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ABSTRACT

This paper investigates the relationship between Turkish aggregate
electricity consumption, GDP and electricity prices in order to forecast
future Turkish aggregate electricity demand. To achieve this, an
aggregate electricity demand function for Turkey is estimated by
applying the structural time series technique to annual data over the
period 1960 to 2008. The results suggest that GDP, electricity prices and
an underlying energy demand trend (UEDT) are all important drivers of
Turkish electricity demand. The estimated income and price elasticities
are found to be 0.17 and -0.11 respectively with the estimated UEDT
found to be generally upward sloping (electricity using) but at a generally
decreasing rate. Based on the estimated equation, and different forecast
assumptions, it is predicted that Turkish aggregate electricity demand will
be somewhere between 259 TWh and 368 TWh in 2020.

JEL Classifications: C22; Q41; Q47; Q48.

Key Words: Turkish Aggregate Electricity Demand; Structural Time
Series Model (STSM); Energy Demand Modelling and Future Scenarios.
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1. Introduction

The paper investigates the relationship between Turkish aggregate electricity consumption,
GDP, average real electricity prices, and an Underlying Energy Demand Trend (UEDT) in
order to produce forecast scenarios. An aggregate Turkish electricity demand function is
estimated using the structural time series technique with annual data over the period 1960 to
2008. During this period, aggregate Turkish electricity consumption increased by an average
of 9.4% per year from 2.1 TWh to 159.4 TWh [1]. Over the same period real Turkish
electricty prices decreased by an average of 0.6% per annum with electricity prices controlled
by successive Turkish governments over the 1960 to 2008 period [2]. This is despite the
Turkish 2001 Electricity Market Law No. 4628 towards the end of the period, aimed at
creating a liberalized market structure. GDP increased on average by about per 5% annum
over the period from just over 63 (2005 constant YTL) to just below 717 billion YTL (2005

constant YTL). The growth in all three series are illustrated in Figure 1.
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Figure 1: Annual Change in Turkish Aggregate Electricity Consumption, Real
AverageElecticity Prices and Real GDP over the period 1960 to 2008

— Annual Change in Turkish Total Electricity Consumption 8 Annual Change in Turkish Average Real Electricity Prices
o, _ | == Annual Change in GDP

30
20

10~

T I T SR RS S S R R IR SR
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Previous studies that attempted to forecast future Turkish electricity demand are discussed in
detail below, but in general they were not very succesful. However, they did not model the
UEDT to capture the impact of exogenous effects on Turkish electricty demand, which, is
possibly one reason for this apprant lack of success. Given this, the Structural Time Series
Model (STSM) is the adopted methodology for estimation used in this research. This allows
for the estimation of a stochastic UEDT, which should improve future predictions and provide
Turkish policy makers with important information to underpin Turkey’s future sustainable
economic developement policies. The aim of this study therefore is to investigate how the
STSM performs in terms of modelling Turkish aggregate electricity demand thus estimating
the key income and price elasticities and the UEDT, which are used to produce various future

forecast scenarios for Turkish aggregate electricity demand.
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The next section discusses previous Turkish electricity demand studies followed by Section 3
that outlines the methodology used in this study. Section 4 describes the data used for the
analysis and the estimated results followed by Section 5 that presents the forecast scenarios.

The final section summarises and concludes.

2. Previous Turkish Electricity Demand Studies

A number of early Turkish electricity demand studies were undertaken by governmental
institutions, such as the State Planning Organization (SPO), the State Institute of Statistics
(SIS) and the Ministry of Energy and Natural Resources (MENR). These tended to use
different approaches and models, but all with the general aim of providing energy and
electricity planning tools for policy makers in order to sustain economic growth [3].!
However, the predictions from these models have proved to be somewhat different from the
actual outcome; one possible explanation being that the models utilised were not sufficient in
terms of estimating and understanding Turkish electricity demand. Figure 2 compares the
outturn for the years 2004 thru 2008 with the MENR official forecasts produced in 2002 —

clearly demonstrating their tendency to ‘over forecast’ [4].

According to Keles [5] this resulted in the Turkish government attempting to meet these
‘overstated’ electricity demand forecasts with short term solutions such as the installation of
natural gas fuelled power plants — rather than implementing long-term sustainable solutions.
As a result, the share of natural gas in power generation increased substantially from the early
1990s — reaching 48% by 2008, as illustrated in Figure 3 [1]. Moreover, Keles [5] argues

that, not surprisingly, this resulted in a considerable proportion of idle electricity generation

! A more detailed review of these studies can be found in Ediger and Talidil [3].
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capacity, the ineffective use of public funds, the prevention of energy markets being
liberalized, and an increased dependency on imported primary energy sources. Consequently,
Turkey became increasingly more dependent on imported natural gas, making it vulnerable to
natural gas price volatility. Given this, a key motivation for this paper is to estimate Turkish
aggregate electricity demand elasticities and the UEDT in order to develop a more robust
model and use it to produce more reliable future forecast scenarios for Turkish aggregate

electricity demand.

Figure 2: Comparison of the 2002 MENR predictions for Annual Aggregate Electricity
Demand Forecasts with Outturn for 2004-2008
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Source: [4] and [1]

There are only a limited number of previous academic studies focussing on Turkish aggregate
electricity demand, although there has been an increase since the early 2000s. These include
Bakirtas et al. [6], Erdogdu [7], Ozturk and Ceylan [8], Kavaklioglu et al. [9], Hamzacebi [10]
and Akay and Atak [11]; some of which attempt to identify a Turkish aggregate electricity
demand relationship, some of which attempt to forecast future aggregate electricity demand,

and some of which attempt to both; these are briefly reviewed below.
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Figure 3: Fuel Source for Turkish Electricity Output’* TWh
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Bakirtas et al. [6] used the cointegration technique with annual data to explore the relationship
between per capita aggregate electricity consumption, income per capita, and price for the
period 1962 to 1996. However, they did not find a significant price effect, stating this was to
be expected given electricity prices were subsidised by various Turkish governments. This is
a little surprising given that the degree of variability in Turkish real electricity prices appears
to have been somewhat greater than general European real electricity prices, as illustrated in
Figure 4. Nevertheless Bakirtas et al. [6] did find income per capita to be significant with
estimated short and long run elasticities of about 0.7 and 3.1 respectively. Furthermore, as a

separate exercise, Bakirtas et al. [6] utilised a simple univariate autoregressive moving

? Note, that the electricity output figures are different from total final electricity consumption which excludes
exports, industry own use and distribution losses.
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average (ARMA) model to forecast future Turkish aggregate electricity demand per capita for

the period 1997 to 2010 and concluded that it would be about 2222 kWh in 2010.

Figure 4: Comparison of OECD-Europe and Turkey Real Electricity Prices 1978-2008
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Erdogdu [7] used a Partial Adjustment Model (PAM) with quarterly data to explore the
relationship between per capita electricity consumption®, per capita real GDP, and price for

the period 1984 and 2004. He found short and long run price elasticities of -0.04 and -0.30

3 Erdogdu [7] actually refers to this as ‘net electricity consumption’.
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respectively and short and long run income elasticities of 0.06 and 0.41 respectively.
However, Erdogdu [7] states that “data on net electricity consumption, population and GDP is
not available quarterly” hence the annual series on these data were “converted into quarterly
data by linear interpolation so as to make use of them together with quarterly data on
electricity prices” [p. 1134]. This might have helped overcome the problem of insufficient
data and observations, but possibly introduced an ‘artificial data generating process’ given
three out of the four series used (including the dependent variable) had an artificial seasonal
pattern imposed and might well have led to biased estimated elasticities.* Similar to Bakirtas
et al. [6], Erdogdu [7] undertakes a separate analysis to produce a forecast of future Turkish
electricity demand.” Erdogdu [7] utilised a simple univariate autoregressive integrated
moving average (ARIMA) model estimated with annual data® over the period 1923 to 2004
and concluded that Turkish aggregate electricity demand would increase by 3.3% percent per

year until 2014 reaching about 156 TWh in 2010 and about 160 TWh in 2014.

Ozturk and Ceylan [8] used the Genetic Algorithm approach with annual data to investigate
the relationship between aggregate electricity consumption, population, imports, exports and
GDP for the period 1980 to 2003. Despite identifying a number of explanatory economic
variables, their interaction with electricity consumption is not made clear; furthermore,
electricity prices were omitted from the analysis. Nevertheless Ozturk and Ceylan [§]
concluded that aggregate electricity demand would be between about 462 TWh and 500 TWh

in 2020.

* For example, GDP fluctuates seasonally and electricity-using appliances are likely to differ seasonally; hence,
the simple linear interpolation is likely to ignore these seasonal fluctuations. Thus, it is likely that this would
have led to the mis-identification of the electricity demand relationship.

> Although the first part of the paper is conducted in per capita terms, the forecast is for actual electricity
demand.

6 Unlike the first part of the paper that used ‘quarterly data’.
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Kavaklioglu et al. [9] used the artificial neural network model with annual data for the period
1975 and 2006 to examine the relationship between aggregate electricity consumption,
population, GDP, imports and exports and concluded that Turkish aggregate electricity
demand would reach 240 TWh by 2020. However, like Ozturk and Ceylan [8], Kavaklioglu
et al. [9] do not clearly identify the relationship between the explanatory economic variables
and electricity consumption; moreover, once again the effect of electricity prices on electricity

demand is ignored.

Hamzacebi [10] also used the artificial neural network model with annual data for the period
1970 and 2004 to analyse sectoral electricity consumption in order to forecast sectoral and
aggregate electricity demand and concluded that aggregate electricity demand would be just
below 500 TWh in 2020. Whereas Akay and Atak [11] employed the Grey Prediction with
Rolling Mechanism method with annual data for the period 1970-2004 in order to forecast
aggregate and industrial electricity consumption and suggested that aggregate electricity

demand would be just below 266 TWh by 2015.

The above summary highlights that Bakirtas et al. [6], Erdogdu [7], Hamzacebi [10] and Akay
and Atak [11] all made use of techniques that effectively only used past electricity
consumption to drive their forecasts of electricity demand. They therefore ignored any
demand relationship and the important interaction between electricity consumption and
economic variables such as income and price. Ozturk and Ceylan [8] and Kavaklioglu et al.
[9] do however include some economic variables in their models but it is not clear how the
economic variables contribute to driving the electricity demand projections. This suggests
that there is room for improvement in this area with a need to determine firstly an acceptable

Turkish aggregate electricity demand function and secondly to use this estimated relationship
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to produce future forecast scenarios. This is therefore undertaken here, with the methodology

discussed in the next section.

3. Methodology

As stated above the STSM (Harvey [12]) coupled with the UEDT (Hunt et al. [13]) is used to
estimate a Turkish aggregate electricity demand relationship. The STSM decomposes a time
series into explanatory variables, a stochastic trend and an irregular component. The state
space form presentation of a STSM presents the best estimates of the parameters and trend
component at a given time. As additional observations are included, the parameters and the
unobserved components of the model, such as the trend, are estimated by a combination of a
recursive filtering and smoothing process by the Kalman Filter [14] and the maximum

likelihood approach.

Electricity is not demanded for its own sake. It is a derived demand that comes from the
demand for lighting, heating, cooling, etc. and consequently there are a number of exogenous
factors that might influence electricity demand behaviour. These include improved technical
efficiency of the capital and appliance stock, and changes in consumer tastes, preferences,
demographics, social structures, environmental regulations, economic structure, etc.
However, these factors are generally difficult to observe directly but arguably play an
important role in determining electricity demand behaviour; hence, an estimated stochastic
UEDT via the STSM is an ideal proxy (as advocated by Hunt et al. [13]) since the trend
component attempts to capture the unobserved components. Given these advantages a
number of energy demand studies have utilised the STSM approach; for example Doornat et

al. [15] and Harvey and Koopman [16], Hunt et al. [13], Hunt and Ninomiya [17], Hunt et al.
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[18], Hunt et al. [19], Dimitropoulos et al. [20], Amarawickma and Hunt [21], Dilaver and
Hunt [22], and Dilaver and Hunt [23]. As stated above, this approach is also taken here and is

explained further below.

Using a similar framework to Dilaver and Hunt [22] and Dilaver and Hunt [23], Turkey’s

aggregate electricity demand is assumed to be represented by:

E, = f(Y;, P, UEDT) (1)
where;

E=Aggregate Electricity Demand.

Y, =Gross Domestic Product.

P,= Real Average Electricity Price.

UEDT,= Underlying Energy Demand Trend for Aggregate Turkish Electricity
For the econometric estimation of equation (1), a general dynamic autoregressive distributed
lag specification is estimated as follows:

A(L)e; =B (L) y; + C (L) p; + UEDT; + €, (2)
where; A(L) is the polynomial lag operator 1-A;L- A,L*- AsL’- J,L°, B(L) is the polynomial lag
operator /+a;L + ay L’+ a3 L’ + oy L* and C(L) is the polynomial lag operator /+¢;L +¢p,L°
+¢ 3L3 +(p4L4 and7;

e~=Ln (E,)

yi=Ln (Y)

pi=Ln (P)

B(L)/A(L) = the long run income elasticity of aggregate electricity demand,

C(L)/A(L) = the long run price elasticity of aggregate electricity demand; and

7 A four-year lag is assumed since it is believed this is long enough to capture any possible dynamics.
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UEDT,=the value of UEDT at period t

&= a random error term.

The UEDT is a stochastic process and identified by:
Ut = Ue—1 + Be +1e; Mg~ NID (0:013) 3)
Be=Bt-1+&: §¢~ NID (01052) (4)
Where u and S represent UEDT level and slope respectively and n; and &, are the mutually
uncorrelated white noise disturbances for the level and slope with zero means and variances

a,% and 052 respectively. These are also known as hyper-parameters and determine the shape

of the aggregate electricity UEDT.

Equation (3) and Equation (4) show that the level and slope disturbances (1, and &;) are
assumed to be normally distributed. Therefore, when using the STSM in this way it is
sometimes necessary to include some level and/or slope interventions to ensure the normality
of the auxiliary residuals (irregular, level and slope) is maintained (Harvey and Koopman
[24]). Moreover, as Harvey and Koopman [24] highlight these interventions often provide
information about important breaks and structural changes at certain dates within the

estimation period, so that in the presence of such interventions the UEDT; is given by:

UEDT,= u;+ irregular interventions + level interventions + slope interventions (5)

Therefore, Equation (2), Equation (3) and Equation (4) are initially estimated by a
combination of maximum likelihood and the Kalman filter. Insignificant variables are then
gradually eliminated and interventions added but ensuring the model passes an array of

diagnostic tests (detailed below) until the preferred parsimonious model is obtained. The
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software package STAMP 8.10 [25] is used for the estimation, which is presented in the next

section.
4, Data and Estimation Results
4.1 Data

Annual time series data from 1960 to 2008 for E (Turkish aggregate electricity consumption
in kWh), Y (Turkish GDP in 2005 constant Yeni Turk Lirasi, YTL), and P (real average
Turkish electricity prices in 2005 constant YTL) are used for the analysis. E is obtained from
the International Energy Agency (IEA [1]), nominal GDP from the World Bank [26] and
nominal residential and industrial electricity prices from the archives of the SIS, the MENR
and the IEA [1]. The weighted averages of nominal industrial and residential prices are used
in order to calculate an approximation for the nominal average aggregate electricity price,
which is deflated by the Consumer Price Index (CPI, 2005=100) obtained from the World
Bank [26] in order to obtain P. Similarly, nominal GDP figures are deflated by the CPI to

obtain Y.

4.2 Estimation Results

After following the estimation strategy outlined above the preferred estimated equation is

given by:

et == 016947yt - Olllolpt + UEDT2008

where the estimated UEDT, g is 20.95 at the end of the period, with a slope of 0.0608. The

detailed estimation results and the diagnostics tests are given in Table 1 and Figure 5.
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The preferred model presented in Table 1 passes all the diagnostic tests including the non-
normality test for both the residuals and the auxiliary residuals, and the prediction tests for
2001 thru 2008 (as illustrated in Figure 5). To achieve this, two level interventions (1976 and
1979) are included in the preferred model probably reflecting a combination of different
events. These include the unusually high changes in Turkish GDP, real electricity prices, and
electricity consumption in 1976 the compulsory electricity cuts that were introduced in the
early 1970s and peaked in 1980 (as illustrated in Figure 6) [27], and the oil price hike in 1979
that according to Taymaz and Yilmaz [28] led to the worst political instability in Turkish
history.” The effects of which are unlikely to be captured adequately by the estimated income

and price elasticities (being outside the usual ‘norm”).

Despite the interventions, the resultant estimated UEDT (illustrated in Figure 7A) generally
increases but at a decreasing rate (illustrated in Figure 7B). This suggests that any energy
efficiency improvements due to technical progress of the capital and appliance stock is
outweighed by other exogenous factors; hence the estimated UEDT represents ‘electricity

using’ behaviour.

¥ GDP increased by 9%, prices fell by 12%, and electricity consumption increased by 20% in 1976.

? Turkish inflation was above 64% and there was a balance of payments “crisis’ in 1979, with a subsequent large
decrease in GDP in 1980 that led to a military coup [28].
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Table 1: Turkish Aggregate Electricity Demand STSM Estimates and Diagnostics

Sample 1960-2008

Variables Estimated T Values  Prob.
Coefficients

Vi 0.1695 3.762 0.001
Pt -0.1110 -3.563 0.001
1976 Level 0.0923 -3.003 0.004
1979 Level -0.0850 2.750 0.009

Level and Slope Components’ of UEDT>gs

Level : 20.9526
Slope : 0.0608
Diagnostics
Residuals Auxiliary Residuals
Irregular Level  Slope
Std.Error 0918 Std.Error 0.999 0.974 0.883
Normality 0.895 Normality 0.702 0.629 0.394
Skewness 0.734 Skewness 0.456 0.602 0.694
Kurtosis 0.744 Kurtosis 0.696 0.418 0.191
H(14) 0.675
r(1) -0.002
r(7) 0.006
DwW 1.908
Q(7,5) 4.806
Hyperparameters Goodness of fit
Level 0.00004 p.e.v. 0.001
Slope 0.00003 pev./md®  1.120
R’ 0.999
Nature Of Trend: Local Trend R4 0.655
Predictive Tests 2001-2008 LR Test
Failure 0.92 Test 72.992  0.000
Cusum t(4) 0.99
Notes:

Turkish Aggregate Electricity Demand: An Outlook to 2020

Model estimation and all statistics are from STAMP 8.10;

Model includes level interventions for 1976 and 1979,

Prediction Error Variance (p.e.v.), Prediction Error Mean Deviation (p.e.v./m.d.2) and the
Coefficients of Determination (R* and Rd °) are all measures of goodness-of-fit;

Normality (corrected Bowman - Shenton), Kurtosis and Skewness are error normality statistics,
all approximately distributed as y2 (2); as y2 (1), as x2 (1) respectively;

H(14) is a Heteroscedasticity statistic distributed as F(14,14);

r(1) and r(7) are the serial correlation coefficients at the equivalent residual lags, approximately
normally distributed;

DW is the Durbin-Watson statistic;

Q0(7,6) is the Box — Ljung statistic distributed as y2(6),

Failure is a predictive failure statistic distributed as y2 (8);Cusum is a mean stability statistic
distributed as the Student t distribution, both are STAMP prediction tests found by re-estimating
the preferred model up to 2000 and predicting for 2001 thru 2008.

The LR Test represents a likelihood ratio test on the same specification after imposing a fixed
level and slope hyperparameter, distributed as y2(2) and probabilities are given in parenthesis.
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Figure 5: STAMP Predictive Tests Graphics 2001-2008
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Figure 6: Compulsory Electricity Cuts 1971-1983
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The preferred model in Table 1 does not include any dynamic terms, suggesting the short run
and long run income and price elasticities are 0.17 and -0.11 respectively. The estimated

income elasticity being somewhat lower than those obtained by Bakirtas [6] and Erdogdu [7]
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and the estimated price elasticity being smaller (in absolute terms) than that obtained by
Erdogdu [7] (see Table 2 for a comparison). One reason for the difference might be that these
previous studies did not allow for the impact of a stochastic UEDT in their analysis. With the
estimation complete, the next section details the construction of the future forecast scenarios

for Turkish aggregate electricity demand based upon the preferred equation.

Figure 7: Estimated UEDT for Turkish Electricity Demand 1960-2008
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Table 2: Comparison of Estimated Long Run Elasticities

Study Price Income

Bakirtas et al. [6] 0 3.13

Erdogdu [7] -0.29 0.41

This Paper -0.11 0.17
5. Forecast Scenarios

In order to utilise the preferred equation discussed in the previous section to produce future
forecast scenarios a number of assumptions are required for income, prices, etc. This section

discusses these assumptions and presents the resultant scenarios.

5.1  Assumptions

Three forecast scenarios are produced: a ‘low’ case, a ‘reference’ case and a ‘high’ case. For
the ‘low’ and ‘high’ cases a combination of assumptions for the economic variables and
UEDT are chosen that produce sensible lower and upper bound forecasts for future Turkish
electricity demand respectively. For the ‘reference’ case the ‘most probable’ outcome for the
economic variables and UEDT are assumed (similar to ‘business as usual’ scenarios).'’ A

detailed discussion of these assumptions follows.

' However, given some information is available for average electricity prices for the year 2009, this information
is used in all three scenarios. In 2009 the average price of electricity (weighted average of residential and
industrial prices) prices increased by 18.5% in nominal terms. At the time of the writing, the required deflator
(the Consumer Price Index from World Bank) is not available, although it is known that Turkish inflation was
around 6.5% in 2009; hence based on this, average electricity price is assumed to have increased by 12% in 2009
for all three scenarios.
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Figure 8: Forecast Scenario assumptions for GDP and Average Real Electricity Prices,

2000-2020
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Figure 9: Forecast Scenario assumptions for the UEDT 2000-2020
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‘Reference’ case scenario: Average real electricity prices are assumed to increase by 1% per

annum after 2009. This is based on the assumption that the Turkish government introduces
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measures to meet their requirements for the Kyoto Protocol (such as carbon taxes and
incentives to encourage more renewables in power generation) although this is offset to some
extent by a reduction in the cost of generation due to technological improvements. It is
further assumed that GDP increases by only 1% in 2009 due to the global economic
slowdown, followed by a recovery period with GDP increasing by 1.5% per annum in 2010
thru 2012, 2% per annum in 2013 thru 2016 and 2.5% per annum thereafter. Additionally, the
generally diminishing slope of the estimated UEDT of 0.001 per annum'' over the estimation

period is projected to continue throughout the forecast period.

‘Low’ case scenario: Average real electricity prices are assumed to increase 2% per annum
after 2009 since the efficiency improvements in power generation do not offset the increases
as assumed in the ‘reference’ scenario. The impact of the global economic crises is assumed
to be greater than the ‘reference scenario’ with GDP increasing by only 0.5% in 2009 and by
only 1% per annum in 2010 thru 2012 followed by a constrained recovery with GDP
increasing by 1.5% per annum in 2013 thru 2016 and 2% per annum thereafter. Furthermore,
the slope of the UEDT is projected to decrease by 0.003 per annum, suggesting that the

‘electricity using’ trend for electricity will continue, but at a slower pace.

‘High’ case scenario: Average real electricity prices are assumed to increase by only 0.5%
per annum over the period 2010 to 2020 assuming that measures to help Turkey comply with
the Kyoto Protocol requirements are offset more by the increasing efficiency in electricity
generation than assumed in the ‘reference’ scenario. GDP is assumed to increase by 1.5% in
2009 despite the global slowdown, followed by a good recovery with GDP increasing 2% per

annum in 2010 thru 2012, 2.5% per annum in 2013 thru 2016, and 3% per annum thereafter.

! The figure -0.001 being the average change in the estimated slope over the estimation period.
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Additionally, the slope of the UEDT is projected to increase 0.001 per annum from 2009 to

2020, suggesting that the ‘electricity using’ trend for electricity will continue, but at a faster

pace.

These assumptions for GDP and prices are illustrated in Figure 8 and the assumptions for the

UEDT illustrated in Figure 9. The resultant scenario outcomes are discussed below.

5.2 Scenario Results

Given the above assumptions, Turkish aggregate electricity demand is predicted to be 259,
310 and 368 TWh in the ‘low’, ‘reference’ and ‘high’ case scenarios respectively with the
paths to 2020 illustrated in Figure 10. Comparing to the previous projections in Table 3'% it
can be seen that these forecasts are lower than, Ozturk and Ceylan [8], Hamzacebi [10] and

Akay and Atak [11], but higher than Erdogdu [7] and Kavaklioglu et al. [9]."

Table 3: Comparison with Previous Aggregate Electricity Demand Projections

— 1)

Year ®, = = .

c @© — —

) = = © =) =

8 _ 8 © Lo} =, ©

be |82 59 |S |BTe|5e|® |8 |3

o3 |ag |22 |3 2 |28 |8 g 2

€6 12218818 12315815 |§ |2

Qo 2 Qo 2 % ] s 2 S W > @

E8 | & |ET | & o8 |ozx | S T <
2014 213 224 235 160 - - 207 294 -
2015 221 237 253 - - - 212 321 266
2020 259 310 368 - 462 500 240 500 -

'> Note Bakirtas et al. [6] is not included in the table since their latest forecast was for 2010 and in per capita
terms.

" However, given Turkish aggregate electricity consumption had reached just under 160TWh in 2008 (IEA [1]),
Erdogdu’s [7] forecast for 2014 looks to be somewhat improbable.
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Figure 10: Aggregate Turkish Electricity Demand Forecast Scenarios, 2009-2020
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6. Summary and Conclusion

According to Ediger and Tatlidil [4], Keles [5], and Ediger and Akar [29] previous forecasts
of Turkish electricity demand were, on the hole, unsuccessful. Arguably, a key reason for this
is the failure of previous studies to adequate capture the impact of the main economic drivers
and the UEDT on Turkish electricity demand. This study attempts to rectify these perceived
defects by using the STSM to estimate a Turkish aggregate electricity demand function and
using it to produce future forecast scenarios. The estimated income and price elasticities are
0.17 and -0.11 respectively with an estimated stochastic trend that is generally upward sloping
(but at a decreasing rate) — reflecting ‘electricity using’ behaviour over the estimation period.
Furthermore, the forecast scenarios based upon this estimated relationship suggest that
Turkish aggregate electricity demand will be somewhere between 259 and 368 TWh in 2020
and it is argued that these are likely to be more reliable than previous forecasts, which on the

whole suggest higher demand.
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