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Elektrik Dagitim Sirketleri Kiimeleme Analizi: Teknik ve Cografi

Dinamikler

Ozet
Tekiner Kaya Amag: Calisma, Tiirkiye'de faaliyet gosteren 21 Elektrik Dagitim
Dr. Ogr. Uyesi Sirketi'nin (EDS), faaliyet gosterdigi bolge, cografi konum, kentlesme

Nevsehir Haci Bektas Veli diizeyi ile, sektor spesifik dort performans gostergesi bazinda

Universitesi kiimelenme dinamiklerini ortaya koymay1 amaglamaktadir.

iktisadi Idari Bilimler Fakiiltesi
Uluslararasi Ticaret ve Lojistik
Bolimii

Kapsam: Calismada 2019 yili itibari ile Tiirkiye’de faaliyet gosteren 21
EDS verileri kullanilarak yapilmistir. EDS’lerinin siniflandirilmasinda
rol oynayabilecegi diisiiniilen dort farkli performans gostergesi ile,
tekiner.kaya@nevsehir.edu.tr ED$lerin faaliyet gosterdigi bolgenin gelismislik ve kentlesme diizeyleri
veri olarak modelde kullanilmistir. Veriler EPDK resmi web sitesi ile
Kalkinma Ajanslar1 Genel Miidiirliigli tarafindan yapilmis olan niifus
yogunlugu ve kentsel islevler ile Tiirkiye’de ilgelerin kentlesme
diizeyinin 6l¢ililmesi (2019) raporu ve Kalkinma Bakanlig1 tarafindan
yapilmis olan il ve bolgelerin sosyo-ekonomik gelismislik siralamasi
arastirmasi (2019) raporundan elde edilmistir. Her bir ED$'nin faaliyet
gosterdigi bolgenin kentlesme diizeyi, o bolgede yer alan ilgelerin
gelismislik diizeylerinin niifuslar1 oraninda agirliklandirilmasi ile elde
edilen rakamlara bagh olarak belirlenmistir.

Yontem: Calismada ¢ok degiskenli istatistiksel tekniklerden kiimeleme
analizi kullanilmigtir. Romesburg (2004) yonteminin izlendigi calismada
kiimeleme analizinin Euclidean uzaklik temelli K-Ortalama teknigi
kullanilmuistir.

Bulgular: EDS olarak faaliyet gosteren 21 kurum, 4 farkli performans
kriteri ¢ercevesinde K-Ortalama yontemi ile gruplandirilmistir. 2, 3, 4, 5,
6, 7 ve 8 gruba ayrilarak elde edilen gruplarin olusturulmasinda rol
oynayan temel degiskenler incelenmistir. SPSS 15.0 programi
kullanilarak gergeklestirilen analizlerden elde edilen sonuglar,
EDS’lerinin faaliyet gosterdigi bolgelerin gelismislik ve kentlesme
diizeylerine bagl olarak yorumlanmustir.

Elde edilen sonuglar, elektrik satisi/calisan sayisi ile hane halki satislarin
toplam satislar igerisindeki oraninin, analiz edilen tiim kiimelerde (kiime
sayisindan bagimsiz olarak) en etkili degisken oldugunu ortaya
koymaktadir. Sektoriin, calisan sayisi gibi kritik bir girdi ile elektrik satis1
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gibi kritik bir c¢ktiya dogrudan bagli bir performans gosterdigi
sOylenebilir. Ayrica sektoriin hizmet verdigi miisteri profili (ticarethane
ve sanayi satis1 ile hane satis), EDS’leri birbirinden ayiran diger onemli
kriterdir.

Tablo 1. Analiz edilen 4 farkli kriterin kiime sayisina bagli ayirtedebilme yetisi

Performans Kriteri K2 K3 K4 K5 K6 K7 K8
Elektrik Satis1 (MWh) /Calisan Sayis1 o O o O o O O
Elektrik Satis1 (MWh) /Hat Uzunlugu (km) O o o o o

Miisteri Bas1 Ortalama Kesinti Siiresi (dk) O O O O O
Hane Halki Satislarin Toplam Satislar I¢indeki o o o o o o o

Oran1

K=V(n/2) formiilii ile ideal kiime sayist belirlenmis, bu cercevede
ED$’lerin 4 gruba ayrilmas: uygun goriilmiistiir (Elde edilen 3,24 sayis1
bir iist tamsay1 olan 4’e yuvarlanmustir). 2 iterasyonla 4 gruba ayrilan
EDSleri  tablo 2'de goriilmektedir. Cografi olarak sonuglar
incelendiginde kiime 1 bat1 Anadolu, kiime 2 orta Anadolu, kiime 3 orta
Anadolu (kuzey ve giiney kesim) ve kiime 4 agirlikli dogu ve giineydogu
Anadolu bolgelerinde faaliyet gosteren ED$’leri kapsamaktadir.

Tablo 2. EDS gruplari

Gruplar EDS
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Kiimeler bazinda ortalama diizeylerde ise kiime 1’den kiime 4’e dogru
gidildikge tiretim Olgeginin kiiciildigii; calisan verimliligin azaldigy,
birim hat bagma iletilen elektrik miktarmin distiigti ve hane halki
kullanim oraninin yiikseldigi gortilmektedir. Yine miisteri basmna
elektrik kesinti siiresi artmakla birlikte, kiime 3’de bu oran kiime 4’e
oranla ¢ok daha yiiksek ¢ikmaktadir (Tablo 3).
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Tablo 3. Kiimeler ve kriterler bazinda ortalama diizeyler

Performans Kriteri Kiime 1 Kiime 2 Kiime 3 Kiime 4
Elektrik Satis1 (MWh) /Calisan Sayist 8035 4861 4111 2070
Elektrik Satist (MWh) /Hat Uzunlugu 378 279 229 80

(km)

Miisteri Bast Ortalama Kesinti Siiresi 1395 1428 2969 1955
(dk)

Hflne Halkl Satiglarin Toplam Satislar 15 24 26 34
I¢indeki Oran:

Elde edilen bulgular gelismislik ve kentlesme diizeylerine bagh
gruplanmug, bulgular tablo 4’de 6zetlenmistir. Kiime 1’den kiime 4’e
dogru gidildikce kentlesmeden kirsala dogru bir kaymanin s6z konusu
oldugu goriilmektedir. Gelismislik diizeylerine bakildiginda ise, sadece
kiime 4'tin gelismislik diizeyinin diger kiimelere gore oldukca diisiik
kaldig1 gozlenmistir.

Tablo 4. Gelismislik ve kentlesme diizeylerine bagl olarak EDS gruplar:
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* Parantez igindeki rakamlarin ilki gelismislik diizeyini, ikincisi ise kentlesme diizeyini

gostermektedir

Sonug: Tiirkiye’de elektrik dagitim faaliyetlerini yiiriiten 21 EDS, ¢ok
farkli bolgelerde ¢ok farkli dinamikler c¢ercevesinde c¢alismalarini
ylriitmektedirler. ED$lerin faaliyetlerine dogrudan etki eden
faktorlerin belirlenmesi ve bolgesel farkliliklarin ortaya konulmasi
amaciyla yapilmis olan bu ¢alismada, EDS’ler dort gruba ayrilmis ve her
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bir grubun olusumunda etkili olan etmenler ortaya konmustur. Elde
edilen bulgular kentlesme diizeyi, faaliyet gosterilen bolgenin
gelismislik diizeyi (kismen), calisan verimliligi, birim hat basina iletilen
elektrik miktar1 ve hane halki kullanim oranlarinin, EDS’lerinin
smiflandirilmasinda rol oynayan etmenler oldugunu gostermektedir.
Diger yandan sektorde kullanilan kalite gostergelerinden biri olan
miisteri basi ortalama kesinti siiresinin, ayirt edebilme giiciiniin
olmadig1 da gozlemlenmistir. Siklikla tartisilan kayip-kacak oranlarmin
da bir faktor olarak analize dahil edilmesi, bu calismay1
zenginlestirecektir.

Kiimeleme analizi, Elektrik dagitim sirketleri, gelismislik, kentlesme
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Cluster Analysis of Electricity Distribution Companies: Technical and

Geographical Dynamics

Abstract

Purpose: The purpose of this study is to figure out the dynamics of
clustering of 21 Electricity Distribution Companies (EDC) operating in
Turkey in terms of geographical location, level of urbanization, and four
sector-specific performance indicators.

Scope of The Study: The study was conducted using the data of 21 EDCs
operating in Turkey. With four different performance indicators that are
thought to play a role in the classification of EDCs, the development and
urbanization levels of the region where EDCs operate were used in the
model. Data are gathered from EMRA official website and Development
Agency General Directorate website. The population density and the
measurement of urban functions with the urbanization level of the
districts in Turkey report (2019) and provincial and regional socio-
economic development survey report (2019) by Ministry of Development
are used. The urbanization level of the regions where each EDCs operate
is determined depending on the figures obtained by weighting the
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development levels of the districts in that region in proportion to their
population.

Methodology: Cluster analysis, which is one of the multivariate
statistical analysis techniques, was used in the study. Romesburg's (2004)
method was followed and the Euclidean distance-based K-mean
technique of cluster analysis was used.

Findings: 21 institutions operating as EDC are grouped by the K-means
method within the framework of 4 different performance criteria. The
main variables that play a key role in the formation of the groups
obtained by dividing them into 2, 3, 4, 5, 6, 7, and 8 groups were
examined. The results obtained from the analysis performed by the SPSS
15.0 program have been interpreted depending on the development and
urbanization levels of the regions where EDCs activities are operating.

The results show that electricity sales/number of employees and the ratio
of household sales to total sales are the most effective variables in all
clusters (regardless of the number of clusters). The sector shows a
performance directly linked to a critical input such as the number of
employees and a critical output such as electricity sales. Besides, the
customer profile (commercial/industrial sales and household sales) is
another important criterion that distinguishes EDC from each other.

Table 1. The ability to distinguish 4 different criteria analyzed depending on the

number of clusters

The ideal number of clusters was determined by K=V(n/2) formula, and
within this framework, it was deemed appropriate to divide the EDCs
into 4 groups (The obtained number of 3.24 was rounded to 4, which is
an upper integer). EDCs divided into 4 groups with 2 iterations are
shown in table 2. When the results are examined geographically, cluster
1 includes the EDCs operating in western Anatolia, cluster 2 in central
Anatolia, cluster 3 in central Anatolia (north and south part), and cluster
4 mainly in eastern and southeastern Anatolia regions.

Table 2. EDC groups

On average levels based on clusters, the production scale shrinks from
cluster 1 to cluster 4; It is observed that the productivity of employees
decreases, the amount of electricity delivered per unit line has decreased
and the household usage rate has increased. Additionally, although the
electricity outage time per customer increases, this rate is much higher in
cluster 3 compared to cluster 4 (Table 3).

Table 3. Average levels based on sets and criteria

The obtained findings are grouped depending on the development and
urbanization levels, and the findings are summarized in Table 4. As we
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move from cluster 1 to cluster 4, it is observed that there is a shift from
urbanization to rural areas. When the development levels are examined,
it has been observed that only the development level of cluster 4 is quite
low compared to other clusters.

Table 4. EDC groups depending on development and urbanization levels

Results: 21 EDCs operating on electricity distribution activities in Turkey
are carrying out business within the framework of very different
dynamics in many different regions. In this study, which was made to
determine the factors that directly affect the activities of EDCs and to
reveal regional differences, EDCs were divided into four groups, and the
factors that affect the formation of each group were revealed. The
findings obtained show that the level of urbanization, the development
level of the region of activity (partially), employee productivity, the
amount of electricity transmitted per unit line, and household usage rates
are factors that play a role in the classification of EDC. On the other hand,
it has been observed that the average downtime per customer, which is
one of the quality indicators used in the sector, does not have the power
to distinguish. Including the frequently discussed loss&theft rates as a
factor in the analysis will enrich this study.

Cluster Analysis, Electricity Distribution Companies, Development Level,
Urbanisation
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