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ABSTRACT

Efficent dlocation of goods and factors of production is a principle that should be
addressed by dl economies. Economic regulation creates preconditions for the existence of
ggnificant system digtortions, misdlocation of goods and of production factors and a
tendency to ther overuse. However, these dlocative inefficiencies can be successfully

corrected by an gpropos conservation policy.

Thisthessisamed a a policy andyssin thefidd of energy (eectricity) conservation. Within
its framework economic measures, such as price-induced and raioning (periodic
disconnection from the line) policies of eectricity conservation, are examined with respect to
exiding non-payments. Specid attention is given to the gpplications of mgor theoretica

developments for Ukrainian dectricity market.
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INTRODUCTION

The concept of economic efficiency is an acute concept of economics that can be gpplied to
the use of inputsin production of goods and/or their consumption. The latter usualy refersto
the efficiency in exchange: it ensures efficient dlocation of goods between consumers. This
paper will mostly address the efficient use of dectricity viewed under the angle of “efficiency
in exchange criterion. And, therefore, it will ded mainly with “demand-sde management’
policies' because "energy conservation policies that have the support of the consumer-citizen
are more likely to get enacted and, once enacted, more likely to have their intended effect”

(Bennett and Moore 1981, 313).

This thesis is dedicated to policy andysis in the fidd of conservatior? of electricity and is
closdy related to the concept of economic efficiency. Enforcement of efficent use of
electricity, cet. par., can be provided by an increase in dectricity rates, when previoudy the
electricity market was under to severe price controls. As a result of a price increase, the
amount of consumed dectricity is expected to decrease thereby encouraging its
conservation. However, higher prices would lead to more non-payments which will affect
energy demand and production. Hence, following this discussion, sections 1 through 4 are
dedicated to the andydis of the possble influence of non-payments on the success of energy

consarvation measures in Ukraine aswel asin other trangtion economies.

! Demand-side management is usually defined as a set of activities initiated by the utility(ies) and
targeted at the demand (consumer) side.

2 Energy “conservation program is defined as activities that are aimed at all or amajor subsets of utility”
s customers and have the objective of shaping the pattern of consumption or demand to the utilities
ability to supply power with minimum impact on the customer™ s quality of life” (Sawhill and Cotton
1986, 137). Hereafter we will refer to the energy conservation policy as the one that incorporatesin itself
aconservation of electricity.



Magor developments of this thesis are presented in four sections. The first section congtitutes
the body of the argument. It represents a heoreticd layout of a problem that arises in
Ukraine, for example, while implementing energy consarveation mesasures. non-payments.
The review of literature that was carried out with respect to this issue shows that most
economigts recognize the existence o the “barriers’ to energy conservation. Moreover, they
date that the reason for thisis hidden in market imperfections, such as, for example, the lack

of information (Sawhill Cotton 1986, 9).

However, other authors suggest different arguments for the existence of such barriers. Peck
and Beggs (Op. cit., 10) dtress the relative inggnificance of energy costs as a proportion of
total costs of an entity. Sametz (Op. cit., 11), in histurn, discusses difficulties encountered in
obtaining financing for conservation programs. And, in addition, Hemphill and Myers (Loc.
Cit.) frequently refer in their works to the necessity of complicated planning that usudly
arises while implementing these programs. While dl of these points mentioned above gppear
reasonable n one or other cases, they Hill do not account for a number of inditutiond

problems that are very important for the countries with a trangtion economy and should be

given due atention.

In the next section (section 2) two aternative gpproaches to the graphica representation of
non-payments are tested. One of them is based on a concept of “soft budget congtraint™ and
another - on a ‘multiple pricing” concept. The first goproach indicates that non-payments

could be represented as causing an increase in a demand for dectricity and another



gpproach suggests that the price eadticity of demand changes as a result of non-payments.
Testing procedure that is developed in this section dlows us to select one gpproach that is

(relatively) superior to the another and to use it in a policy andys's section (section 4).

Due to a number of condderations that will be discussed in the next paragraph, this thesis
does not address closdly the question raised by Horace Herring in his paper dated July
1998: “Does energy efficiency save energy?’ The core of this issue is a dispute that has
heeted the economic opinion gtarting from early 1990-ties. The main “conflicting” partiesin
this debate are the proponents of energy conservation and the proponents of an
improvement in energy (converson) efficiency. While the firs promoted a reduction in
energy consumption as a means of encouraging energy efficiency, another argued that this
measure could be undertaken only at the expense of a lower economic output. In contrast,
the proponents of converson efficiency supported fully the Khazzoom-Brookes postulate
(Herring 1998, 3) that was independently formulated by Leonard Brookes and Danid
Khazzoom within the same time period of the late 1970-ties — early 1980-ties. Its essence
conggtsin the following:

“Energy efficiency improvement that are economicdly judtified at the micro-leve
lead to higher level of energy consumption a the macro-leve than in the absence

of such improvements’ (Loc. cit.).

KB postulate reveds that the initia reduction in energy demand induced by higher prices will
be dgnificantly cushioned by the accompanying improvement in energy efficiency. This
outcome has a lot in common with the effect of increasing the price of a Giffen good on the

amount of its consumption. Let us assume that consumers preferences are located in



eectricity - non-eectricity commodity space, so that they reflect the superiority of norn:
electricity goods over dectricity. Then dso assume that the price of eectricity increases.
Then, according to the previoudy specified assumptions, we should expect that, as a result
of subdtitution effect, consumption of energy will fal and, following the consequences of
income effect, it could expand even more than it wasinitidly. However, it is dill questionable
how long the subgtitution effect lasts and whether a counteracting income effect (income

contraction) will not subsequently offset the impact of the former.

Findly, section 3, as an intermediate part, bridges theoretica and practicd (policy andyss)
sections. It describes the Stuation in Ukrainian dectricity sector as a specid case where
energy conservation finds its direct gpplication. At the present stage of development, the
necessity of consarvation palicies in the eectricity industry of Ukraine is not very urgent.
Neverthdess, this policy option has ardaivey high chance of being crucid in the near future
given that other policy options may be consdered as ingppropriate. In that case, price-
induced conservation of dectricity® will most probably be hindered by non-payments. To
faclitate the devdopment of these programs in future, dl current “bariers to the

implementation of energy conservation policy should be diminated in Ukraine.

% Hereafter we will associate conservation policy with the increase in electricity rates because not only
the price-induced conservation measures but also the policy of rationing will lead to an increase in
electricity prices.



Section 1. Non-payments as an impediment to the successful implementation of

energy conservation policy in Ukraine

Within this section two aternative gpproaches will be examined dlowing us to andyze the
influence of nonpayments on the resulting effect of energy conservation policies. One of
them relies on the concept of "soft budget congtraint™ and will be discussed first. Another
aoproach that we will anayze later in this section - ‘multiple pricing” - implies tha there

exists a possibility of paying different prices for dectricity.*

Let us start with the consderations of microeconomic issues underlying the representation of
non-payments within the framework of a consumer choice mode® (Figure 1). We will
assume that in our modd:
1) an individua spends hisher budget on two types of goods
(electricity and non-eectricity),
2) dectricity isafind good and if needed, it can be easly represented
as an amount of useful energy generated by various (home) dectric
appliances, °
3) both types of goods (dectricity and non-dectricity) are normdl.
As can be seen, higher utility is maximized a point A (E; ,NE;) where initidly prices for

both types of goods are P=* and Pye" given (disposable) income | (budget line |,):

* Within this paper price differentials on electricity that arise with its transportation will not be
considered.

® Indeed, the same flow of logic can be reconstructed for a producer’ s model, where electricity and non-
electricity inputs are used in a production process.

® For that purpose, we will exclude electric appliances from a non-electricity group in order to avoid
double accounting. To the extent that electricity is an intermediate good, this model is an approximation.

10



Non-electricity \
\
N
\.
\{
NE,
NE,
E E Electricity
|
Power rate |
Pe2
Pe!
o Ex2 ¢, c, E Ca Electricity

Figure 1. Derivation of actual and virtual demand schedules

1




|=P™* E+Pye* NE.
Then suppose that the price of eectricity (power rate) is incressed from R! and R>.
Keeping other things congtant — the levd of incomeis il | — budget line (1;) should make a
pivot and take the dlocation of |:

|=Pc?* E+Pye"* NE.
Now, consumer s utility will be maximized at point B (NE ,E,). Given that the dectricity is
anormal good, we should expect E<E; and NE,>NE; reflecting the fact that consumption
of a reativey chegper good (NE) will be increesed and consumption of a redivey
expensve good (E) should go down. Consequently, a compensated demand curve that
corresponds to this price change is indicated by a curve D (points A and B represent two

combinations of power rates and amounts of eectric power that is consumed).

That is a point were usualy a story about consumer ends. However, dlowing for the non
payments to exist will cause this picture to change. If we assume tha b depicts actua

earnings paid to an individud in cash, then a budget line I,; (Figure 1) that should represent
the income earned by individud should lay somewhere above I,. This gpproach reminds us
of a concept of ‘soft budget condraint’. It suggests that the consumer’s “budget
condrant...is based on expectations concerning his future financid Stuation when the actud

expenditure will occur” (Kornai 1986, 4).



While choosng between two budget lines (I, and 1), we suppose that the individud will
make higher decision according to by curve.” Doing o, individual expects that sooner or
later he/she will recelve dl amounts (of wages) owed to him. Otherwise, there will be no
incentive for him/her to work any more and this type of activity will be ceased. Thus, on a
figure below D represents demand for electricity that can be paid for by a consumer and D'
— demand for dectricity that will be indeed consumed. The gap between the two curves

represents the amount of non-payments®

In order to define the resulting effect of a price-induced conservation of power under the
non-payment condraint, we need to find two dlocations (consumption points) in a two-
good space. One of them (point B) corresponds to the consumption of power under the
actua budget condraint and determines the amount of money that is actudly pad for it
(rectangle OP:?BE,). On the other hand, point C,° stands for the amount of power energy
that is consumed (rectangle OP:°C,C',). Therefore, it is obvious thet power arrears are

going to appear (difference between rectangles OP:?BE, and OP:°C,C",).

As a reault, the effect of the measures targeted a conservation of power is lessened. It

means that this type of policy turns out to be less efficient under the non payments

" Hereafter we will distinguish between actual budget constraint and virtual (or decision) budget
constraint. We will define actual budget constraint (I,) as an amount of money that a consumer has at
his disposal and can spend to purchase goods (in our case good E and good NE). Also, we will employ
virtual budget constraint () to indicate an amount of money that consumer has indeed earned but
could not spend it because of arrears (non-payments). Hence we will assume that the total cash
earnings of an individual can be presented as a sum of a paid cash earnings and arrears (A)).
Consequently, we can define a set of virtual budget constraints (I,y, 12, 123 154 and etc.):

|2i:|2+Ai-

8 |t should be clear that arrears are not obligatory translated into electricity non-payments for electricity
by one-to-one relationship. The weaker is the system (lower contract enforcement), the higher is its
softness and lower is a shift of a budget constraint.

o QLT |'Q |2i:|2+Ai-a " |y
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than without them: for the given difference between pre-regulatory and (expected) after-
regulatory volumes of power consumed (E; and E,, respectively), the greater isthe effect of
non-payments (E,C',), the smaler is the residua impact of initial conservation of power.
Findly, we can find such point X - an interception of income expanson path (curve
BC,C,Cs3) and a vertica line stuck a & - tha brings consumers to the pre-regulatory

amount of power energy consumed, thereby diminating expected policy benefits.

The same outcomes, however, can be presented while assuming that instead of income
expanson, nonpayments result in different prices charged from consumers according to
their ability to pay for services in cash. Hence, different amounts of arrears that most of the
consumers are facing could be viewed as if they were paying different prices for eectricity.
Individuas that pay a full amount indicated in their dectricity hill, will be assumed to pay a
full price for dectricity. Those paying only a pat of an indicated amount, will,
correspondingly, pay lower price. Findly, the rest of consumers will not pay for eectricity at
dl. This group of consumers will be assumed to consume eectricity a a zero price,

Heresfter, we will refer to this phenomenon asa ‘multiple pricing” (Figure 2).

For the purpose of analyss we will divide dl cusomers into two groups: those that incur
wage arrears and those that do not. The only difference between these consumers’ groupsis
the occurrence of arears. Also we will assume that dl consumers possess identica
preferences and identicd initid incomes. In addition, we will continue our andyss within the

framework of atwo-goods model (electricity and other goods).



Initidly, the alocation of eectricity and non-electricity goods for the representatives of both
groups will be indicated by point A in Figure 2. Then, power rates are supposed to increase
and a new efficient dlocation of goods is expected to be reached a point B and will
correspond to the demand schedule Dg. However, this will be true only for a part of
consumers, those that do not face arrears. For the rest of consumers, this new dlocation in
fact will be achieved dsewhere at point G (demand schedule D:).*° This new dlocation
represents the fact that the second group of consumers, encountering nonpayments in any

source of receivable income, will further create arrears in their accounts payable.

Within the "multiple pricing™ approach we will assume that the second group of consumers,
ingead of paying full amounts for the consumed dectricity, will not pay its full price.
Consequently, two groups of consumers, those that incur arrears and those that do not, will
face two different prices. We can dso see, that under this representation the amount of

arearsin dectricity will be presented by the rectangle E,.BC,E', (Figure 2).

Under the second approach to the non-payments we have recognized the existence of

different prices for dectricity. However, given that the dectricity is a homogeneous

19 The greater the amount of wage arrears, the flatter is a budget constraint. It is obvious that the effect
of initial increase of power rates can even be reversed.
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good we will expect that, owing to the non-payments, dlocative inefficiency will arise. Let us
examine the second approach within the framework of Edgeworth box representation

(Figure 3).

Now we will aso assume that there are two groups of consumers — those that encounter
non-payments (group C) and those that do not (group B). Initid combination of goods
(electricity and non-electricity) endowed by both groups of consumersisindicated by point
W. And, as aresult of afree exchange, both types of goods now will be combined by two

groups of consumers at anew point (point M).
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At the same time, however, dlowing for non-payments to exist will lead to a different
outcome. Consumers from group C will encounter non-payments and, consequently, will
pay alower price. This group of consumers will maximize their utility a point N instead of
point M, where consumers of group B are willing to move from point W. Hence, two
groups of consumers (B and C) will face different relative price ratios (MW and NW,

correspondingly) and, as can be seen, an inefficiency (region ONPM) will arise.

It becomes clear that non-payments will creste an “implicit’ variety of dectricity rates
thereby causing an excessive use of dectricity. More precisely, while moving from point W
to point M, group B will exchange LW units of nondectricity goods for LM units of
eectricity. At the same time, group C is willing to sacrifice KW units of eectricity to gan
KN units of non-dectricity goods. As a result, within this particular system, an excess
demand for eectricity (ML minus KW) as wdll as an excess supply of non-eectricity goods
(LW minus NK) will be generated. Hence, as long as consumer will bein effect dlowed to
exchange goods according to different relative price ratios (MW and NW), an excessive use
of power energy will have been produced (efficiency losses = ML-KW) and non-payments

will counteract the public effort targeted at efficient use of dectricity.



Section 2. Statistical evaluation of approaches

The previous section was dedicated to the development of theoretica background under
which the issue of efficient use of energy that is subjected to non-payments can be studied.
And, consequently, two aternative agpproaches were suggested to tackle this problem. One
of them refers to the non-payments as if they were causng a shift of power demand
schedule and another — as if a change of its dope has occurred. Hence, it appears naturd to

test both of them on available Ukrainian data.

The necessity of a testing procedure for the purpose of this work is gpparent. Statistical
esimation alows us to capture the impact of non-payments on the alocation and/or the
shape of a demand schedule (see Figure 1 and Figure 2). Figures show that the same policy

measure under both approaches will imply different patterns of wedth ditribution.

In order to perform a test for two aternative approaches, particular modd specifications
have to be developed. The latter should distinguish between peculiarities of each gpproach
and incorporate them properly. Therefore, as far as the first gpproach — a shift of demand
schedule — is consdered, we can suggest the following relaionship:

D=fy(P, A),
where D isademand for power energy,
P — price of power energy (power rate), and

A —any type of arrears.

19



Alternatively, we can develop a specification for the second approach that represents a
change in the dope of demand schedule caused by nonpaymerts (arrears):

D=f,(P, A*P).1

Also, we can carry out testing in two possble ways. First, we can estimate specified
equations separately and then ingpect the outcomes of equations. Or, secondly, we can
develop only one equation and then try to exclude some variables. More specificdly, in the
first case, we will run regressons that were indicated in the above paragraph. In the second
case, however, we will need to combine dl varidbles in the following equation

D=f,(P, A*P, A)

and then run aWald test on omitted variables.

In order to avoid a misspecification problem that frequently arises while estimating demand
functions separately, we will run a system of smultaneous equations:
D=aq(P, A) or D=g(P, A*P)
S=f(P, Poa)
D=S-NX,
where Sisasupply of power energy,
NX — net exports of eectric power, and
Pea — price of cod.

As aresult, two systems of eguations need to be estimated. One would present the

" The difference between two specifications can be easily grasped after the following explanation.
Assume that initially D=a+b*P. The specifics of second approach implies that with an imposition of
arrears slope of the demand curve @) changes. That is b=g(A)=g+d*A. Then, it can be seen that
D=a+g*P+d*A*P.



first gpproach to the non-payments — shifting demand curve (firs specification of demand
function within the above sysem) and another — pivoting demand curve (second
specification of demand function). For the purpose of convenient interpretation of Sgns, we

will run aloglog specification for demand and supply functions.

Also it is necessary to mention that we will carry out caculations on the basis of quarterly
observations starting from 1995 till 1998 (including). This period was chosen because of its
relaive economic dability, so that no impogtion of a dructurd change in estimated
coefficients is needed. Data were obtained from the State Committee of Statistics, Ministry

of Power Engineering and Nationd Electricity Regulatory Committee.

We dtart the estimation procedure with running a system of equations that is desgned to test
a‘shift’ approach to the non-payments. Estimated system is presented below (t-datigticsis
indicated in parentheses):
log(D)=10.956-0.202* |og(P)+0.030* |og(A)
(14.025) (-0.696) (0.34)
R*=0.037 DW dtat. = 1.71
Adj. R =-0.112
l0g(S)=10.841+0.094* |og(P)-0.103* |0g(Pxa)
(12.794) (0.212) (-0.559)
R =0.047 DW dtat. = 1.88
Adj. R =-0.099

log(D)=log(S-NX).
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As can be seen, of the above system agppears to be inadequate. This can be explained ether
by the wrong log-log specification of demand and supply functions or by insufficient number

of obsarvations.

Second system of equations that represents the second agpproach to the nonpayments
problem — ‘dope gpproach — was aso estimated and the results of this estimation are
presented below:
log(D)=11.326-0.250*|og(P)+1.85(10°%)* A*log(P)
(12.432) (-0.825  (0.548)
R®=0.050 DW gtat. = 1.65
Adj. R =- 0.096
l0g(S)=10.841+0.094* |og(P)-0.103* 10g(Pxa)
(12.794) (0.212)  (-0.559)
R =0.047 DW dtat. = 1.88
Adj. R =-0.099
log(D)=log(S-NX).
As can be seen, datigticd output for the estimations of second gpproach identify an
inadequacy of the estimated system. The same set of reasons (number of observations and

function specification) can be applied while explaining low value of R.



In order to tet two approaches against each other, Wald tests were run on both
specification of demand function testing the significance of a coefficient related to the arrears.

The results of two tests are summarized in the following table:

23



Test | Null hypothess Alternative hypothess F-ddtidtics p-vdue
1 Ba=0 Ba1 O 1.555 0.212
2 BA* p:O BA*P 10 0.301 0.584

As a table shows, both tests cannot be treated as appropriate even at a 10%-levd of

sgnificance. While choosing between two gpproaches, we can use the first gpproach (* shift’

approach) as more adequate in comparison to the second approach. We would prefer this

choice because, for example, a 25% sgnificance level we will rgect first null hypothesis but

will accept the second null hypothesis. Hence, we will use a* shif

chapters.
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Section 3. Description of Ukrainian eectricity market and a practice of its

conservation in Ukraine

Prior to the privatization of 1990-ties, Ukrainian dectricity sector was in a 100% date
ownership. With the adoption of Presdentid Decree “On the Market Transformation of the
Power Sector of Ukraing” in 1994 the process of industry unbundling started that aready
introduced a certain degree of decentrdization. Within the course of measures undertaken
towards establishing market environment, al agents of eectricity market are now subject to

licenang.

However, instead of mgor developments in the fied of reforming eectric power industry,
eectricity rates in Ukrane reman heavily regulated. At the meantime ‘market price
mechanism’ finds its gpplication with the wholesde dectricity purchase prices for therma
electric gations (TES). For other agents of dectricity sector rates on transmisson and
ddivery of dectric power, as well as a subsdy weights in a wholesale dectricity rate, are
defined by Nationd Electricity Regulatory Commission (NERC), an independent regulatory

ingtitution that was established in 1995.

In order to see that the distortions of market prices cause an over- consumption on
regulated market, we will addressed the concept of economic efficiency (see Figure 4).
Suppose thet initidly, under the free market arrangement (P= — market price of eectricity
and R — market price of non-eectricity goods), an equilibrium consumption of dectricity

and non-electricity goods was defined a point A (NE;, E). Let us assume that, following

25



that fact, electricity industry was exposd to the
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Figure 4. Non-market price distortions

regulaion. As the result of this, dectricity price reduced from Pz to P After the
introduction of this change, we could find that now the dope of new price level Pe/Pye (at
point B) becomes smaler than the MRS (at point C). Hence, it appears that eectricity

becomes cheaper and it appears beneficia to buy more of it than of non-eectricity goods.

While consumer” s benefits of price celling policy are apparent, its overdl impact on the
economic system could be drastic. The most vivid example in this case could be Ukraine.
While the required leve of profitability of Ukrainian power energy sector is 20-25%, this
figure has sgnificantly reduced during 1990-1996. During this period profitability has
decreased from 22.2% to 1.5% and then to minus 2.55% in 1997 (Kilnitzkiy 1997, 86).
This severe fal stems most probably from the fact that the growth ite of fue prices
exceeded sgnificantly the growth of power rates (prices) while the number of privileged

consumers increased greetly while the source of ther financing remained undefined and
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amounts of unpaid eectricity bills accelerated. Then it gppears quite naturd to raise a

question regarding the necessity of such regulation.

Following privatization, a Law “On Energy Conservation” was passed at the beginning of
1994. According to the information provided by Ministry of power engineering, this law, in
particular, encourages invesments in energy consarvaion measures that will improve
technology of dectricity supply, such as, for example, reduction of trangportation costs and
efficent use of fud. Mogt of these investment incentives condst of embarked loans and
credits. Hence, as can be seen, none of the demand-side management possibilities was
mentioned ether in the Law or kind intentions of the State Committee for Energy

Consarvation, which was created in 1995.

It appears, at least a the first Sght, that it is not necessary to conserve dectricity in Ukraine:

“Ukrainian eectric industry possesses 280-bin kWt/h capacities, but produces
currently 170 bin kWt/h. Hence, it has generated over 100 bin kWt/h of energy
reserves...In 2010, at most 210-220 bin kWit/h of energy will be needed” (Vlasenko
1998,6).

Nowadays, not srategic conservation, but only load shifting'® only is needed in Ukraine.

However, there is one important fact that cannot be skipped. By 2010 most of Ukrainian

nuclear eectric gations (NES) will exhaust their resource (Op. cit., 7).

12 | oad shifting is one of the demand-side management policies that is aimed at the reduction of energy
consumption during the daytime and shifting it to the late and early hours. This policy is carried out by
the means of differentiated rate structure (daytime and night rates).

28



Another darming fact is that NES condtitute about 50% of Ukrainian ingtaled capacities.
Conseguently, it becomes obvious that ether a sound investment into the congtruction of
new production facilities and/or into the promotion of energy efficient techniques or
consarvation of eectricity will be needed in the nearest future. So, given these complicating
regtrictions, three possibilities can be evauated: improvement of energy efficiency, reliance

on imports of dectricity from abroad and promotion of energy conservation.
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Section 4. Analysis of energy conservation policies

Previous section, as an introductory part to the policy gpplication, was deding with
Ukrainian practice in the fidd of energy conservation. It was shown that a heavily regulated
eectricity sector is only a precondition for implementing energy conservation policy. The
most crucid condition that gives a push to its introduction is an inability of exiging sysem to

function further. And, as aresuilt, the system is moved towards its further transformation.™

While comparing three policy options that were specified at the end of the previous section,
we will leave asde the case of improving energy efficiency as the most obvious one. It is
clear that the effect of this policy will degpend mainly on the sgnificance of technologica
invention that could actudly have no impact, only a

partid impact or an outstanding impact that could compensate completely initia outcomes
only in the remaning two cases - reliance on imports of eectricity from abroad and
promotion of energy conservaion — assuming that technologica improvement of energy

efficency isunfeasible at least for some short period of time.

In order to amplify this procedure, we will apply the same kind of andyss that was
rigoroudy displayed by David Tarr in his article “ Quantifying Second Best Effectsin Grosdy
Distorted Markets. The Case of the Butter Market in Poland” (Tarr 1989). This framework
appears the most convenient as far asits underlying assumptions are concerned:

= Controlled domestic prices



=  Government subsidies to producers™
= |mports are alowed to cover the excess demand.
Additiond assumptions to this model ded mainly with magnitudes of domegtic rate (Py),

neighboring country” srate (Py) and world rate on dectricity (Ry): Py<Py<Pw."

Let us ded firgt with the reliance on imports of dectricity (Figure 5).*° The Starting point of
the andysis is a reduction in the supply of dectricity from Syp to Syp. This change
represents a shift in undistorted level of supply, while the corresponding dashed line reflects
the same shift in distorted (subsidized) levels. As can be seen, this policy resultsin aloss of
domestic consumers (MNPK) and producers (RQPN) welfare surpluses. Hence, the policy

of imports' reliance leads to the unfavorable outcome for the whole home economy.

The same kind of analysis can be performed for the energy conservation policy (Figure 6).
In that case we will start again with lower supply schedule $ and will impose higher
domestic rate Py: Py<Pu<Py.!” Under this policy option we expect that domestic

producers will gan TNPyPy due to the higher domestic dectricity rates.

3 The above interpretation of a conservation practice represents a kind of consensus between
proponents and opponents of energy conservation policies. And the whole thesis appears to follow
this major guideline.

¥ In the reality, there are no direct subsidies to producers of electricity. Indeed, only privileged groups
of consumers receive government subsidies. However, the payment mechanism is such that government
“reimbursement” is paid to producers and, hence, can be considered as a subsidy to producers.

> We will also assume that domestic electricity rates are lower than market equilibrium rates as a result
of regulation.

16 Asfar aswe deal now with end-of-the-pipe consumption of electricity, we will not treat the distributor
of power energy as a natural monopolist. This stage of electricity production allows for a competitive
arrangement. For that reason we will assume that the supply schedule for electricity is an upward
sloping curve.

P\, is supposed to be still lower than a market clearance price of electricity. Otherwise, increasing
power rates will cause allocative inefficiency instead of itsimprovement.
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Domestic consumers, however, will be expected to loose TSP4P} because of higher
domestic prices and to gain MRTP as a result of lower imports of dectricity. The tota
impact of the policy could generate positive gains only if the square of rectangle MRTP will
be greater than the square of triangle NST. Hence, it can be seen, that unless there is a
sound investment in the renewa of eectricity generation facilities, conservation of eectricity

could be considered as the best out of feasible policy options.

While referring to energy conservation, we can specify different stages of itsimplementation:
generation, tranamisson and find (end-of-the-pipe) consumption. Clearly, it is important to
introduce conservation/efficiency measures a the first two stages, however, the third of them
appears to be crucialy important. This Stuation is due to the fact thet dl efforts undertaken
to improve energy efficdency could be diminished by inefficent end-of-the-pipe use of
eectricity. Hence, a demand Side management acquires a leading role in promoting energy

efficency.

As defined previoudy, “demand-sde management is a utility-based systems approach for
the joint control of energy supply and energy efficiency measures’ tha “include load
management, conservation, eectrification, and Strategic growth of market shere” (Bjorkquist
1997, 26). The sphere of our particular interest is conservation. With this respect, we will
andyze wdfare consequences of increesng power rates (price-induced energy

conservation) and will dso examine outcomes of eectricity rationing.



Let us sat with a price-induced energy conservation (Figure 7). Let us assume that the
target level of consumption is Qp. At the beginning of this section we have aready found
that the net outcome of this palicy is ambiguous (the Sgn depends on the difference between
MRTP and NST). Now suppose that non-payments in the whole economy occur o thet the
demand curve for dectricity moves up from D to D causing unpaid bills for dectric power
to arise (XWQpQ'p). As aresult, domestic consumers are expected to loose KLV X dueto
the expangon of imports. Hence, the total impact of a price- per kWt* h an excess demand
for eectricity will gopear. Due to this fact, induced energy conservation policy will be as
follows. square of rectangle MRTP less sum of sguares of triangle NST and rectangle
KLVX. Rationing the totd amount of eectricity supplied (domestic supplies plus imports of
dectricity) until Qp (Figure 8) will imply that at the price of Py consumers will try to outbid

each other and, consequently, electricity rateswill risetill Py,

In the case of a demand schedule movement from D to D that is due to the non-payments,
domestic price will risetill Py and consumers will loose MNP,Py of their welfare because of
a higher domestic price and KLV X because of a higher imports of dectricity. At the same
time, higher domestic prices will benefit producers by PsNTRPy. Hence, the net policy gain

will be MNTR lessKLV X that will tota to TNP.

Allowing for a much higher amount of non-payments will leed to a greater expansion of
demand for dectricity. Let us suppose that now demand increases till D'. In the case of a

price-induced conservation, consumer losses ae expected to be even higher

8 1t is clear that in the case if domestic electricity rates will not be allowed to increase, amounts of
electric power imports from abroad should increase to cover the gap between domestic supply and
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— KLQU ingtead of KLV X —by QUXV (see Figure 7). Target level of consumption will be

missed by the difference between Q'D and Q'D.

On the other hand, demand expansion (from D to D") in the instance of rationing will cause
domestic prices to rise till Py instead of Py. As aresult, consumers will incur even more
losses because of higher domestic prices (rectangles PiNMPy and RROP',) and an
increase of eectricity imports from abroad (KLVX). At the same time producers will gain

PuP"40J, so that the total consumption (Q'p) will be preserved.

Hence, it can be seen that under a nonpayments condraint rationing policy of energy
conservation gppears to be more congstent with its prior gods than its dternative — price-
induced conservation. The former ensures that the target level of consumption (Q'p) is
reached and aso it produces the same amount of net policy gains (TNP). On the contrast,
price-induced energy conservation produces higher net policy losses the higher nont
payments in the economy are encountered and the higher the demand schedule is moved
upward. Additiondly, this type of energy conservation policy produces the amount of

eectricity consumption that isincongstent with itstarget leve.

It is necessary aso to stress that so far no any other factor or reasoning was taken into the
account. Accounting, for example, for the socid consequences of each policy could
goparently lead to a quite different policy ranking. It could be argued, as a matter of fact,

that shutting consumers off the line is less dedrable because it is ‘anti-human’. Therefore,



non-payments will be dlowed to exist even if in their aosence it will be much easer to reach

desrable gods.
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CONCLUSIONS

The discussion of energy conservation issues usudly starts with a questioning whether it is
indeed needed. It is widely recognized that conservation forces individuds to consume less
energy/eectricity thereby making them worse off. While the logics of this argument is clear,
in redity thing are much less obvious. That is, the exact outcome of any restrictive policy will

dill heavily depend on consumers’ preferences and should be investigated further.

In 1990ties the most heated and discussible issue in the fidld of energy economics was a
debate between proponents of energy conservation and of energy (conversion) efficiency.
The essence of this dispute is as follows. energy conservation indeed is useless because, in
the effect, it encourages technicad improvements in the use of energy and even leads to the
higher levd of its consumption. It is impossible to disagree with this strong argument.
Nevertheless, it should be clear that each policy, even the most popular one, has certain

preconditions as wdl as limitations.

As amatter of fact, the adherents of these two points of view on energy and its efficient use
have two different focuses of their theories. Conservationists care more about demand and
consumption pattern, while their opponents stress the importance of a supply sde. Hence,
while discussng any kind of inefficiency dong the whole line of dectricity production
process, it is naturd to condder its later stages more carefully. It means, in particular, that

even if efficdency is enforced dong the supply Sde of dectricity production, it could not



guarantee that it till will be preserved on a demand side. Thus, as far as efficient use of

electricity is consdered, demand- side management becomes crucialy important.

Technica problems with the implementation of energy conservation usudly arise as a result
of market falures lack of information, riskiness of investments, long payback period and
others. However, if eficient use of dectricity (its dlocative efficiency) is consdered, it will
be needed to address the issue of government fallure such as, for example, price regulation
and lack of contract enforcement. Aswe have dready seen (section 2, Figure 4), economic
regulation created digtortions in the pattern of dectricity consumption and low eectricity

rates encourage high consumption of eectric power.

Conservation policy, as arule, isfocused on or leadsto the increase of dectricity rates and
is expected to reduce excessvely high level of dectricity consumption. However, while
encountering non-payments, the achievement of initidly defined gods becomes increasingly
complicated and actuadly can fave unexpected outcomes. Arrears appear owing to the
drawbacks of legd environment and then are * supported’ by alack of contract enforcement.
Non-payments spread over the whole economy and tend to generate a multiplier effect
throughout different sectors. That is, being originated somewhere outsde of eectric power
industry, they will result in accderation of unpaid dectricity bills and will, in ther turn, affect,

for example, cod and gasindustries.

Referring to the efficent use of dectridity, it can be easily seen (Figure 3) that non-payments

bring us again to the inefficiency region. Initidly, due to the government regulation, economy
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is located somewhere adde of Pareto optima set of dlocations. Then, following this
Stuation, conservation comes into the effect dlowing to move towards economic efficiency.
This movement, however, is condrained by the interference of non-payments. Findly,

ingeed of its efforts, economy is dill left in inefficiency region.

A good illugraion of dl previoudy discussed issues is Ukraine. It possesses a rich
regulatory practice that creates a favorable precondition for the excessve (inefficient) use of
eectricity. Also Ukraine is accustomed to the existence of a huge non-payments that appear

to be purposely desgned to maintain inefficiency in the use of dectricity.

At the meantime, more attention is given to the technicd sde of a question. Low-qudity fud
and its shortages, depreciation of equipment, high commercid losses of dectricity in the
network congtitute the redity faced by Ukrainian power sector. Ukrainian officids, in their
turn, recognize the problem of energy efficiency and are open to the introduction of
technologica modifications that will dlow saving more energy. At the same time, less

atention is given to the ability to raise funds for these projects.

Currently, Ukrainian power sector is able to saidfy exising demand for eectricity.
However, this problem will become more acute in the future because it is expected that its
production (generating) capacities are going to be reduced by 40-50%. Then it will be
impossible to cope with a problem only by the means of load shifting and more radicd

measures such as strategic conservation should be undertaken.



In this respect it should be clear that conservation should never be consdered as the only
god aong the path of improving energy efficiency. It is rather a short-term measure than a
long-term god and has to be combined with other activities such as investments in the
renewa of exigting cgpacities and technologica development (innovations). However, in the
absence of the last two options or ther unfeasbility, energy (electricity) conservation
appears to be a more attractive possbility if compared to the reliance on imports of eectric

power from abroad.

While choosing between the way of reaching the desired conservation outcome, two
possibilities can be consdered. One of them is a price-induced conservation. It congstsin
the increase of dectricity rates till the target levd of dectricity consumption is achieved.
Another option is a (direct) rationing that allows consumers to use only a predefined amount
of dectricity. By the way, this palicy is frequently employed in Ukraine but in a dightly

different context: inability to manage properly eectricity network (to shift loads).

Both of these palicies per se have the same wdfare benefits and lead to the target leve of
eectricity consumption. However, in the presence of non-payments both of them have
different resulting effects. Price-induced policy will result in a higher than a target leve of
consumption. Hence, in comparison to the rationing policy, it gppears to be less favorable.
Neverthdess, rationing will aso result in higher domestic dectricity rates and gven that the
tendency of increasing power rates is restricted by locd authorities, could actudly lead to
the same outcome as its dternative. Thus, keeping aside other evauation criteria, such as,

for example, socid consequences, we can State that the fird-best outcomeisto implement a
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conservation policy having dready got rid of non-payments. The second-best decison isto
implement rationing of eectricity supply and less favorable measure is to increase dectricity

rates while dlowing for the non-payments.
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