RD Estimate -546.1%* -464.8% S5TT.0%%  -549.5%F  _537.8%F 579, 7%
Std. Error (2584)  (2735)  (250.6)  (2340)  (2647)  (291.2)
Observations 66,623 11,975 13.917 13,656 13,686 13,389
Bwidth 6500 6500 6500 6500 6500 6500
Year Stacked 2012 2013 2014 2015 2016
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Empirical Anal Results

Baseline Results

Figure 5: Satellite Night Lights: RD Plot and Difference-in-discontinuities Analysis

(a) RD Plot (b) Difference-in-discontinuities
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Empirical Ana Results

Baseline Results

Figure 6: Lower reported consumption in regions where the ruling party won (2012-15)

All Categories (Cons. kWh/quarter)
2012 Reported Consumption of Electricity
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Empirical Analysis Results

Mechanism

o baseline H)ZERE BHEM, RAFELRATE, MNHHMIRE
RAEER N FRRR R X B B E R LR BRGE R,

o Electricity meter readings provide one of the few manipulable margins
on which to affect electricity prices. In order to bill consumers, electric-
ity utilities send meter readers to account holders’ premises to manually
record consumption. {EESLHIARA TR, ¥R BZIWEHEREF
REMRAAZESWA, DREEFILERZEEESRZEE.

@ Another way politicians may exploit the electricity sector is by selec-
tively discouraging utility action against energy theft. B 834K %k H
ALK E AR R B—RERE—RER.
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Mechanism

RD Estimate
60 80 100

40

20

Results

Figure 7: RD Coefficients for Manipulation Outcomes Across Bandwidths

Measure of data manipulation: Benford's Law

Data Tampering: Prob(Bill Amount Multiple of 10)
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Notes: I plot coefficients across years for measures of data manipulation, and confidence intervals of standard
errors clustered at the electrical-feeder level. Specifically, I study the distance of the observed distribution
from the expected distribution as per Benford’s (1938) Law and the fraction of consumers whose consumption
was a multiple of ten. ‘BW’ indicates the bandwidth size. The bandwidth of 6500 votes corresponds to the
optimal bandwidth of 4.17 pp winning margin percentage used throughout this paper. For both outcomes,
I plot the RD coefficients between 2012 and 2016 and find results robust to other bandwidths — both lower
and higher than the optimal bandwidth of 6500 votes (between 4500 and 8500 votes). These regressions
control for the total size of the electorate within each assembly.
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Empirical Analysis

Results

Welfare Consequences of Political Patronage

B R B A M EERE, BANREAEEUFTEEIR,
1E=I=I3'TJ:%§VIEH’JEH+ SI A B MEAK R TIBRE, &

HEEEEITHARNEE-

Figure 10: Market Distortions Due to Political Corruption
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Welfare Consequences of Political Patronage

o HERBHEARIFERE (EXLNHS) NKEHE, & 321K
log( Consumption );; = d,log( MarginalPrice ), + €/,

o TEREZACHAE (2011-2016 £ ), ENEFEZMPFPHIR NARHITTS
REMEE, XETUHB NEENDE-

o FIABURIRIAEMEARIESRS IV, WHMEROFRMGITNESHEE
Z BRI R

o MBFIFEEMNEMERAXMENE, SIKBE—IRY.
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Welfare Consequences of Political Patronage

(a) (b)
Price Schedule for Residential (Rural) Consumers _ . Price Schedule for Residential (Urban) Consumers
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Empirical Analysis Results

Welfare Consequences of Political Patronage

o AFEFIEMA = MiaiHE x MEEN CRERE) < KAKE

o HTHAMAIBEIN, HBERRSIEMW. XEBIITEHESE
E XM R R RS Al HX —1E .

o A HEBERERIR =05x(¥RIHE + REIHE)xA N1
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Results

Welfare Consequences of Political Patronage

AR KSEENEER%
A
« WM (e) RIESTIFOHEIE (Pcpectea) o A5
Alog(Consumption)

€
- %8 HAEHEE (D)), it ON 7N

BEskiE:

= MEHBEE (D1) MEIERBGHAR (FHME) HTEEREE.

= g () REMRENGITER (HIN, BRAF®ER-056, BlMFR-2.94)
TS (BRI AP A)

- MAFERE D, = T16KWh,

= 1824 AP = Pryiir — Pospectea = 0.85 51 /KWh,

= BEPERK: 716 x 0.85 x 4 = 2442 5L /4E,
Bk

= ABERRERMHRE A7, BIR%N 2442 x 2.74 x 10° = 8.475 175 1y

Alog(Price) =
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BES: WEHRMEA%

HHESE:
- DEBHHIE (Alog(Lights) = 0.44) BUEERS (FUERMTAEFEN0.09) KD
THBHEK
Alog(Cons) = 0.44 x 0.09 = 0.04 = 3R 4%.
- (2014515.70/5HE/KWh) it .
B

- BREGBPEEIENR: 716 x 4% = 28.6 KWh,
- BEPER%: 28.6 X 5.70 x 4 = 653 J5HL/4F.
Bk
- BREHAPSMRER 653 x 2.74 x 10° = 1.787{Z/5H
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Empirical Anal Results

Welfare Consequences of Political Patronage

Table A6: Calculation of Loss in Producer Profits

Part A: Change in producer profit from under-reporting

Residential Residential Commercia
(Urban) (Rural) (Urban)

Initial cons (D1) 716 280 967
Change in price from elasticity Prorifs-Prapected 0.85 0.58 0.06
(Table A7)
Loss in profit per account (Rs. annualized) 2442 645 741
Part B: Change in producer profit from over-consumption
Over-consumption (log(lights)) (Table 1) 0.44 0.44 0.44
Multiplier:Alog(lights)—  Alog(cons) (Figure 0.09 0.15 0.05
A7)
A(Log(cons)) 0.04 0.07 0.02
% ACons (KWh) (%(D2-D1)) 0.04 0.07 0.02
Loss in profit per account (Rs. annualized) 653 447 1323
Part C: Total loss in profit
Accounts in AITC controlled areas (millions) 2.74 10.69 0.45
Total Loss (Part A+Part B) 3095 1092 2063
Scaled up by accounts (Mill. Rs) 8475 11677 937
Scaled up by accounts (Mill. $) 146 201 16
Total for electoral term (Mill $) 731 1007 81
Total (Mill $) 1818

Mahadevan, 2024 March 25, 2025
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Empirical Analysis Results

Welfare Consequences of Political Patronage

HBRE R RIS ORI EM ARG SRAYHE R BIBINS SIS TGRS IR

1 itEAE:
o {EAERIL T ERITE:
ACS = 0.5 x (D; + D;) x AP
o Hift, Dy = Dy x e2198(Con3) AP = Proier — Prypectede
2. mBItE (BRBHAF):
o Dy = 716 KWh, D; = 716 x e"%* ~ 745 KWh,
o AP = 0.85 f5i i /KWh,
o SEPEES: 0.5 x (716 + 745) x 0.85 x 4 = 623 /5 H,
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Empirical An s Results

Welfare Consequences of Political Patronage

Table A7: Gain in Consumer Surplus from over-consumption (Elasticity from this paper

Consumer Class Domestic Domestic Commercial
(Urban) (Rural) (Urban)
Elasticity estimate (€) (Table A4) -0.265 -0.564 -2.550
Initial cons level (mean qtrly. cons 716 280 967
(KWh) - losing assemblies)
Lights-Cons elasticity (Figure A7) 0.09 0.15 0.05
ALog(lights) (Table 1) 0.44 0.44 0.44
ALog(cons) (log(D2-D1)) 0.04 0.07 0.02
ALog(price)=Alog(cons)/e -0.16 -0.12 -0.01
APrice ( Prariff-Prapected) -0.85 -0.58 -0.06
ACS=0.5%(Initial+Final cons)*APrice 623 167 62
(Area of trapezoid in Fig 10)
No. of accounts (millions) 2.74 10.69 0.45
Total annualized gain in CS (mill. Rs.) 6832 7138 337
CS for electoral term $ (Mill. $) 1173

Notes: This table shows the steps of calculating changes in consumer surplus in Figure 10. The table
uses data from administrative billing records and satellite nighttime lights data to arrive at the estimates.
I use an exchange rate of Rs. 58/$ (2014). I compute APrice=(exp(Alog(price))-1)* Prayify.
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Conclusion and Dis:

Outline of today’s discussion

e Conclusion and Discussion
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Conclusion and Discussion Conclusion

Conclusion

@ Political patronage can have adverse welfare implications that go well
beyond the transfers caused by selective access to a few favored groups
and imposes a significant efficiency loss for society.

@ Given its large impact on policy-making, ability to provide public goods,
and measurement of development progress, this is an important area
for future study.
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Lighting around:related papers(Especially China Story)

Political manipulation

@ Henderson et al.(2022, JPubE): 1 #1THiZRIIRMN . L5 BirfnE
HE (S 7 B R F L BRI g E T Ao i i, [
B ME T F s R

@ Zeng&Zhou(2024, JUE): i@iZ Lk % GDP IR KT L E4E, £
ZiFiEtRa BEERZNEE KR 2013 F£2Z8], B RFE#HT GDP &
BEFEEREAHE.

e Gong et al.(2025, JPubE): #ZE Ay GDP RS EE E—FRIBER
%, WK Bunching, BHRRT REARIFRIE NiX—ERE, RXAW
RE R IR EHR .

Presenter: GAO Han (SYSU, ISBF) Mahadevan, 2024 March 25, 2025 32/35



Lighting around:related papers(Especially China Story)

Political connection and local favoritism

o Caietal. (2017,JUE): X&F 20% MEERFLBLERSEFHE
REME, EP/N\BULEFBRE "X&5" HIFEE.

o Chen&Kung(2023,EJ): T MiTIARI BRI HERR (. 48 F4l+Hu$r+n
R BT E RIBREHAER A EE AESHMEENT 3 4.

o Cao(2024,ECMA 2ndr&r): FEZA T BUE REXHIFF A B ISR, X
NERE HEME 75% MBEERIRE.

o Tang et al.(2025,JUE): BIRFRMPHHEM AL REF, ARitidlR
MERPRERZS T, BERBERFEER, mEtAEH
FFATHEX ARSI Sl IgK.

o JbR—{IiFTAH WP: 5§ connection Rt EFASMIES T,
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Conclusion and Discussion Lighting around:related papers(Especially China Story)

Patronage network

@ Thanks to Tang Meng (SJTU) s help for this page!

o Connection MY EZEHEHEZE, LAEEARERBAFZIE.

o Jiang(2018 AJPS): ZHAL L KERF—XMBHKHNER (AHA
EF'BR" X&) BMTFATERFIEK; Jiang&Zhang(2020,JPubE):
BRXRE/METEFSETESVBEBESL(T.

o Lei(2023, CPS): £ "M A{Z" itXIHAE], Patronage Network BERH{E
M A EAFREESHAHIE.

o Xue et al.(2024, PC): HBEREXZHHITE, HABMAHILTI &
B

o Keet al.(205WP): BIEARINS SEEERSMELE "B
LERSHEEEE "H—HE", AREFLHL.
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Lighting around:related papers(Especially China Story)

Comments

o HERRR "ER", ERFHBEAIEIASMTSRIAFNS (UL
RERENHE) EBATKE: NARIARDERETS, N
MRFREHEE—REXHNZFFIEILEHE.

o connection &t patronage AI#IN AR IEEXIHIA. BEHERE
E—WEBN, R "% . BXE—NEKSE LEELHETH
BURAFEEE, ALAXM connection SIEMSAALE INSEEL.
B A .

@ Brainstorm and future ideas

* it local favoritism F political patronage HITIE. N KERXRME
B. FRiREXK. FIRBEREFSIE, B8 Al geTIBEFNE
Bi—F 1.

* BEREROEEM, BR. EfE. E "BERIEE, ARUT
BRMER "BXR" RESHEIEREE ZREEEEERER
BE#E?
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