Estimation of Residential Energy Demand in
Turkey and Expenditure Groups: Evidence

From 2012

Res. Asst. Isil Sirin SELCUK

Ankara University, Faculty of Political Science, Department of Economics
isilselcuk(@gmail.com

Dr. Altug§ Murat KOKTAS

Nigde University, Faculty of Economics and Administrative Science,
Department of Public Finance

Prof. Dr. Ahmet Burcin YERELI

Hacettepe University, Faculty of Economics and Administrative Science,
Department of Public Finance




Aim:
® In this research, price and expenditure elasticities of energy
demand in the overall residential sector and in different

expenditure groups along with the effects of lifestyle related

variables and demographic variables.




Turkey’s Energy Outlook

* When Turkey's primary energy consumption is taken into
account Turkey ranks 18th in the world in 2014.

® In 2012, 9% of the crude oil demand was met by domestic

production, natural gas this rate was 1.6%.

® 2001- Electricity Market Law (Energy Markets Regulatory
Authority)

® 2001-Natural Gas Market Law in 2001.
e 2013 - Electricity Market Law




Electricity Demand in Turkey
and Households

Sekil 1. Net Elektrik Tiiketiminin Sektorlere Gore Dagilimi
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Kaynak:

TEDAS, Tiirkiye Elektrik Dagitim ve Tiiketim Istatistikleri




A Brief Literature Review

® Houthakker (1951), England, 42 Cities, in 1937-38
(electricity demand)

® Dubin & McFadden (1984) value of the elasticity of

electricity may vary for different purposes.

* Filippini & Pachauri (2004) Takes into account the

seasonality of household electricity demand in urban India

® Yoo etal. (2007), selection model, Seoul, household energy
demand




A Brief Literature Review
® Jamasb ve Meier (2010), England, 1991-2007, panel data

set, analyse household energy spending (i.e. electricity, oil

and natural gas), income groups

® Bernard et al. (2010),multiyear cross section data, Quebec,
1989, electricity and gas demand. Estimates showed that

electricity and natural gas are substitutes.

® Bagaran (2011) household electricity demand, 2003 to 2009
using household budget survey data




Data

® Household Budget Survey (HBS) of Turkish Statistical
Institute (TURKSTAT)).

o Electricity price is collected from Turkish Electricity
Distribution Company (TEDAS).

® In 2012, the survey was applied to 13,248 households, and

9,987 responses were received from households. At the same

time the Weighted household number is 20051454,




-

Data

* Household consumption expenditure types are classified under 12
groups:

* 1-Foods and non-alcoholic beverages,

* 2-Alcoholic beverages, cigarette and tobacco,

* 3-Clothing and footwear,

* 4-Housing, water, electricity, gas and other fuels,

* 5-Furnishings, household equipment and maintenance of the
house,

¢ 6-Health,

® /-Transportation,

¢ 8-Communication,

® 9_Entertainment and culture,
¢ 10-Educational services,

® 11-Restaurants and hotels,

e 12-Miscellaneous goods and services .




Data

Table 1. Missing Data According to Income Groups.

EleCtriCity

First Group (Poorest) 25.38%

Second Group 13.81%

Third Group 10.93%

Fourth Group 8.35%

Fifth Group (Richest) 6.31%




Model

* Household energy consuming appliance stock is fixed ( the

short run demand).

® Energy demand covers both electricity and gas demand for

the year 2012.

° log—linear functional form

* the index variable from the data set in order to adjust all

monetary values to price developments.




Model

* Household appiances are controlled by dummies.

* Household demographic attributes cover living in urban
areas, household size, hot water and natural gas utilization.
Also the function includes dwelling size as a housing
attribute.

o InE = B, + B,InY + B,InPp + B,G + B,0ld +
B-Urban + B,Com + B,Ac + f;Wm + B4R +
B,,Dw + B, Tv+ B,,Hhs + B, Water + §,,Size




Model

® Heckman’s (1979) Sample Selection Model to fix the undesirable
impacts of missing data.

o Sample selection model is estimated using maximum likelihood
technique.

* First stage equation: the dependent variable is equal to one if the
household reported information on the residential energy demand
and zero otherwise,

® The demand equation, the dependent variable is the natural
logarithm of the real residential energy demand. All the monetary
values are adjusted to price developments.
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Conclusions

® The estimated model suggests that there is a significant
difference among households considering the income groups.
We find that income elasticity is lowest for the richest group
and inelastic for the all groups. On the contrary, the price
effect is strongest for the richest group. For the lowest
income group an increase in the prices also increases the
demand. In addition, medium income level acts like an

inflection point in most cases.




Conclusions

® Significant effects are estimated for socio-economic variables
and household appliance stock in energy demand. The results
also indicate these variables (such as dwelling size, old
member, using refrigerator, having access to natural gas etc)

have significant effects on energy demand in Turkey.

e Our findings show that heterogeneity is evident for
households according to their income levels. Thus policy
makers should take into account this heterogeneous effect in

order to achieve successful policy implications.




Thank you For Listening!

® Your Questions/ Comments Are Always Welcome
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Stata does not directly estimate rho(p), it estimates the inverse hyperbolic tangent of p. Stata defines this variable|”
The standard error is computed using the delta method.
The standard error of the residual is called “Insigma(o)”.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


