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The Relationship between Crude Oil Prices, Real Effective Exchange Rate and Terms of Trade:
A Causality Analysis for Turkey

Abstract

In this study, the relationship between real effective exchange rate, oil prices and the net terms
of trade is examined. Countries have become more interdependent on each other because of
the increasing openness rates. In order to import investment goods, countries must increase
their revenues from exports. The terms of trade shows how international trade revenues are
shared among the countries participating in the trade. An improvement in terms of trade leads
to an inward transfer of income from the rest of the world countries. Changes in foreign trade
policies, fluctuations in exchange rates, structural changes in supply and demand conditions
affects the terms of trade by means of export and import prices. Real exchange and oil prices
are the most important factors affecting demand and supply conditions respectively. Therefore,
the effect of oil prices and the real exchange rate on the net terms of trade of Turkey have been
researched for the period between 2010 and 2017. The results reveal that crude oil prices are
the cause of the net terms of trade. On the other hand, there is no bilateral causality
relationship between the real effective exchange rate and the net terms of trade.

Petrol Fiyatlari, Reel Efektif Déviz Kuru ile Dis Ticaret Hadleri Arasindaki Nedensellik iliskisi:
Tiirkiye Analizi

0z

Calismada reel efektif déviz kuru, petrol fiyatlari ve net dis ticaret hadleri arasindaki iliski
incelenmistir. Dis ticaretin gelismesiyle birlikte artan aciklik oranlari nedeniyle (lkeler
birbirlerine daha cok badimli hale gelmistir. Ulkeler yatirim mallarini ithal edebilmek igin
ihracattan kaynaklanan gelirlerini arttirmak zorundadir. Bu nedenle uluslararasi pazarlarda
ihracatta rekabetgiligin 6nemi artmaktadir. Dis ticaret hadleri uluslararasi ticaret sonucu elde
edilen gelirlerin ticarete katilan llkeler arasinda nasil paylasildigini géstermektedir. Dis ticaret
hadlerindeki bir iyilesme disaridan iceriye dogru bir gelir transferini saglamaktadir. Dis ticaret
politikalarindaki degisiklikler, déviz kurlarindaki dalgalanmalar, devresel dalgalanmalar gibi arz
ve talepte meydana gelen yapisal dedismeler ihracat ve ithalat fiyatlari yolu ile dis ticaret
hadlerini degistirir. Reel déviz kuru talep; petrol fiyatlari da arz kosullarini etkileyen en énemli
faktérlerdendir. Bu nedenle ¢alismada Tiirkiye 2010-2017 dénemi igin petrol fiyatlarinin ve reel
déviz kurunun net dis ticaret hadlerine etkisi arastirilmistir. incelenen dénemde elde edilen
sonuglar; ham petrol fiyatlarinin net dis ticaret hadlerinin nedeni oldugunu ortaya koyarken
reel efektif déviz kuru ile net dis ticaret hadleri arasinda nedensellik iliskisi olmadigini
gostermistir.
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1. Giris

Uluslararasi ekonomi literatiiriinde 6nemli bir yere sahip olan dis ticaret hadleri,
uluslararasi rekabetciligin  6nemli gostergelerinden birisidir. Dis ticaretin
serbestlesmesi ile kiiresellesen ticaretten dogan kazanc¢ ve kayiplar dis ticaret
hadleri degisimleri yolu ile Olgllebilir. Dig ticaret hadlerinde yikselisler Glkenin
gelir ve refah artisini saglarken, duslsler yoksullasmaya neden olarak dis

ticaretten elde edilen kazanclarin azalmasina neden olabilmektedir (Bhagwati,
1958).

ihracat birim deger endeksinin ithalat birim deger endeksine béliinmesi ile
hesaplanan net dis ticaret hadleri, Ulkelerin uluslararasi goreli dis ticaret fiyatini
belirlemektedir. Gelir dis ticaret hadleri ise goreli ihracat ve ithalat fiyati ile ihracat
miktarinin ¢carpimiyla elde edilir. Hem gelir hem de net dis ticaret hadlerindeki
iyilesme diger kosullar sabitken, ihracat karsiligi daha fazla ithalat yapma olanagi
saglamaktadir. Bu nedenle katma degerini ve refahini artirmak icin dis ticaret
hadlerinin artmasini saglamak ulkelerin 6nemli politika hedeflerinden biri haline
gelmistir.

Dis ticaret haddi, kisa ve uzun dénemde Uretim ve tiketimde meydana gelen
yapisal degismelerden dolayi degisebilir. Yenilik, verimlilik degisimleri disinda dis
ticaret hadlerinde goriilen degismelerin baslica iki dnemli sebebi vardir. Bunlar;
dis talepteki degismelerden dolayi (herhangi bir sebeple dis talepte veya sunum
egrisinde kayma) ticaret hadlerinin degismesi ve Ulkenin kendi talebindeki veya
arz egrisindeki bir kaymanin ticaret hadlerini degistirmesi olarak 6zetlenebilir
(Serin, 1981: 108). Kisaca belirtmek gerekirse dis ticaret hadleri, bir taraftan
ithalat talebinin fiyat ve gelir esnekligini, diger taraftan da dis talebin fiyat ve gelir
esnekligini etkileyen degiskenlere baghdir.

Sekil 1'de verilen Tirkiye’'nin 2010-2017 doénemleri arasindaki 2010 baz yilina
sahip net dis ticaret hadleri (DTH) ve gelir ticaret hadleri incelendiginde net
degisim ticaret hadlerinde zaman zaman dusisler goriilse de ortalama etrafinda
dalgalanmakta oldugu, gelir ticaret hadlerinin ise genellikle artis trendi icerisinde
oldugu gorilmektedir. Tlrkiye’nin gelir ticaret hadlerindeki bir artis, Tirkiye’'nin
ihracat miktar artisi neticesinde dis ticaretten kazang sagladigini gostermektedir.
2010 yilindan sonra sadece net degisim ticaret hadlerine bakarak dis ticaret
hadlerinin sirekli arttigini séylemek mimkin degildir. Fakat ihracat miktarinin
artmasiyla gelir ticaret hadlerinin  hizli  bir artis igerisinde oldugu
gozlemlenmektedir. Bu durum ihracat miktar artisinin, fiyat artisindan daha fazla
olmasindan kaynaklanmistir.
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Sekil 1: Tirkiye'nin Dis Ticaret Hadlerinin Genel Goriinim{i
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Kaynak: Tirkiye istatistik Kurumu (TUIK)

Bu calisma Tirkiye net dis ticaret hadlerinin doviz kuru ve petrol fiyatlari
degisimlerinden etkilenip etkilenmedigini nedensellik analizi ile ortaya koymayi
hedeflemektedir. Calismanin ilerleyen bolimlerinde 6ncelikle dis ticaret hadleri ile
sirastyla reel efektif doviz kuru ve ham petrol fiyatlari arasindaki iliskiyi ortaya
koyulmus; daha sonra Tirkiye verileri ile nedensellik iliskisinin varligi
arastiriimistir.

2. Reel Efektif Doviz Kuru ile Dis Ticaret Hadleri iliskisi

Dis ticaret hadleri ile doviz kuru arasindaki iliskiyi inceleyen bir¢ok calismanin
arkasindaki temel varsayim dis ticaret hadlerine gelen dissal soklarin kiguk
Ulkelerdeki goreli fiyat dizeltmesini déviz kuru degisimleri yolu ile yaptigidir. Kur
belirsizliginin dogurdugu risk neticesiyle karar birimlerinin se¢im yapmak
durumunda kalmasi uluslararasi ticaret yapan ulkenin ihracat ve ithalat kanaliyla
dis ticaret hadlerini etkilemektedir. Clinkl kiguk Ulkeler dis ticarete konu olan
mallarin uluslararasi fiyatlarini degistirememektedir. Dis ticaret hadlerine gelen
dissal bir sok, llkenin icsel fiyat ayarlama zorunlulugu nedeniyle nominal doéviz
kurlarinda hizli ayarlama yapilmasini gerektirmektedir. Dornbusch (1980) dissal bir
soktan sonra dis ticaret hadlerinin belirlenmesinde yerel (reticilerin arz
tepkilerinin de 6nemli olduguna deginmistir. Doviz kurunu ve dis ticaret hadlerini
belirleyen hem i¢csel hem de dissal etkiler, bu iki degisken arasindaki iliskinin
ampirik olarak analiz edilmesini zorlastirmistir.

BIiLTURK Journal of Economics and Related Studies
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Dis ticaret hadleri ithalat ve ihracat fiyat endekslerinin oranindan olustugu icin
doviz kurunun dis ticaret hadlerini etkilemesi beklenir. Déviz kuru ile dis ticaret
hadleri arasindaki iliski doviz kurundaki degismelerin dis ticaret hadlerine etkisi ve
dis ticaret hadlerinin doviz kuruna etkisi olarak iki baslikta analiz edilebilir. Enrique
ve Mendoza (1995) dis ticaret hadleri soklarinin reel kurda degerlenmeye neden
olacagini belirtirken diger bircok ¢alisma iliskinin zayif oldugu yoniinde bulgular
ortaya koymustur (Aipi, 2012).

Sekil 2’de Turkiye reel efektif doviz kuru, net dis ticaret hadleri ve gelir ticaret
hadlerinin yillar itibariyle seyri gosterilmistir.

Sekil 2: Reel Efektif Déviz Kuru ile Dis Ticaret Hadleri iliskisi
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Kaynak: TUIK, Tiirkiye Cumhuriyet Merkez Bankasi (TCMB)

Yillar itibariyle bakildiginda 6zellikle 2014 yilindan sonra Tirkiye net dis ticaret
hadleri ile reel doviz kuru arasinda pozitif bir korelasyon oldugu goérilmektedir.
Reel efektif kur gerilediginde dis net dis ticaret hadleri de gerilemektedir. 2010 yih
boyunca dalgalanmalarla birlikte yiksek seyreden reel efektif doviz kurunun
distigl donemlerde gelir ticaret hadlerinin ise artma egiliminde oldugu
goriilmektedir. Deger kaybeden reel efektif doviz kuru ihracat miktarini hizh bir
sekilde arttirmistir. Bunun nedeni olarak teknoloji dizeyi distk fiyata dayali
rekabet eden bir diger deyisle fiyat esnekligi yiksek ihracat yapiliyor olmasi
gosterilebilir.
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3. Dis Ticaret Hadleri ve Petrol Fiyatlar iliskisi

Bir malin fiyatini gelir, zevk ve tercihler gibi talep kosullarinin yani sira arz kosullari
da etkiler. Enerji-ozellikle petrol- modern bir ekonomide en 6nemli ham
maddelerden biridir. Petrol Grinleri ulastirma ve enerjinin ortaya ¢ikarilmasinda
ve ayrica petrol, kimya drinlerinin tGretiminde kullanilmaktadir. Bu nedenle, petrol
fiyati, uluslararasi ekonomide anahtar fiyatlardan biridir ve diger enerji kaynaklari
icin yaygin bir sekilde referans deger olarak kullaniimaktadir (Korhonen ve
Ledyaeva, 2010: 849). Tirkiye agisindan bakildiginda yerli ham petrol Gretiminin
oldukca dislik olmasi nedeniyle blyilik 6lciide ham petrol talebi Ullke disindan
saglanmaktadir. Tirkiye'nin toplam ithalatinda enerji ithalatinin payr %25’ler
seviyesindedir. Enerji ithalati toplam ithalatin 6nemli bir payi olmasinin yani sira
ham petrol, ithal edilen bircok girdi ve mamul mallarin da fiyatini etkilemektedir.
ihracat retiminde kullanilan ham petrol girdisindeki bir degisim ise, rekabetgi
piyasalarda  Uretici tarafindan tam olarak ihracat satis fiyatina
yansitilamamaktadir. Bu nedenle petrol ithal eden iilkelerin 6demeler dengesi
bozulmakta, bdylece ithal mallar goreli olarak pahalanmakta ve dolayisiyla reel
milli geliri ve olumsuz etkilenmektedir. Petrol fiyatlarinin artmasi 6denmesi
gereken ithalat faturasini ve rezerv gereksinimini artirarak yerli paranin deger
kaybetmesine yol acabilmektedir (Giines, vd.,2013:5). Ozetle petroliin 6nemli bir
hammadde girdisi olmasi ve Tirkiye’'nin enerji ithalatinda énemli bir payl olmasi
sebebiyle, bu c¢alismada petrol fiyatlarindaki dissal soklarin Tirkiye dis ticaret
hadlerine etkisi analiz edilmistir.
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Sekil 3: Ham Petrol Fiyatlari ile Dis Ticaret Hadleri iliskisi
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Kaynak: TUIK, Uluslararasi Para Fonu (IMF)

Sekil 3’te de gorildiugl Gzere petrol fiyatlarinin 2014 yilinda gerilemeye baslamasi
6zellikle de fiyatin 100 S’in altina dusmesi net dis ticaret hadlerinin yikselmesini
saglamistir. Bu negatif iliski gelir dis ticaret hadleri ile petrol fiyatlari arasinda daha
net ortaya cikmistir. Petrol fiyatlarindaki artislar Ozellikle, maliyetlerin
etkilenmesine yol acip enflasyonu dolayli olarak etkilemektedir.

Ham petrol ithalatgisi konumunda olan Tirkiye Uretim sektoriinde girdi olarak
kullandigi malzemeleri islemek igin de petrol Griinlerini kullanmaktadir. Bu durum
dis ticaret aciginin ithalat fiyatlarina dayal olarak artmasina, net dis ticaret
hadlerinin ise azalmasina neden olmaktadir. Ayrica ithalat 6demelerinin artmasi
ve reel gelirin azalmasi yurt ici talebin gerilemesine, ekonomik biylimenin
olumsuz yonde seyretmesine ve dis ticaret hadlerinin azalmasina neden
olabilmektedir.

4, Literatur

4.1. Reel Efektif Doéviz Kuru ile Dis Ticaret Hadleri iliskisi

Net dis ticaret hadleri ile reel efektif doviz kuru arasindaki iliski incelendiginde
literatlrde farkh sonuglar oldugu gorilmektedir. Dis ticaret hadlerindeki yikselme
diger kosullar sabitken, ihracat karsihgr daha fazla ithalat yapma olanagi
saglamaktadir. ithalat yolu ile giren sermaye, girdi mallarinin ve teknolojinin satin
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alinmasini  saglayarak, (Ulkenin ekonomik blylmesini ve verimliligini
gelistirmektedir. Bu nedenle dis ticaret hadlerindeki iyilesmenin reel doviz kurunu
degerlendirmesi beklenir (Dungey, 2004: 218).

Doviz kurunun net dis ticaret hadleri ile doéviz kuru arasinda iliski olmadigini
savunan akim ise reel doéviz kurunun faiz, verimlilik, Gretim gibi diger makro
degiskenlerden etkilendigini belirtmektedirler. Déviz kurunun dis ticaret hadlerine
etkisi ise ihracat ve ithal mallarinin fiyatlarinin doéviz kuru gegisliliginin (yansima)
tam oldugu durumu analiz eder. Diger degiskenler sabitken yerel paranin deger
kaybetmesi yerli para cinsinden ithalat mallarinin fiyatlarini artirir. Diger taraftan
ihracat fiyatinin yerel para cinsinden fiyatinin ayni kalmasi dis ticaret hadlerinin
diismesine sebep olabilmektedir. Tam tersi yerel paranin deger kazanmasi
durumunda ise ithal mallarinin yerel para karsiligi fiyati diiserken ihrag mallarinin
yerel fiyati degismezse dis ticaret hadleri iyilestirir. Fakat ithalata dayali Uretim
yapildigi durumda yerel paranin deger kaybetmesi veya kazanmasi Uretim
maliyetlerini etkileyerek ihracat fiyatlarini da etkileyebilmektedir. Ayni zamanda
ihracat fiyatlarini etkileyen diger faktorlerden firmalarin sattigi mallarin fiyat
esnekligi, rekabetciligi, kur ile Gretim maliyetleri arasindaki iliski (gegislilik ya da
yansima etkisi), enflasyon orani ve kar marjlari degiskenleri de reel kurdan
etkilenmektedir. Hem reel kurun hem de dis ticaret hadlerinin diger
makroekonomik degiskenlerden etkilenmesi net dis ticaret hadleri ile reel efektif
doviz kuru arasindaki iliskinin yoniini bozabilmekte ve istatistiksel gliclini
zayiflatabilmektedir. Yaprakli (2006) c¢alismasinda reel doéviz kuru ile ihracat
fiyatlari arasinda anlamli iliski olmadigini belirtmistir.

Baldemir ve Gokalp (1995) calismalarinda Tiirkiye 'nin 1980-1997 yillari arasindaki
doviz kuru ve dis ticaret hadleri verilerini kullanarak VAR (Vektor Otoregresif
Model) analizi ile Granger nedensellik ve es bitiinlesme testi ile analiz yapmistir.
Elde edilen bulgular nedenselligin tek yonli oldugunu géstermislerdir.

Glnes vd. (2013) galismasinda Tirkiye’de 1995-2010 dénemi igin, reel doviz kuru,
dis ticaret hadleri ve dilinya petrol fiyatlari endekslerini yapisal VAR modeli ile test
etmistir. Sonuglara gore; dis ticaret hadlerinde yasanan bir sok reel déviz kurunu
ayni yonlli fakat surekli azalarak etkilemektedir ve reel doéviz kurunda yasanan
degisimlerin yaklasik %6’si dis ticaret haddi ile acgiklanmakta oldugunu
belirtmislerdir.

Rahman ve Mustafa (2012) calismasinda dis ticaret hadleri ve doéviz kuru
arasindaki nedensellik ve es bitinlesme iliskisini ABD igin 1973-1996 yillarina ait
veriler kullanarak arastirmis ve doéviz kurundan dis ticaret hadlerine dogru tek
yonli nedensellik oldugu sonucuna varmistir.
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Cavdar (2011) dis ticaret hadleri ve reel doviz kuru serilerinin olusturdugu iki
degiskenli modelde Granger nedensellik ve es bitiinlesme testlerini kullanarak
analiz yapmistir. Granger nedensellik testi sonucunda ise dis ticaret hadlerinden
reel doviz kuruna dogru bir nedensellik bulunmustur. Yapilan Johansen-Juselius
Koentegrasyon testi sonucunda degiskenler arasinda uzun dénemli iliskinin varlig
belirlenmistir.

Keskin (2009) de 1984- 2007 yillari gceyreklik verileri kullanarak reel doviz kurlari ve
dis ticaret hadleri arasindaki iliskiyi incelemek igin Tlrkiye’de uygulanan déviz kuru
politikalarini doért farkli doneme ayirmistir. Calismada VAR analizi yontemi
kullanilarak Granger nedensellik, etki-tepki fonksiyonlari ve varyans ayristirma
yontemlerinden yararlanilarak yorumlanmigstir. Analiz sonuglari ilk donemde déviz
kuru ile dis ticaret hadleri arasinda anlamh bir iliski ve nedenselligin oldugunu
gostermektedir. ikinci donemde déviz kuru degiskeninden dis ticaret hadlerine
dogru bir nedensellik séz konusudur. Uglincii dénemde déviz kuru ile dis ticaret
hadleri arasinda zayif bir iliski var iken, son dénemde doéviz kurundan dis ticaret
hadlerine dogru bir nedenselligin gdzlenmistir.

Diler (2006) calismasinda Tirkiye ekonomisine ait 1984 — 2004 yillarini kapsayan
ceyreklik veri setini kullanarak Tiirkiye ekonomisinde énemli yeri olan dért donem
olusturup reel doviz kurlari ve dis ticaret hadleri arasindaki iliskiyi incelemistir.
Elde edilen sonuclar 1989: 01-1994: 03 doneminde genel dis ticaret hadlerinden
reel déviz kurlarina ve imalat dis ticaret hadlerinden reel déviz kurlarina dogru bir
nedenselligin, 1994:05 - 2000:10 déneminde reel doviz kurlarindan genel dis
ticaret hadlerine ve reel doviz kurlarindan imalat dis ticaret hadlerine dogru bir
nedenselligin, 2001:03-2004:12 déneminde ise reel doviz kurlarindan genel dis
ticaret hadlerine dogru bir nedenselligin oldugunu géstermistir.

Yaprakli (2006) calismasinda Tirkiye icin 1982-2004 dénemi verilerini kullanarak
dis ticaret fiyat endeksleri ile reel doviz kuru arasindaki baglantiyi Granger
nedensellik, es bitlinlesme ve hata dizeltme modeli yardimiyla ekonometrik
acidan analiz etmistir. Analiz sonuglarina gore, uzun dénemde reel déviz kuru
ithalattan negatif, ihracattan pozitif olarak etkilenmektedir. Ancak reel doviz
kurundan ithalat ve ihracat fiyatlarina dogru bir nedensellik iliskisi s6z konusu
degildir. Bununla birlikte, ithalat fiyatlarindan ihracat fiyatlarina dogru tek yonli
nedenselligin bulundugu gorilmektedir.

Zengin (2000) calismasinda Tirkiye'ye ait 1994-2000 donemi verilerini VAR
modelini kullanarak es bitinlesme testi, etki-tepki analizi ve varyans ayristirma
metotlari ile analiz etmistir. Sonuglar ihracat fiyat endeksi, ithalat fiyat endeksi ve
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reel doviz kurlari arasinda uzun donemli bir es butinlesmenin varligina isaret
eder. VAR modeline gore, ihracat ve ithalat fiyat endekslerinden reel doviz
kurlarina dogru direkt bir nedensellik iliskisi mevcuttur. Déviz kurlarindan, ithalat
fiyat endeksine dogru direkt bir etki s6z konusudur. Fakat ayni etki ihracat fiyat
endeksi icin gecerli degildir. Doviz kurunun ihracat fiyat endeksi izerindeki etkisi
ithalat fiyat endeksi ile arasindaki nedensel iliski kanaliyla saglanmakta oldugu
belirtilmistir.

4.2. Petrol Fiyatlari ile Dis Ticaret Hadleri iliskisi

Petrol fiyatlarinin hem Tirkiye’nin dis ticaret hadlerinin hem de doviz kurunun
seyrinde 6nemli etkileri vardir. ihracat dretiminde kullanilan ham petrol
girdisindeki bir degisim, petrol ithal eden lilkelerin 6demeler dengesini bozmakta,
boylece ithal mallar goéreli olarak pahalanmakta ve dolayisiyla dis ticaret hadleri
olumsuz etkilenmektedir.

Petrol fiyatlarinin Tirkiye'deki cesitli makroekonomik degiskenler (zerine
etkilerini inceleyen c¢alismalar daha c¢ok enflasyon ve bilylime Uzerine
odaklanmistir. Dis dengeyi ele alan sinirli sayidaki ¢alisma ise cari agik, dis ticaret
dengesi gibi degiskenlerle petrol fiyatlari arasindaki iliskiyi incelemislerdir.

Maravalle (2013) yine ABD igin yaptigl ¢alismasinda petrol soklarinin dis ticaret
hadlerine olan etkisini 1973-2009 donemine ait verilerle yapisal VAR analizi
cercevesinde ve etki-tepki analizi ile incelemistir. Petrol soklarinin, petrol arz soku,
petrol talep soku, kiiresel talep olmak Uzere alt degiskenlere ayrilmasiyla yapilan
etki-tepki analizi neticesinde tim petrol soklarinin, ABD ticaret hadleri lizerinde
kalici ve istatistiksel olarak dnemli etkileri oldugu sonucuna varilmistir. Bununla
birlikte, sadece petrol arz soklarinin, sok biyukliginde dogrusal olmayan ticaret
hadlerini etkiledigi bulgusuna da ulasiimistir.

Mirfacihi ve Andersson (2006) Suudi Arabistan ve ABD arasindaki dis ticaret
hadleri ve petrol fiyatlarinin karsilastirmasini yaptigi analizinde 1970-2004 dénemi
verilerini kullanarak en kiglk kareler regresyon analizinde petrol fiyatlarindaki bir
ylikselmenin, petrol ithal eden Ulkelerde negatif etki yaratacagl bulgusuna
ulasmistir. Ayrica diinya ekonomisindeki iyilesmenin diinya petrol fiyatlarini
artirmaya neden olacagina da deginilmistir.

Backus ve Crucini (2000) Avustralya, Kanada, Fransa, Almanya, italya, Japonya,
ingiltere, ABD ve Avrupa'daki gercek verimlilik degisikliklerini ve petrol arz
soklarini (OPEC uretim degisiklikleri) girdi olarak kullanarak bu degiskenlerin dis
ticaret hadleri ile etki-tepki analizini 1961-1991 dénemi igin incelemistir. 1972-
1987 yillari arasindaki dénemde buylik sanayilesmis tlkelerin ticaret hadlerindeki

BIiLTURK Journal of Economics and Related Studies



Glines, S. & Yildinm, C. (2019). The Relationship between Crude Oil Prices, Real Effective Exchange Rate and
Terms of Trade: A Causality Analysis for Turkey. BILTURK, The Journal of Economics and Related Studies, 1 (2),
112-130.

degisimlerin oncelikli olarak, tek bir emtia -petroliin- goreli fiyatindaki carpici

degisikliklerden kaynaklandigi sonucuna variimistir.

5. Model ve Data

Cahsmanin amaci net dis ticaret hadleri, reel efektif doviz kuru ve ham petrol
fiyatlari arasindaki nedensellik iliskisini test etmektir. Granger nedensellik analizi,
bir degiskenin cari degeri ile diger degiskenin gegmis degerleri arasinda iligski olup
olmadigini test etmektedir (Granger, 1969: 553-560)

Granger, degiskenler arasindaki nedenselligi tanimlayan nispeten basit bir test
gelistirmistir. ~Granger'e gore Y- yo + Xty G1q; Yeoi + 2oy Gazi Xpoi +
Uy nin dngorisi, X,— azg + Zle azi; Yeoi + Zle Azoi Xp_i + Uye’in gegmis
degerlerinin kullanildigi durumda, X ‘in ge¢mis degerlerinin kullaniimadig duruma
goére daha basarili ise (diger terimler degismezken) X, Y’ nin Granger nedeni
oldugu belirtilmektedir (Granger: 1988: 554).

Dis ticaret hadleri, reel efektif doviz kuru ve ham petrol fiyatlarinin birinci
dereceden duragan halleri ile kurulan VAR modeli ile Granger nedensellik analizi
yapimistir. Bu amaca yonelik olarak Tirkiye 2010: 01 - 2017: 06 doénemlerini
kapsayan aylk veriler kullanilmistir. Dis ticaret hadleri verileri Tirkiye istatistik
Kurumu’nun web sitesinden, reel efektif déviz kuru verileri Turkiye Cumhuriyet
Merkez Bankasi (TCMB) -elektronik veri dagitim sistemi web sitesinden, son olarak
ham petrol fiyatlari verisi Uluslararasi Para Fonu (IMF) veri tabanindan elde
edilmistir.

Tablo 1: Calismada Kullanilan Degiskenler

Reel Efektif Déviz Kuru REDK
Ham Petrol Fiyatlari PETROL
Dis Ticaret Hadleri DTH

Hesaplamalarda E-views paket programindan yararlaniimistir. Sektorlere ait net
dis ticaret hadleri VAR modeli kurularak analiz yapilmistir. VAR analizi yapilmadan
once her bir degiskenin mevsimselligi hareketli ortalamalar yontemi ile incelenmis
ve mevsimsellikten arindirilmistir. VAR analizinde ham petrol fiyatlari ve reel
efektif doviz kurunun dis ticaret hadleri ile ekonomik iliskisini en iyi aciklayan
esitliklere ve tahmin yontemlerine ulasilmaya galisiimistir.
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5.1. Net Dis Ticaret Hadleri, Ham Petrol Fiyatlari ve Reel Efektif Doviz
Kuruna iliskin ADF Testi

ADF testinin sonuglari Tablo 2’de sunulmustur. Tablo 2 incelendiginde biitiin
degiskenlerde yani REDK, PETROL, DTH degiskenlerinde birim kékin bulunduguna
dair sifir hipotezinin reddedilmedigi ve boylece degiskenlerin seviye degerlerinde
duragan olmadiklari gorilmektedir. Seviye degerlerinde duragan olmadiklarinin
tespit edilmesi (zerine, degiskenlerin birinci farklarinda duragan olup
olmadiklarinin  belirlenmesi icin ADF (Augmented Dickey Fuller) testi
uygulanmistir. Boylece degiskenlerin birinci farklarinda duragan 1(1) olduklari
sonucuna varilmistir.

Degiskenlerin tamami birinci dereceden duragan oldugu icin Granger nedensellik
analizi yapilmadan 6nce Johansen es bitlinlesme testi yapiimis ve es biitlinlesme
iliskisi bulunamamistir. Es bltlinlesme testi sonuglarina Ek-1'de yer verilmistir.
VAR analizinde ise, degiskenler duragan olduklari seviyelerde kullaniimistir. VAR
modelinde uygun gecikme uzunlugu belirlenirken LR (Log Likelihood), FPE (Final
Prediction Error), AIC (Akaike Information Criterion), SC (Schwarz Information
Criterion) ve HQ (Hannan-Quinn Information Criterion) test sonuglarindan
faydalaniimistir. Bu test sonugclarina gére uygun gecikme uzunluklari belirlenmistir.
Tahmin edilen VAR modeli Ek 2’dedir. Katsayilar yorumlanmadigi icin metin icinde
yer verilmemistir. REDK, PETROL, DTH degiskenlerinin duragan hallerine
uygulanan standart VAR Granger nedensellik testinden elde edilen F istatistik
degerleri asagidaki tablolarda gosterilmistir.

Tablo 2: Net Dis Ticaret Hadleri, Ham Petrol Fiyatlari ve Reel Efektif Déviz Kuruna
iliskin ADF Testi Sonuglari

DUZEY DEGERLERI

ADF test ist. %1 kritik deger %5 kritik deger %10 kritik deger
REDK -1,672.602 -3,506.484 -2,894.716 -2,584.529
PETROL -0,987.758 -3,506.484 -2,894.716 -2,584.529
DTH -0,867.437 -3,505.595 -2,894.332 -2,584.325
BIiRINCi SIRA FARK DEGERLERI

ADF test ist. %1 kritik deger %5 kritik deger %10 kritik deger
REDK -7,298.408*** -3,506.484 -2,894.716 -2,584.529
PETROL -6,456.502*** -3,506.484 -2,894.716 -2,584.529
DTH -8,493.117*** -3,506.484 -2,894.716 -2,584.529

***Sabit ve trendli model kullaniimistir ve %1 anlamlilik diizeyinde anlamlidir.
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Tablo 3’teki analiz sonuclarina gore net dis ticaret hadlerinin bagimli degisken
oldugu kisimda ham petrol fiyatlarinin olasilik degeri 0,05’ten kiiglk oldugu igin
temel hipotez olan bagimsiz degisken bagimli degiskenin nedeni degildir hipotezi
reddedilir. Yani ham petrol fiyatlari, dis ticaret hadlerinin nedenidir. Ayni sekilde
reel efektif doviz kuru ve ham petroliin bagimli degisken oldugu durumda dis
ticaret hadlerinin olasilik degeri 0,05’ten biyilik oldugu icin temel hipotez kabul
edilir yani dis ticaret hadleri, reel efektif doviz kuru ve ham petrol fiyatlarinin
nedeni degildir sonucu ortaya ¢ikmistir.

Tablo 3: Net Dis Ticaret Hadleri, Ham Petrol Fiyatlari ve Reel Efektif Déviz Kuruna
iliskin Nedensellik Analizi Sonuglari

Bagiml Degisken: DTH

Bagimsiz degisken Chi-sq df Prob.
REDK 0,821599 2 0,6631
PETROL 19,61107 2 0,0001***
Bagiml Degisken: REDK

Bagimsiz degisken Chi-sq df Prob.
DTH 0,576957 2 0,7494
PETROL 0,230197 2 0,8913
Bagimli Degisken: PETROL

Bagimsiz degisken Chi-sq df Prob.
DTH 0,005977 2 0,9970
REDK 2,634577 2 0,2679

***Nedensellik vardir.

Uygulama sonugclarina bakildiginda reel doviz kuru ile net dis ticaret hadleri
arasinda nedensellik iliskisine rastlanamamistir. Bu durumun en énemli nedeni kur
degismelerinin sadece ithal mallarinin i¢ fiyatlarini degil ayni zamanda ihrag
mallarinin i¢ fiyatlarini da etkilemesinden kaynaklandigi ve nedensellik iliskisini
zayiflattigl distintlmektedir. Tlrkiye'de Gretim yapisinin ylksek ithal ara mamul
girdisine bagimli olmasi kur degisimlerinin dis ticaret hadlerine olabilecek olumlu
etkisini sinirlandirmaktadir. Turkiye’nin net dis ticaret hadleri verisine bakilarak
yapilan analizlerde nedenselligin ham petrol fiyatlarindan dis ticaret hadlerine
dogru oldugu gorilmektedir.

Etki-tepki fonksiyonlari, rassal hata terimlerinden birindeki bir standart hatalik
sokun, i¢sel degiskenlerin simdiki ve gelecekteki degerlerine olan etkisini gosterir.
Degiskenler arasinda en etkili degiskenin hangisi olduguna varyans ayristirmasiyla,

Volume: 1 Issue: 2 Year :2019

123



124

Glines, S. & Yildinm, C. (2019). The Relationship between Crude Oil Prices, Real Effective Exchange Rate and
Terms of Trade: A Causality Analysis for Turkey. BILTURK, The Journal of Economics and Related Studies, 1 (2),
112-130.

burada etkili bulunan degiskenin politika araci olarak kullanilabilir olup olmadigi
ise etki-tepki analizi ile belirlenmektedir (Ozgen ve Giiloglu, 2004, 97). Bu
calismada etki tepki analizine bakildiginda istatistiksel olarak anlamli sonug Sekil
4’te verilmistir.

Sekil 4: Net Dis Ticaret Hadleri, Ham Petrol Fiyatlari ve Reel Efektif Doviz Kuruna
iliskin Etki-Tepki Analizi Sonuglari

PETROL'e gelen bir sok karsisinda DTH'nin tepkisi

1.5

Sekil 4’e gore petrol fiyatlarindaki bir birimlik sokun dis ticaret hadlerine etkisinin
negatif oldugu gorilmektedir. Petrole gelen bir sok dis ticaret hadlerini negatif
yonde etkilemistir. Bu da Granger nedensellik sonucunu destekler niteliktedir.
Reel efektif doviz kuru serisindeki bir standart hata kadar sokun dis ticaret
hadlerine etkisi istatistiksel olarak anlamsizdir. Bu yiizden yorumlanmamistir(Ek-3

).

VAR modelinin hareketli ortalamalar boliminden elde edilen varyans ayristirmasi
degiskenlerin kendilerinde ve diger degiskenlerde meydana gelen soklarin
kaynaklarini yizde olarak ifade eder. Kullanilan degiskenlerde meydana gelecek
bir degisimin ylizde kaginin kendisinden, yizde kacinin diger degiskenlerden
kaynaklandigini gosterir. Bir degiskende meydana gelen degismelerin biliylk
bolimi kendisindeki soklardan kaynaklaniyorsa, bu degiskenin dissal olarak
hareket ettigini gosterir. Varyans ayristirmasi degiskenler arasindaki nedensellik
iliskilerinin derecesi konusunda da bilgi verir (Enders, 1995:311).Ek-4’te verilen
varyans ayristirmasinda ise dis ticaret hadlerinin birinci donemde tamamini
kendisi aciklarken, 12. donemde %14’lini petrol degiskeni aciklamakta oldugu
gorilmektedir. Petrol fiyatlarindaki artislar 6zellikle, maliyetlerin etkilenmesine
yol acip hem enflasyonu dolaylh olarak etkilemektedir. Bu durum ithalat
giderlerinin artmasina ve reel gelirin azalmasina neden olarak ekonomik
blylmenin olumsuz ydnde seyretmesine ve dis ticaret hadlerinin azalmasina
neden olmaktadir.
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6. Sonug

Cahsmada doéviz kurlari, petrol ve dis ticaret hadleri arasinda bir iliskinin olup
olmadiginin belirlenmesi amaclanmistir. Tirkiye 2010: 01 - 2017: 06 dénemlerini
kapsayan aylik verilerle yapilan analizlerde kullanilan dis ticaret hadleri verileri
Tirkiye istatistik Kurumu’nun web sitesinden, reel efektif déviz kuru verileri TCMB
elektronik veri dagitim sistemi web sitesinden, ham petrol fiyatlari verisi ise IMF
veri tabanindan elde edilmistir. VAR analizi yapilmadan 6nce her bir degiskenin
mevsimselligi hareketli ortalamalar yontemi ile incelenmis ve mevsimsellikten
arindirilmis  ve uygun gecikme sayilari belirlenerek VAR analizi yapilmistir.
Degiskenlerin duragan haliyle tahmin edilen VAR denkleminden sonra net dis
ticaret hadleri, petrol fiyatlari ve reel efektif doviz kuru arasinda nedensellik iliskisi
arastiriimistir.

Doviz kuru, bir yandan ihracat ile ekonomik blylmelerini hizlandirmak isteyen
gelismis Ulkeler, diger yandan kalkinmalarini ihracata dayayan gelismekte olan
Ulkeler icin ¢ok 6nemli bir olgudur (Sevim ve Dogan, 2016: 303).Uygulama
sonuglarina bakildiginda ise reel doviz kuru ile genel net dis ticaret hadleri
arasinda bir nedensellik iliskine rastlanamamistir. Bu durumun en énemli nedeni
kur degismelerinin sadece ithal mallarinin i¢ fiyatlarini degil ayni zamanda ihrag
mallarinin i¢ fiyatlarini da etkilemesinden kaynaklanmaktadir. ihracat fiyat
endeksinin ithalat fiyat endeksine béliinmesinde elde edilen net dis ticaret
hadlerinin hem pay hem de paydasi kur degisimlerinden ayni yodnde
etkilenmektedir. Tirkiye’de Uretim yapisinin yiksek ithal ara mamul girdisine
bagimli olmasi kur degisimlerinin ihracat fiyatlarina olabilecek olabilecek olumlu
etkisini sinirladigi gérilmektedir.

Ham petrol fiyatlari ile net dis ticaret hadleri arasindaki iliskiye bakildiginda; petrol
fiyatlarinin dis ticaret hadlerinin nedeni oldugu ortaya cikmistir. Tarkiye blyik
Olciide ham petrol talebini ithalat yoluyla saglamaktadir. Tirkiye (Gretim
sektoriinde girdi olarak kullandigi malzemeleri islemek icin ¢ogunlukla petrol
Urlinleri ve tirevlerini kullanmaktadir. Petrol fiyatindaki artis firmalarin daha az
enerji satin almasina ve Uretim faktorlerinin verimliliginin azalmasina neden
olabilmektedir. Faktor verimliligindeki azalma ise reel Ucretlerin gerilemesi
sonucunu reel geliri dislirmektedir. Diger taraftan petrol fiyatlarindaki artis
firmalarin Gretim maliyetini artirmakta ve bu durum Kkarliliklarini ve Gretim
yapilarini olumsuz etkilemektedir. Bu nedenle petrol fiyatlarindaki degisim Gretim
tarafinda arz soku yaratmasi sebebiyle dis ticaret hadlerini etkileyen glcli bir
degiskendir. Petrol fiyatlarinin dis ticaret hadlerini etkiledigini ortaya koyan analiz
sonuglari da bu bulgulari desteklemektedir.
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Ekler
Ek 1: Johansen Es Bitlinlesme Testi Sonuclari
Ozdeger iz istatistigi 0.05 Kritik Deger ~ Olasilik Degeri
Yok 0.128190 20.63912 29.79707 00.3805
EnAz1 0.090766 8.566985 15.49471 0.4069
En Az 2 0.002196 0.193495 3.841466 0.6600
L Maksimum- i, . o
Ozdeger Oz Istatistigi 0.05 Kritik Deger Olasilik Degeri
Yok 0.128190 12.07214 21.13162 0.5405
EnAz1 0.090766 8.373490 14.26460 0.3420
EnAz?2 0.002196 0.193495 3.841466 0.6600

Ek 2: Kullanilan Uygun Gecikme Uzunluklari, VAR Modelinin Otokorelasyon ve
Degisen Varyans Test Sonuglari

VAR MODELI GECIKME UZUNLUKLARI

REDK-PETROL-DTH 1

Ek 3: Kullanilan Uygun Gecikme Uzunluklari, VAR Modelinin Otokorelasyon ve
Degisen Varyans Test Sonuclari

Lag LogL LR FPE AIC sC HQ

0  -744.8006 NA 20964.50  18.46421 18.55290  18.49979

1 -599.0863 277.0371 717.0611* 15.08855* 15.44328* 15.23087*
2 -592.2610 12.47101 757.4152  15.14225 15.76303  15.39131

3 -582.2430 17.56230 7404654 1511711 16.00395  15.47292

4 -580.5855 2.783070 891.7393  15.29841 16.45129  15.76096

5  -574.0175 10.54125 953.9493 1535846 16.77739  15.92775

6  -568.5740 8.333198 1052.939  15.44627 17.13125  16.12231

7 -559.1849 13.67800 1058.891  15.43666 17.38770  16.21944

8  -546.8072 17.11482 *  994.3040  15.35326 17.57035  16.24279
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Ek 4: DTH, REDK, PETROL Degiskenlerine Ait Otokorelasyon
ve Degisen Varyans Testi Sonuclari

Lags LM-Stat Prob
1 7,128164 0,6238
2 8,789057 0,4570
3 8,943540 0,4425
4 13,39192 0,1457
5 1,922628 0,9926
6 3,542652 0,9389
7 8,538559 0,4809
8 5,672588 0,7722
Joint test
Chi-sq df Prob.
68,96844 54 0,0825

Ek 5: Net Dis Ticaret Hadleri, Ham Petrol Fiyatlari ve Reel Efektif Doviz Kuruna

Response of D_DTH to D_DTH

iliskin Etki-Tepki Analizi

Response to Cholesky One S.D. Innovations+2 S.E.
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Response of D_DTH to D_PETROL
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Ek 6: Varyans Ayristirma Sonuglari
DTH'e Ait Varyans Ayristirmasi

Donem STANDART HATA DTH REDK PETROL
1 1,220974 100 0 0
2 1,677365 96,4555 0,05477 3,48968
3 2,024266 93,068 0,26545 6,66653
4 2,312229 90,5736 0,49812 8,92824
5 2,560139 88,8088 0,69136 10,4998
6 2,778303 87,5437 0,83983 11,6165
7 2,973257 86,6109 0,95272 12,4364
8 3,149463 85,9022 1,03968 13,0582
9 3,310119 85,3485 1,10804 13,5435
10 3,457604 84,9054 1,1629 13,9317
11 3,593746 84,5433 1,20777 14,2489
12 3,719983 84,2424 1,2451 14,5125

REDK'na Ait Varyans Ayristirmasi

Donem STANDART HATA DTH REDK PETROL
1 2,370157 0,78724 99,2128 0
2 2,436107 0,91587 98,8621 0,22202
3 2,441587 0,96044 98,7558 0,28376
4 2,44228 0,97986 98,7284 0,29172
5 2,442456 0,99149 98,7167 0,29186
6 2,44257 1,0003 98,7075 0,29218
7 2,442677 1,00791 98,699 0,29313
8 2,44278 1,01491 98,6907 0,2944
9 2,44288 1,02152 98,6827 0,29576
10 2,442977 1,02782 98,675 0,29714
11 2,44307 1,03386 98,6676 0,29849
12 2,443159 1,03967 98,6605 0,2998

PETROL'e Ait Varyans Ayrigtirmasi

Donem STANDART HATA DTH REDK PETROL
1 9,333543 7,23558 0,5195 92,2449
2 9,956244 7,36296  2,03009 90,607
3 10,0574 7,38139  2,57247 90,0461
4 10,07402 7,38837  2,68602 89,9256
5 10,07667 7,39186  2,70564 89,9025
6 10,07711 7,39369  2,70864 89,8977
7 10,0772 7,39478  2,70901 89,8962
8 10,07724 7,39555  2,70902 89,8954
9 10,07728 7,39619 2,709 89,8948
10 10,07732 7,39675  2,70899 89,8943
11 10,07735 7,39727  2,70898 89,8938
12 10,07739 7,39777  2,70897 89,8933
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Abstract

The book Kautilya Arthashastra written in Sanskrit language before 2500 year in India, discuss
theories and principles of governing a state. The treatise deals thoroughly with statecraft,
economics, espionage, administration, war, science, ecology and various other aspects
pertaining to human living. The focus of study of the article is analytical component of the
agriculture and economic development of Nepal as compared with the Kautilya Arthashastra.
The goal is to develop proper management of that tools where the improvement institutionally
and structurally in agriculture sector. The overall objective of this study is the entire parts of
Kautilya Arthashastra, the bases for the economic development from the agricultural
development has been selected, and comparative study is done with the present agriculture
and economic development of Nepal along with reviewing its compatibility has been
evaluated. The method of study is descriptive and analytical in nature. The analytical tool has
depended on the conceptual and development frameworks and descriptive research design has
been applied by quantitatively and qualitatively. The result of the study is the base of
economic development is the development of agriculture sector is important in Kautilya
Arthashastra and is still equally important in Nepal. While comparing today with Kautilya
Arthashastra, he has also mentioned that economic prosperity is impossible without the
development of agricultural sector and life is not happy without agriculture production and
that is important from the theoretical and practical point of view. This research article
concludes that the agriculture development was the backbone of yesterday, today and it will
equally for tomorrow for economic development, only dimensions can differ in that.
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1. Introduction

Kautilya the great Indian Philosopher, and statesman, has also known as
Vishnugupta and by the name Chanakya. Kautilya has written many books. One of
his main input is Arthashastra which is believed to have been published in
Northern India more than 2500 years ago somewhere between 321 and 286 BC
(Fleet, 1914). Arthashastra deals thoroughly with statecraft, economics,
espionage, administration, law, management, war science, ecology and various
other aspects pertaining to human living. It contains useful insights about
economics. He has consideration a strong and well-off monarchy but his decisive
object, however, has not to benefit the king but to benefit the people.

In Arthashastra, Kautilya has described three sector economies. Among the three
pillars of an economy he has given high importance to agriculture, the other two
pillars being animal farming and commerce. Kautilya is of the view that cultivable
land is better than mines because mines fill only the treasury while agriculture
production fills both treasury and store houses. Specialization in agriculture is
done with the help of professionally trained managers of farming and animal
husbandry.

Kautilya believes agriculture is the basis of an economy. The Arthashastra has
spoken about the functions of a Superintendent of Agriculture, food grains to feed
the population, it generates revenue and employment. He has talked about
minute details of land, cultivation, farm products, farming, and trading
transactions. He has had an in-depth methodology for cultivation, selection of
seeds, and more importantly, meteorology and rainfall. He has pointed out that
irrigation should be planned and there should be a provision for buffer stock,
which is a state responsibility. Arthashastra has highlighted the significance of
taxes on agriculture and allied activities; tax the richer farmer might be something
that needs to be done.

In the economic structure of Kautily’s time, the king (the State) is to a large level
involved in the production. Agriculture occupied both public and managed farms
as well as personal farms. The king was advised to (and did) bring on mining
operations and manufactures, utilize timber and elephant forest, offer services for
cattle-breeding and commerce, construct roads for traffic both by land and water
and set up market towns.

Kautilya has given priority to farmer; a farmer busy in farming activity could not
be arrested by the state. The farmer is protected by the law. Kautilya has argued
for gathering and repairs of data on agriculture as is provided needed information
for revenue evaluation and collection. He has made suggestions for the
improvement of land records too.

Consumer protection is strongly emphasized in Arthashastra. This may have been
regarded as a benefit to citizens of the sovereign’s control of all trade and
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commerce. The sale of products at the place of production is forbidden and they
could only be sold at designated official urban marketplaces. While on the one
hand, this may have strengthened consumer protection as government officials
could verify the quality of wares for sale, on the other hand, it was also, in all
likelihood, a means to the more efficient taxation of produce. Produce has been
taxed often on the way to market and at the marketplace. Furthermore, this
system has been almost certainly imparted urban-bias to the economic system.

Kautilya is eagerly aware that treasury’s fortunes depend on the agricultural
productivity of the nation industries. He, therefore, outlines measures for the
growth and superior organization of mines and forests, agriculture and livestock,
manufacturing, and commerce. He is very conscious of the importance of
commerce and trade which totally depends on the agriculture production.
Agriculture output as a contributor to economic development and as a source of
government revenue proposes several measures for regulating commerce.
Kautilya has argued that agriculture tax policy, price policy, wage rate policy and
revenue policy should take priority for the country’s development. Kautilya
advocates limiting the taxation power of the State, having low rates of taxation,
mining and steady increase in taxation and most importantly devising a tax
arrangement that ensure observance. He strongly encourages foreign trade,
basing it on the foundation that a winning trade contract to be recognized, it has
to be useful to all. He emphasized the state manage and investment in land,
water, and mining. Kautilya is a right statesman who has bridged the gap between
practice and idea. He has suggested built-in checks and balance in systems and
events for the restraint of malpractices.

The agriculture sector plays an important role in accelerating economic
development and achieving overall socio-economic development and also, the
most important contributor to the countrywide economic growth. Kautilya has
focused on promoting economic growth by the development of agriculture. It
shows that agriculture’s share of contribution for economic development has not
changed during the time of Kautilya.

We can not only learn about the methodological problems of the time, the scope
of their inquiry, and the reality of their assumptions but also gather knowledge of
the methodological, epistemological and practical problems of modern economics
from the Kautilya Arthashastra. Agricultural concepts and variables that we can
identify in the Kautilya model, leave us with no doubt in our mind that these are
the same standard exogenous and endogenous variables that construct any
modern economic model for the development.

Kautilya Arthashastra represents a remarkable scholarly achievement in many
fields of Nepal like as agriculture, industry, trade, and commerce etc. Although
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containing some inconsistencies, and some peculiarities from a Nepalese
perspective, it is a valuable guide to political economy in its time and provides us
with fortunate into the Kautilya economic system and society. Its close association
with a long Hindu tradition is clear, such as its emphasis on the social
responsibility of the state towards its citizens. With sympathetic and careful
reading, one can pick up from it some economic wisdom of relevance to our
times, and it certainly used to illustrate several modern agricultural ideas in Nepal.

2. Objectives and Related Literature

The overall objective of this research article is to analyze the agricultural
development of Kautilya Arthashastra and Nepal. The goal is, therefore, to analyze
the comparison between agriculture and economic development of Nepal with
Kautilya Arthashastra

Singer (1979) has described agriculture-industry linkages and interactions. This
linkage stresses that increasing agricultural productivity expands internal demand
for intermediate and consumer goods produced by domestic industries and, in
turn, helps to support the drive toward industrialization. Such agricultural growth
generates incomes for the poorest members of society by increasing the supply of
wage goods.

Yang and Zhu (2004) have used a two-sector intertemporal model to demonstrate
that, without raising agricultural productivity, a traditional economy cannot
overcome the fixed supply of natural resources and therefore cannot sustain the
growth process. The relationship between agriculture and broader economic
growth has recently been examined using dynamic general equilibrium
approaches.

Gardner (2005) has focused that agricultural growth is surprisingly independent of
the per capita income growth for workers in the agricultural sector. Neither is
necessary nor sufficient for the other. Although the potential for agriculture to
serve as an important engine in overall economic growth appears compelling to
some theorists, several arguments in the literature suggest that the causality may
run in the opposite direction, i.e, from nonagricultural to agricultural growth.

Mellor (1961) has given us the relation of agriculture and economic development
in his book ‘The Role of Agriculture in Economic Development’. Practically every
person agrees that the final goal is a market-oriented economy that uses prices
signals to guide resource allocations, investment decision, and rewards to factors
of production. Further, if poverty and underdevelopment are basic problems of
market breakdown, government interventions will be necessary to starting and
directing the development practice.

Timmer (1992) has explained strategies that seek rapid industrialization at the
expense of agriculture, even if the intent is to alleviate poverty, it actually slows
down economic growth and increases levels of poverty. In a country with many
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impoverished people, policymaker must address both growth and poverty
through an integrated development strategy. Rapid reductions in poverty are
achieved most effectively when the strategy for economic growth specifically
focuses on raising rural productivity.

Nene (2002) has drawn a likeness between the agricultural practices and
economic development in Kautilya period and the modern times. He points out
policy and administrative support from government officials in Kautilya period or
of today. For the production of crops, the supply of good seed and other
purchases inputs are arranged. Assistance is provided in making available other
resources such as labor, machinery, implements, and bullocks or tractor power.

MOoAC, (2002) has explained about the suitable agriculture policy, and investments
are needed to realize the full potential of the rural economy. Agricultural
development can supply food protection for the country at a comprehensive level
and significant contributions to the growth of the rest of the economy through
rural savings and foreign trade earned by exporting agricultural commodities.
With the right approach to developing the sector, food security at the household
level can be measurably improved and the pace if poverty alleviation speeded up
significantly.

Bhattarai (2012) has examined about the growth-oriented investment in
agriculture for the economic development. A number of roles for the Nepal
government is important in linking agriculture, economic growth, and poverty
alleviation: development of a strategy for poverty alleviation, maintenance of a
growth-oriented macroeconomic environment investment in agricultural
technology and rural infrastructure, including irrigation, at levels that call forth
private investments in the rural economy; and development of the physical and
institutional foundations for a competitive market economy, including a free flow
of information, rapid communications, and effective policies to lower transactions
costs, especially transportation costs.

Pant and Palikhe (2012) have explained that the labor migration has joined the
market linkages. Market linkages connect a dynamic agricultural sector, growing
industrial sector, and service sector. If the agriculture and non-agriculture sector
(industry and service sector) are growing together it creates more opportunities
than it destroys.

Interim plan (2010/11 — 2012/13) has covered the overall economic development
of the nation. The overall development of the nation depends on the
development of infrastructures (non-market linkages) in the agriculture areas. The
economic development depends mainly on the agriculture and various industries,
business and employment situation activated in the rural areas.
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3. Methodology

The paper has conducted to analyze the agriculture and economic development of
Kautilya Arthashastra as well as that of Nepal. It has described the conceptual
framework for an analysis of agriculture and economic development. Conceptual
framework applied as an analytical tool by “means-end-continuum” as described
by Timmons (1965). Development framework designed with the help of a
literature review of agriculture and economic development in Kautilya
Arthashastra and in Nepal. Agricultural activities support the development of
industry, trade, and commerce. These sectors are needed to develop the
transport, communication, power, education, health, and others. This study is
descriptive and analytical in nature. So, the analytical and descriptive research
design has been applied.

3.1 Conceptual Framework (Analytical Tool)

Economic development, which is the goal or broad objective of the society, is a
means in relation to a higher or superior end- life. The basic ends (life and
opportunity) is not competitive when we look at them in their entirety (as a
matter of fact there cannot be single-end functioning as an entity by itself in
today’s world), they are essentially complementary. Nevertheless, the
relationships may become competitive and conflicts may arise in the process of
achieving these ends. For instance, as Timmons (1965) has pointed out life might
be purchased at the cost of liberty and opportunity. Similarly, liberty might be
purchased at the cost of living. Wars have been fought with huge sacrifices in
human life for liberty. Thus, conflicts must be resolved in an optimum
achievement of all ends.
e Institutional and structural reforms (conditions for take-off)

e Technology and capital (take off to development)

e Commercialized agriculture and competitive industry (growth and
social progress)

e Increase in Productivity and Per capita Income (life and opportunity).

3.2 Development Framework (Analytical Tool)

The major problems of economic development in Kautilya Arthashastra and in
Nepal are related to the agriculture sector. The major areas of policy concern in
economic development: such as level of income, investment or capital formation,
employment, income distribution, the balance of payments etc.

However, this is not meant to imply that agriculture development can be pursued
without support or interactions with other sectors of the economy. Although
agriculture progress is a strategic element in the development process, it cannot
be only one. It is only one part of the economy or development system, through a
major one, and other parts of the system, manufacturing, must move along with
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it. In the initial stage of development, it is important to focus on interrelationships
between agriculture and economic development but other sector’s contribution is
essential for the economic development.

Agriculture is as a core component or part of the system. The rate of the progress
in the economy depends upon the policy measures taken to strengthen the
mutual interdependence of the core part with other identifiable parts such as
transport, communication, power, social services, knowledge, manufacturing, and
trade, in order to enable the system to adapt to the overall objective- national
development. The concept of the interrelationships might be broadly categorized
as inflow and outflow linkages. In the present example, the transport,
communication, power, and social services provide inflow linkages:
manufacturing, processing, commerce and trade provide outflow linkages.

In the agriculture-based inflow-outflow linkages concepts, the emphasis on
development policy guidelines converges around agriculture activities in such a
manner that the development activities in other parts of the system serve
basically inducement mechanism to the development in agriculture. The rate of
strengthening of inductive effects of linkages depends on the level of absence or
presence of traps, such as structural traps in the path, related to incentives,
knowledge and capital, about which more will be said later.
e Agricultural activities

e Industry, commerce and trade
e Transport, communication, power, education, health and other services
e Development and growth.

3.3 Qualitative (Descriptive Tool) and Quantitative (Descriptive Tool)

This study is primarily a qualitative one. A part of this dissertation is basically
based on a qualitative research methodology called hermeneutics. Hermeneutics
is widely applied in any fields of social science. It is the art of interpreting the
theory. It can be described as the interpretation and understanding of ancient
literature and religious texts.

Simple quantitative analysis has been used to analyze the agriculture and
economic development. To understand and to information easily, there is used of
the tabulation of data and its graphical presentation, where necessary.
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4. Analysis and Results

4.1 Analysis of Agriculture and Economic Development in Kautilya
Arthashastra

Looking at the entire document (Kautilya Arthasastra), it can be seen that Kautilya
has attempted to set down ways of achieving excellence in agriculture
development and look forward to economic development. He has written a very
scientific and articulate book on agricultural economics. It is amazing that he has
shown such great vision and foresight while talking about agriculture, which has
ensured a sustainable basis for human existence and livelihood. Kautilya
mentioned some valuable features for the agriculture and economic development
which can be summarized as follows.

e Kautilya is of the view that cultivable land is better than mines because
mines fill only the treasury while agriculture production fills both
treasury and store-houses.

e Superintendent of agriculture and state that the king should understand
the details of agriculture.

e He has talked about minute details of cultivation, farm products, farming
and trading transactions. He has had an exhaustive methodology for
cultivation, selection of seeds, and more importantly, meteorology and
rainfall.

e He has pointed out that irrigation should be planned and there should
be a provision for buffer stock, which is a state responsibility.

e Kautilya has given additional concern on professionalizing agriculture,
particularly for large farms, would be needed with professionally trained
managers able to study the global progress of prices, modern farming
techniques and exercise of technologies such as satellite farming.

e Kautilya Arthasastra has highlighted the significance of taxes on
agriculture and allied activities, ‘tax the richer farmer might be
something that needs to be done.

e Kautilya has given highlighting on the use of land for higher production.
Some land, which was fertile before, has become follow because of the
lack of fertilizers or the wrong uses of fertilizers.

e Importance on organic farming, which obviates require using chemical
fertilizers, is an obvious option.

e Kautilya is eagerly alert that Treasury’s fortunes depend on the
development and economic efficiency of the nation’s industries.

e He, therefore, outlines measures for the development and improved
management of mines and forests, agriculture and livestock,
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manufacturing, and commerce.

e Heis very aware of the importance of commerce and trade which totally
depends on the agriculture production in the Kautilya’s period.

e Agriculture output as a contributor to economic development and as a
source of government revenue proposes several measures for regulating
commerce.

e Afarmer busy in farming activity could not be arrested by the state.

e The farmer is protected by the law.

e Kautilya has focused for the gathering and preservation of data on
agriculture as it provided essential information for revenue appraisal
and collection. He has made suggestions for the improvement of land
records too.

e Consumer protection is strongly emphasized in Arthasastra.

e Manufacturing good has been taxed a lot on the way to market and the
market-place. Additionally, this manufacturer has been maybe imparted
urban-bias to the economic scheme.

e States procurement policy, which guarantees a low price for rice and
wheat crops to farmers, has created a bias in their support and a twist of
cropping pattern, which is not market determined.

e The agriculture economy that has to struggle with the foreign market
continues to be at the compassion of the vagaries of the monsoon.

e Nepal government has always prioritized agriculture in the country with
a major share of the annual budget in the advancement of agriculture
each year.

4.2 Analysis of Agriculture and Economic Development in Nepal

Agriculture is the predominant sector of the Nepalese economy. It provides a
major source of livelihood to about 70 percent of the population. The sector
performance records a virtual stagnation with 3.13 to 3.2 percent average growth
rates during the past three and half decades. It contributes about thirty-five
percent to GDP and serves as a major source of raw materials to most of the agro-
based industries. It, therefore, rightly deserves topmost priority. The well-
developed and capable agriculture sector alone is a great source of raw materials,
employment generation and capital for the development of the non-agriculture
sector. While the development of the agriculture sector has received top priority
and huge amounts of money has been invested in this sector, the productivity of
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the major crops is very low compared to the productivity of other countries. The
difficult geographical condition, lack of irrigation facilities, reliance on monsoons,
and traditional and subsistence level of agriculture farming are the major
obstacles to the development of this sector.

Nepalese agriculture is distinctive in the sense of its difficult nature of farming
systems that are intertwined among the variety of enterprises of crops, livestock,
poultry, vegetables, fruits, spices, fisheries, agroforestry and non-timber forest
product. Majority of the farmers produce what they consume and consume what
they produce. Majority of the population are involved in traditional agriculture
and animal husbandry. Agriculture constitutes only around one-third of GDP.

Nepal’s major agricultural production is Paddy, wheat and maize. Barley, Potato,
etc. are also major production in the Himalayan region. Terai region in Nepal is
also called green belt as most of the crops production of the country is
supplemented by this region. Plain land with fertile soil, easy irrigation, suitable
climate and infrastructural development has boosted the agricultural productivity
of this region compared to hilly and Himalayan regions. But despite the possibility,
Nepal’s agriculture has not been able to upgrade from the traditional style of
farming. Majority of farmers still practice traditional ways of farming like using
livestock for plugging land, old seeds and local labors. Further, farming in Nepal is
seasonal and weather dependent. The basic farming is a monthly cycle of paddy
and wheat production which is always affected by various natural and manual
causes like drought, erotic rainfall, lack of seeds and labors.

Nepal government has always prioritized agriculture in the country with a major
share of the annual budget in the advancement of agriculture each year. Foreign
aid flow, which is a source for nearly a third of public investment in agriculture,
remained stagnant during the past three and half decades. Donor supports in
agriculture are mainly focused on infrastructure, natural resource sustainability,
and livelihoods improvement. But, still, agriculture in Nepal has been a traditional
continuity and based totally on subsistence farming. The business aspect of
agriculture in Nepal is very less whatever agricultural industry is there, they have
been limited to small regions and district serving local consumers only.

Although a decade long prioritized investment and planning the agriculture sector
in Nepal is continuously decreasing in terms of production and labor involvement.
Besides the traditional trend of farming, Nepal also lacks youth involvement in
farming. In fact, most Nepalese have never taken or better said or never thought
agriculture as a business. If such a structural shift were systematic it would be
satisfactory. But in absence of sustainable development in other sectors like
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service and industry, such shift could be suicidal for a country having deep-rooted
lifestyle, culture, religion, and knowledge based on agriculture. Until now Nepal
has been considered an agriculture country with high proportion of its population
involved in agriculture. It was a food exporting countries a decade ago but it is a
food importing country now. However, coming to the current time the country
has shown dramatic change. Agriculture was the primary life-sustaining the
activity of the country from early history. It has been deep-rooted in the tradition,
life practice, literature, religion, knowledge and philosophy of people. A sudden
decline or shift from it could dramatically affect all aspect of social life and
national economy.

Agriculture activity is basically a rural activity which is mostly carried by the
poorest people in the country and these people are less educated, have very little
technical know-how and lack of access to information. As a large majority of
people live in a rural area, this implies the above conditions are responsible for
poverty vis a vis inefficient agriculture practice.

But there are some good symptoms in Nepalese agriculture sector set by the
interdependence between agriculture and industry. The interdependency
between agriculture and industry is becoming high as the market is rising. The
need of science and technology in agriculture create innovations in value of
industrial products, which are used for agricultural production. Agricultural inputs
like fertilizer, pesticides, diesel oil, electric motors, diesel engine, pump sets,
agricultural tools and implements, tractors, power tillers etc. are supplied by the
industry and oil, sugar, jute and cotton textiles and tobacco industries rely heavily
on the agricultural sector. Processing industries are utilizing agricultural raw
material and developing fruit canning, milk products, meat products etc.

4.3 Comparative Analysis

The matter to be considered while comparing Kautilya Arthashastra to present
economy of Nepal is that there is a difference of more than twenty-five hundred
years. Due to such long time differences, there have been massive changes in the
society in the economic, social, political, scientific and technological field in Nepal.

Arthashastra gives us primary knowledge about economic development, and
more of its plans and ideas. Kautilya does not consider that it would be
appropriate for all social sectors. However, many new concepts of economic
growth inspire much of Kautilya’s argument. Kautilya Arthashastra is the necessity
of the State to supply welfare of the people. Research analysis states that many of
the recently worldwide development theories and concepts have been in practice
in Asian countries. These practices are not only in the context of development but
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also in the context of state or economic governance. Many communities and
countries in the world are now trying to discover and explore their own system of
economic development. The lessons from Arthashastra are relevant even today
and can be integrated into the modern development towards achieving the
ultimate aim, which is to provide value to today’s people. Arthashastra gives an
understanding of different focus areas, which help us, develop a long-term
strategic plan and fulfill all ends from our resources. It helps to understand the
ancient approach to manage and restructure and reorganize development plan
and priorities. In general, the comparative analysis of economic development is as
follows:

e The agriculture sector is found to be the most important sector for the

economic development in the Kautilya economy. Nepalese economic
development also depends on the agriculture sector which contributes
thirty-five percent of the total GDP. There are many similarities
between the two different time period’s agriculture, animal husbandry
and forest. The only difference is that the devices and modern
technologies have been started in agriculture in present days.

e The base of the economic development is the determination of the
certain value of the produced goods and factors of production. The
contributions of Kautilya Arthashastra in the determination of the
value are not inferior to the contributions of the classical economists.
At present, the value has been uncontrolled in Nepal for that reason
the necessity of value determination of Kautilya Arthashastra and the
provision of the department of control of the same is still useful.

e The Governmental revenue is another indispensable organ for the
economic development. There is a compulsion of tax for the running of
the state and for economic development in Kautilya Arthashastra is still
important. As mentioned in Kautilya Arthashastra, agricultural tax,
business tax, economic fine, royal property and royal business are still
the important sources of the income of the state.

e The proper use of the revenue is as important today as it was during
the time of Kautilya. During the time of Kautilya, the misuse and
expenditure of the revenue used to be considered as the crime against
the state, which is accepted by present Nepal as well.

e The present society is not divided into races; it has rather been divided
into caste, creed and nationalities. The citizens are given more rights
and freedom. But the Kautilya economy has categorized the labour on
the basis of cast.
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e Although the present context of Nepal is not exactly how Kautilya
described, there is still the trend of the Brahman working as priests,
Kshetries joining the army, Baishyas doing trade, and Shudras doing
others kinds of farming.

e Another basis for the economic development is population. We cannot
imagine the economic development without human resource. There
was no problem of the population during the time of Kautilya but in
the present days, in the developing country like ours, the policies of
population control have been adopted.

e The production and consumption capacity has been increased a lot.
The industrialists produce competing internationally by using the
newest technology. Similarly, the consumers are free to use the goods
of international quality. Such facilities of production and consumption
were not in the time of Kautilya. But we find that the development of
society and nation is not possible without the production. The matters
of the rights of the consumers are found.

e We find the provision of treasurer for the economic discipline in
Kautilya Arthashastra. But the supreme controller of the economic
aspect is considered to the king. But the autocratic supremacy of the
king has not been accepted because the right to change in the rates of
the tax or fee in his wish and spend in the unproductive field has not
been given to the king. Still today, there is no right to do the economic
impartialities to the head of the state.

e We find that there is full implementation of economic discipline in the
present context in Kautilya Arthashastra because, in the present
century, the sovereignty of the people is considered as the base of the
Economy of the country. Accordingly, for the good governance, the
representatives are elected by the people and the party having
majority forms the government who determines the tax by getting
approval from the people’s representatives. The revenue is received in
this way and it is divided in an economic way by the representatives of
economic development like agriculture, industry, communication,
transportation, education, health, water supply, electricity etc. that
shall make the maximum benefit to the people. For the economic
irregularities, there are internal auditing, bodies of Auditor General,

Volume: 1 Issue: 2 Year :2019 143



144

Upadhyaya, Y. M. (2019). A Comparative Analysis of Agriculture and Economic Development of Nepal with
Kautilya Arthashastra. BILTURK, The Journal of Economics and Related Studies, 1 (2), 131-149.

and at the peak is the Account Committee in the parliament in the
apex and for the investigation of economic impartialities, there is
Commission for Investigation of Abuse of Authority.

e There is the necessity of the governmental income and government
expenditure for the economic development and for the same, the
government has made the provision of the budget in the fiscal year.
And the Government of Nepal has also regularly formed the annual
budget from 1950 AD onwards; even in the Kautilya Arthashastra,
there is mention of Annual Budget. In the Kautilya Arthashastra, there
is the provision of the beginning of the fiscal year from the new moon
day of the month of Shrawan and that ends at the full moon day of the
month of Ashadh.

e In Kautilya Arthashastra there is no any clear device technology to
measure the increment of economic development clearly. Therefore,
it is very difficult to say what percentage of economic development
was done during the time of Kautilya. But at present, there is the
provision of measuring the increment or decrease of economic
development by the cats conducted by the state and the per capita
income and other new economic standard measuring device has been
developed.

5. Findings and Conclusions

There is a greater difference in the time of Kautilya mentioned before 2500 years
ago and present Nepal on the concept of agriculture and economic development.
Various infrastructures necessary for the agriculture and economic development
in Kautilya economics like agriculture, industry, trade, commerce, transportation,
communication, health, education, law, rule, state etc. are described clearly.
Present Nepal also uses the same policy for the agriculture and economic
development. There is just the difference in the use of those policies due to the
development of new technologies. The basis of the consumption of that time was
different. The basis of the production, basis of exchange and the revenue to be
obtained by the state and the basis of the expenditure is different. During the
time, there was the value of morality in men but today that is hard to find. It has
almost vanished. Today profit has been the major thing. The infrastructures to be
used for the economic development like in the time of Kautilya, before 2500 years
ago, are the same in present Nepal as well. During that time only agriculture,
animal husbandry, industry and commerce were the infrastructures of the
economic development, but in present Nepal, the economic development is being
counted with 15 different categories. Some findings are in the bullet.
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e Input-output studies are required for evaluating the potentials for
development.

e The studies are essential for examining the relation of agriculture to other
forms of economic activity.

e Increase in research activities will require planning, coordinating and
supervision.

e Studies on the nature and magnitude of employment would be essential
for large numbers of underemployment and unemployment exists in
Nepal.

e An extensive survey of the nation would be essential for determining
production potential, employment problem, and areas of priority.

e Structural studies are essential for the cost of marketing of major crops.

e  Price variation should be analyzed from different areas in the country.

e Credit agencies should be studied and evaluated in terms of cost and
efficiency.

e Projecting demands for products by quality and kind.

e Extension service would plan for a farmer to plan their farm operation.

e Credit agencies would insist upon the use of the improved knowledge as a
condition for the loan.

e To ensure the reasonable price of products.

e Improved technology

e To fill the gaps in existing information as a basis for future.

e Cultivation allowing for capable owner with well mechanization.

e We should be conscious the all agricultural policies of Kautilya
Arthashastra.

Agriculture development was the backbone of yesterday, today and it will equally
for tomorrow for economic development, only the dimensions can differ. Among
those dimensions, agriculture development is always necessary for the economic
development.
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Abstract

Public expenditure is an effective fiscal policy instrument on income, welfare and employment.
But, the differences in the production and demand conditions of the sectors in the economy
might cause the effects of public expenditures on employment to be felt differently on sectors.
In this study, causality relationship between employment and public expenditure in Turkey's
economy, have analyzed with Toda-Yamamoto method for twenty-one different sectors.
According to the results that analyzed the period 2009-2018, it has observed that the sectors
which have causality relations from public expenditures to employment is relatively low for
share in total employment. In addition, it has seen that a causality relation between public
expenditure and manufacturing industry employment could not be determined. This case
means that the use of public expenditures is limited in order to increase employment.

Tiirkiye’de Kamu Harcamalari ve Sektérel istindam iliskisi

0z

Kamu harcamalari, milli gelir, refah diizeyi ve istihdam (izerinde etkili bir maliye politikasi
aracidir. Ancak ekonomideki sektérlerin, lretim ve talep kosullarindaki farkliliklar, kamu
harcamalarinin istihdam (zerindeki etkisinin, sektérler izerinde farkl hissedilmesine neden
olabilir. Bu ¢alismada Tiirkiye ekonomisinde, kamu harcamalari ile istihdam arasindaki
nedensellik iliskisi, yirmi bir farkli sektér icin Toda Yamamoto ydntemi ile analiz edilmistir.
2009-2018 dénemini dikkate alan analiz sonuglari; kamu harcamalarindan istihdama dogru
nedensellik iliskisinin bulundugu sektérlerin, toplam istihdam igindeki paylarinin gérece diisiik
oldugunu ve imalat sanayi istihdamina dogru bir nedensellik iliskisinin tespit edilemedigini
g6stermektedir. Bu durum istihdami arttirma amaciyla kamu harcamalarinin kullanim alaninin,
kisitl oldugu anlami tasimaktadir.
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1. Giris

Uretim faktorlerinin kullanim diizeyi olarak tanimlanan istihdam, ekonomide
yaratilan gelirin ve dolayisiyla da refahin temel belirleyicileri arasinda yer
almaktadir. Uretim faktérlerinin tam kullanilmadigi her ekonomi igin, potansiyelin
altinda bir refah dizeyi s6z konusudur. Dolayisiyla tretim faktorlerinin eksik
kullanimi, énemli bir iktisadi sorundur. Bu sorunu yasayan her ekonomi igin;
istihdam dizeyini arttirma c¢abasi, toplum refahini potansiyele yakinlastirma
¢abasl anlami tagimaktadir. Bu ¢aba, temel makroekonomi politikasi amaglarindan
biridir. Uretim faktérlerinden biri olan emegin, depolanamamasi sebebiyle bu
faktérin tam kullanimina dair “arzu”, genelde diger Uretim faktérlerine kiyasla
daha o6ncelikli kabul edilmektedir.

Maliye politikasi, ekonomide talep yonli politikalar araciligiyla temel
makroekonomik degiskenlere yon vermenin politik alanlarindan biridir. Toplam
talebi dogrudan ve/veya dolayh olarak etkileme mantigina dayali yaritilen bu
politikanin temel araglari ise devletin yaptigi harcamalar ve topladigi vergilerdir.
Bu araglar arasinda yer alan devlet harcamalarinin arttirilmasiyla, ekonomide
toplam talep (zerinden, Uretim ve istihdam diizeylerini arttirmak olasidir.
Genislemeci maliye politikasi olarak tanimlanan bu politik eylem, ekonomide
issizlikle miicadelede tercih edilen eylemlerden biridir. Ancak ekonomideki temel
sektorlerin gerek Uretim yapisi gerekse de talep kosullarindaki farklilasma, kamu
harcamalarinin toplam istihdam Uzerinde yaratacagl etkinin, temel sektoérlere
yansimasinda farklilasmaya sebep olabilmektedir. Dolayisiyla sektorler bu
harcamalardan farkli yonde ya da siddette etkilenebilmektedir. Gerek “issizlik” ile
miicadele gerekse de sosyal amacl politikalarin planlanmasi ve uygulanmasinda
arzulanan sonuglara ulasilmasi agisindan, temel sektorlerin kamu harcamalarindan
nasil etkilediginin analizine ihtiya¢ bulunmaktadir.

Bu c¢alismada Tirkiye ekonomisinde gerek istihdam gerekse de maliye
politikalarinin sekillendirilmesinde 6nemli oldugu diisinllen, kamu harcamalari ile
temel sektor istihdam dizeyleri arasindaki iliskiler incelenmektedir. Bu amagla
calismada, Tirkiye’de kamu harcamalari ile toplam istihdam ve alt sektor
bilesenleri arasindaki nedensellik iliskileri 2009-2018 arasi ¢eyrek dénem verileri
kullanilarak Toda Yamamoto nedensellik yontemi ile analiz edilmistir. Calismada
takip eden ikinci boélimde, Tirkiye ekonomisinde istihdam ve kamu
harcamalarinda glincel gorinim degerlendirilirken, Ucgilinci bolimde literatir
degerlendirilmesi, dérdiinci bélimde calismada kullanilan veri seti ve yontem ve
besinci bélimde ise ampirik analizler ele alinmistir. Calismanin sonug boliminde
ise ulasilan bulgular, ekonomi politikasi cercevesinde degerlendirilmistir.

Volume: 1 Issue: 2 Year :2019

151



152

Ergec, H. E. & Ersin, i. (2019) The Relationships between Public Expenditure and Sectorial Employment in Turkey.
BILTURK, The Journal of Economics and Related Studies, 1 (2), 150-168.

2.Tiirkiye’de istihdam ve Kamu Harcamalarinda Giincel
Goriinim

Tiirkiye ekonomisinde ¢alisma istegiyle emek piyasalariyla iliskili kisilerin, calisma
¢agindaki kurumsal olmayan niifus icindeki payini gosteren isgiiciine katilim orani
2017 yiinda %58 olarak gerceklesmistir. Bu oranin, gelismis Ulke ekonomilerine
kiyasla gorece dislik oldugu goriilmektedir. Dolayisiyla Ulkemizde bu oranin
yiikseltilmesine ihtiya¢ bulundugu disiinilmektedir. isgiiciine katilma amaciyla
emek piyasalariyla iliskili kisilerin, Gretim sirecinde ne denli degerlendirildigini
incelemek igin, 2017 yilina iliskin bazi istihdam ve issizlik oranlari Sekil 1'de
sunulmustur.

Sekil 1: Tiirkiye’de istihdam ve issizlik Oranlar (2017, %)
70,70

51,50

=41,10
T
Toplam Erkek Kadin 15-24Yas 15-24Yas 15-24 Yas
Grubu Erkek Kadin
= istihdam = issizlik
Kaynak: TUIK

Sekil 1 incelendiginde 2017 itibariyle toplamda istihdam oraninin %51,5 ve issizlik
oraninin ise %11,1 olarak gerceklestigi goériilmektedir. istihdam orani, cinsiyete
gore degerlendirildiginde, erkeklerde bu oranin kadinlara kiyasla daha yiiksek
oldugu anlasiimaktadir. issizligin genel gériinimiine bakildiginda ise kadinlarda
erkeklere kiyasla, genclerde genele kiyasla issizlik oraninin daha yliksek oldugu
goriilmektedir. Gengler icinde cinsiyete gore issizlik degerlendirildiginde ise
kadinlar ve erkekler arasindaki farkin daha da acgilmaktadir. Genel issizlik orani
olan %11.1'in, dogal issizligin tGzerinde bir oran olmasi sebebiyle emek piyasalarina
iliskin bir baska 6nemli sorunun issizlik oldugu séylenebilir Ayrica genclerde ve
kadinlarda daha yiksek issizlik oranlarinin gézlenmesi, bu gruplarda issizligin daha
siddetli hissedilmesi anlami tasimaktadir (Bas, 2017).
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Tablo 1: iktisadi Faaliyet Kollarina Gére Tiirkiye’de istihdam (2017, NACE Rev.2)

Bin Kisi
Toplam istihdam 27205
Tarim 5305
insaat 1987
Sanayi 5297
Madencilik ve tas ocakgihgi 125
imalat 4915
Elektrik, gaz, buhar, su temini ve kanalizasyon 257
Hizmetler 14616
Toptan ve perakende ticaret 3758
Ulastirma ve depolama 1185
Konaklama ve yiyecek hizmeti faaliyetleri 1471
Bilgi ve iletisim 248
Finans ve sigorta faaliyetleri 301
Gayrimenkul faaliyetleri 242
Mesleki, bilimsel ve teknik faaliyetler 846
idari ve destek hizmet faaliyetleri 1397
Kamu y6netimi ve savunma 1453
Egitim 1607
insan sagligi ve sosyal hizmet faaliyetleri 1123
Kiltlr, sanat, eglence, dinlence ve spor 141
Diger hizmet faaliyetleri 844

Kaynak: TUIK

2017 yili itibariyle (ilkemizde istihdam edilen toplam kisi sayisi yirmi sekiz milyona
yaklasmistir. Gergeklesen bu istihdamin ekonomideki temel sektorlere dagilimi
Tablo 1’de sunulmustur. istihdamin ana sektérler arasinda dagihimini
karsilastirmak icin ise Sekil 2 diizenlenmistir.
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Sekil 2: Tiirkiye’de Toplam istihdamda Ana Sektér Paylari (2017, %)

53,73

19,50 19,47
7,30

R R .

Tarim Sanayi insaat Hizmetler
Kaynak: TUIK’den elde edilen veriler ile hesaplanmistir.

Sekil incelendiginde, hizmet sektoriiniin %53,73 ile toplam istihdam icinde en fazla
pay alan sektor oldugu gorilmektedir. Hizmetler sektoriini ise %19,50 ile tarim ve
%19,47 ile sanayi sektorleri izlemektedir. Temel sektérler iginde ingaat sektori ise
%7,30 ile son sirayi almistir.

Sekil 3: Tirkiye’de Toplam Hizmetler istihdaminda Alt Sektér Paylari (2017, %)
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Kaynak: TUiK’ten elde edilen veriler ile hesaplanmistir.

istihdamda en yiiksek pay alan ana sektdr olmasi sebebiyle hizmetler sektdriiniin
alt sektorlerini degerlendirilmek icin Sekil 3 diizenlenmistir. Sekil incelendiginde
%25,71 ile toptan ve perakende ticaret sektoriiniin hizmet sektorl igindeki en
yliksek paya sahip olan sektér oldugu goriilmektedir. Toptan ve perakendecilik
sektorl tliketim harcamalarinin icinde de 6nemli bir paya sahiptir. Ayrica bu
sektor genel olarak ilkdgretim ve lise mezunlarinin istihdam noktasinda talep
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edildigi ve galisanlarin gogunun asgari Ucret diizeyine yakin lcretlendirildigi bir
sektordir. Bu sebeple 6nemli bir sirkilasyona sahip olmasi bakimindan sektor,
istihdamda ylksek bir orani temsil etmektedir (KPMG, 2018). Bu sektériin
ardindan istihdam icinde en yiksek pay alan sektoérler incelendiginde ise, egitim,
konaklama ve yiyecek hizmetleri, kamu yonetimi ve savunma ve idari ve destek
hizmet faaliyetleri sektorlerinin %9-10 araliginda paylar aldigi gérilmektedir. Bir
baska onemli ana sektor olan sanayi sektoriiniin alt sektorleri incelendiginde ise
en vylksek paya sahip alt sektorin imalat sektori oldugu goérilmektedir.
Tirkiye’de toplam istihdamin %18,07’si, sanayi istihdaminin ise %93’G imalat
sanayinde istihdam edilmektedir. Ulkemizde kamu harcamalarinin, gerek
kamunun toplam istihdam icindeki azimsanamayacak diizeydeki payi gerekse de
kamunun yaptigi harcamalarin toplam talep Uzerindeki etkileri sebebiyle, istihdam
Uzerinde glcli etkiler yaratma potansiyeli bulunmaktadir. Kamu harcamalari, bir
kanuna dayali, hizmet veya Uretim amacl olarak devlet bitcesinden yapilan
giderler olarak tanimlanmaktadir. Kamu harcamalari, kamu kuruluslarinin bitge
odemelerinin yaninda iktisadi devlet tesekkillerinin harcamalarini, vergi muaflik
ve istisnalarini, sosyal givenlik kuruslarinin 6demelerini ve kisilerin kamu
kuruluslarina yardimlarini icermektedir (Arslan, 2002).

Tirkiye’de kamu harcamalarini degerlendirmek igin, genel bitce faiz disi
harcamalarin 2017 yili dagihmi Sekil 4’te gosterilmistir. Sekil incelendiginde, en
yliksek harcamanin %43,66 ile cari transferlere ait oldugu gorilmektedir. Cari
transferler, devletin karsiliksiz olarak yaptigi sosyal ve ekonomik gelisim igin
yapilan harcamalardir. Faiz disi blitge harcamalari iginde en yiksek ikinci payin
%18,64 ile sermaye transferlerine ait oldugu gortlmektedir. Sermaye transferleri
de, devletin blitge disinda sermaye birikimini amaglayan karsiliksiz 6demeleridir.
Faiz disi biitce harcamalari icinde %11,90 ile personel giderlerinin Ugiinci sirada
yer aldig1 gorilmektedir. Bu harcamayi ise %10 diizeyleri ile mal ve hizmet alimlari
ve sermaye giderleri izlemektedir. Sekilde sunulan harcama tirleri icinde, borg
verme ve sosyal givenlik kurumlari devlet primi harcamalarinin %2,09 ve %2,69
olarak gerceklestigi goriilmektedir.
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ekil 4: Genel Blitce Faiz Disi Harcamalar Dagilimi (2017,%
S ¢ $ g ( ,%)
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Kaynak: TCMB EVDS’den elde edilen veriler ile hesaplanmistir.

3. Literatiir Taramasi

Ekonomide bircok makroekonomik degisken (zerinde glcli etkileri olmasi
beklenen kamu harcamalarinin, istihdam Gzerindeki etkilerinin analizi, literatlirde
genis bir inceleme alani olusturmaktadir. Kamu harcamalari ile emek piyasalari
arasindaki iliskiyi Turkiye ekonomisi icin analiz etmis calismalar Tablo 2'de
istihdam ve issizlik Gzerine yapilan calismalar olmak Gzere iki grup halinde
Ozetlenmistir.

Tabloda sunulan ilk grup c¢alismalar, Tirkiye’de kamu harcamalari ile istihdam
arasindaki iliskiyi inceleyen calismalardir. Bu grupta sunulan galismalardan ilki
olan, Kaya ve dig.’in (2015) Granger nedensellik analizi yaptiklari ¢alismalarinda,
kamu harcamalarindan istihdama bir nedensellik iliskisi bulunamazken,
istihdamdan kamu harcamalarina bir nedensellik iliskisi tespit edilmistir. Bu grupta
verilen bir baska calisma ise Ersin ve Ergec¢’in (2018), harcama bilesenleri ile
sektorel istihdam arasindaki iliskiyi inceleyen ¢alismasidir. S6z konusu calismada
devletin nihai tiiketim harcamalarindan toplam istihdama ve tarim ve insaat
sektorlerindeki istihdama bir nedensellik iligskisi bulunmustur.

Tirkiye'deki istihdam diizeyini belirlemede askeri harcamalarin 6nemini ortaya
koymayl amaglayan Yildirim ve Sezgin’in (2003) ¢alismasi, bu grupta verilen bir
diger calismadir. Bu calismada istihdam denklemi, bir CES Uretim fonksiyonu
kullanilarak belirlenmis ve ARDL teknigi kullanilarak modellenmistir. Bu ¢alismada,
askeri harcamalarin Tirkiye'deki istihdami olumsuz etkiledigi sonucuna
ulasilmistir.
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Tablo 2: Literatlir Taramasi

Yazar Yontem Dénem Sonug
istihdam
Kaya, Kaygisiz Granger istihdamdan kamu harcamalarina dogru tek yonlii
ve Altuntepe Nedenfellik 1990-2013  nedensellik iligkisi bulunmusgtur.
(2015)
Ersin ve Erge Toda Kamu nihai tlketim harcamalarindan toplam
(2018)g ¢ Yamamoto 2000-2016 istihdam, tarim ve insaat istihdamina dogru
edenselli nedensellik iliskisi tespit edilmistir.
Ned llik d llik iliskisi it edilmisti
Yildirim ve ) Askeri harcamalarin istihdami olumsuz etkiledigi
Sezgin (2003) ARDL Sinir Testi 1950-1997 sonucuna ulasiimistir.
Tarim sekt6rine yapilan kamu yatirnmlarindaki
Sancar, Sancar . artig, istihdami negatif, sanayi ve hizmetler
P IV 2008-2013
ve Polat (2016) anetvert sektorindeki kamu yatinm artislari ise istihdami
pozitif etkilemektedir.
Yavuz (2010) Regresyon 1980-2008 YaFlrlr.n Fe§V|kIer|n|n istihdami artirici etkisi tespit
edilmistir.
Akan ve Arslan Sektorel yatirm tegsvikleri ile istihdam arasinda
(2008) Regresyon 1980-2006 dogrusal iliski tespit edilmistir.
Selim, Koctiirk Panel 2001-2012 Yatirim tesvik sayilari ve sabit yatirimlar istihdami
ve Eryigit (2014) Regresyon pozitif etkilemektedir.
Regresyon Yatirim tesviklerinin, blylime, gelir ve istihdam
Yavan (2010) (Yatay Kesit) 2000 Uzerinde olumlu etkileri tespit edilmistir.
Barisik ve istihdamdan  biitge aciklarina  tek  yonli
Kesikoglu VAR 1987-2003  nedensellik tespit edilmistir.
(2006)
issizlik
Vektér Hata issizlik oranindan kamu harcamalarina dogru uzun
Celikay (2017) Diizeltme 2008-2015 ve kisa donemde nedensellik iliskisi tespit
edilmistir.
5 ) Es Biitiinlesme Transfer harcamalari ile igsizlik arasinda ¢ift yonl,
Kanca ve Bayra ve Granger 1980-2013  cari ve yatinm harcamalari ile issizlik arasinda ise
(2015) Nedensellik ters yonli nedensellik tespit edilmistir.
Panel TR90 ve TRC3 disindaki bolgelerde, kamu
Esbiitiinl arml dé issizligi issizlisi
Topal (2017) sbltiinlesme 50042016 Y2 |r|rr2 arinin uzun dénem issizligi ve geng.|§s.|z.|vg|
ve Panel azalttigt ve kamu vyatinmlarindan issizlige
Nedensellik nedensellik iliskisi oldugu tespit edilmistir.
Aslan ve Kula Granger 9000-2007 Kamu sektor buyukluéunun I§SIZ|I§I aZalttlél
(2010) Nedensellik sonucuna ulasiimigtir.
Toda- Kisa donemde issizlik oranindan kamu kesimi
Durkaya ve buytkligine ve reel gayri safi yurtigi hasiladan
Y 2002-2014 . . e . .
Ceylan (2016) Nz?:nrz;tli 002-20 issizlige dogru tek yonli nedenselik tespit
edilmistir.
Bayraktar Literatur Literatur Kamu kesimi buyuklugu i§SiZ|igi olumsuz
(2017) Taramasi Taramasi etkilemektedir.

Kamu harcamalarinda biri olan yatirim harcamalari ile istihdam arasindaki iliskiyi
inceleyen Sancar ve dig.”in (2016) panel veri yontemi kullandiklari ¢alismalarinda,
tarim sektoriine yapilan kamu yatirirm harcamalarindaki artisin istihdami negatif
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yonde, sanayi ve hizmetler sektoriindeki kamu yatirim harcamasi artisinin ise
istihdami pozitif yonde etkiledigi sonucuna ulasiimistir.

Literatirde vyatirim tesviklerinin istihdam Uzerindeki etkilerini degerlendiren
calismalar da bulunmaktadir. Tabloda verilen Yavuz (2010) ve Akan ve Arslan’in
(2008) calismalari bu calismalar arasinda yer alan, regresyon analizinin kullanildig
¢alisma oOrneklerindendir. Bu ¢alismalarda, yatirim tesviklerinin istihdam {izerinde
pozitif etkileri oldugu sonucuna ulasiimistir. Selim ve dig. (2014) ve Yavan'in
(2010) calismalari ise yine yatirim tesviklerini konu alan c¢alismalardandir. Bu
calismalarda da vyatirrm tesviklerinin istihdami pozitif etkiledigi sonucuna
ulasilmistir.

Literatlirde yer alan Barisik ve Kesikoglu’nun (2006) calismalarinda ise bitge
aciklarinin  makroekonomik degiskenler Gzerindeki etkileri analiz edilmis ve
istihdamdan biitce aciklarina dogru bir nedensellik iliskisi tespit edilmistir.

Tabloda ikinci grup olarak verilen galismalar ise Tirkiye’de kamu harcamalari ile
issizlik arasindaki iliskinin analiz edildigi calismalardir. Bu grupta verilen ilk ¢calisma,
Celikay’in (2017) issizlikten kamu harcamalarina dogru nedensellik iliskisi tespit
ettigi calismadir.

Kamu harcamalari ile issizlik arasindaki iliskiyi inceleyen bir baska ¢alisma ise
Kanca ve Bayrak’in (2015) calismalaridir. Esbitiinlesme ve nedensellik analizinin
yapildigi bu calismada, transfer harcamalari ile issizlik arasinda c¢ift yonli, cari
harcamalar ve yatirrm harcamalari ile issizlik arasinda ise ters yonli nedensellik
iliskisi tespit edilmistir

Topal'in (2017) cahsmasi ise issizligin bolgesel diizeyde degerlendirildigi bir
cahsmadir. Calismada, TR90 ve TRC3 disindaki tim bdlgelerde, kamu yatirm
harcamalarinin issizligi azalttigi sonucuna ulasiimistir. Bunun yaninda ¢alismada,
kamu yatirrm harcamalarindan issizlige ve genc issizlige dogru bir nedensellik
iliskisi oldugu sonucuna ulasiimistir.

Kamu harcamalari Gzerine olmasa da literatiirde Aslan ve Kula (2010), Durkaya ve
Ceylan (2016) ve Bayraktar’'in (2017) calismalari gibi, kamu sektori blyiklGgu ile
issizlik arasindaki iliskiyi degerlendiren calismalar da bulunmaktadir. Bu
calismalardan, Aslan ve Kula’nin (2010) calismasinda, kamu sektér blytkligtnin
issizligi azalttigi sonucuna ulasilirken, Durkaya ve Ceylan (2016) ise issizlik
oranindan kamu kesimi buyuklGgline dogru tek yonli nedensellik iliskisi tespit
etmistir. Bayraktar’in (2017) ¢alismasinda ise kamu buyuklGginan issizligi artirdig
sonucu ortaya ¢ikmistir.

Literatlirde gorildigiu Gzere kamu harcamalari ile sektorel istihdam arasindaki
iliskiyi detayh inceleyen calismalar gorece kisithdir. Verilen g¢alismalar, genel
anlamda kamu harcamalari ile toplam istihdam veya issizlik arasindaki iliskiyi
incelemeye yoneliktir. Bu durum dikkate alindiginda, bu ¢alismada ele alinan kamu
harcamalari ile alt sektor istihdam dilzeyleri arasindaki iliskisinin incelenmesinin,

BIiLTURK Journal of Economics and Related Studies



Ergec, H. E. & Ersin, i. (2019) The Relationships between Public Expenditure and Sectorial Employment in Turkey.
BILTURK, The Journal of Economics and Related Studies, 1 (2), 150-168.

istihdama amagli kamu harcamalarinin kullanimina yoénelik literatlire 6nemli bir
katki saglayacagi distnalmektedir.

4.Ampirik Uygulama

4.1. Veri Seti

Tirkiye’de kamu harcamalari ile sektorel istihdam arasindaki iliskinin incelendigi
bu calismada, analizler icin 2009Q1-2017Q4 arasi 32 donemi kapsayan ceyrek
donem verileri kullaniimistir. Toda Yamamoto nedensellik analizinin tercih edildigi
analizlerde kullanilan yapi, Sekil 5'te 6zetlenmistir.

Sekil 5: iliski Semasi

Kamu Sektorel istihdam

Harcamalari <:>

Sekil 5'teki yapiya gore kamu harcamalari bagimli degisken, sektorlerin istihdam
dizeyleri ise bagimsiz degisken olarak alinirken, ters yonli nedensellik iliskisini
sinamak icin istihdam diizeyleri bagiml degisken, kamu harcamalari ise bagimsiz
degisken olarak analiz edilmistir.

Analizlerde kullanilan kamu harcamalari ve ekonomideki toplam, dort ana sektor,
Ug¢ sanayi alt sektori ve on ¢ hizmetler olmak Uizere toplamda on sekiz istihdam
degiskeni, Tablo 3’te sunulmustur. TUiK’ten elde edilen verilerden kamu
harcamalarinin nominal degeri, (2009=100) bazli GSYiH deflatériine béliinerek
reel hale getirilmistir. Ayrica kamu harcamalari degiskeni ve istihdam degiskenleri
mevsimsellikten arindirilmis  ve bu veri dizenlemelerinden sonra tim
degiskenlerin logaritmalari alinmstir.
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Tablo 3: Degiskenler

LKH Reel Kamu Harcamalari
LIS Toplam istihdam
Ana Sektor istihdam Tiirleri
LTAR Tarim
LST Sanayi
LiNS insaat
LHiz Hizmetler
Sanayi Alt Sektor istihdam Tiirleri
LS1 Madencilik ve tas ocakgiligi
LS2 imalat
LS3 Elektrik, gaz, buhar, su temini ve kanalizasyon
Hizmetler Alt Sektor istihdam Tiirleri
LH1 Toptan ve perakende ticaret
LH2 Ulastirma ve depolama
LH3 Konaklama ve yiyecek hizmeti faaliyetleri
LH4 Bilgi ve iletisim
LH5 Finans ve sigorta faaliyetleri
LH6 Gayrimenkul faaliyetleri
LH7 Mesleki, bilimsel ve teknik faaliyetler
LH8 idari ve destek hizmet faaliyetleri
LH9 Kamu y6netimi ve savunma
LH10 Egitim
LH11 insan sagligi ve sosyal hizmet faaliyetleri
LH12 Kaltlr, sanat, eglence, dinlence ve spor
LH13 Diger hizmet faaliyetleri
4.2.YOntem

Kamu harcamalari ile sektorel istihdam arasindaki iliskinin analizinde, nedensel
iliskilerin test edilmesinde Granger nedensellik yénteminin gelismis bir versiyonu
olan Toda Yamamoto yontemi tercih edilmistir. Toda Yamamoto nedensellik
analizi, istihdama iliskin birgok ampirik ¢alismada kullanilagelmis bir yontemdir.
Ornegin; Durkaya ve Ceylan’in (2016) issizlikle kamu buyikligi arasindaki,
Aksu’nun (2017) biyime ile istihdam arasindaki ve Yiksel'in (2016) Rusya igin
blylme, issizlik ve enflasyon arasindaki iliskiyi inceleyen galismalari, literatlrde
Toda Yamamoto nedensellik sinamasinin kullanildig1 istihdama iliskin ampirik
galisma orneklerindendir.

Duraganlik ve es-bitlinlesme sinamalari olmaksizin nedensellik sinamasinin
mimkiin olmasi sebebiyle olduk¢a yaygin kullaniimakta olan, Toda Yamamoto
yonteminde, analiz edilecek degiskenlerin maksimum butiinlesme derecesinin ve
gecikme uzunlugunun bulunmasi gerekmektedir (Toda ve Yamamoto, 1995). Toda
ve Yamamoto yonteminde, k gecikme sayisi ve dmax serilerin maksimum
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bitlinlesme derecesini belirtmek Uzere, tahmin edilecek (k+dmax) dereceden bir
VAR sisteminde, MWALD testinin sinamasi yapilmaktadir.

Toda ve Yamamoto tarafindan gelistirilen bu yontemin kullanildigi VAR modeli
denklemleri ve sinamalarin hipotezleri asagidaki gibidir.

Ho: Kamu harcamalari (KH) istihdam diizeyinin (iD) Granger nedeni degildir.

. : k+dmax P k+dmax
D = yo + Xy a; IDey 320 @ 1D + B2 ™ By KHy_ +

k dmax
Xiler By KHy_j + &1 (1)

Ho: istihdam diizeyi (iD) kamu harcamalarinin (KH) Granger nedeni degildir.
k+d k+d ;
KHe = yo + Xiy 8; KHy_y X200 8 KHy_j + X2 7™ 0, 1D, _; +
k+dmax I
Yiers 6;1D_j + e3¢ (2)

5. Ampirik Bulgular
5.1. Birim Kok Testi

Toda Yamamoto nedensellik sinamasi icin, Granger nedesellik analizinin aksine,
degiskenlerin ayni dereceden duragan olmalari gerekmemektedir. Ancak Toda
Yamamoto analizi i¢in gerekli olan maksimum bitlinlesme derecesi ve gecikme
uzunlugunun bulunmasi igin, serilerin duraganlik sinamasina ihtiya¢ vardir. Bu
calismada duraganlik analizi i¢in Genisletilmis Dickey Fuller (ADF) duraganlik testi
tercih edilmistir (Dickey ve Fuller, 1981). ADF birim kok test sonuglari Tablo 4’te
gosterilmistir.

Birim kok test sonuclarina gore, kamu harcamalari ve istihdam degiskenleri icinde
de madencilik ve tas ocakciligi sektori, toptan ve perakende ticaret sektori ve
kiltir, sanat, eglence, dinlence ve spor sektorlerindeki istihdamin, %5 anlam
diizeyinde duragan oldugu goriilmektedir. Diger degiskenlerin ise ancak birinci
farklarinda duragan cikmislardir.
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Tablo 4: ADF Duraganlik Test Sonuglari

Diizey Birinci Fark
t-istatistigi Olasilik Yapr® t-istatistigi Olasiik  Yapi”
LKH -5,388 0,000 C+T -11,418 0,000 -
LIS -1,508 0,817 C+T -6,729 0,000 -
LTAR -1,183 0,214 - -7,098 0,000 -
LSAN -3,376 0,064 C+T -7,495 0,000 -
LiNS -2,544 0,307 C+T -9,224 0,000 -
LHiz -3,259 0,082 C+T -4,037 0,000 -
LS1 -3,417 0,018 C -4,909 0,000 -
LS2 -2,367 0,159 C -5,117 0,000 -
LS3 -1,993 0,288 C -5,763 0,000 -
LH1 -3,813 0,029 C+T -6,382 0,000 -
LH2 -3,436 0,065 C+T -8,247 0,000 -
LH3 -2,985 0,152 C+T -4,488 1,000 -
LH4 -2,986 0,152 C+T -6,969 0,000 -
LH5 -3,085 0,127 C+T -3,306 0,002 -
LH6 -1,284 0,625 C -3,890 0,000 -
LH7 -2,259 0,443 C+T -4,198 0,000 -
LH8 -3,432 0,065 C+T -2,833 0,006 -
LH9 -1,975 0,296 C -4,536 0,000 -
LH10 -3,544 0,053 C+T -3,596 0,001 -
LH11 -2,968 0,157 C+T -4,262 0,000 -
LH12 -3,668 0,040 C+T -5,335 0,000 -
LH13 -2,105 0,244 C -7,126 0,000 -

*C sabit terimi, T ise degiskenlerin trendini temsil etmektedir.
5.2.Toda Yamamoto Nedensellik Test Sonuglari

Kamu harcamalari ile sektorel istihdam arasindaki nedenselligi sorgulayan test
sonuglari, ana sektoérler ve alt sektorler olarak iki ayri tablo seklinde gosterilmistir.
Kamu harcamalari ile ana sektorler arasindaki iliskilerin analiz edildigi testlerin
sonuglarini gosteren Tablo 5 incelendiginde, sanayi istihdamindan kamu
harcamalarina dogru bir nedensellik iliskisi tespit edilirken, diger sektorler igin
boyle bir nedensellik iliskisi tespit edilememistir. Kamu harcamalarindan istihdama
dogru nedensellik iliskilerinin tespit edildigi istihdam degiskenleri ise toplam
istihdam ve insaat sektorlerindeki istihdam diizeyleridir. Cift yonli nedensellik ise
hicbir testte tespit edilememistir.

Kamu harcamalari ile sanayi ve hizmetler alt sektorleri arasindaki nedensellik test
sonuglari ise Tablo 6’da 6zetlenmistir. Tablo 6 incelendiginde, istihdamdan kamu
harcamalarina dogru nedenselligin tespit edildigi sektorler, imalat sanayi, finans
ve sigorta faaliyetleri ve egitim sektorleridir. Kamu harcamalarindan istihdama
dogru nedensellik ise, madencilik ve tas ocakgiligl, elektrik, gaz, buhar, su temini,
toptan ve perakende ticaret, gayrimenkul faaliyetleri, kamu yonetimi ve savunma
sektorlerinde tespit edilmistir. Dolayisiyla kamu harcamalari, bu sektorlerdeki
istihdam dizeylerinin nedenidir.
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Tablo 5: Ana Sektorler Nedensellik Testi Sonuglari

istihdam Kamu Harcamasinin Kamu Harcamasi
Sektor Nedeni Degildir istihdamin Nedeni Degildir S;r:"
Ki-Kare Olasilik Ki-Kare Olasilik

Toplam istihdam 12,645 0,125 16,306 0,038 8

Tarim 8,668 0,277 10,154 0,180 7

Sanayi 27,657 0,001 9,471 0,304 8

Ingaat 6,526 0,589 13,713 0,090 8

Hizmetler 4,610 0,798 6,057 0,641 8

Tablo 6: Sanayi ve Hizmetler Alt Sektér Nedensellik Testi Sonuclari
istihdam Kamu Kamu Harcamasi
. Harcamasinin Nedeni istihdamin Nedeni  serb.
Sektor Degildir Degildir Der.
Ki-Kare Olasihk  Ki-Kare  Olasilik
Sanayi Alt Sektorleri
Madencilik ve tas ocakgihgi 5,586 0,694 22,490 0,004 8
imalat 21,114 0,007 5,814 0,668 8
Elektrik, gaz, buhar, su temini 5,046 0,753 28,929 0,000 8
Hizmetler Alt Sektérleri

Toptan ve perakende ticaret 4,682 0,791 16,706 0,033 8
Ulastirma ve depolama 7,768 0,354 9,474 0,220 7
Konaklama ve yiyecek hizmeti 7,552 0,479 4,418 0,818 8
Bilgi ve iletisim 1,590 0,452 2,601 0,272 2
Finans ve sigorta faaliyetleri 53,811 0,000 4,619 0,797 8
Gayrimenkul faaliyetleri 1,612 0,978 24,526 0,001 7
Mesleki, bilimsel ve teknik faa. 5,463 0,707 10,264 0,247 8
Idari ve destek hizmet faaliyetleri 4,350 0,824 10,166 0,254 8
Kamu yénetimi ve savunma 10,500 0,162 13,800 0,055 7
Egitim 8,468 0,015 0,388 0,824 2
insan saghgi ve sosyal hizmet 0,310 0,578 0,344 0,558 1
SK,;J(I)trur, sanat, eglence, dinlence, 10,303 0,172 7,498 0,379 7
Diger hizmet faaliyetleri 3,077 0,215 4,211 0,122 2
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6.Sonug

Genis anlamda istihdam kavrami, Uretim faktorlerinin kullanim dizeyini ifade
ederken, giniimizde bu kavram daha dar anlamda emek faktérinin kullanim
diizeyini tanimlamakta kullaniimaktadir. issizlik olarak tanimlanan istihdamin eksik
kullanimi, her ekonomi igin olasi maksimum refah seviyesinin alti bir refah diizeyi
anlami tasimaktadir. Dolayisiyla istihdami arttirma (issizligi azaltma) ¢abasi, 6nemli
bir politik amag olan yaratilan geliri arttirma g¢abasidir. Tlrkiye ekonomisi 6zelinde
bu durum gegerlidir.

Tirkiye’de emek piyasalarinin 2017 itibariyle goriinimi genel anlamda
degerlendirildiginde, toplam istihdam rakaminin yirmi yedi milyonu gectigi,
isglicline katilim oraninin %58, istihdam oraninin %51,5 ve issizlik oraninin ise
%11,1 oldugu gorilmektedir. Bu goriiniim, Tirkiye ekonomisinin dogal issizlik
oraninin Ustl bir issizlik oranina sahip oldugu anlamina gelmektedir. Bazi gruplar
Ozelinde degerlendirildiginde ise, issizlik oraninin kadinlar ve genclerde daha
ylksek oldugu gortlmektedir. Dolayisiyla bu gruplarda issizlik sorunu daha siddetli
hissedilmektedir. Dolayisiyla issizlik ile miicadele amaciyla istihdam politikalarin
sekillendirilmesinde, bu sorunu daha siddetli hisseden bu gruplarin dikkate
alinmasina ihtiya¢ vardir. Toplam istihdam icinde temel sektorlerin paylar
degerlendirildiginde hizmet sektorinin %53,73 ile en yuksek pay alan sekt6r
oldugu, tarim sektorinin %19,50, sanayi sektériiniin %19,47 ve insaat sektorinin
ise %7,30 pay aldig1 gorilmektedir. Alt sektorler degerlendirildiginde hizmetler alt
sektorlerinden, toptan ve perakende ticaret sektoriiniin, sanayi alt sektérlerinden
de imalat sektériiniin gérece yiksek paylari géze ¢arpmaktadir.

Kamu harcamalari, toplam talep (zerinde etkili olan bilesenlerden biridir.
Dolayisiyla bu harcamalar, toplam talep (izerinden {retime dolayisiyla da
istihdama yon vermek icin 6nemli bir ekonomi politikasi aracidir. Tiirkiye'de
kamunun toplam istihdam icindeki agirhgi dikkate alindiginda, kamu
harcamalarinin toplam istihdam (zerindeki dolayl etkisine ilaveten dogrudan
etkilerinin de gli¢li hissedilmesi olasidir. Bu sebeple Tiirkiye’de kamu harcamalari
ve istihdam arasindaki iliskiyi ampirik olarak inceleme, literatiirde yer alan birgok
¢alismaya konu olmustur. Bu ¢alisma da benzer amaci tasiyan c¢alismalardan
biridir. Ancak kamu harcamalari ile toplam istihdam arasindaki iliski kaginilmaz
olsa da ekonomideki temel ve alt sektorlerin, gerek Uretim gerekse de talep
kosullarindaki farkliliklar, kamu harcamalarinin sektorler lizerindeki etkilerinde
farklilasmaya neden olma potansiyeli tasimaktadir. Dolayisiyla gerek maliye
politikalarinin gerekse de istihdam ve sektorlere yonelik politikalarin
sekillendirilmesinde, kamu harcamalarinin sektorlere yansimasinin
degerlendirilmesine ihtiya¢ vardir. Bu amagla ele alinan bu c¢alismada, Tirkiye
ekonomisinde kamu harcamalari ile alt sektorler arasindaki iliski irdelenmeye
calisilmistir. 2009-2018 arasi donemin incelendigi calismada, yirmi bir farkh
istihdam verisi ile kamu harcamalari arasindaki nedensellik iliskisi, Toda
Yamamoto yontemi ile analiz edilmistir. Gergeklestirilen yirmi bir nedensellik
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analizinde elde edilen, istatistiki olarak anlamli sonuglarin gosterdigi nedensellik
iliskilerinin yonleri, ana sektorler igin Sekil 6’da, alt sektorler igin ise Sekil 7'de
ozetlenmistir. Harcama ve istihdam arasindaki iliskinin, emek piyasasinin geneline
yansima potansiyeli hakkinda fikir verebilmesi amaciyla, iki sekilde de parantez
icinde sektorlerin toplam istihdam igindeki paylari belirtilmistir.

Sekil 6 degerlendirildiginde, kamu harcamalarindan toplam istihdama ve insaat
sektori istihdamina, sanayi sektori istihdamindan ise kamu harcamalarina dogru
nedensellik iliskileri bulundugu gorilmektedir. Dolayislyla, Tiirkiye ekonomisinde
kamu harcamalarinin toplam istihdam ve insaat sektori istihdami Uzerinde
nedensel etkileri bulunmakta iken, diger ana sektor istihdamlari lzerinde etkisi
bulunmamaktadir.

Sekil 6: Kamu Harcamalari ve Ana Sektor istihdam Diizeyleri Arasindaki
Nedensellik iliskisi

Toplam
istihdam

Sanayi

(%19,47)

Sekil 7’de verilen sanayi alt sektorlerine iliskin nedensellik iligkilerinin yoni
incelendiginde kamu harcamalarindan maden ve tas ocakcilig ile elektrik gaz,
buhar ve kanalizasyon sektorleri istihdamlarina, imalat sanayi istihdamindan ise,
kamu harcamalarina dogru nedensellik iliskisi oldugu gorilmektedir. Hizmetler alt
sektorleri incelendiginde ise, kamu harcamalarindan istihdama dogru nedensellik
iliskisinin tespit edildigi sektorlerin, toptan ve perakende ticaret, gayrimenkul ve
kamu yonetimi ve savuma sektorleri oldugu, aksi yonde nedenselligin ise finans ve
sigorta ve egitim sektorleri icin tespit edildigi goriilmektedir.
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Sekil 7: Kamu Harcamalari ve Alt Sektér istihdam Diizeyleri Arasindaki Nedensellik
iliskisi

imalat
Elektrik, Gaz

(18,07)
Buhar (0,94)

Madencilik ve
Tas (0,46)

optan ve
Perakende Tic.

(%13,81)

Kamu Yonetimi ve
Finans ve Sigorta Savunma

(%1,11)

Gayrimenkul

(%0,89)

(%5,34)

iki sekil genel anlamda degerlendirildiginde, kamu harcamalarindan toplam
istihdama dogru nedensel bir iliski olmasina karsin, bu iliskinin tim sektérler igin
gecerli olmadigi gorulmektedir. Kamu harcamalarinin nedensel etkisi sadece
insaat, maden ve tas ocakligl, elektrik gaz ve buhar, kamu ydnetimi ve savunma,
gayrimenkul, toplam ve parkende ticaret sektorleri icin tespit edilmis iken, bu alti
sektoérin 2017 yili igin toplam istihdam igindeki paylarinin toplami %28,74’tir. Bu
sektorler icinde kamu harcamalarinin dogrudan etkileyebilecegi bir sektor olarak
degerlendirebilecegimiz kamu ydnetimi ve savunma sektoriiniin payr %5,34’tur.
Dolayisiyla bu sektor disarida birakildiginda, kamu harcamalarinin istihdam
Uzerinde nedensel etkisinin bulundugu sektorlerin paylarinin toplami %23,4’te
kalmaktadir. istihdamin kamu harcamalari (izerinde nedensel etkisinin oldugu
sektorler olan imalat sanayi, egitim ve finans ve sigorta sektorlerinin toplam
istihdam icindeki paylarinin toplami ise 25,72’dir. Dolayisiyla genel anlamda
degerlendirildiginde, istihdami kamu harcamalarindan etkilenen sektorlerin
istihdam paylarinin goérece diisiik olmasi sebebiyle, kamu harcamalarinin istihdam
Uzerindeki etkisinin kisith olugu diisiinilmektedir.

Ayrica kamu harcamalarinin, insaat ve gayrimenkul sektorleri istihdami Gzerinde
benzer yonde nedensellik tespit edilmistir. Dolayisiyla kamu harcamalarinin
istihdami arttirma amaciyla kullanimi, bu sektorler tizerinde hissedilecektir. Ancak
bu politik amacla kamu harcamalarinin bir arac olarak tercih edilmesi, bu sektériin
ekonomik biylme sirecindeki roliine dair tercihle iniltilidir. Bu sektériin oncil
roll ise tartisilagelen bir konudur. Gerek kamu harcamalarinin istihdam Gzerindeki
nedensel etkisinin gorece kisith kalmasi, gerekse de bu etkinin ekonomik bliyime
slirecinde 6nemli rolli olan imalat sanayi Gizerinde tespit edilememesi ve istihdam
dizeyi etkilenen insaat sektoriiniin ekonomik biylime slirecindeki roliine iliskin
tartisma; istihdami arttirma amaciyla kamu harcamalarinin kullanim etkilerinin
kisitli olabilecegini diislindirmektedir.
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The Impact of Renewable Energy Consumption and Energy Intensity on CO: emissions from
Fuel Combustions for the Case of Turkey: A Cointegration Analyses

Abstract

This study aims to investigate the impact of renewable energy consumption and energy
intensity on CO. emissions from fuel combustions (Mt CO2), over the period 1971-2015 for the
case of Turkey within the framework of Environmental Kuznet Curve (EKC) hypothesis. The
results support the presence and validation of EKC hypothesis with the positive impact of
renewable energy consumption on COz emission in both short run and long run. Moreover, it
also shows that higher level of energy intensity raises CO. emission, which indicates that 1%
increase in energy intensity increase CO. emission by 0.96% in long run, while renewable
energy consumption cause to fall in CO; emissions by 0.19%. Therefore, policy makers in Turkey
should encourage using of renewable energy in both of production and consumption and
consider the negative impacts of energy intensity while determining related policies.
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1. Introduction

Climate change and pollution due to increase in greenhouse gases (GHG) has a
matter of vital importance for the countries due to its effect on industrial
strategies and public policies. CO; is most well-known and widely used indicator in
the literature as a sector-based pollutant. According to the World Bank (2014),
CO:ais responsible for more than 80 % of total greenhouse gases globally and share
of energy sector on global emissions of CO; is about 40%. CO; is released into
atmosphere through the combustion of oil, coal, natural gases mainly used in
industrial production. According to the International Energy Agency (IEA) (2018),
as globally, energy demand increased by 2.1 % in 2017, while CO; emissions raised
for the first time since 2015 simultaneously. The report also mentions the
importance of the renewable energy, defined as a vital component of a future
sustainable energy, on meeting world’s growing energy needs and clean air
objectives.

Over the recent years, Turkey as a developing country, with almost 78 million
populations and its growth rate basic in construction and industry, is highly
dependent on energy. According to the Republic of Turkey Ministry of Energy and
Natural Resources report written in 2018, primary energy consumption of Turkey
has increased by 71.5% in 2016 compared to 2000 while the share of imported
energy resources in the primary energy supply reaches to 75%. This recent energy
trend and high rate of energy dependence confirms the importance of the energy
for the sustainable development of Turkey. When Turkey’s final energy
consumptions in total analyses in terms of sources, it is highly dependent on oil,
natural gas, coal and electricity. The share of these energy sources in total final
energy consumption was counted as 85% in 2000, while it reached to 94% in
2016. Therefore, highest share of CO; emissions in Turkey comes from energy
sector with 72.8%, while total GHG emissions as CO; equivalent rises by 135.4%
from 1990 to 2016 (Turkish Statistical Institute, 2018). In addition to these,
according to the World bank database, the share of renewable energy
consumption in Turkey decreased by 45.4% between the years 1990-2015. Within
the light of these data, Turkey needs to have significant sustainable development
policies within the framework of environment and energy issues. Given the above
background, estimating effects of energy intensity and usage of renewable energy
on CO; emission of Turkey is necessary while taking right actions against the
energy related pollution. In this regard, the study is looking for the answers of the
following questions; i) Does EKC hypothesis consistent for the case of Turkey?, ii)
Does renewable energy consumption has any impact on CO; emission of Turkey?,
iii) Does energy intensity of Turkey has any impact on CO, emission level?

Most of existing studies mainly focus on the growth and pollution nexus with its
linked to energy consumption, rather than focusing on the source of energy. This
study makes several contributions to the existing literature. The main contribution
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of this study is to investigate the impact of renewable energy consumption in air
pollution by using EKC hypothesis for Turkey, as an energy dependent developing
country, for the period of 1971-2015. Most of the studies in the literature focus
on more than one country and uses panel regressions while testing the effect of
renewable energy consumption, which ignore cross sectional dependence across
countries. For example, Bilgili et al. (2016) analyzed 17 OECD countries for the
period of 1977-2010 by using panel Fully Modified Ordinary Least Squares
(FMOLS) and dynamic ordinary least square (DOLS). Their findings support the
presence of EKC and negative impact of the renewable on CO, emissions.
However, a study (Lantz and Feng, 2006) using GLS method for the 5 regions of
Canada between 1970-2000 does not hold EKC hypothesis and supports positive
impact of renewable energy consumption on pollution. In addition to these, Sebri
and Ben-Salha (2014) by using ARDL method covering 1971-2010 years for BRICS
countries, Dogan and Seker (2016) by using panel granger causality covering 1980-
2012 years for 15 European countries, Irandoust (2016) by using VAR model
covering 1975-2012 years for four Nordic countries, Jebli et al. (2016) by using
VAR model covering 1980-2010 for 25 OECD countries, Moutinho and Robaina
(2016) by using panel granger causality covering 1991-2010 years for 20 OECD
countries, Ito (2017) by using GMM covering 2002-2011 years for 42 countries,
Paramatia et al (2017) by using panel granger causality covering 1991-2012 years
for G20 countries analyzed CO, emission, growth and renewable energy nexus and
reached different conclusions about the impact of renewable energy on pollution.
However, the results are not consistent with each other due to differences in
sample period, country or region involved, or econometric model and
methodology used. Sebri and Ben-Salha (2014), Irandoust (2016), Ito (2017), and
Paramatia et al (2017) did not investigate the EKC hypothesis on their models,
while the findings of Dogan and Seker (2016), Jebli et al. (2016), and Moutinho
and Robaina (2016) supports the presence of EKC hypothesis. Secondly, this paper
is using autoregressive distributed lag (ARDL) cointegration method with (Fully
Modified Ordinary Least Squares) FMOLS, (Dynamic Ordinary Least Square) DOLS,
and (Canonical Cointegrating Regression) CCR cointegration methods to check the
robustness of the results and its reliability while answering the questions. And
final contribution of this study is to investigate EKC by testing impact of energy
intensity of Turkey in its CO; level, while most of the studies in the literature are
investing EKC hypothesis by incorporating the fuel energy consumption of the
countries rather than using energy intensity.

The rest of the paper is organized as follows; literature is given in the next section.
Then, data and methodology are discussed with the models used in the study in
Section 3. Section 4 provides empirical results. And finally, some suggestions and
conclusions are presented in Section 5.
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2. Literature Review

The studies that linked to growth and pollution build on the Environmental Kuznet
Curve (EKC) hypothesis developed by Grossman and Krueger (1991) for 42
countries in North American Free Trade Agreement (NAFTA). Grossman and
Krueger used sulfur dioxide and smoke as pollution indicator and found that the
level of pollutants rises with real income at low levels, but decreases with growth
at higher levels of income. More generally, the hypothesis claims that when real
income starts increasing at early level of development, the level of CO,, as an
indicator of air pollution, rises until a certain level. This stage is known as scale
effect that requires more resources, including energy, to produce more goods. At
this stage, more environmental pollution is expected in turn. However, economic
growth will also bring positive outcomes for environment with the structural
effect. At this stage, structure of economy starts changing from dirty industries to
fewer polluting industries gradually. Therefore, environmental pollution increases
at a decreasing rate at structural change stage. Technological change dominates
technology intensive sectors at the final stage of the structural change. High
income economies switch from pollutant industrial to service or information
sectors, using alternative energy resources, increasing environmental awareness
through education or by laws. As a result, pollution path initially moves along with
growth and later as a result of structural and technological effects start
decreasing. In the literature, the level of CO, emission is regressed on real income
and square of real income to represent the EKC hypothesis. Therefore, real
income and its square have been used in this study to be consistent with the
original EKC hypothesis. Estimation results of cointegration models used in the
study indicates presence of EKC hypothesis for the case of Turkey. Therefore, we
can conclude that pollution follows the scale effect and structural effect path
while growth rate of Turkey rises.

The empirical studies concerning pollution and growth nexus or pollution, growth
and energy nexus in the case of Turkey provide mixed results. Akbostanci et al.
(2009) analyzed the growth and air quality relationship, for Turkey by using
cointegration techniques, and for its provinces by using panel data. They found a
positive relationship between growth and CO; level in Turkey, while finding N-
shaped relationship when they used PM10 and CO, emissions in her provinces.
Their results did not confirm the inverted U shaped EKC hypothesis suggested by
Grossman and Krueger (1991). However, Turkey has taken into consideration as a
whole in this study without branching it into provinces. Therefore, instead of
using panel data analysis, time series cointegration methods are conducted in this
study and the results does not reflects regional differences in terms of energy
consumption or pollution across provinces. Another study for Turkey is conducted
by Ozturk and Acaravci (2010). They used Autoregressive distributed lag model for
Turkey over the period 1968-2005 with the variables of CO, emissions, energy
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consumption and economic growth and their finding from linear logarithmic
model did not support the EKC hypothesis for Turkey. As mentioned before, even
the studies cover Turkey as a case, using different control variables or different
time periods may be the reason of having different conclusion. This study also
uses renewable energy consumption and energy intensity while testing the EKC by
using cointegration methods including ARDL. However, EKC hypothesis is
supported in this study for the case of Turkey. Hacioglu (2009) employed bound
test for the period of 1960-2005 to examine the nexus between carbon emissions,
income, energy consumption and foreign trade, and she concluded that the
variables are significant in explaining carbon emissions in Turkey and results are
consistent with EKC hypothesis in long run. Trade openness, energy, growth and
CO, emission nexus were examined by Atici (2009) for Bulgaria, Hungary, Romania
and Turkey by using panel data over the period 1980-2002. The results found
energy use per capita as a significant driver of air pollution and supported
presence of EKC for the region. In addition to these, the results of this study also
supports the inverted U-shaped hypothesis for Turkey, in line with the findings of
Hacioglu (2009) and Atici (2009), while contradicts the findings of Akbostanci et
al. (2009) and the findings of Ozturk and Acaravci (2010). These different
outcomes can be explained by different dimension of time, different variables
chosen as an indicator of pollution or different methodologies and models
estimated.

Renewable energy consumption and energy intensity are other factors, with
economic growth, determining the CO; emission. According to the report written
by The World Bank in 2015, utilizing renewable energy sources are playing crucial
role for Turkey to decrease its dependence on imported energy sources, and
secure her energy supply. In addition to these it may also provide preventing CO;
emissions from rises in Turkey. However, the report also emphasize that
electricity generated from renewables have to be double in nine years to meet
the annual demand rises and to achieve the target of 30% share of renewable
energy sources by 2023. Renewable energy resources of Turkey are considered as
one of most effective solutions for sustainable and clean energy in the country
(Kok and Benli, 2017; Ozturk and Yuksel, 2016). In this regard, Turkey, due to its
location and climate conditions, has some advantages in terms of having
renewable energy sources, such as wind, solar, hydropower and geothermal
energy. Estimates of IEA (2016) shows investments in renewable energy
resources and energy efficiency are responsible from 70% of emission reductions
globally. The report also emphasizes that energy intensity in Turkey has increased
by 7.1%, due to the boom in the energy use in the building, transportation and
industry sectors, while energy intensity in IEA countries has decreased by 16.3%,
during 2005 to 2015. Turkish government targets of reducing energy intensity by
20% till 2023 as a part of the 2012 energy efficiency strategy, and to achieve this
target, it is suggested that Turkey should change its energy consumption

Volume: 1 Issue: 2 Year :2019

173



174

Dogan, N. & Karay, M. (2019). The Impact of Renewable Energy Consumption and Energy Intensity on CO:
Emissions from Fuel Combustions for the Case of Turkey: A Cointegration Analyses, 1 (2), 169-187.

structure. In this regard, role of renewable energy cannot be ignored for the
Turkish economy. However, the finding of Pata (2018) contradicts with these
opinions. He investigated an ARDL model analyzing link between renewable
energy consumption, financial development and urbanization for Turkey during
1974-2014 within the framework of EKC and found that alternative and renewable
energy consumption has no effect on CO, emission of Turkey. The findings of this
study suggest using renewable energy to decrease the CO, emission of Turkey,
while decreasing the energy intensity. These results are also in line with the
findings of Kok and Benli (2017) and Ozturk and Yuksel (2016) for the case of
Turkey.

Additionally, energy intensity refers to amount of energy used per unit value
added in production process and it is calculated as dividing total primary energy
supply by real GDP and can be used as a measure of energy efficiency (Aydin and
Esen, 2018; Mahmood and Ahmad, 2018). Mahmood and Ahmad (2018) stated
that countries with higher energy intensity bear additional cost in terms of
polluting the environment. According to the Kavak (2005), low level of energy
intensity indicates effective and efficient use of energy resources in generating
one unit of income. In this sense, transition from inefficient energy resources
causing costly production and environmental damage to efficient energy
resources will support the sustainable development and growth for the countries,
including Turkey. Metcalf (2006) explains decrease in energy intensity by using
two argument; either i) energy saving technologies (energy efficient technologies)
resulting less energy usage to produce same amount of income should be
adopted, or ii) structural changes shifting from energy intensive industries to less
energy intensive productions, such as service or information sectors, should
occur. Energy intensity can also be affected by behavioral factors such as
population, climate, lifestyles, dependence on energy for cooling and heating
purposes etc.

According to our knowledge, in environmental economics literature analyzing the
nexus between CO, emission and growth, there is no study using energy intensity
as a proxy for energy use for the case of Turkey. However, Shahbaz et al. (2015)
investigated the link between energy intensity and CO, emission for some African
countries by using vector error correction model over the period of 1980-2012.
They validated the existence of EKC in most of the countries, but the results were
varied for different countries in the case of energy intensity. They found
statistically significant positive linked between CO, emission and energy intensity
in Congo Republic, Gabon, Ghana, South Africa, Botswana, Togo and Zambia,
while finding insignificant positive link in Benin, Cameroon, Nigeria and Senegal.
Sadorsky (2014) analyzed 16 emerging economies for the year 1971-2009 by using
panel data and found significant effect of energy intensity on carbon emission.
Another paper, written by Fan et al. (2006) covering over the period of 1975-
2000, discussed the impact of technology and population on CO, emission by
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considering energy intensity as a measure of technology, and conclude that the
impact of energy intensity differs in different stage of development of countries.
According to their results, impact of energy intensity on total CO; emission is
higher in high income developed countries compared with those of other income
levels.

3.Data and Methodology

Under the base of EKC hypothesis, CO, emission level is defined as the function of
real income (RGDP), square of real income (RGDP2), renewable energy
consumption (RNW) and energy intensity (El), that are given as follow:

€02 = f(RGDP,RGDP2, RNW, EI) (1)

Annual data on real income (constant 2010 US dollar) is collected from World
Bank Development Indicator Database. Total CO; emission from fuel combustion
(Mt of CO; ) and total renewable energy consumption (RNW) is obtained from
Global Energy Data released by International Energy Agency. Energy intensity is
measured as the ratio of total primary energy supply per unit of real GDP. In
calculation of energy intensity, total primary energy supply data is gathered from
International Energy Agency (2017 edition). In order to test the relationship
between growth, renewable energy consumption and energy intensity, the linear
model is estimated as given below;

LCO2, = u + a;LRGDP, + a,LRGDP2, + asLRNW, + a,LEI, + ¢, (2)

All the variables are used in log forms to check the elasticities of CO, emission
level from fuel combustion with respect to variables. Therefore, L indicates
logarithmic forms of the variables, while a4,a;,a3and a, represent the
respective elasticities. Square of RGDP (RGDP2) in log form is calculated as
(L(GDPPC))?. Energy intensity in log (LTRDB) is calculated as
log(total primary energy supply/real income). Total final consumption of
renewable energy (ktoe) includes sum of energy consumptions from hydro, solar,
geotherm, wind, and biofuels as well. According to eq (2) EKC hypothesis can have
4 different shapes as i) Positive linear relationship between growth and CO;
emission, if a; > 0 and a, = 0, ii) Negative linear relationship between growth
and CO2 emission, if a@; < 0and a, = 0, iii) U-shaped relationship between
growth and CO2 emission, if a; < 0and a, > 0, and iv) Inverted U-shaped
relationship between growth and CO2 emission, if a; > 0 and a, < 0. In line
with the original EKC hypothesis suggested by Grossman and Krueger (1991), we
expect positive sign for a; and negative sign for a,. Turning point of income per
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capita level, where the level of CO, emission reaches its maximum, is calculated by
the given formula;

n = exp(—a;/(2a3)) (3)
3.1 Unit Root Tests

In advance to check cointegration, stationarity properties of the variables are
checked to find out whether the variables are integrated of order zero (I (0)) or
one (I(1)) in their levels and first differences. Augmented Dickey Fuller (ADF) and
Phillips-Perron (PP) tests, which are widely used and known, were used to test the
null of unit root against the stationarity of the data. Null hypothesis of
nonstationary in ADF and PP in their level and first differences are tested and
reported in Table 1. As demonstrated in Table 1, the variables are stationary in
their first differences. However, this study uses ARDL method and checking the
stationarity conditions are not required due to the features of ARDL. ARDL can be
employed even if the variables are integrated of order 0, I(0), integrated of order
1, (1), or mixture, unless they are integrated of order 2, I(2). ARDL cannot
estimated if there is any variable that is integrated of order 2. Another advantage
of the ARDL is to removing collinearity by allowing the lag of dependent and
independent variables. Therefore, it provides both short run and long run
estimations simultaneously by employing consistent results removing
autocorrelation or omitted variable problems. In addition to all these advantages,
while Johansen requires larger samples of data, ARDL preferred in the case of
having small sample data, such as a present study, and if there is only single
reduced form equation relationship between variables (Pesaran, Smith, and Shin,
2001; Nkora and Uko, 2016).

Table 1:Unit Roots Test Results

Level First differences

ADF Variables Intercept Intercept & trend Intercept Intercept & trend
LCo2 -1.836543 (0) -3.582625%* (0) -7.515427*** (0) -5.683983*** (1)
LRGDP 0.187695 (0) -2.517604 (0) -6.352476%** (0) -6.323827*** (0)
LRGDP2 0.351080 (0) -2.309247 (0) -6.324787*** (0) -6.325259*** (0)
LRNW -0.622578 (0) -3.090533 (0) -5.951610*** (0) -6.254363*** (1)
LEI -1.510296 (0) -2.449592 (0) -7.069640*** (0) -7.533014*** (0)

PP LCO2 -2.481629 -3.593970** -8.358409*** -10.40289***
LRGDP 0.185518 -2.694154 -6.349998*** -6.321014%***
LRGDP2 0.370070 -2.484919 -6.325112%** -6.322404%**
LRNW -1.004047 -3.773546** -5.971464%** -7.462445%**
LEI -1.712570 -2.423751 -7.069640*** -8.065976***

* *¥*% and *** denote rejection of the null hypothesis at the 1%, 5% and 10% levels, respectively. Lag
lengths based on SIC is given within the parenthesis.
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3.2 Bound Test for Cointegration

Testing for cointegration is the next necessary step to prove the existence of long
run equilibrium among variables. When the variables are cointegrated, it means
they convergence to equilibrium over time. According to Pesaran et al. (2001), if
there is a single long run relationship, this shows existence of single reduced form
relationship between dependent and independent variables, and it supports using
ARDL method. In the case of having multiple long run relationship, ARDL method
cannot be used. Pesaran and Shin (1999) suggested bound test and related F
statistics based on the number of the independent variables (k), which are 4 in the
study. In the bound test approach, unrestricted conditional error correction
model (UECM) is constructed by taking each variable as a dependent variable as
given below;

AY, = Bo + Bt + 6,Y 4 + Z?=1 AiVieq + Z?zl P AY,_; + Z?:1 Z?:o QjilVie_i + €. (4)

V is the vector of independent variables, p is the lag length, and A is the first
difference operator. Here, lag length is selected as 1 by both of Akaike
information criteria (AIC) and Schwarz Criterion (SBC). The null of no
cointegration, in other words no long run relationship, is tested as Hy: §; = 14 =
Ay =23 =1, =0 , against the alternative Hy:8; # A4, # A, #13 # 4, # 0.
Critical values of F statistics are provided by Pesaran et al. (2001) under three
different scenarios as provided in the Table 2. There are three conclusions that
can be reached through calculated F statistics; i) when calculated F statistics > the
upper bound (which refers critical values for (1) series) , reject null hypothesis of
no cointegration, ii) when calculated F statistics < the lower bound (which refers
critical values for 1(0) series), do not reject the null hypothesis, ii) when lower
bound < calculated F statistics < upper bound, the test is inconclusive. According
to the results reported in Table 2, calculated F statistics for three different cases
are above the upper bounds at 5% significance, which indicate the existence of
long run relationship (cointegration) among variables. Then, in the light of the
results, long run elasticities without structural break dummies are estimated using
the following ARDL model;

Ye=Bo + Z?:l BiYe—i + Z?=1 Z?:o VjiVjt—i + € (5)

Here, all the variables are same as defined above. Given that a long run
relationship exists, the next step to estimate short run model (Error Correction
Model) is undertaken as given below;

AY, = By + 2?21 pidY:_; + Z?:l Z?:o YjilVje_; + SECM;_1 + €, (6)
In this equation, ECM;_ is the one lagged error correction term. § is the speed of

adjustment toward the equilibrium that are obtained from running long term
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cointegration model, and its value should be between 0 and -1 to support the
existence of convergence. ECT is obtained by ordinary least square method from
the equation as given below;

ECMt = LCOZt - &0 - &1LRGDPt - &ZLRGDPZt - &3LRNW£— - &4LE1L- (7)

The following section explains the long run and short run estimation results
obtained from ARDL model. Stability tests and diagnostics tests conducted to
ensure the goodness of fit of models are also be discussed in coming section.

Table 2: Bound Test Results at %5 level

Lower Bound Upper Bound

k=4 1(0) (1)
Fii (Unrestricted intercept and no trend) 6.238609 2.86 4.01
Fiv (Unrestricted intercept and restricted trend) 5.948811 3.05 3.97
Fv (Unrestricted intercept and unrestricted trend) 7.133189 3.47 4.57

4.Empirical Results

It has been applied ARDL model specifications to have long run and short run
estimation results after proving the existence of cointegration among variables.
The representation of long run model reported in Table 3 can be written as;

LCO2 = —113.65 + 9.0551LRGDP — 0.1489LRGDP2 — 0.1922LRNW + 0.9675LE]I (8)

The coefficients of all variables are statistically significant and all shows
elasticities, due to using log-log model specification. The coefficient of LRGDP
indicates the income elasticity of CO, emissions in Turkey and 1% increase in real
GDP (RGDP) will raise CO, emission by 9.05%. The sign of coefficient of LRGDP2 is
negative, and its value is 0.14. This value implies that 1% increase in RGDP after its
turning point will lead 0.15% decrease in CO; emission level. Once again,
estimated positive sign of RGDP and estimated negative sign of RGDP2 proves the
existence of inverted U-shaped EKC hypothesis for Turkey, which corroborates
with the findings of Atici (2009), Halicioglu (2009), Dogan (2016), Pata (2018) for
Turkey. However, it contradicts with results obtained by Oztiirk and Acaravci
(2010) and Akbostanci et al. (2009). Using different sample periods, empirical
specifications, and using different dependent and independent variables can be
the reasons of having different conclusions in the studies.

The main interest of the paper is the impact of the renewable energy
consumption in CO; emission. And estimated coefficient of renewable energy
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consumption, which can be called as renewable energy elasticity of CO, emission,
is found as negative. Its value can be interpreted as; 1% increase in renewable
energy consumption cause to fall in CO; emissions by 0.19%. Therefore, it is
suggested to use renewable energy resources, instead of using fossil fuel energy
sources such as oil, coal, gas etc.,, to make positive contribution to the
environment in terms of pollution. These results contradict to study conducted by
Pata (2018), but consistent with the findings of Bilgili et al. (2016) for 17 OECD
countries, Zambrano et al. (2018) for Peru. The findings of Zambrano et al. (2018)
do not support the inverted U shaped EKC for Peru, while it supports positive
impacts of renewable energy consumption on environmental quality.

Table 3: Long run Estimation Result with Constant (Dependent Variable: LCO2)

Variable Coefficient Std. Error t-Statistic Prob.
LRGDP 9.055131 1.808768 5.006243 0.0000
LRGDP2 -0.148973 0.034075 -4.371962 0.0001
LRNW -0.192225 0.071947 -2.671754 0.0109
LEI 0.967536 0.142183 6.804867 0.0000
C -113.6549 25.18557 -4.512699 0.0001

The coefficient of energy intensity is 0.96 and highly significant which implies that
1% increase in energy intensity will lead to 0.96% increase in the CO, emissions in
the long run.

From the coefficients of RGDP and RGDP2, it is possible to calculate turning points
in real income, where the level of CO, emission reaches its maximum, by using the
given formula;

n = exp(—9.0551/(2(—0.1489)) (9)

After discussing the long run coefficients, the next step is to interpret the short
run coefficients obtained from ARDL. Table 4 reports the error correction model.
The estimated significant positive coefficient of ALRGDP and estimated negative
coefficient of ALRGDP?2 confirms the existence of EKC hypothesis in short run as
well in Turkey. Again, the coefficient of ALRNW is negative and significant at 5%
significance level, while ALET has negative coefficient at 1% significance. All the
coefficient signs of respective variables are same as obtained from long run
equation and significant. The coefficient of ECM;_; , which is used as ECMC(-1) in
the model, has a negative sign, as expected for convergence, and statistically
significant 1% level. However, it is quite a few large with the value of 0.9286. This
implies that 92% of the deviations from equilibrium in CO2 emission due to the
shock in last year adjust back to the long run equilibrium in the current year.
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Table 4: Error Correction Model (Dependent Variable: DLCO2)

Variable Coefficient Std. Error t-Statistic Prob.
DLRGDP 17.38195 3.305948 5.257782 0.0000
DLRGDP2 -0.305375 0.061806 -4.940845 0.0000
DLRNW -0.204164 0.098099 -2.081193 0.0442
DLEI 1.140327 0.097082 11.74602 0.0000
C 0.000114 0.004196 0.027215 0.9784
ECMC(-1) -0.928654 0.157337 -5.902339 0.0000
R-squared 0.901175 Mean dependent var 0.046099
Adjusted R-squared 0.888172 S.D. dependent var 0.054848
S.E. of regression 0.018341 Akaike info criterion -5.033180
Sum squared resid 0.012784 Schwarz criterion -4,789881
Log likelihood 116.7300 Hannan-Quinn criter. -4.942953
F-statistic 69.30366 Durbin-Watson stat 1.810453

Prob(F-statistic) 0.000000

As a last stage of estimations, stability of the estimated parameters and goodness
of fit also tested. Cumulative Sum of recursive residuals (CUSUM) and Cumulative
Sum of Recursive Residuals of Square (CUSUMQ) statistics, as can be seen from
the table, fall inside the critical bounds at 5% significance, which implies that all
coefficients are stable. Goodness of the ECM model is tested against
autocorrelation and heteroscedasticity. White test and Breusch-Pagan-Godfrey
tests is used to detect heteroscedasticity problem if any. F statistics for the null of
homoscedasticity become 0.6177 (p value is 0.6870) and 0.5112 (p value is
0.9390) in Breusch-Pagan-Godfrey tests and White test, respectively. Therefore,
we do not reject the null hypothesis and can conclude that there is no evidence of
heteroscedasticity. In addition to these, Breusch-Godfrey Serial Correlation LM
test is conducted to check null of no autocorrelation and we do not reject null
hypothesis with the value of F statistics 0.5360 (p value is 0.5897). Regression
Specification Error Test (RESET), as a general functional form misspecification test,
is also applied and F becomes 0.0298 with 1 and 37 degrees of freedom. The p
value is 0.8637 which implies that we do not reject null, and overall, there is no
evidence for nonlinearity and functional form misspecification.
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Table 5: FMOLS, DOLS, and CCR Estimation Results with Constant (Dependent

Variable: LCO2)

Method: Fully Modified Least Squares (FMOLS)

Variable Coefficient Std. Error t-Statistic Prob.
R?=0.9988, Adj.R?=0.9987

LRGDP 8.423972 1819084 4.630887  0.0000>E- of Reg=0.0201,
DW=1.5654

LRGDP2 -0.137478 0.034228 -4.016579 0.0003Mean Dep.Var=4.9179
S.D. Dep. Var=0.5595

LRN -0.212 . 11 -2. 1 .

RNW 0 348 0.0769 76097 0 0087SUIm Squared Resid=0.0158
LEI 1.080755 0.132559 8.153033 0.0000Long-run variance=0.0004
C -103.0350 25.08352 -4.107676 0.0002

Method: Dynamic Least Squares (DOLS)

LRGDP 9.206063
LRGDP2 -0.151720
LRNW -0.163426
LEI 0.762979
C -119.2042

2.783293
0.052350
0.112738
0.287419
39.18825

3.307616
-2.898197
-1.449612

2.654589
-3.041836

R2=0.9993, Adj. R?=0.9988
0.0029$.E. of Reg=0.0179,
DW=1.5585,
0.0077Mean Dep.Var = 4.9222
S.D. Dep. Var=0.5342
Sum Squared Resid=0.0080
0.0136Long-run variance=0.0004

0.1596

0.0055

Method: Canonical Cointegrating Regression (CCR)

LRGDP 8.135508
LRGDP2 -0.132019
LRNW -0.197351
LEI 1.071870
C -99.49975

1.956708

0.036798

0.075880

0.148552

27.02089

4.157752

-3.587664

-2.600819

7.215444

-3.682326

R2=0.9987, Adj. R?=0.9986
S.E. of Reg=0.0203, DW=1.5458
Mean Dep.Var=4.9179
0.0009S.D. Dep. Var=0.5595

Sum Squared Resid=0.0161
0.0131Long-run variance=0.0004

0.0002

0.0000

0.0007

Finally, FMOLS, DOLS and CCR cointegration methods have been employed to
check robustness of ARDL estimation results (Table 5). All cointegration methods
support the presence of inverted U-shaped EKC for Turkey, with positive and
significant coefficient of LRGDP and negative and significant coefficient of LGDP2.
The income elasticities of CO, emission is almost same as obtained from ARDL
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estimation, which are 9.05 and 0.15 for LGDP and LGDP2 respectively, with the
values of 8.42 and 0.14 in FMOLS, 9.20 and 0.15 in DOLS and 8.14 and 0.13 in CCR.
The coefficient of total renewable energy consumption is negative and significant
in both FMOLS and CCR estimations, but insignificant in DOLS method, although it
has negative sign, as same in ARDL. The value of renewable energy elasticity of
CO, emission is 0.21, 0.16, and 0.19 in FMOLS, DOLS and CCR methods
respectively. These results support the conclusions we derived from the ARDL
model with the value of 0.19, which means that 1% increase in renewable energy
consumption will decrease CO, emission in Turkey by 0.19%. Furthermore, the
elasticity of CO, emission with respect to energy intensity is inelastic in both ARDL
and DOLS cointegration models, with the highly significant positive values of 0.96
and 0.76, which both are less than 1. However, due to having values greater than
1, in both FMOLS and CCR models with the values of 1.08 and 1.07 respectively,
energy intensity elasticity of CO, emission become elastic. Again, the results
obtained regarding energy intensity in the models supports the findings from
ARDL method.

5.Conclusion

This paper examines the long run relationship between CO; emission, real income,
renewable energy consumption and energy intensity in Turkey by using the data
covering the period of 1971-2015. ARDL method is used to capture both short run
and long run estimation results simultaneously. Empirical results support the
inverted U shaped EKC hypothesis for the case of Turkey. Estimated long run
income elasticity of CO, emission is 9.0551. Estimated renewable energy
consumption elasticity of CO, emission is -0.1922 and energy intensity elasticity of
CO, emission is 0.9675. Briefly, increase in renewable energy consumption
decreases the CO, emission, while energy intensity rises CO; emission level.

As a result, strong support of the governments is needed for investing and using
renewable energy resources in both industrial production and household usage in
order to meet increasing energy demand and keeping environment clean. Public
policies can be classified as short-term and long-term policies and be ranked
accordingly. Overall strategy should consider both energy diversification and
environmental quality within the sustainable development framework. Turkey
should find alternative energy resources providing energy saving policies and
strategies like wind, sun and geothermal energy projects.

Finally, public awareness is also crucial for Turkey for implementing effective
energy policies. Government or public authorities should train the managers in
different sectors and provide consultancy services for companies. Energy
consumption in the buildings should be promoted to achieve sustainable
development in Turkey. To decrease the fossil fuel consumption, government
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should increase the research and development activities through providing
financial supports to design products in the areas of renewable energy resources
or energy inefficiency.

However, energy intensity can be different at sector level depending on their
energy requirements. This study uses yearly based aggregate data and ignores the
regional differences within the country and does not focus on the industrial or
sectoral differences. Therefore, further studies should analyze these sectoral
differences with considering all greenhouse gases by collecting disaggregated data
at initial stage.
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