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ABSTRACT

Theft and corruption are common in electricity disition systems
worldwide. We have analysed electricity theft ine thiramework of an
individual’'s choice under uncertainty and throughheee-layered principal-
agent-client model of corruption. The study findett an individual steals
electricity only if the subjective benefits are lnég than the associated costs e.g.,
fine imposed in case of detection or job dismisghk fair tariffs and efficiency
wages along with higher deterrence and active euesuinvolvement in
reporting electricity theft can help in combatingrruption and pilferage in
electricity sector. Moreover, deterrence througttréased probability of
detection and conviction are important policy measu

JEL Classification: Q4, H8, R2, K1
Keywords: Individual's Choice, Principal-Agent Model, Eleicity Theft



1. INTRODUCTION

Theft and petty corruption are quite common in tleity distribution
systems of many countries, especially the devetppines. It occurs when a
distribution company fails to recover its receivbleither due to illegal
abstraction or non-payment by consumers; and ingurogcording or reporting
by electricity meter readers. As a result theytitails to receive the full price of
the power it sold. For example, dishonest consunedfer steal electricity
directly from distribution lines or collude withility employees by bribing them
to save themselves from detection and convictidactEcity theft harms the
financial health of distribution companies and etfffauture investments in the
power sector. Electrical energy worth billions @lldrs is stolen every year and
the costs are routinely passed on to the payingpmess directly in the form of
high tariff rates and indirectly through poor gtyabf service [Smith (2004)].

This study attempts to model electricity theft melectricity distribution
system in the framework of individual choice undisk and principal-agent
model of corruption. The electricity sector of dexgng countries generally
faces extensive public controls that sometimeselsgtricity as a tool to pursue
social, economic and political objectives. Publiominance and non-
commercial approach in utilities’ management regultividespread corruption,
and inefficiencies at the generation and distrinutilevels [Lovei and
McKechnie (2000)]. There may be temptation likewise consumers to take
advantage of poor governance and deficienciesgulatory regimes.

The economics of electricity theft is concernedhyaiiily with the cost
and benefits of limiting this non-violent crime. & bbenefits of curtailing theft
are associated with increase in revenues of aslind improved quality of
service for the consumers. The potential costs Iweeb are increase in
surveillance expenditures of utilities as well ayment of rewards and price
incentives to monitors and consumers respectivélthough theft itself is a
form of corruption, yet corruption in this study éensidered as any kind of
fraudulent use of electricity wherein consumereful) and utility employee
(agent) collude for their respective gains causass to the utility/government
(principal). By corruption, we refer to the followg phenomena. The agent and
client may collude for illegal private gains by thgent not reporting fully the
actual electricity consumption of a client, or agemay extort money from
honest clients by reporting high meter reading$atse detection of theft. The
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individual behaviour towards electricity theft itudied in the framework of
expected utility maximisation. In addition, we cbnst a three-layered
principal-agent-client model of corruption in thentext of electricity theft. The
agent delivers electricity to clients and doestoat over the actual revenues to
the principal. On the basis of our models, we &ighi identify the major policy
tools for the principal to combat corruption andatficity theft.

The paper is organised as follows. We begin ini8e@, by looking at
the literature covering the wide range of issuetuiing economics of crimes,
corruption and law enforcement. Section 3 illugtsathe anatomy of electricity
theft, its extent and consequences. We proceedobmgtruicting the simple
theoretical model of individual behaviour towardsctricity theft in different
settings in Section 4. The potential policy varéabhre discussed in Section 5.
Section 6 summarises the findings and concludesttiuy.

2. LITERATURE REVIEW

Becker (1968) motivates theoretical research oretlmmomics of crimes.
It suggests that the criminal is a utility maxinmiseho weighs the subjective
costs and benefits from a crime and that impositibmpenalties may help to
reduce the crime rate. Polinsky and Shavell (1$1@)y the impact of fines on
risk-neutral and risk-averse individuals and thmegults favour the imposition of
maximal fines on convicts. Shavell (2003) sugg#sas if the expected private
gain and cost in terms of harm caused by crimenamginal, morality can deter
but if the cost and private gain are substantial, ¢nforcement will be required
along with morality to provide optimal deterren&alinsky and Shavell (2001)
illustrate that corruption dilutes deterrence imgabby penalties; hence it has to
be reduced in order to make tools of deterrenaxtiie.

The irregularities in electricity sector of a regimainly stem from the
socio-political structure of the region and indiitnal governance of the
operating utilities. In economics literature, cqtian is mostly analysed in the
framework of principal-agent model where the ins¢seof the principal and
agent diverge and there is informational asymmétrythe advantage of the
agent. In the context of crime, corruption and tleity theft, individuals’
perceptions determine their behaviours. In the éaork of the principal-agent-
client model, the role of agent is found critical the literature as he/she
manages the relationship between clients and iheipal [Klitgaard (1988)]. In
different regions of a country, perception of indivals about corruption may
vary and hence their chances of being corruptitde miso vary [Sah (2005)].
Many past studies attempt to identify other detgrriactors, such as morality
and psychological and reputation costs [see, fetaimce, Gordon (1989); Myles
and Naylor (1996) and Tirole (1996)]. Several mstiies surveyed in detail the
literature on corruption [see, for instance, Skleifand Vishny (1993);
Mookherjee and Png (1995); Groenendijk (1997); Bard(1997); Guptaet al
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(2002); Aidt (2003) and Silva,et al (2007)]. These studies cover
multidimensional aspects of corruption and its dateants and identify
corruption as a socially and economically undesrabhenomenon.

Smith (2004) explicitly focuses on electricity thefnd compares its
various forms and measures to reduce it. The dindg that lower losses (less
than 6 percent) are most common in countries vatin ¢orruption perception
and while higher losses (over 30 percent) are rnostmon in countries with
high corruption perception. The study links elagityi theft with mal-
governance. Few other studies explore the reldiiprisetween efficiency and
corruption in the electricity sector. BoO and Rog0D07) find that corruption
increases the factor requirement of firms due temion of the managerial
efforts away from factor coordination.

The issue of electricity theft with regard to mdidel of individual behaviour
towards crime and corruption is over looked in litezature. We develop a model
of crime in the framework of choice under risk amdagency model of corruption in
the electricity sector. The special features of shely are its novelty and sector
specificity. Our model of electricity theft and ogption enables us to identify the
key relationships among economic, social and gevem variables based on the
expected behaviour of the individual and suggéstypimplications.

3. GENERAL ANATOMY OF ELECTRICITY THEFT

Electricity is generated at various power statiombjch are generally
located at distances from the load centres or eedsult is then transported to
end-users through wires, transformers and condsicBuring transmission and
distribution, a part of energy is lost. This is gally called transmission and
distribution (T&D) losses in electricity system. 8 &D losses break up into
technical and non-technical losses. Apart fromnézi reasons, some energy is
lost from utilities’ standpoint due to illegal akesttion or electricity theft. It is
generally called non-technical losses or more $igally electricity theft.
Electric utilities charge for electricity on thedis of readings displayed on the
meters at the consumers’ interface. Electricityttisea crime worldwide.

In order to supply electricity to its consumersjlityt delegates its
employees various activities, such as maintenagieefricity retailing and theft
detection. A utility employee acting as an agenedly interacts with the
consumers and hence may collude with some of theris dhe case in the
agency model of corruption. The agent may help wowss in hiding the actual
electricity consumption by accepting bribes frorarth Both of the corruptible
employees and consumers benefit through thistiligtationship. The electricity
theft can be summed up as an issue related to Reae. impropeRecording
(ilegal abstraction of electricity), less than wadt Reporting (collusion of
employees with consumers to hide actual consumptanillegal private
income), and lowRecovery(non-payment from consumers). Less than optimal
level of any of the three Rs may result in oneheffollowing outcomes.



(a) Electricity theft committed by consumers thelvise.

(b) Consumers stealing electricity with the conne@ of utility
employees.

(c) Consumers not paying for their electricity aes.

The drain of resources through theft or non-paymedtices the utility’s
profitability resulting in poor quality of electity supply. The relationship
among key players in the three-layered agency mied#ustrated in Figure 1.
Corruption has been high on research agenda of méemnational agencies like
World Bank, Asian Development Bank, Transparendgrimtional and USAID
in the past two decadé€©n the whole, these agencies focus on sectoratesp
of corruption and ways to combating it [see, foample, Eskeland and Thiele
(1999); Lovei and McKechnie (2000); Ruth (2002)].

Fig. 1: Principal-Agent-Client Linkages in Electricity Theft

Client Agent
| Honest | |Dish0nest| | Honest | |Dish0nest
| Not Collude | | Collude |

|N0t detectedl | Detected | |Not detected

4. MODEL OF ELECTRICITY THEFT

The theft model is developed on the basis of gl literature on
crimes and in the framework of the three-layeredgipal-agent-client model of
corruption [see, for instance, Becker (1968); Ajllam and Samdo (1972);
Becker and Stigler (1974); Clotfelter (1983); Gard¢1989); Besley and
Mclaren (1993); Clarke and Xu (2004); Bo and R¢26i07)]. The individual's

World Bank president James Wolfenson emphasisédeajoint annual meeting of IMF
and World Bank in 1996 that corruption would betba Bank’s top priority [Jain (2001), p. 102].
The World Bank (2009) publication of sourcebookett “Deterring corruption and improving

governance in the electricity sector” is clearlgign of commitment and deliberation of corruption
in electricity sector.
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choice under uncertainty is considered as theisggpbint for model building at
Sections 4.1 and 4.2. Our choice of studying irmhial behaviour is
methodological and it does not deny the importaoteaocial and economic
institutions, of which the individual is a part.

4.1. Individual's Behaviour Towards Electricity Theft

The standard approach to model the behaviour dftradity stealing
consumer is based on the economics of decisionngaltnder risk with the
presumption that the individual involved is an ectpe-utility-maximiser. We
assume that the electricity consumer is risk avangkis connected to electricity
grid. However, he/she can extract electric powemfrgrid illegally either
through meter-tampering or by-passing the eletyrioneter of the utility if
he/she chooses. The decision of the individual ased on comparing the
associated expected benefits with the risk involeedl expected costs. In
particular, paying fully for electricity consumptican be viewed as purchasing
a safe asset, while electricity theft is analogtmspurchasing a risky asset.
Therefore, electricity theft decision facing aniindual essentially becomes a
portfolio selection that conforms to the Von Neumdworgenstern axioms for
behaviour under uncertainty.

A consumer faces the choice of whether or not tarod electricity theft.
What he/she will gain from engaging in electriditgft depends on a number of
random factors, some of which are assumed to bevikrio him/her before
he/she makes the decision. Let the average elé¢gtpidce bel and individual
consumesC units of electricity that has the vali® = A.C, measured at a
particular point in time when he is assumed to pHye electricity stealing
consumer conceals an amour(t C — X units and pays only foK units
whereasT units become a part of distribution losses ofitytiiHence, utility
charges an amount= 1.X, and his/her pecuniary gain equéls= 1.T which is
only a fraction of the total due payment. Sincedaheunt of electricity stolem
is endogenous it is difficult to interpret the adtgain for the electricity stealing
consumer. Therefore, to make the relationship pmétable, we use a constant
amount of theft i.eZ such that7 is the maximum amount of electricity that
could be stolen by a client. Let us assume theratiy tariff rate A to be fixed
for simplicity and ignore the implications on elécity theft of prevailing
multiple block pricing where tariff rate rises feach higher block consumed.

The choice for the consumer lies in two alternatipéions, either to pay
in full for the electricity consumed or steal elégty. One of the two outcomes
is expected if he/she chooses the latter optiom ddnsumer may be able to
conceal electricity theft or be detected with pituiby p. The probability of
detection is assumed to depend on the surveillarpenditures. As a general
rule, the fines or sanctions imposed on the offerdépends on the harm to
society due to the offence [Becker (1968)]. In cabeletection the consumer
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has to pay a fing where fine is assumed to exceed the value ofralitg theft
thatis,f > 2 T > 0. If a consumer engaged in electricity theft sucedachiding
his/her crime, the value of illegally consumed egieity is his/her pecuniary
benefit. We ignore the cost of other risks and foeoainly on the risk of
detection and lost reputation and money due to. fike non-pecuniary
reputation cost in case of detection depends omsdhiety’s behaviour towards
the crime. Although the moral psychological cosalso involved, yet it may be
insignificant. Since the individuals notice how eth behave, the pilferage
decision essentially becomes interdependent.

If the consumer engaged in theft is detected amdlfzed, the fine will
be pecuniary cost. For without the bribery case specify the expected utility
function for the consumer as

E(U)=(1—p)UY +G )+ p.UY +G—f—d=») .. @)

Where,

U = Function giving utility of wealth including peciamy benefit of
electricity theft. This function is assumed to eeflrisk aversion, that
isU’>0andU’< 0.

Y = Wealth of the consumer.

G = Pecuniary gain in the form of illicit savingrough electricity theft
that equals electricity pricel” multiplied by the amount of
electricity stolenT’.

p =The probability that an individual who steals eliity is convicted.
We assume the probability of being caught to bepedtdent of the
amount of theft, although in practice, the utilisurveillance
expenditures may be based on the amount of eliggtciensumption
or losses.

F = The fine collected from an individual who is cated for electricity
theft. The fine or penalty can be of pecuniary ramm-pecuniary
nature but this variable measures the pecuniary tosase of
detection. It is assumed that the fine or penakpemds on the
assessed illegal private benefit to the consuntenaly also include
the cost of obtaining new connection in case of growut as a
penalty of theft.

D = Money equivalent to non-pecuniary value of repatacost.

P =Money equivalent to non-pecuniary value of moraikéaction loss.

Akerlof (1980) specified the reputation function his theory of social
customs and observed that the reputation functfcenandividual depends on

*Gordon (1989) models individual morality and repiota in the tax evading decision of
consumers and shows the interdependence of evdsaisions such that individuals are more likely
to evade if they are aware of others evading. This contrast to the Alingham and Samdo’s
(1972) model where evasion reflects an indepengemde portfolio decision.
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two things: his/her obedience to code of behavidur,and the portion of
population who believes in that code,Hence the larger the number of honest
consumers in a society, the more will be the lasseputation if an individual
commits electricity theft. Hence, the reputationdtion can be written as,

od

ad
d=dD, ), ——>0—>0 @
©. W, o5 o @

In any case, an individual will engage in electyitheft if and only if,
A1-pUY +G—p)+pUY+G —f— dp)>UY) .. . (3

The policy variables obtained from this discussaoa tariff rate, value of
fine, probability of detection and reputation cdstis a non-equilibrium model
since electricity tariff is not adjusted simultansty, and solving the model with
revenue target assumption may either result iragent’'s extorting money from
honest consumers or public subsidy may bridgedtienue gap.

4.2. Electricity Theft in Case of Corruption amongConsumers and
Employees

The key players in our three-layered (principalrggaient) model of
electricity theft with corruption are; consumeriéat), utility employee (agent)
and the utility/government (principal). The utiligmployee is in direct contact
with the consumer and hence, acts as an agentgprthcipal. Basically, we
focus on the interaction between the agent andcliemt. The discretionary
powers of the agent in electricity retailing givserto corruption. In this study,
corruption may be defined as an unauthorised traiosabetween the agent and
the client or abuse of office or discretionary povig@ personal gain [same as,
Klitgaard (1988); Groenendijk (1997)]. Electricity a source of considerable
rent-seeking for the officials. The behaviour oé tagent is constrained by the
principal’s ability to set precise rules and to sdty monitor the former.
Generally, rules allow some discretion to employessce a thorough
monitoring is very costly. The extent of imprecisin the implementation of
rules and the cost of monitoring the employees itility may determine the
level of corruption.

The principal may be fully informed about its reuenloss and the
amount of electricity stolen by consumers but ihrea distinguish honest
consumers from the corruptible ones unless the tagelegated to monitor
detects electricity theft. The corruptible agentyncallude with the consumers
and sometimes share the payoffs with its superviand colleagues to dilute the
probability of conviction hence, the net payoff form constitutes only a
fraction of the total bribe received. Suppose bBtyiemployee, say meter-reader
is delegated to report the electricity used by oomexrs. A consumer faces the
choice of whether or not to steal electricity byipg nominal bribe to the meter
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reader. Whether or not he/she will engage in coiwaplepends on the cost and
benefit of doing so. Let the individual's pecuniagin beG less bribe payment
b. The bribe payment here serves to dilute the detee through reducing
probability of detection. In case of detection ttemsumer has to pay a fife
where f> (G - b) >0.

The pecuniary benefit may lead the agent to adoepé in exchange for
favouring the client in reducing its electricityatiyes. As a result, the agent will
report X units of electricity. Since electricity is charged the basis of meter-
reading and the meter reader reports electricitysemption to the principal
hence petty corruption prevails in the sector @naof recurrent nature. As shown
in Figure 1, a fraction of the consumers as wekmployees are corruptible, on
whom the model focuses. The principal can disc@lectricity pilferage with
probability p. If an agent is charged and proved accepting Hbrira the client,
he may be dismissed and have to pay penalty0. Similarly, the convicted
client has to pay find > 0. For practicably implementable deterrence, the
penalty for corrupt agent and fines for convicted consumefsmust be less
than their respective wealth.

The consumer’s gain from electricity theft is eqtm(G — b) while that
of agent equalb, the bribery receipt. The financial loss of thinpipal equals
G, which consequently results in the social coshefttto other consumerghe
client faces the choice whether or not to steattetsty consumed at some
given probability of being caught. Below, we modeparately the behaviour of
the client towards electricity theft with corrupti@s well as the agent towards
accepting bribe.

(i) Given the wealth of the client, he/she will effbribe if his/her

expected gain is greater than the honest paymenthé electricity
consumed. i.e. i& — pf is positive.

A-pUY+G-b—op)+pUY+G-b-f-dp)>U(Y-1.C) ...(4)
Keeping all parameters the same as described iatlegu1) and,
b = The bribery paid to get the favours of the agent.

Presumably, a higher fraction of total electric#tiealing risk-averse
clients opt bribe payment to conceal actual eleityriconsumption with
reduced probability of detection. The incidencehgft in this case, essentially
depends on policy variables including; tariff réite amount of fine or penalty
(f), probability of detectior{p), and reputation cost associated with electricity
theft.

(i) The behaviour of the utility employee or agdotvards corruption
can be explained in the manner of Aidt (2003). \Wengare the
expected benefit of the agent in the form of wadmgiery and cost, in
case of conviction in the form of penalty and dissal from the job.
Let the wage rate in some other jobw®which is assumed to be
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lower than the wage rate in the electric utility. In case of detection,
let us assume that he/she has to pay the pemaitp and dismissal
from job.

E(U) = 1-p .Uw + b) + p.uw’ —n) ... .. (5

An agent will accept bribe for facilitating eleciity theft only if expected
payoff is higher than his/her legitimate incomesésing that the agent is risk
averse, he/she will accept bribe if and only if,

(1—p. uw + b) + p.u( W’ —z) > u(w) .. (8)

Since we assume that utility function of the agentinear therefore,
expected utility maximisation is equivalent to esjgel income maximisation.
The following policy variables can be manipulatgdtbhe principal to lower the
agent’s corruption with electricity theft: wageeah the utility (v), penalty rate
(), probability of detection ) and reputationd). These policy variables
comprise economic, social as well as aspects tetattaw and governance and
can be handled prudently to achieve the desiredomgs for a sustainable
electricity industry.

5. POTENTIAL CONTROL VARIABLES

We analyse the characteristics of consumers ality wimployees so as
to formulate an appropriate policy through the tifemation of control variables.
The primary objective of the policy is to reduce tgent-client collusion since
the policies that impair this collusion will alseduce electricity theft. The
appropriate strategy may be a mixture of incentiaed penalties for both the
consumers and employees. Given the policy packagé @,, A), the principal
will choose optimal level of corruption and elecity theft based on the
combination of incentives and deterrence or pumitiveasures. We discuss the
potential control variables in the following lines.

Tariff Rate: Utility maximisation for a risk averse offender iligs that
theft will tend to increase with tariff rafeAn increase in tariff rate may affect
electricity demand and revenue of utilities in tways. The honest consumers
may cut their consumption of electricity, while tipeoportion of dishonest
consumers may increase. The corruptible utility leyges will raise the bribe
rate and monitoring efforts to detect consumers \ah® stealing electricity
without paying bribe resulting in higher payoffs finem. Therefore, a Laffer
curve type relationship between tariff rate anditutrevenues exists and that
revenues would be lesser if the tariff rate incedlaffom certain high levels
perhaps not due to shrinking demand but due tagiglectricity theft. The

®Clotfelter (1983) analysed the impact of tax rate tax evasion and found positive
relationship between the two.
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result may be higher electricity consumption, highgbe earnings for corrupt
employees, higher electricity theft and lower raxeto the utility.

The principal-client relationship is also an impart factor in determining
the consequences of higher tariff rates. The defictrust on electricity billing
may also lead to increased theft. Therefore the rieeds to be simplified
representing electricity consumption. Tariff raiffetentials among consumer-
categories e.g., across sectors are another megtorfthat makes electricity
theft potentially profitable for some sectors. Grasibsidisation, that is
electricity tariff rate differentials among sectm&the economy, is often used
for various social, economic and political objeesv

Wages: Wage rate for a utility employee appears an immorfzolicy
variable for combating petty corruption and consely electricity pilferage.
The idea of efficiency wages as a tool to contaytaption goes back to Becker
and Stigler (1974). The underlying intuition is tthehen wage is high enough,
the expected cost of being caught and penaliseterims of job loss may
undermine the agent’s temptation for corruptione Tilgher cost will more than
offset the net payoff from malfeasané&om Equation 6, the minimum wage
rate that may keep all the employees of the utfildpest is given as,

W=W°+(1‘_pp)b_n ()

The efficiency wage equals private sector wedglus a mark-up equal
to temptation of corruption among utility employeksndicates that mark-up or
premium is proportional to effectiveness of corioiptdetection system i.e.,
higher the probability of detection, in case ofeanployee accepting bribe, the
lower will be the premium to make wages efficiérfte higher wages in a utility
portray higher cost of dismissal for an employeadétected. However, the
efficiency wages may reduce monitoring efforts frahe utility employees
[Mookerjee and Png (1995)]. This can be dealt witfrough the payment of
performance-based monetary rewards for reportiedt.tiPolinsky and Shavell
(2001) postulated that the payment of rewards tforeers can reduce or
eliminate the problem of bribery but they cautiortedt such payments can
encourage extortion.

Due to lower wages, or as described by Besley acldrign (1993) as the
capitulation wages, i.e., wages so low that nowitleaccept them unless these
are augmented with corruption, agents may viewebis morally justified
addition to wages [Greenberg (1990)]. The low waayes contractual job policy
in lower staff of the utility may also spur corrigst among the employees.
Evidence shows that wage does have significant é¢inpmn decreasing
corruption for example, in Singapore a wage premainove private sector
salaries has been found to be a useful tool intifig corruption, which favours
the efficient wage [Mookherjee and Png (1995)].
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The relationship between corruption and compensatigicy to utility
employees is quite complex and efficiency wages matynecessarily reduce
corruption to the desired levels unless it is sumgazbwith deterrence through
monitoring and enforcement. It requires a thoroughestigation whether
capitulation wages result in lower total revenumstlie utility net of wages paid
to the employees as compared to efficiency wagéls sser corruption and
electricity theft.

Probability of Detection and Enforcement Process. The probability of
detection and the resulting punishment are essepsids of crime models.
Enforcement is characterised by the probabilitydefection to be imposed on
the corruptible employees and electricity consumirllows from Equations
(3), (4) and (5) that an increase in both thesékbs can reduce the expected
utility and resultantly can slash electricity thdtiwn. The econometric analysis
of criminal behaviour generally applies arrest saé@d sanctions imposed as
measures of probability of punishment. On simalaalogy, the fine imposed on
consumers convicted of electricity theft is purétior electricity theft.

The level of deterrence and the probability of déte are dependent on,
keeping all other things constant, the number ofitooing agents and the effort
put to monitor electricity theft. It seems trivibr the utility to increase
deterrence by employing more monitors and redue#.tBut the matter is not
as simple since the monitoring utility employeesyrba corruptible and simply
by increasing the number of employees may not aszredeterrence. Most
utilities have surveillance wings specifically fononitoring consumers and
employees in addition to routine checks of metasdistribution lines to detect
cases of theft and corruption. This way the charafesonviction of corrupt
employees and consumers rise. In other words, #leson and sharing of
benefits through convincing utility officials foroh detecting theft would
become difficult in this over-lapping arrangement.

Punishment and Deterrence: The proposition that crime rate responds to
corresponding benefits and risks, is usually caliiderrence hypothesis. It
asserts that people respond to the deterring iivesnt¢reated by the justice and
governance system. On detection of electricitytfiibé consumer has to pay the
penalty. Higher fines will help in reducing the fthéen case of risk averse
individuals. Bar-llan and Sacerdote (2004) findttimalividuals exhibit a large
response to the level of fine and higher finesaase deterrence for all groups
of individuals. An individual engaged in electricitheft is made to pay a fine
with some probability of detection. Polinsky anda8éll (2001) argues that
when fines are not optimal for some reasons th&ingathe fine rates for the
offence can at least partially offset the detereedituting effects of corruption.
The penalty for electricity theft may comprise adcpniary as well as non-
pecuniary components such as heavy fines for ttefection and supply
disconnection. Progressive fine rates will detee flarge consumers and
disconnection may be more effective for small comsts.
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Reputation, Morality and Fairness Cost of Pilferage: The standard risk-
aversion does not fully explain the individual comer’'s behaviour as decision
of an individual regarding electricity theft seemterdependent as reflected in
increased likelihood of indulging in theft when etk are believed to be
similarly engaged [Gordon (1989) and Myles and Wa{1996)]. The economic
concept of utility is taken as an indicator of ago®’s well-being, i.e., the word
‘utility’ encompasses everything that raises a pe'ss well-being. The sources
of this well-being include all the material and baistic pleasures and pains that
may affect utility, so also does the satisfactiair, treatment for him/herself and
for others etc. Thus one can expect that elegtribiéft decreases with perceived
fairness if and only if the consumer’s risk avemsie an increasing function of
fairness [Falkinger (1995)].

The role of civil society as a force for improverhen services needs to
be emphasised in reforming public services. Thesgorwers are the primary
stakeholders as they are the ultimate losers wisetrieity supply is in disarray
due to electricity theft. The honest consumerstefioee, can be motivated to
report electricity theft, since they are to faceages and high tariff rates. The
consumer’s theft reporting is also cost effective.

6. SUMMARY AND CONCLUSION

Electricity theft and corruption are crimes and batng these crimes is
challenging since the enforcers and monitors aguiently themselves engaged
in the activity. It is a source of substantial les$o public electric utilities and is
therefore, a major concern for many governmentss $tudy makes a first step
towards better understanding the phenomenon ofrigigg theft and ways to
combating it through institutional, legal and pglimeasures. The literature
focuses on institutional factors, law enforcememd é&ndividual characteristics
with a view to obtaining optimal deterrence througlv and morality. The
criterion is maximising individual gain along wisiocial welfare.

We model the electricity theft as a model of crimghe framework of
choice and risk as well as an agency model of ption in electricity
distribution systems. The frameworks developed kenab to pinpoint a number
of variables that can be operationally measuredused in empirical analysis of
electricity theft. Thus, our theoretical modelsklinp theory and empirical
modelling. First, we examine the behaviour of eleity stealing consumers
from the socio-economic perspective and the sumgestare made based on
economic theory under uncertainty. It suggests thatindividual weighs the
expected benefits and cost in terms of associas&dof being fined, and steal
electricity only if the net expected benefit is pios. Second, we study the
agency model of corruption in the context of elieattilities.

The study identified a battery of policy variableased on analytical
framework, including tariff rate, wage rate, rateconviction and being fined
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and involvement of civil society that may help iaducing electricity theft.
These policy variables may greatly help in reducilgctricity theft that
jeopardises the utilities. Fighting corruption aetkctricity theft entails a
commitment from the utility officials and public cision makers, which is
inevitable due to overwhelming financial lossesl unfavourable conditions for
investment. Reliable electricity supply is inevimbor sustainable economic
development. Electricity shortfall due to mismatzhelectricity demand and
supply is costly in terms of loss in production amdifare. Shortfalls can be
avoided either by using pricing policy or througbeguate investments in
electricity supply infrastructure. The effectiveaed pricing policy to hold back
excessive demand in the presence of extensive thafhcertain. The other
option to avoid shortfalls requires investmentsapacity additions especially in
the private sector. Electricity theft is a majordia in attracting investment in
the sector. The findings of the study may be applie in further empirical
studies and may be of interest to most of the dpied) countries where hefty
amounts of utilities’ revenues are lost due toteieity theft every year.
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