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Power Sector Reform and Blackout in India

1EREN

EFERIKRFERERD



[FL&HIC

O(VFAEET 5B AP
c FE-BATRE /" BHOIEI(EE-BKEH)
- BREBOREL EREEL-HEXMH K

EEREOBE o
*;E‘%Eﬁ%d)@;h :> ﬁ* ﬁ'J/DZL,u.\,?;%

OAX#HE

O 1FDEAHER

@ RIED %‘%HE?JE&EJ

@ rraﬁﬂﬂiij)}%l SR SH s i




1. A2 REHERFT



A1V EDEHERM N EREENHE £ M DIR T LLER SEEDHT

GWh Figure 1 Mode Wise Growth of Gross Power Generation (Utilities Only)
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Figure 2 Mode Wise Growth of Gross Power Generation (Utilities Only)
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Economic development and power consumption
India, China, Japan, US, France and Russia
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Data : World Development Indicator.
Note: The period is from 1960 to 2011 for US, JPN and FRA, from 1970 to 2011 for China and from 1990 to 2012 for Russia.
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power consumption per capita (kWh)
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Note: The period is from 1960 to 2011 for US, JPN and FRA and from 1970 to 2011 for China.
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Figure 2 Power Consumption and Economic Development
India and China
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Source: Original actual data is from World Development Indicator. Data on projected value is from Planning Commission
(2006). Estimated values is authors calculation basing on the actual trend from 1971 to 2011.
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Figurel Position of power requirement and availability
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Figure 6 Power shortage in 2012 (% of annual requested energy)
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Figure 5 NSDP vs Electlicity consumption (per capita), 2006-2012
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Figure 2 Statewise electrification status
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Figure 8 Composition of Power Supply Cost and Revenue per kWh
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Source: Calculated by the author from PRC(2008),(2012)(2014)

Note

*Data of the utilities directly selling electricity to consumers only.

**"Qther costs" include cost for Employees, O&M, Interest, Depreciation, and Admini and General expenditure
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Figure 6 Recovery ratio with and without subsidy
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Figure 9 Net Area Irrigated from Different Sources of Irrigation and the
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R DIEE 2004,20120F  (xTariffd#2007,20114)
©) @ ©) @ ® ®

Per capita electricity Unit cost of power Tariff distortion Profit loss margin

consumption Energy Deficit (%) supply (2004 ATC loss (%) (Agriculture/Industria| . o
(kWh/year) Rs/KWh) N without subsidy (%)

2004 2012 2004 2012 2004 2012 2004 2012 2007 2011 2004 2012
Andhra Pradesh 764.8 11349 -0.70 -17.60 2854 4298 21.2 13.6 2.2 28 -13.204 | -77.544
Bihar 751 1454 -10.10 -16.70 6.068 5.668 82.5 54.6 144 25.1 -52.606 | —-84.963
Chhattisgarh 684.8 14954 -1.70 -1.70 3.254 2.198 32.3 25.1 215 30.9 4.692 -7.416

Delhi 1553.8 1613.3 -1.00 -0.50 3.800 3.945 429 15.2 35.1 41.7 2.570 1.837
Gujarat 1298.8 1796.3 -11.70 -0.20 3.743 3.117 35.2 19.9 26.1 36.6 -21.176 -3.723
Haryana 950.7 1722.3 -5.70 -17.70 3.833 3.866 43.7 32.6 8.7 8.8 -40.233 | -74.384
Jharkhand 546.2 846.8 -2.20 -3.90 6.958 4503 62.8 475 10.4 10.7 -35.182 | —-68.221
Karnataka 660.0 11291 -4.20 -13.90 3.527 2.990 33.7 208 156 504 -21.726 | —14.249

Kerala 3978 630.1 -1.20 -4.00 3.725 4298 321 10.5 26.1 25.7 -7.338 2.067
Madhya Pradesh| 515.5 752.7 -13.50 -9.60 3.254 3.733 54.3 31.2 254 604 7.398 -42.165
Maharashtra 879.1 1239.3 -12.10 -3.20 3.447 3.520 28.0 220 39.0 341 -5.079 -1.853
Orissa 7355 1209.2 -0.80 -3.30 3.333 3.233 429 429 36.6 20.9 -13.181 -7.049
Punjab 1245.2 1761.1 -9.00 -5.30 4681 2.998 240 17.7 0.5 0.0 -76.185 | —-34.715
Rajasthan 583.3 981.9 -0.80 -3.00 4521 3.766 46.7 20.0 291 28.2 -37.083 | —84.380
Tamil Nadu 918.1 1226.3 -0.60 -17.50 3.369 4806 194 20.7 0.0 0.0 -17.837 | —-59.741
Uttar Pradesh 308.8 450.0 -20.10 -16.60 3.780 3.623 46.8 429 37.7 37.6 -42.955 | -70.226
West Bengal 413.5 593.9 -1.60 -0.70 3.476 3.832 23.9 34.4 29.2 447 -6.442 0.469
India 6125 9144 -7.30 -9.00 3.660 3.746 34.8 254 18.6 27.9 -21.628 | -33.402

Power Finance Corporation, Report on the performance of state power utilities for the years 2010-11 to 2012-13, Plannning Commission “Annural
Report on The Working of State Power Utilities and Electricity Department” 2013-2014 &Y {ERL
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Unit cost of Per C?p_lta Profit loss |Tariff distortion ..
ATC loss (%) | power supply electrlcrfy margin without | (Agriculture/In Energz;/l))eﬂmt Average
(2004 Rs/KWh)| SONSUMPEON | g bsidy (%) | dustrial) "

2004 [ 2012 | 2004 | 2012 [ 2004 | 2012 | 2004 | 2012 [ 2007 | 2011 | 2004 | 2012 | 2004 |rank| 2012 | rank
Andhra Pradesh| 0.97 0.93 1.00 0.39 0.47 0.60 0.75 0.09 0.06 0.05 0.99 0.00 0.71 7 0.34 14
Bihar 0.00 0.00 0.22 0.00 0.00 0.00 0.28 0.00 0.37 0.41 0.51 0.05 0.23 17 | 0.08 17
Chhattisgarh 0.80 0.67 0.90 1.00 0.41 0.82 0.97 0.89 0.55 0.51 0.94 0.91 0.76 3 0.80 3
Delhi 0.63 0.89 0.77 0.50 1.00 0.89 0.94 1.00 0.90 0.69 0.98 0.98 0.87 1 0.82 2
Gujarat 0.75 0.79 0.78 0.74 0.83 1.00 0.66 0.93 0.67 0.61 043 1.00 0.69 9 0.84 1
Haryana 0.62 0.50 0.76 0.52 0.59 0.96 0.43 0.12 0.22 0.14 0.74 0.57 0.56 13 | 047 12
Jharkhand 0.31 0.16 0.00 0.34 0.32 0.42 0.49 0.19 0.27 0.18 0.92 0.79 0.38 16 | 0.35 13
Karnataka 0.77 0.77 0.84 0.77 0.40 0.60 0.65 0.81 0.40 0.83 0.82 0.21 0.65 10 | 0.67 5
Kerala 0.80 1.00 0.79 0.39 0.22 0.29 0.82 1.00 0.67 042 0.97 0.78 0.71 6 0.65 7
Madhya Pradesh| 0.45 0.53 0.90 0.56 0.30 0.37 1.00 0.49 0.65 1.00 0.34 0.46 0.61 12 | 0.57 10
Maharashtra 0.86 0.74 0.86 0.62 0.54 0.66 0.85 0.95 1.00 0.56 0.41 0.83 0.75 5 0.73 4
Orissa 0.63 0.27 0.88 0.70 0.45 0.64 0.75 0.90 094 0.35 0.99 0.82 0.77 2 0.61 9
Punjab 0.93 0.84 0.55 0.77 0.79 0.98 0.00 0.58 0.01 0.00 0.57 0.71 0.48 15 | 0.65 8
Rajasthan 0.57 0.79 0.59 0.55 0.34 0.51 0.47 0.01 0.75 047 0.99 0.84 0.62 11 0.53 11
Tamil Nadu 1.00 0.77 0.87 0.25 0.57 0.65 0.70 0.29 0.00 0.00 1.00 0.01 0.69 8 0.33 15
Uttar Pradesh 0.57 0.27 0.77 0.59 0.16 0.18 0.40 0.17 0.97 0.62 0.00 0.06 0.48 14 | 0.32 16
West Bengal 0.93 0.46 0.85 0.53 0.23 0.27 0.83 0.98 0.75 0.74 0.95 0.97 0.76 4 0.66 6
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Figure 11 Regulatory Governance and the Financial Status of Utilities
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Source: Author's calculation using data from Pargal and Mayer(2014) and PFC (2014).

Note: Data of the utilities directly selling electricity to consumers only.
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Table 2 Definition of Variables

Name Data level Definition Source Type Obs. | Mean Max Mini S.D.
Estimated | t f total | sal t .
Power_Outage stimated loss as percentage of total annual sales due to Numeric | 6676 | 3.20 100 0 652
power outage (%)
. World Bank
Firm_Size The number of permanent, full-time workers end of last "The India 2014 Numeric | 7854 | 1153 9999 2  364.3
- fiscal year Enterprise Surve
Establish prise Survey
Data set
ment X i . . .
Dummy for the establishment located in EPZ or industrial | (http:/microdata.worl
EPZ_Dummy park (Equal to zero if the establishment is located in dbank.org/indexphp/c [  Binary 7859 | 0.57 1 0 0.50
either) atalog/2225)
. Dummy for mega city (Equal to zero if the establishment .
Megacity_Dummy is located at the City with population over 1 million ) Binary 7859 | 0.45 1 0 0.50
Corporate_Governance The s_hare of_the erd_ependent director, who is not ) World Bank Numeric 11 131 33 0 14.0
associated with utility, government, or owner India Power Sector
Review"
. o . .. | (http://data.worldbank
The index of institutional design of state-level regulation in .org/data-catalog/india- _
Regulatory_Governance terms of SFTI_?C Autonomy, Capacity, Transparency and power-sector-review) Numeric 17 57.3 100 26 22.0
Accountability,
The ratio of profit to the total revenue without subsidy
Profit_Margin State [from state governments. Taking average value of the PFC(2014) Numeric 17 -0.35 002 -0.85 0.34
utilities selling to the consumers directly in the state. (%)
The ratio of profit to the total revenue with subsidy from
AT&C_Loss state governments. Taking average value of the utilities PFC(2014) Numeric 17 27.7 54.6 10.5 12.9
selling to the consumers directly in the state. (%)
Electricity Balance Electricity balance = (Available electricity - Requirement CEA(2013) Numeric 17 77 02 176 65

electricity) / Requirement electricity (%)
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Tablel Statewise Description of the Loss due to Power Outage
Number of
Number_of Mean (%) Stan_da_lrd Max (%) observation
observation Deviation .
with value 0 %
Andhra Pradesh 548 5.55 6.87 60 62
Bihar 297 10.02 12.09 60 87
Chhattisgarh 280 0.28 0.87 5 244
Delhi 470 041 1.76 25 401
Gujarat 472 0.00 0.00 0 472
Haryana 298 2.78 3.59 30 49
Jharkhand 242 7.71 11.30 50 100
Karnataka 558 1.60 1.72 20 138
Kerala 408 3.88 4.44 20 138
Madhya Pradesh 329 141 2.65 20 189
Maharashtra 606 0.56 1.48 10 492
Orissa 203 3.70 4.19 30 19
Punjab 395 6.38 7.49 60 103
Rajasthan 281 1.69 3.01 20 138
Tamil Nadu 445 7.93 1171 100 98
Uttar Pradesh 377 3.30 6.66 90 59
West Bengal 467 1.25 2.54 20 276
Total 6676 3.20 6.52 100 3065
Table 3 Correlation Matrix
Power_Outage  Corporate_Governance Regulatory_Governance  Profit_Margin AT&C_loss Electricity_Balance Firm_Size EPZ_Dummy Megacity_Dummy
Power_Outage 1.00
Corporate_Governance -0.27 1.00
Regulatory_Governance -0.25 0.37 1.00
Profit_Margin -0.34 0.43 0.59 1.00
AT&C_Loss -0.09 0.13 -0.14 0.17 1.00
Electricity_Balance -0.31 0.52 0.57 0.78 0.30 1.00
Firm_Size -0.02 -0.05 -0.11 -0.03 0.03 -0.06 1.00
EPZ_Dummy -0.06 -0.01 -0.05 0.02 -0.07 0.03 0.06 1.00
Megacity_Dummy -0.06 0.44 0.34 0.28 -0.17 0.33 -0.03 0.02 1.00
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Table 4 The Impact of Corporate Governance

Eq (1) Eq (2) Eq (3)

Coeffic Standar Coeffic Standar Coeffic Standar

ient dError ient dError ient dError

Corprate_Governance
Profit_Margin
Electricity Balance
AT&C Loss
Firm_Size

Megacity Dummy
EPZ Dummy
Constant

-0.343 (0.035) ***

0.000 (0.001)
0.051 (0.709)
-1.467 (0.661) **
5.054 (1.404) ***

-0.152 (0.031) ***
-0.138 (0.01) ***

0.000 (0.001)
-0.263 (0.686)
-0.273 (0.644)
-3.479 (1.377) **

-0.049 (0.029) *

-0.842 (0.06) ***
0.296 (0.047) ***
-0.001 (0.001)
1.633 (0.706) **
0.085 (0.635)
HHH#E (2.054) *rx

Number of observation
Log pseudolikelihood

4,790
-538288

4790
-521145

4790
-516663

Note

Dependet variable: Power QOutage
left-censored observations at outage loss<=0: 2298
uncensored observations: 2492
right-censored observations: 0

ek ekt and "+ denotes statistical significance at the 1%, 5%, and 10% level correspondingly
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Table 5 The Impact of Regulatory Governance
Eq (3) Eq (4) Eq (5)
Coeffic Standa Coeffi Standa Coeffi StaNda
tent Error clent Error clent Error
Regulatory Governance -0.244 (0.017)*** |-0.167 (0.015)***  |-0.144 (0.015) ***
Profit_Margin -0.096 (0.008) ***
Electricity Balance -0.504 (0.042) ***
AT&C Loss 0.045 (0.02) **
Firm_Size -0.001 (0.001)* -0.001 (0.001) ** -0.001 (0.001) ***
Megacity Dummy 1.739 (0.542)*** 1.687 (0.541) *** 1.869 (0.545) ***
EPZ Dummy -0.673 (0.639) -0.465 (0.606) -0.202 (0.599)
Constant 14.696 (1.139) *** 7.462 (1.131)*** 3.682 (1.322) ***

Number of observation
Log pseudolikelihood

6,671
-628273

6671
-616174

6671
-614179

Note

Dependet variable: Power _Outage

left-censored observations at outage loss<=0: 3060

uncensored observations: 3611
right-censored observations: 0
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