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Tiirkiye ekonomisinde siirdiiriilebilir bir biiyiime igin toplam faktér verimliligi (TFV) artislarinin
yiizde 1 civarinda olmasi gerekmektedir. Oysa analizimize gore 1980-2019 doneminde ortalama TFV
artis hiz1 yalnizca yiizde 0,30dur. Bu durum gorece yiiksek sermaye ve istihdam artiglarina ragmen
GSYH biiytimesinin istenilen seviyede olmamasina yol agmaktadir. 1980li yillarda TFV artiglar: ytizde
0,5 diizeyinde kalirken, kayip yillar olarak kabul edilen 1990l yillarda TFV artisi saglanamamuistir.
2003-2013 déneminde ortalama yiizde 0,9’luk bir TFV biiyiimesi yakalayan Tiirkiye ekonomisi, 2014
itibariyle ise negatif TFV buiylimesi sarmalina girmistir. Ayrica, ¢alismamiz en giincel Penn World
Table 10.0 ile karsilagtirmali bir perspektif sunmaktadir.
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JEL Siniflandirmasi: 040, 047, O53

Abstract

Total factor productivity (TFP) growth in Turkish economy for a sustainable economic growth
should be about 1 percent. However, according to our analysis, the average TFP increase rate was only
0.30 percent in the 1980-2019 period. As a result, despite relatively high growth rates in capital and
employment GDP growth rates are relatively low. While the increase in TFP remained at the level of
0.5 percent in the 1980s, the increase in TFP made no progress in the 1990s, also referred to as the lost
decade. The Turkish economy, which achieved an average TFP growth of 0,9 percent in the 2003-2013
period, has entered a period of negative TFP growth as of 2014. Also, we provide a comparison with the
recently published Penn World Table 10.0.
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I. Giris

Tiirkiye {izerine yapilan analizlerde sikilikla Tiirkiyenin potansiyel biiylime oraninin yiizde
5’in tstiinde oldugu iddia edilir. Ayn: iddiaya gore eger Tiirkiye potansiyel biiytimesini kalici
olarak yakalarsa orta gelir tuzagindan uzaklasacak ve gelismis {ilkeler arasina katilacaktir. Bu
iddianin arkasindaki hesap $6yle 6zetlenebilir: Tlirkiye'nin niifus artis hizi son yillarda bir miktar
diigmesine ragmen 2000 sonrast donem i¢in yaklasik olarak yiizde 1,5’tir. Eger GSYH biiytimesi
yizde 5’in tstiinde olursa kisi bagt milli gelir artis1 yiizde 4 civar: olacak ve Tiirkiye miithis bir
ivme ile zenginlesecektir. Gergeklesmelere baktigimizda 1980-2019 arasi ortalama GSYH biiyiime
orani yaklagik olarak yiizde 4,5’tir. Yiizde 5 hedefinden pek de uzak olmadig: séylenebilir. O
halde neden umut edilen hizli zenginlesme ve orta gelir tuzagindan ¢ikis gerceklesmemektedir?
Cevabin en azindan bir kismi bitytimenin kaliteli ve siirdiirtilebilir olmayigidir. Toplumsal refah
agisindan ortalama biiylime orani kadar varyansi da belirleyicidir. Ortalama biiyiime orani
ayni olan iki ekonomi diigiinelim. Ilki sik sik ekonomik krize maruz kalirken ikincisi istikrarlt
sekilde bityiiyor olsun. Ekonomik krizlere maruz kalan ilk ekonomide hem gelecege yonelik
belirsizlikler artacak hem de her krizden etkilenen toplumsal kesimlerin varligindan dolay: gelir
esitsizlikleri ve memnuniyetsizlik artacaktir. Tirkiye'nin ortalama biiytime orani pek de distik
olmamakla beraber yukaridaki ilk iilkeye benzetebiliriz. O halde asil énemli olan Tiirkiyenin
ekonomik performansindaki bu inisler ve ¢ikislarin 6l¢iimii ve sebeplerinin iyi anlagilmasidir.
Makroekonomik analizde bu amag¢ i¢in kullanilan yaygin yontemlerden biri Toplam Faktor
Verimliligi (kisaca TFV) yaklasgimidir. Burada amag ekonomik girdilerin ne derece etkin
kullanildiklarini1 6l¢mektir. GSYH biiytimesinden girdilerin katkis1 diisiilditkten sonra kalan
kisim TFV olarak adlandirilmaktadir. Bu yontemle ekonomik performansin gorece kétii oldugu
donemler diger donemlerle kiyaslanarak sorunun kaynag: tespit edilmektedir. Diisiik bilyiime
girdilerin (yatirim ve isgiicil) yetersizliginden mi kaynaklanmaktadir yoksa yeterince girdi

artigina ragmen girdiler verimsiz mi kullanilmaktadir?

Orta gelir tuzagindan kalici sekilde ¢ikmak i¢in yiiksek biiytime oranlarmin kalici sekilde
yakalanmas: gerektigini belirtmistik. Oysa Tiirkiye'nin biiyiime hikéyesini sadece bir olguyla
aciklayacak olsak ilk akla gelen biiytime oranindaki inisler ve ¢ikiglardir. Bu inigli-¢ikisli trendleri
daha iyi anlamanin bir yolu Tiirkiye'yi basarili diinya 6rnekleriyle kiyaslamaktir. Caligmamizin
verileri esas olarak TUIK’ten elde edilmis olmakla birlikte uluslararasi kiyaslamalar igin “Penn
World Table 10.0” (kisaca PWT) verileri kullanilacaktir. ! PWT verilerinden hazirladigimiz Sekil
l'e gore, 1980-2019 aras1 donemde Tiirkiyede kisi bast yillik milli gelir biiyiime orani tam 8 kez
(1989, 1991, 1994, 1999, 2001, 2008, 2009, 2019) eksiye diismiistiir. Oysa Cin ve Giiney Kore gibi
basarili iilkelerde negatif kisi basi milli gelir bitytimesi ¢ok daha seyrektir (Cinde 2, Hindistanda
ve Giiney Korede ise 1 kez). Keza, gelismis ekonomiler de zaman zaman daralmakta ancak bu

daralmalarin boyutlar: gelismekte olan {ilke ekonomilerininki kadar olmamaktadir.

1 Bknz: https://www.rug.nl/ggdc/productivity/pwt/. PWT 1950-2019 donemi igin 183 iilkeye ait GSYH, fiziki ve
beseri sermaye stoku, istihdam ve verimlilik bilgisi i¢eren bir veri setidir.
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Yine 1980-2019 aras1 donemde Tiirkiyede toplam faktor verimliligindeki artis hizi da sert inis
¢ikiglara sahne olmus, neticede ortalamada bir artis saglanamamis hatta TFV azalmistir. 2 (Sekil 2).
Oysa 1980’li yillarin basinda kisi bagt milli geliri Tiirkiyeden daha diisiik olan Asya tilkelerinden
Cin, Hindistan ve Giiney Kore, takip eden yillarda yiiksek verimlilik artislarinin katkistyla
yiksek biiyimeler yakalamistir. Cindeki ortalama TFV artis hizi yaklagik yiizde 1,6 olurken,
Giiney Korede yiizde 1,7, Hindistanda ise yiizde 1,3 olarak gerceklesmistir. Bunun sonucunda
bu tilkelerde 1980 sonrast kisi bas1 milli gelirler yillik ytizde 4’tin tizerinde biiyiiyebilmistir. Tablo

1'de bazi secili iilkelerde bu istatistikler verilmistir.

Tablo I: Secili Ulkelerde Milli Gelir ve TFV Artis Hizi

Kisi Bagt Milli Gelir,  Kisi Bag1 Milli Gelir

Kisi Bagt Milli Gelir, ~ SAGP, $ (2014-19 Biiyime Hiz1 TEV Biiyiime Hizi
Ulke SAGP, $ (1980-83 ort.) ort.) (1981-2019 ort) (1981-2019 ort)
Brezilya 5.866 14.827 0,67% -1,03%
Cin 1.745 13.357 5,32% 1,64%
Hindistan 1.252 6.067 4,17% 1,27%
Irlanda 14.037 82.769 3,89% 1,52%
G. Kore 5.940 39.692 5,28% 1,71%
Romanya 6.974 24.081 2,21% 0,08%
Tayvan 12.528 45.059 4,65% 1,94%
Tiirkiye 8.908 26.097 2,85% -0,23%

Kaynak: PWT 10.0, Yazarlarin hesaplamalart.

Not: Milli gelirler satin alma giicii paritesine (SAGP) gore diizeltilmis dolar kuru kullanilarak dolar tiiriinden ifade

edilmistir.

Diinyada belli donemlerde yiizde 5 ve civar1 biiylime oranini yakalayan tilkeler olmakla birlikte
hicbir iilke negatif bityiime oranlarini tecriibe etmekten kurtulamamigtir. 1980’li yillarin basindan
Asya krizine kadarki dénemde Giiney Kore ¢ok yiiksek biiyiime oranlari yakalayarak bu alanda
bir istisna olusturmaktadir. Benzer sekilde Cin ekonomisi de 1990’larin sonundan itibaren ¢ok
yiiksek bitytime oranlar1 yakalamistir. Sekil 1 ve Sekil 2 Tiirkiyedeki kisi basi milli gelir ve TFV'deki
artiglarin seyrini Cin, Giiney Kore ve Hindistandakiler ile kargilagtirmaktadir. Tiirkiye'nin hem
biiylime hem de TFV grafikleri biiyiik dalgalanmalar gosterirken diger iilkeler i¢in bu durum s6z
konusu degildir. Biytime rakamlarindaki bu istikrar sadece ortalama bityiimeyi yukar: ¢cekmekle
kalmamakta ayni zamanda ileriye yonelik beklentileri de olumlu sekilde etkileyerek mevcut

yatirim seviyesine etki etmektedir.

2 Girig bélimiinde uluslararas: kargilagtirmalar i¢in PWT tarafindan hesaplanmig TFV degerlerini kullantyoruz.
Takip eden boliimlerde ise kendi serilerimizle hesapladigimiz TFV degerlerini sunuyoruz. Sonuglarimizin PWTden
neden farkli oldugunu ise son kisimda tartigryoruz.



Ozan BAKIS ¢ Ugurcan ACAR

Sekil I: Tiirkiye, Cin, Hindistan ve G. Korede Kisi Bas1 Milli Gelir Artisinin Seyri, 1980-2019
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Kaynak: PWT 10.0, Yazarlarin hesaplamalar1

Sekil 2: Tirkiye, Cin, Hindistan ve Giiney Korede TFV Artisinin Seyri, 1980-2019
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Kaynak: PWT 10.0, Yazarlarin hesaplamalar1
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Tirkiye'nin yiizde 5 ve tizeri bir bityimeyi yakalamasi ancak ve ancak toplam faktor verimliligi
(TFV) artis oranini kalic1 sekilde yiizde 1’in iizerine gikarmasi ile miimkiindiir. 3 Sadece sermaye
artigina, yatirimlara dayanan ve TFV artis1 saglayamayan biiylimenin ne kadar sagliksiz oldugunu
anlamak icin Tirkiyenin 2000 sonrasi insaat sektorii tecriibesi bile yeterlidir (Acar ve Bakis,
2020).

Uzun vadeli ve kalic1 ekonomik biiyiime i¢in verimlilik artislari en temel kistastir. Bunun sebebini
anlamak i¢in tretim fonksiyonu ¢ercevesinde diisinmek faydali olacaktir. Bir tilkenin toplam
tretimi (GSYH olarak diisiinebiliriz) ti¢ faktoriin fonksiyonudur: Rekabete konu olmayan TFV
(teknolojik ilerleme de denmektedir) ile rekabete konu olan fiziki sermaye ve begeri sermaye.
Rekabete konu olan iiretim faktorleri (isglicti ve sermaye) artarken verimlilikleri azalmaktadir
(azalan marjinal verimlilikler yasast). Tam da bu sebeple sadece sermaye ve isgiiciintin artirilmasi
yolu ile kalict bir ekonomik biiytimenin yakalanmasi; dolayasiyla gelismis tilkelerin kisi bas:
ortalama gelir seviyelerine yaklagilmasi miimkiin degildir. Bu son 6nermenin ¢arpici bir 6rnegi
1997 Dogu Asya Krizidir. Paul Krugman (1994) ve Alwyn Young (1992, 1994) geg sanayilesmis
Dogu Asya iilkelerinin (6zellikle Singapur ve Tayvan) yiiksek bilyiimesinin temelde sermaye
birikiminden kaynaklandigini, toplam faktor verimliliginin katkisinin ¢ok az oldugunu tespit
etti. Sermaye birikimi devam ettikge sermayenin verimliligi azalacagindan bu biiyiimenin
stirdiiriilebilir biiytime olamayacagini belirtti. Asya krizinde yasananlar Krugman ve Young
hakl ¢ikard.

Rekabete konu olan iriinlerin aksine teknoloji faktorii rekabete konu olmaz, tiikenebilir
degildir ve bir kere kesfedildikten sonra smirsiz sekilde bir¢ok kisi ve firma tarafindan ayni
anda kullanilabilmektedir. Teknik ifadeyle teknolojik ilerleme tiretim olanaklar: egrisini stirekli
genisletmektedir. Teknolojik ilerlemeyi ARGE faaliyetleri ve yeniliklerden gelen “bilgi birikimi”
olarak disiinmek daha dogru olacaktir. Kisa vadede iiretilen bilgi (teknoloji) patentler yolu
ile sadece belli firmalarin tekelinde olsa da uzun vadede tretilen bu fikirleri kullanan sonraki
nesiller yeni bilgileri (teknolojileri) daha kolay iiretirler. Bagka bir deyisle iiretilen her bilgi
(teknoloji) patentli olup olmadigina bakmaksizin sonraki nesillere birakilan degerli bir mirastir
aslinda. Burada iki hususun altin1 ¢izmek gerekir. {lki, miilkiyet haklar1 yani patent mekanizmast
¢ok onemlidir. Ciinkii patentlerin sagladigi koruma sayesinde firmalar ARGE yatirimlari yapar
ve risk alir. Bagarili oldugu takdirde ARGE’nin hem firmaya (ticari kir) hem de tiim topluma
(gelecek nesillerin bilgi birikimine katki) faydasi olmaktadir. Ikincisi ise bugiinkii bilgiyi yeni
buluslar i¢in kullanacak egitimli bilim insan1 ve miithendise olan ihtiyag goz ard: edilmemelidir.

Teknolojik ilerlemeyi ya da bilgi birikimini dogrudan verilerden 6l¢mek miimkiin degildir.
Pratikte teknolojik ilerlemenin 6lgiitii Solow artig1 olarak da bilinen TFV'dir. TFV hesaplanirken
GSYH biiyiimesinden sermaye ve isgiicii katkilar1 ¢ikarilir kalan kisim TFV olarak adlandirilir.

3 Bu noktayr matematiksel olarak basitge gosterebiliriz. GSYH igin basit bir Cobb-Douglas iiretim fonksiyonunun
gegerli oldugunu varsayalim: Y, = A KFH} % Burada Y, K ve L sirasi ile GSYH, sermaye ve istihdamu
gostermektedir. Ugiincii boliimde gorecegimiz iizere Tiirkiyede sermaye stoku yaklasik olarak her yil yiizde 6,
istihdam ise yiizde 2’ye yakin artmaktadir. Hasilanin sermaye esnekligi (&) yaklasik olarak 0,5 kabul edilirse bu da
TFV artislarinin en az yiizde 1 olmasi gerektigini ima etmektedir.
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Tiirkiye ekonomisi i¢in TFV hesaplamalar1 mevcuttur (Ornegin Altug vd., 2008; Atiyas ve Baks,
2014; Ismihan ve Ozcan, 2006; Saygili vd., 2005). Ne var ki bu ¢alismalar giincel olmadiklari
i¢in 2011 sonrasi donemi kapsamamaktadir. Bu ¢alismada giincel verileri kullanarak Tiirkiye
ekonomisi i¢in TFV analizini 1980-2019 aras1 dénem icin tekrarliyoruz. TFV analizi i¢in GSYH,
istthdam ve sermaye stoku serileri ile tiretim fonksiyonu parametrelerine ihtiya¢ vardir. Sermaye
stok verisi genellikle yatirim serileri kullanilarak dolayli yoldan elde edilmektedir. Bu sebeple

yeterince eski yillara giden bir yatirim serisi sermaye stoku tiiretmek i¢in yeterlidir.

2. Toplam Faktér Verimliligi Hesabi

Klasik iktisat teorisinde bir ekonominin biiyiimesi, ¢iktinin Cobb-Douglas iiretim fonksiyonunu
takip ettigi varsayimi altinda, bliylime muhasebesi yontemiyle ayristirilabilir. Biiyiime muhasebesi
ile bitytimenin ne kadarmin faktor girdilerinden, yani sermaye ve emekten, ne kadarinin artik

terimden yani toplam faktor verimliliginden (TFV) kaynaklandig: saptanabilir.

2.1. Yéntem ve Veriler 4

GSYH'nin fiziki sermaye ve beseri sermaye kullanilarak iiretildigini ve aralarindaki iliskinin
Cobb-Douglas iiretim fonksiyonu, Y: = A:K{'H, 7% geklinde yazilabilecegini varsayryoruz.
Burada Y,A, K, sirastyla ¢t anindaki GSYH, toplam faktor verimliligi, fiziki sermayeyi belirtirken,
@ sermaye paymni (ayn: zamanda hasilanin sermaye esnekligi), 1 — a ise emek paymi (ayn:
zamanda hasilanin istihdam esnekligi) belirtmektedir. H, ise beseri sermayeyle genisletilmis
emegi belirtmektedir. > H, kabaca emegin sayisinin yaninda niteligini (egitimini) de dikkate alan
bir 6lgiimdiir ve H, = e?EL, seklinde ifade edilir. L istihdam sayisini, E egitim yilini, ¢(E¢)
ise egitim yilina gore farkli degerler alan bir fonksiyonu belirtmektedir (bkz. Hall ve Jones, 1999).
PWT’yi takip ederek ¢ ¢(E,)’yi, farkli E degerleri igin soyle hesapliyoruz:

0,134 X E, E< 4
¢(E) = 0,134 x 4+0,101 x (E—4), 4<E <8
0,134 x 4+ 0,101 x 4 + 0,068 x (E —8), E>8

Olgege gore sabit getiri ve tam rekabet varsayimi altinda TFV artig1 su sekilde yazabiliriz:

A _ Y

gt =gf — agf — (1 -a)gf (2.1)

4 Serileri nasil olusturdugumuzu gegen sene yaymlanan ¢aligma tebligimizin Ek 1 bolimiinde detaylica agikladik.
Hem bu agiklamalar hem de giincellenmemis veriler igin: https://betam.bahcesehir.edu.tr/2020/07/turkiye-
ekonomisinde-toplam-faktor-verimliliginin-seyri-sektorel-bakis-1980-2018/

5  Ek2de H,serisi ve onu olusturan E ve L serileri paylagiimaktadur.
6 https://www.rug.nl/ggdc/docs/human_capital_in_pwt_90.pdf, sayfa 3.
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Her nekadar esas analizde beseri sermayeyi tercih etsek de “egitim diizeltmesi’nin etkisini anlamak
i¢in sadece istihdami kullanan tiretim fonksiyonu ile TFV hesaplayarak ikisini karsilastirabiliriz.
Bu durumda iiretim fonksiyonu Y, = A, K#L}™* ve TFV artis1 ise su sekildedir:

A Y

gt =9f — agf —(1—-a)g¢

Basit istihdam yerine beseri sermaye kullanmanin TFV hesabina olan etkilerini bolim 3.1°de
inceliyoruz.

2.1.1. Sermaye Payinin Tiretilmesi

Ekonominin geneli igin yapilan TFV hesabinda @ = 0,51 varsayimini tercih ediyoruz. Asagida
bu tercihimizin sebebini agikliyoruz fakat 6ncesinde belirtmek gerekir ki, 6lcege gore sabit getiri
ve Cobb-Douglas iiretim fonksiyonu varsayan TFV ¢alismalar1 ¢ok biiyitk oranda @ =1/3
degerini kullanmaktadir. Bunun en az iig sebebi bulunmaktadur. Ilki veri eksikliginden dolay1 her
tilke i¢in iretim fonksiyonu parametrelerini tahmin etmenin zorlugudur. Gérece gelismis OECD
iilke verileri ile yapilan ¢aligmalar sermaye payinin yaklagik olarak a = 1/3 degerini aldigini
ortaya koymaktadir (Mankiw vd., 1992). TFV ¢alismalarinda genellikle dlcege gore sabit getirili
Cobb-Douglas iiretim fonksiyonu kullanilmaktadir. Bu fonksiyonlarda sermaye ve isgiictiniin
pay1 sabit oldugu i¢in gelismis tilkeler i¢in hesaplanan parametre degerlerinin tiim iilkeler
i¢in gegerli oldugu varsayilmaktadir. Bu varsayimi geri planda besleyen ikinci sebep, Solow’un
digsal biiyiime modelinde oldugu gibi, ayn1 teknolojik parametrelerin tiim iilkelerde gegerli
olduguna olan inanctir. Ugiincii sebep ise Gollin (2002) calismasidir. Gollin (2002), ticret kargilig1
caligmayan (ticretsiz aile is¢isi, kendi hesabina ¢alisma ve isveren) kisiler i¢in diizeltme yapilirsa
isgiici payinin ttim {ilkeler icin yaklasik olarak 2/3 oldugu (0,6 ile 0,85 arasinda degiskenlik
gosteriyor) sonucuna varmaktadir. Uluslararasi kiyaslamalar yapilacaksa farkli tilkeler igin
hesaplanan TFV artiglarinin farkli parametre tercihlerinden kaynaklanmadigindan emin olmak
i¢in bu tercih anlagilabilir. Nitekim, farkli ilkeleri kiyaslayan pek ¢cok ¢alisma (bkz. Caselli, 2005;
Hall ve Jones, 1999; Atiyas ve Bakis, 2014) bu yolu tercih etmislerdir. Bu gelenege uymayip her
iilke ve her donem i¢in ayr1 ayr1 sermaye ve isgiicti pay1 hesaplayan ¢aligmalar da bulunmaktadir
(Feenstra vd., 2015). Elinizdeki ¢alisma Tirkiye ile ilgili oldugu igin Tiirkiye’ye has veriden elde
ettigimiz sermaye payini kullanmay: daha dogru buluyoruz. Ote yandan, bulgularimizin bu
tercihimizden ne oranda etkilendigini 6l¢mek icin @’ nin 1/3 alindig1 sonuglarimizi da boliim
3.3’te kargilagtirmali olarak veriyoruz.

TUIK verilerinden elde ettigimiz sonuca gore, iicret karsiifi calismayan kisiler igin diizeltme
yapildiktan sonra sermaye 6demelerinin milli gelir i¢indeki pay1 yaklagik yiizde 51 ¢tkmaktadur.
Yeni milli gelir serileri (2009 bazly, zincirlenmis hacim endeksli seriler) kullanilarak bu rakamin
nasil elde edildigi Ek 1'de anlatilmaktadir. S6z konusu yaklasim sdyle 6zetlenebilir. TUIK’in
derledigi gelir yontemine gore GSYH verilerinden hareketle sermaye geliri ve isgiici geliri
hesaplanabilir. Gelir yontemine gére GSYH yaklasiminda hasilanin ti¢ bilesenden olustugu
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varsayilir: isgiicii, sermaye (briit / amortismanlar déhil) ile tiriin ve tiretim tizerindeki net vergiler.
Milli gelir hesaplarinda (briit) sermaye geliri artik olarak, net vergiler ve isgiicti 6demeleri milli
gelirden diisiilmek suretiyle hesaplanir. Diger bir deyigle esas olan isgiicii gelirleridir. Ol¢iim
sorunlar1 olmasa isgiicii gelirinin (net vergiler hari¢) GSYH’ye oram isgiictintin milli gelir
icindeki pay1 olarak hesaplanabilirdi. 2009-2018 doénemi igin isgiici 6demelerinin toplam
katma deger icindeki pay1 ortalama olarak ytizde 32,5 oldugu i¢in sermayenin payi (bir an i¢in
tiretim tizerindeki vergileri ihmal edersek) yiizde 67,5’tir denebilir. Fakat bu hesap sadece ticretli
calisanlara yapilan ticret 6demelerini kapsamaktadir. Oysa ekonomide {icret almaksizin ¢aligan
tcretsiz aile ig¢ileri, isverenler ve kendi hesabina ¢aliganlar bulunmaktadir. Emek 6demelerinin
GSYH igindeki payini hesaplarken katma deger yaratan fakat ticretsiz ¢alisgan bu kisilere
de bir emek karsilig1 gelir atfetmek gereklidir, ¢iinkii bu kisilerin tiretimi de hésila iginde yer
almaktadir. Kald: ki, Tiirkiyede ticretli olarak ¢alismayanlarin toplam istihdam i¢indeki orani
gorece yiiksektir. 2018 Hanehalki Isgiicii Anketi verilerine gére bir iicret karsilig1 caligmayanlarin
(ticretsiz aile iscisi, isveren ve kendi hesabina ¢aliganlar) oran: yiizde 32'dir. Bu oran uzun bir
stiredir azalmakta oldugu i¢in daha eski yillarda {icret karsilig1 ¢alismayanlarin orani ¢ok daha
yiiksektir (bkz. Tablo 8) Sadece ticretli ¢alisanlar: dikkate alarak hesaplanmuis olan isgiicti giderleri
(ticret 6demeleri ve sosyal giivenlik kesintileri) dogal olarak eksik bilgi igermektedir. Bu sebeple
gelir yontemine goére yayinlanan GSYH verileri isgiicti 6demelerinin milli gelir i¢indeki payini
hesaplamak i¢in dogrudan kullanilamaz; {icretsiz ¢alisanlar i¢in bir diizeltme yapmak gerekir.
Herhangi bir diizeltme yapilmamis ve diizeltilmis rakamlar Ek 1de verilmistir. Buradaki esas
varsayim ucretsiz ¢aliganlarin yarattigi katma degerin (zimni ticretinin) de tcretli caliganlarin
ortalamasina esit oldugudur.”

Ucretsiz alisanlara ortalama iicret atfetme iki sekilde yapilabilir. ilki, Atiyas ve Bakis (2014, 2020)
izinden giderek ticret karsilig1 calismayan herkese ekonomideki ortalama ticreti atfetmektir. Bu
yapildig1 zaman GSYH iginde ticretlerin payinin 2/3% yaklastig1 goriilmektedir. Eski milli gelir
serilerini (1998 bazli, sabit fiyath seriler) kullanan Atiyas ve Bakis (2014) caligmasi da ticret
karsilig1 calismayan herkese ekonomideki ortalama ticreti atfettigi zaman sermaye 6demelerinin
milli gelir igindeki payini yaklasik olarak 1/3 olarak hesaplamaktadir. Fakat bu yaklasimin 6nemli
bir dezavantaji bulunmaktadir. Ucretsiz aile iscilerinin ve kendi hesabina ¢alisanlarin biiyiik
¢ogunlugu tarim sektoriinde caligmaktadir ve tarim sektoriindeki ticretler diger ekonominin geri
kalanina gore daha duistiktiir. Ttim ticretsiz ¢alisanlara ortalama ticret atfedildigi zaman tarimda
calisanlara olmasi gerekenden daha yiiksek bir ticret atfedilecegi icin “diizeltilmis isgiicti payr”
oldugundan yiiksek olarak hesaplanacaktir. Bunun 6niine ge¢mek icin iki yol izlenebilir. Feenstra
vd., (2015) ticret karsilig1 calismayan kisiler genellikle tarim sekt6riinde olduklari i¢in tiim tarim
hasilasini isgiicti 6demelerine eklemeyi 6neriyorlar. Bu yaklagim téim toprak ve sermaye gelirini de
isgiicline aktaracagi igin yanlis olacaktir. Bizim tercihimiz olan ikinci yaklasim ise her sektordeki
licretsiz caligana icinde bulundugu sektoriin ortalama {icretini atfetmektir. Her sektor igin
diizeltilmis isgilicti pay1 hesaplandiktan sonra, sektorel hasila paylar1 agirlik olarak kullanilarak

7 Buvarsayimin, ticretsiz ¢alisanlara piyasada kazanacaklarindan bir miktar daha fazla zimni ticret atfetmesi olasidur,
bununla birlikte, veri eksikliginden dolay1 tiim varsayimlar keyfi olacag1 igin tercihimiz ortalama almak yoniindedir.
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toplam ekonomi igin isgiicti payr sektorel paylarin agirlikli ortalamasi olarak hesaplanabilir.
Yaptigimiz hesaplamalar Tiirkiye i¢in diizeltilmis isgiicii 6demeleri payinin yaklasik olarak yiizde
49, sermaye paymnin (@) degerinin ise yiizde 51 oldugunu gostermektedir.

2.1.2. Sermaye Serisinin Tiretilmesi

Buraya kadar olan kisimda TFV tahmini i¢in 6nemli sermaye payr parametresinin (@) nasil
belirlendigini tartistik. Simdi ise diger bir 6nemli veri olan sermaye serisinin nasil tiiretildigini
paylasacagiz. Neredeyse tiim istatistik kurumlari sermaye stok seviyesini degil yatirim
harcamalarini yayimlamaktadir. Sermaye stoku da genellikle daimi envanter yontemi (perpetual-
inventory method) ile tiiretilmektedir. Bu yaklasimda yatirim serileri kullanilarak sermaye stoku
serisi agagidaki denklemdeki gibi elde edilir:

K1 =QQ-0)K + I, (22)

Sermaye serisini olusturabilmek i¢cin dénem bas1 sermaye stoku (K,,) degeri, yatirim serisi (I¢) ve
sermayenin yipranma orani (§) bilgilerine ihtiyag vardir. Yatirim serisi olarak harcama yontemiyle
GSYH hesabinda mevcut olan gayrisafi sabit sermaye olusumu (gross fixed capital formation)
serilerini kullaniyoruz. Bir yipranma orani varsaydiktan sonra baslangic sermaye seviyesini
tiiretmek icin bityiime muhasebesi hesabinda yaygin olan asagidaki formiilt uyguluyoruz:

S g+s

K, (2.3)

Bu denklemde o, 0 yimin (dénem bagi) yatirimlarmi § ise teorik olarak ekonominin
dengeli bitytime patikas1 (balanced growth path) boyunca sahip oldugu GSYH biiytime oranini
gostermektedir. Tiirkiye igin TUIK vb. kurumlarca hesaplanmis ve herkesin hemfikir oldugu bir
yipranma orani yoktur. TFV literatiiriinde ¢ogunlukla tercih edilen yipranma orani yiizde 6dur.
Biz de yipranma oraninin tiim ekonomi i¢in (toplulastirilmis verilerle analiz yaparken) yiizde 6
oldugunu varsayryoruz. “Dénem bas1” ne kadar eskiye giderse K, tahmininde yapilan hatanin
gtincel verimlilik hesaplarina yansimasi o kadar az olacaktir, ¢linkii 6nemli kismi yipranarak
kullanimdan kalkmis olacaktir. Bu 6nermenin 6nemini daha somut olarak anlayabilmek i¢in
yukaridaki sermaye birikim esitligini bu sekilde yazabiliriz:

t—1
K, = K,(1— 8)t + Z (1= &)ttt (2.4)
i=0

Bu yeni esitlikte giincel sermaye miktarinin Kya nasil ve ne oranda bagl oldugu acikca
gorillmektedir. K, tahmininde yapilan muhtemel hatalar § oraninda eksponansiyel olarak
azalmaktadir. Bu sebeple 0 yilini verilerin elverdigi 6l¢iide geriye gotiirmeye ¢alistik ve 1948 yilini
ilk yil (0 yil1) olarak segtik. Daha sonra TFV hesaplarini 1980 sonras1 donem igin hesapliyoruz.
1948-1980 arasinda 32 sene oldugu icin basit bir hesapla Ko'in sadece yiizde 13,8’inin 1980%
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kaldigini tespit ediyoruz. ® Bu da TFV hesaplamaya basladigimiz dénemde muhtemel hatanin
yaklasik ytizde 86’sinin ortadan kalkacagi anlamina gelmektedir.

Hernekadar g teorik olarak ekonominin duragan dengedeki GSYH biiyiime orani1 olsa da pratikte
duragan dengeyi tespit etmek pek miimkiin degildir. Ustelik Tiirkiye ekonomisinin 1948de
duragan dengede oldugunu varsaymak hi¢ inandiric1 degildir. Bununla birlikte ekonominin ilgili
donemi i¢in hesaplanan ortalama GSYH biiyiime oranlarinin g ’yi temsil edebilecegi literatiirde
kabul gérmektedir. Biz de g ’yi on yillik GSYH biiyiime ortalamasi (1949-1958 arasi) seklinde
hesapliyoruz. Reel yatirim serilerini kullanarak daimi envanter yontemi ile 1948-2019 arasi

donem igin sermaye stokunu tiiretiyoruz.

Yukarida gordiigiimiiz gibi baglangi¢ sermaye seviyesi (K,) elde edildikten sonra yatirim serileri
kullanilarak sermaye serisi kolayca elde edilmektedir. Yazinda, baslangic seviyesi sermaye
stoku elde etmek i¢in daimi envanter yontemi yaygin olarak kullanilmakla birlikte alternatif
yontemler de bulunmaktadir. Bunlardan biri Feenstra vd. (2015) tarafindan da tercih edilen
ICOR (incremental capital output ratio - marjinal sermaye hasila katsayis1) yaklasimidir. ICOR
yaklasiminda temel fikir sermaye degisimi ile GSYH degisimi arasinda sabit bir iliski oldugu
varsayimidir. Bulgularimizin ICOR yaklagimini tercih etmemiz durumunda nasil degisecegini
boliim 3.2'de karsilagtirmali olarak ele aliyoruz.

2.2. Tiim Ekonomi icin TFV Analizi, 1980-2019

TFV analizine ge¢meden evvel Tiirkiye ekonomisi igin tercih etigimiz dénemlendirmeyi ve
gerisindeki mantig1 kisaca anlatmak gerekir. 24 Ocak 1980'de baslayan “Istikrar Kararlari”nin bir
doniim noktas: oldugunu diisiinityoruz. Bu kararlarin gorece kapali, planli kalkinma modelini
esas alan ithal ikameci donemi sona erdirirken serbest piyasa ekonomisi ve ihracata dayali
biiylime modeline ge¢isin fitilini atesledigi genellikle kabul goriir. Serbest piyasa ekonomisine
gecis i¢in Oncelikle fiyat kontrolleri ve sinirlamalar1 kaldirilarak piyasaya birakilds; devletin
ekonomideki pay: kiigiiltillerek siibvansiyon ve destekleme alimlari siirlandirildy; dig ticaret
serbestlestirilirken ihracati 6zendiren tesvikler uygulamaya kondu. Daha sonra 1989 yilinda
kabul edilen kambiyo rejimi degisikligi (TLnin dovize gevrilebilirligi) ile uluslararasi sermaye
hareketleri serbest hale getirildi. 24 Ocak kararlari ile sekillenen “yeni ekonomi’nin tamamu ile
basarili oldugunu soylemek pek miimkiin degil zira takip eden yillarda krizler goriilmeye devam
etmigtir. Ozellikle 1990’11 yillar kayip yillar olarak kabul gérmektedir. 90°li yillarda olusan biitce
aciklar1 kisa vadeli ve yiiksek faizli dig bor¢larla finanse edilmeye ¢alisilmis ve borg yiiki artmaya
devam etmistir. Yitksek nominal ve reel faizler sonucu iilkeye giren sicak sermaye sebebiyle TL
degerli kalmis ve cari agik yiiksek seyretmistir. 1994 ve 1999 yillarinda meydana gelen krizler
sonucu ekonomi kii¢iilmiistiir. Stiregelen bu kétii ekonomik performans ve yonetim 2001 krizi ile
en azindan bir siire i¢in sona ermistir. Kemal Dervigin yiiriitiictiligiindeki 14 Nisan 2001 tarihli
Giiglii Ekonomiye Gegis Programu ile “yapisal doniisiim” i¢in yeni politikalar hayata gecirilmis
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ve Tiirkiyede yeni bir donem baslamigtir. 2000’11 yillar1 kendi i¢inde iki alt bolime ayiriyoruz.
Ekonomik reformlarin hizla hayata gegirildigi AK partinin ilk donemi (2003-2013) ile ekonomik
reformlarin yavasladig1 ve gorece kétii performans sergilenen AK partinin ikinci donemi (2014-
2019). Ozetlenen bu bilgiler 1s1§1nda 1980 sonrasi i¢in dénemlendirmeyi su sekilde yapmayi

uygun goriliyoruz:
o Serbest piyasa ekonomisine gegis: 1980-1989,
o Kayip yillar: 1990-2002,

o Reform donemi: 2003-2013. Gorece uzun olan bu dénemi de kendi i¢inde {ice ayirmay:
yerinde buluyoruz:
- Yiiksek biytime yillari: 2003-2007,

- Uluslararasi finans krizi: 2008-2010,

- Toparlanma yillar1: 2011-2013

o Yavaglama donemi: 2014-2019

Tablo 2'de Tiirkiye ekonomisinin farkli dénemleri i¢in GSYH, tiretim faktorleri ve TFV igin
bityiime oranlar1 yer almaktadir. Sekil 3 ise GSYH biiyiimesine sermaye, emek ve TFV'nin
biylimeye katkilarini gostermektedir. Farkli alt donemleri yorumlarken Tablo 2 ile $ekil
3’ beraber degerlendirmek uygun olacaktir. Aradaki farki somutlagtirmak i¢in 2003-2007
donemine bakabiliriz. Bu dénemde sermaye artis1 yiizde 6,2'dir. Bunun GSYH biiylimesine
katkisi ylizde sadece yiizde 3,1dir (0,51 X 6,2 = 3,1).

1981-1989 aras1 dénemde, ekonomide yakalanan yillik ortalama %4,7’lik biiytimeye TFV’nin
yaptig katki 0,5 yiizde puandir. Diger bir deyisle 1981-1989 arasi bitytimenin %11,7’si TFV
artisindan kaynaklanmistir. Biliyiime oraninin goreli diisiikliigliniin nedeni sermaye stok
artiginin yiizde 3,8 gibi son derece diisiik bir seviyede kalmasidir. Bu sonug sasirtici degildir,
giinkii bu dénemde yatirimlar, 1970’1i yillarin mirasi olan kullanilmayan kapasite oranlarimin
yiitksekligi nedeniyle diisiik seviyede kalmistir. Bu donemin ¢arpici bir diger yani beseri sermaye
artis hizinin diger donemlere kiyasla ¢cok yiiksek olmasidir. Bu artisin esas sebebi ortalama
okullagsma yilindaki hizli artigtir.

Ortalama biiytimenin yiizde 3,4 oldugu 1990-2002 aras1 donemde ise TFV katkis1 olmamuistir.
Bitytimeye esas katki ortalama yiizde 4,9 artan sermaye stokundan gelmektedir ki bitytimeye
katkisi 2,5 yiizde puandir. 2003-2007 ve 2011-2013 yillar1 GSYH biiytimesinin yiizde 7 ve tizeri
oldugu nadir iki alt donemdir. Bu alt donemlerde yakalanan ortalama yillik bitytimelerde TFV
katkisi sirast ile 2,9 ve 2,1 yiizde puandir; incelenen 1980-2019 déneminde uzak ara en yiiksek
ortalama TFV artis1 bu iki alt donemdedir. Her iki alt donemde de sermaye stoku artisinin

yiiksek yatirim oranlar: sayesinde bitytimeye yiiksek katk: yaptigini (sirastyla 3,1 ve 3,3 yiizde
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puan) belirtmek gerekir. Beseri sermayenin biiylimeye katkisi ise sirasiyla 1 ve 2,4 ylizde

puandir.

Kiiresel ekonomik kriz etkisindeki 2008-2010 aras1 dénemde ise TFV’nin biiyiimeye katkis
beklenecegi gibi negatiftir. Carpici olan sermaye stoku artis1 2003-2007 ve 2011-2013 donemleriile
neredeyse ayni olmasina ragmen ortalama GSYH artisinin sadece yiizde 1,4 ile sinirli kalmasidir.
Bunun sebebi TFV artisinin negatif olmasidir. Bu donemle ilgili diger ¢arpici bir gelisme kriz
donemine ragmen beseri sermayede goriilen artigtir. Bu donemde istihdam da artmugtir. lk
bakista sagirtic1 olmakla birlikte kriz doneminde kadinlarda goriilen “ek ¢alisan etkisi” ile bu
durumu agiklayabiliriz. Verilere yakindan bakildiginda tiim artisin kadinlardan geldigi, erkek

istthdaminda ise diistis oldugu gorilmektedir.

2014-2019 arasini kapsayan son donemde ise TFV artis1 negatif gerceklesmis ve bitylime nispeten
diigiik kalmustir (yilizde 4,3). Bu dénemde biiyiimeyi ayakta tutan yiiksek yatirimlar dolayisiyla
sermaye stokunda gergeklesen yiiksek artiglar olmustur (yiizde 7); incelenen 1980-2019 donemi
icinde sermaye stokunun biilyiimeye 3,5 yiizde puanla en ytiksek katkiy1 yaptig1 donem 2014-
2019 donemidir. Bu sonug, yatirimlar yiiksek seviyelere ulassa bile, eger verimlilik artiglarina yol
a¢miyorlarsa biiylimenin arzulanan seviyelere ulagsamayacagini gosteriyor. Bu donemde beseri

sermayenin biiyiimeye katkis1 1,3 yiizde puan olup daha sinirli kalmastir.

Tablo 2: Tiim Ekonomi I¢in Uretim Faktérleri ve TFV Ortalama Biiyiimeleri, 1981-2019 (%)

Biiyiime Orani (%) Y K L H A
1981-1989 4.7 3.8 1.1 4.5 0.5
1990-2002 34 49 1.2 2.0 0.0
2003-2013 5.7 6.3 2.6 32 0.9

2003-2007 7.0 6.2 1.5 2.0 2.9

2008-2010 14 6.4 2.9 3.6 -3.7

2011-2013 7.8 6.5 4.1 4.9 2.1
2014-2019 43 7.0 1.6 2.6 -0.5

Kaynak: Yazarlarin hesaplamalari.
Not: Y: GSYH, K: Sermaye, L: Isgiicii, H: Beseri sermaye, A: TFV

TFV artiglarinin 6nemini daha iyi anlamak i¢in 2003-2013 arasimi 2014-2019 donemi ile
kiyaslamak uygun olacaktir. Her iki donemde de benzer fiziki sermaye (K) ve beseri sermaye
(H) artislar1 olmakla birlikte GSYH artis: ikinci donemde daha diisiiktiir. Bunun temel sebebi
TFV artisinin ikinci dénemde bityiimeye negatif katki yapmasidir. Bagka bir deyisle girdi artiglar
benzer olmakla birlikte girdi kullanimi etkinligi azalmistir. 2003-2013 aras1 donemde ortalama
TFV artist yiizde 0,9 iken 2014-2019 aras1 dénemde TFV artis1 negatif olup ortalamada yiizde
0,5tir.
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Sekil 3 : Uretim Faktorlerinin ve TFV nin Biytimeye Katkis, 1981-2019, Yiizde Puan

1981-1989 19%0-2002 2003-2007 2008-2010 2011-2013 2014-2019

Sermaye Katlus  msssmm Beseri Sermavye Katlns TEFV Katlns  ess—; 5V H Biyiimes

Kaynak: Yazarlarin hesaplamalari.

Not: Katkalar1 hesaplarken tiretim fonksiyonunun logaritmas: aldiktan sonra zamana gére tiirevi aliyoruz ve hésila bii-

yiime oranin iiretim faktorlerinin bityiime oranlari cinsinden ifade ediyoruz: gf = gf — agf — (1 — a)gf Sermaye

ve beseri sermaye katkisini hesaplamak icin sermaye biiyiime oramin1 @ = 0,51 ile begeri sermaye biiyiime oranini ise
1 —a = 0,49 ile garpryoruz.

Yukarida donemlere iliskin degerlendirmelere ek olarak birkag¢ noktanin altini ¢izmek gerekir.
flk olarak 2000 éncesi donemde sermaye stokundaki artis ortalama yiizde 5'i bile bulmazken
2001 krizi ve onu izleyen yapisal reformlar ile birlikte neredeyse 1,5 yiizde puan artigla yiizde
6'nin tizerine ¢ikmustir. 1980’lerdeki gorece diisiik hizli sermaye stok artisinin sebebi 1980 6ncesi
donemde yapilan atil yatirimlardir. Bu atil yatirnmlar sebebi ile 1980’lerdeki yatirim seviyesi
diigiik kalmigtir. Sermaye stokundaki artigin benzeri istthdam artiginda da gézlemlenmistir.
Yiizde 1’in biraz tizerinde olan istihdam artis1 ortalamas yilizde 2,5’i bulmustur. Elbette bu artisin
esas sebebi niifus artis1 degil 6zellikle kadinlarin isgiiciine katilim oranindaki diizenli artislardir.

3. Duyarlilik Analizi

Onceki béliimde esas bulgularimizi sunuyoruz. Bu bulgulari elde ederken fiziki sermaye, beseri
sermaye ve diger parametrelerle ilgili bir takim hipotezler yapiyoruz. Hipotezler biiyiik oranda
keyfi olduklar: i¢in sonuglarimizin ne oranda bu hipotezlerimize dayandigi 6nemlidir. Bu
boliimde esas sonuglarimizin yaptigimiz hipotezlere ne oranda duyarli oldugunu anlamak i¢in
farkli hipotezler altinda nasil sonuglar elde ettigimizi tartigtyoruz.
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3.1. Emegin Modellenmesi: istihdam-Beseri Sermaye Farki

[lk olarak basit istihdama yapilan egitim diizeltmesi ile elde edilen beseri sermaye kullaniminin
TFV hesabina olan etkileri inceliyoruz. Tablo 3’te caligan kisi sayist olarak Sl¢iilen istihdam
(L), beseri sermaye (H) ve iki farkli TFV olciisti yer aliyor. A, istihdam sayisi: kullanilarak elde
edilen TFVyi gosterirken Ay basit istihdam yerine begeri sermaye kullandigimizda elde edilen
TFV sayilarini gosteriyor. Beseri sermaye (H) yerine ¢alisan kisi sayisini (L) kullandigimizda
hesaplanan TFV daha yiiksektir. Begeri sermaye varsayimi altinda hesapladigimiz TFV artis hizt
istthdam sayis1 varsayimi altinda hesapladigimiz TFV artis hizindan yaklagik olarak 0,5 yiizde
puan daha diigiiktiir. 1980’lerde beseri sermaye artis1 daha yiiksek oldugu icin bu fark 1,7 yiizde
puana kadar ¢ikmaktadir.

Tablo 3: TFV Rakamlarinin Beseri Sermayeye Duyarlilig:

Biiyiime Orani (%) L H A; Ay
1981-1989 1.1 4.5 2.2 0.5
1990-2002 1.2 2.0 0.4 0.0
2003-2013 2.6 3.2 1.2 0.9

2003-2007 L5 2.0 3.1 2.9

2008-2010 2.9 3.6 -3.3 -3.7

2011-2013 4.1 4.9 2.5 2.1
2014-2019 1.6 2.6 0.0 -0.5

Kaynak: Yazarlarin hesaplamalari.
Not: L: 1§gi'1ci'1, H: Beseri sermaye, A, : Istihdam kullamilarak elde edilen TFV, Ay Beseri sermaye kullanilarak elde
edilen TFV.

3.2. ICOR Yontemiyle Elde Edilen Sermaye Serisi

Tablo 4 Baslangi¢ sermaye stok seviyesini hesaplarken farkli yaklagimlarin TFV analizine etkisini
sunmaktadir. Tabloda da goriildiigii iizere sonuglarimiz nitel agidan degismemektedir. Onceki
boliimdetercih ettigimiz yontem ekonominin uzun dénemli dengeli biiytime patikasinda (balanced
growth path) oldugu varsayimindan hareketle, baslangi¢ sermaye seviyesini hesapladiktan sonra,
sonraki donemlerin stok seviyesini yatirimlar: ekleyip yipranmalar: ¢ikarmak suretiyle (araliksiz
envanter yontemi ile) elde etmektedir.
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Tablo 4: TFV Rakamlarinin Baglangi¢ Sermaye Stoku Yontemine Duyarlilig

91 92
1981-1989 0,5 0,6
1990-2002 0,0 0,0
2003-2013 0,9 0,9
2003-2007 2,9 2,9
2008-2010 -3,7 -3,7
2011-2013 2,1 2,1
2014-2019 -0,5 -0,5

Kaynak: Yazarlarin hesaplamalari.
Not: g1 onceki bélimde hesapladigimiz uzun dénem denge varsayimi altindaki TFV biiyiime rakamlarini 92 ise
ICOR yaklagimiyla hesaplanan sermaye stokunun kullanilmasiyla hesaplanan TFV biiytime rakamlarini belirtmektedir.

Baslangi¢ sermaye stok seviyesini belirlemek i¢in kullanilan bir diger segenek ise 1960’11 yillarda
onerilen ICOR (incremental capiyal output ratio) yaklasgimidir. ICOR yaklasimi, ¢ok basite
indirgeyerek séyleyecek olursak her dénemin sermaye degisimi ile GSYH degisimi arasinda sabit
bir iliski oldugu varsayimini yapar. Feenstra vd. (2015) bu yaklasimi ana metinde kullandigimiz
ekonominin dengeli biiylime patikasini izledigi varsayimi ile kiyaslayarak ICOR yaklasgiminin
daha iyi sonuglar verdigini ifade ederler. ® ICOR yaklasgiminin teorik kékenleri Harrod-Domar
bitylime modeline dayanir. Bu modelde esas olarak ICOR sabiti su sekilde ifade edilmektedir:

_AK 1-6K

TAY Y

Esitlikte de goriildiigii tizere, ICOR (k), sabit olan GSYH degisimi ile net sermaye degisiminin
oranidir. Maalesef, net sermaye degisimi de sermaye seviyesine bagli oldugu i¢in bir nevi
bagladigimiz noktaya geri donmiis oluyoruz: Sermaye stoku hesaplamak i¢in sermaye stoku
bilmeye ihtiya¢ duyuyoruz. Tam da bu sebeple uygulamada net yatirim yerine briit yatirimlar,
k = I/AY kullanilmaktadir (bkz. Gollin, 2012). Biz de baslangi¢ sermaye stokunu 1948 yil1 igin
hesaplayarak araliksiz envanter yontemi ile bugiine getirdik.

3.3. Farkli Sermaye Pay

Eger sermaye pay1 olarak 0,51 yerine literatiirde yaygin olarak kullanilan deger olan 0,33 olarak
alsaydik TFV buiytimelerimiz ne kadar degisirdi? Tablo 5’te bu sorunun cevabi yer almaktadur.
Sonuglar genellikle yakin olmakla birlikte sermaye payinin 0,33 olarak kullanilmas: 1981-1989
arast hari¢ hesaplanan TFV artiglarinin daha yiiksek ¢ikmasina sebep olmaktadir. Bunun sebebi
fiziki sermaye artiglarinin 1981-1989 donemi hari¢ beseri sermaye artislarindan daha yiiksek
olmasidir. Bunu gormek i¢in TFV denklemini biraz farklilastirarak tekrar yazalim.

9  Feenstra vd. (2015) ICOR yaklagimini bir adim daha basitlestirerek sermaye stokunun GSYH’ye oraninin sabit
oldugunu varsayarlar: k = K;/Y;. Buradan hareketle baslangi¢ sermayesi elde edilir: Ko = k X ¥j. Yazarlar,
bu yaklagimin 6zellikle veri sorunlar1 bulunan durumlarda (6zellikle gelismekte olan tlkeler i¢in) daha iyi sonug
verdigini savunurlar.
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gy =gatagg+ A —a)gy=gs+algx —9gu) + gun
9a =gy — a(gx — gu) + gu

GSYH ve girdi (sermaye ve emek) miktarlar1 veri iken sermaye paymin degismesi kendisini
hesaplanan TFV artisinda gosterecektir. Somut olarak sermaye artisinin emek artigindan yiiksek
oldugu dénemler daha diisiik bir « ile hesaplanan TFV artislarinin daha yiiksek olmasi anlamina
gelecektir. Dolayisiyla fiziki sermayedeki artigin beseri sermayedeki artis1 agtigi durumlarda a
daki azalis TFV bitytimesinin artis1 anlamina gelecektir. Tablo 2’yi g6z éniinde bulundurursak ilk
alt donem (1981-1989) harig Tiirkiyede yasanan tam olarak budur.

Tablo 5: TFV Rakamlarinin Sermaye Payina Duyarliligi

g1 P
1981-1989 0,5 0,4
1990-2002 0,0 0,5
2003-2013 0,9 1,4
2003-2007 2,9 3,6
2008-2010 -3,7 -3,2
2011-2013 2,1 2,4
2014-2019 -0,5 0,3
a 0,51 0,33
) 0,06 0,06

Kaynak: Yazarlarin hesaplamalari.

Not: Tarali siitunlar ana metinde de kullanilan, TUIK verilerinden elde edilen sermaye paylari kullanilarak hesaplanan
degerleri gosterirken (@ = 0,51), tarali olmayan siitunlar literatiirde yaygin olarak kullanilan - (@ = 0,33)
varsayimiyla hesaplanan TFV artiglarini gostermektedir.

3.4. PWT ile Karsilastirma

Bu alt boliimde ekonominin tiimi i¢in buldugumuz TFV biiytimesini PWT'deki ile karsilagtiriyor
ve farklarin sebeplerini tartistyoruz. En giincel PWT (versiyon 10.0) 2019 yilina kadar olup,
tiim ekonomi i¢in TFV hesabini yapacak degiskenleri kapsamaktadir. Ulusal hesaplardan elde
edildigi belirtilen 2017 sabit dolar fiyatlarryla GSYH ve sermaye stokunun yaninda emek pay1
ve sermayenin yipranma payi serileri bu tabloda mevcuttur. Bunlara dayanarak PWT tarafindan
tiiretilen TFV serisi de mevcuttur.

[lk olarak bizim serimiz ile PWT serisi arasindaki farklar1 ortaya koymak i¢in Tablo 6’ya bakalim.
Bu tablo GSYH, sermaye ve istihdam ve egitim yili serilerinin alt dénemlere gore ortalama
biiytimesini iki seri i¢in karsilagtirmaktadir.
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Tablo 6: Kendi Serilerimiz ile PWT Serilerindeki GSYH, Sermaye ve Istihdam Biiyiimeleri '°

Y K L E

Biiyiime Orani (%) BA PWT BA PWT BA PWT BA PWT
1981-1989 4,7 4,7 3,8 4,9 1,1 3,1 4,8 4,8
1990-2002 3,4 3,5 4,9 5,4 1,2 0,7 2,0 2,0
2003-2013 5,7 5,7 6,3 6,2 2,6 253 1,4 1,8

2003-2007 7,0 7,0 6,2 6,8 1,5 0,9 L1 1,7

2008-2010 1,4 1,3 6,4 4,8 2,9 2,8 L7 1,6

2011-2013 7,8 7,8 6,5 6,5 4,1 4,1 L7 2,1
2014-2019 4,3 4,2 7,0 6,0 1,6 1,6 1,9 1,9

Kaynak: Yazarlarin serisi ve PWT 10.0dan yazarlarin hesaplamalari.
Not: BA (Bakig-Acar) siitunlar1 bu ¢aligmada da kullamlan kendi serilerimizden elde edilen biiyiime oranlarim
gosterirken, PWT siitunlar1 PENN World Table 10.0daki serilerden elde edilen biiytime oranlaridur.

PWTdeki GSYH biiyiimeleri GSYH serimizdeki bityiimelerle 6rtiismektedir. ki seri arasindaki
fark bizim GSYH serimiz 2009 sabit TL fiyatlar1 iken, PWTdeki seri 2017 sabit USD fiyatlaridur.
Acar ve Bakig (2020)nin Ek 1 béliimiiniin ilgili kisminda da belirttigimiz gibi TUIK 2016
yilinin sonunda ulusal hesaplar sistemini degistirmis ve yeni GSYH serisini 1998 yilina kadar
geriye gotiirmiistiir. Yine orada anlattigimiz gibi 1998 oncesi yillara ise eski serilerdeki bitytime
oranlarint kullanarak gittik. PWT nin de ayni yontemi uyguladigini séyleyebiliriz, zira aksi
durumda bu sekilde bir 6rtiismenin olmayacag: aciktir. Ayrica belirtelim ki iki 6nceki PWT'de
(versiyon 9.0) TUIK tarafindan 2016 yilinda yapilan giincelleme islenmemis olacak ki, serilerimiz
arasinda farklar mevcuttu.

Ikinci olarak PWTdeki istihdam serisinin bizim serimizle, dolayistyla TUIK ile 2004 sonrast
i¢in uyustugunu goriiyoruz (bkz. Sekil 4). Acar ve Bakis (2020) Ek I'in istihdam serilerinin
elde edilmesi kisminda da belirttigimiz gibi 2004 sonrasi yillik sonuglar TUIK tarafindan
revize edilmistir. 2004 6ncesi yillik istthdam rakamlarina onceki serilerdeki biiylime oranlarini
kullanarak gittigimizi orada belirtiyoruz. Program detaylar1 ve PWT 10.0 6zelindeki dosya !!
incelendiginde 2004 sonrast verilerin resmi oldugu, 1991-2003 arasi veriler ile 1986-1987
yillarinin verilerinin interpolasyon ile dolduruldugu anlagilmaktadir. Ote yandan belirtelim
ki, PWT’ nin bundan 6nceki versiyonlarinda bizim serimiz PWT serisinin hemen her yil 1-1,5
milyon kisi tizerinde seyrediyordu.

10 PWT 10.1deki sermaye stoku degiskeninin (“rnna”) biiyiime orani.
11 Bknkz: https://www.rug.nl/ggdc/docs/pwt100-whatsnew.pdf, Erisim tarihi: 10.02.2020
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Sekil 4: Kendi Serimiz ile PWT 10.0'daki Istihdamn Seyri, 1980-2019, Milyon Kisi
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Kaynak: Yazarlarin serisi ve PWT 10.0dan yazarlarin hesaplamalari.

Sekil 5: Kendi Serimiz ile PWT 10.0daki Egitim Yilinin Seyri, 2000-2019
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e PWT 10.0 Serisi =——=BA Serisi

Kaynak: Yazarlarin serisi ve PWT 10.0dan yazarlarin hesaplamalar1.

2000 sonrasi egitim yili serisini Hanehalk: Isgiicii Anketinden (HIA) elde ettik. Bu seriyi 1980
yilina PWT 10.0daki egitim yili serisinin bitylime oranlarini kullanarak geri gétiirdiik. PWT nin
egitim yili degiskeninin kaynag1 Barro-Leedir. 2000 sonrasi bu iki seriye baktigimizda TUIK
HiAdan elde ettigimiz serinin bir miktar yukarda oldugunu gérityoruz (bkz Sekil 5).
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Feenstra vd. (2015) PWT sermaye stok serisinin nasil elde edildigini anlatmaktadir. Buna gore
gesitli kaynaklardan 6 farkli kalemde yatirim serileri derlenmistir. Bu kalemler sirasiyla yaps,
ulasim ekipmanlari, bilgisayarlar, iletisim ekipmanlari, yazilim ile diger makine ve varliklardr.
Yazarlar pek ¢ok iilke i¢in ayrintili yatirim verilerinin mevcut olmadigini belirtmektedirler (s.10,
cevrimici Ek '2). Tiirkiyenin de ayrintili verisi olmayan bu grupta yer aldigini diisiinityoruz.
Bunun sebebi, TUIK’in yatirim verilerini eski (1998 bazli) serilerde sadece ikili ayrimda (insaat
ve makine-techizat), yeni (2009 bazli) serilerde ise {ilii ayrimda (insaat, makine-techizat, diger)
derlemesidir. Bununla birlikte PWT nin de veri kaynaklarindan biri olan The Conference
Boardda Tiirkiye i¢cin 1990 sonrasina ait yatirim bilyiimeleri serisi mevcuttur fakat bilgi ve iletisim
teknolojileri (ICT) yatirimlar: ve onun disindaki yatirimlar (non-ICT) olmak iizere ikili ayrimda
verilmistir. 13 Ote yandan 1970 sonrasi Tiirkiye igin toplam (ayrintili olmayan) sabit sermaye
yatirimlar1 degerine OECD Ulusal Hesaplardan ulagsmak miimkiindiir. Dolayisiyla PWT nin
Tiirkiye 6zelinde ayrintili yatirim degerlerini hangi kaynaktan aldigi, bunlar: farkli kalemlere
nasil ayristirdigy, ayristirma ve onceki yillara gétiirmede kullandig1 varsayimlari bilemiyoruz. Bu
nokta énemlidir ¢iinkii TUIK yatirim verileri ICT ve non-ICT seklinde ikili bir ayrim yapmaya
elverisli degildir.

Tirkiye gibi ayrintili yatirim verileri bulunmayan iilkeler i¢in bu eksikligin yatirimlardan
tiretilen sermaye serisinde yanliliga yol agacagi asikdrdir. Bu veri sorununun 6nemli bir
sonucu bulunmaktadir. PWTden elde edilen TFV ile gelismislik diizeyleri tizerinden farkli
tilkeleri kiyaslarken ihtiyath davranmak gerekmektedir. Sonuclarin ne oranda yatirim serisi

farkliliklarindan kaynaklandiginin arastirilmasi gerekmektedir.

Ote yandan PWT 9.1 versiyonu ile birlikte TFV hesabinda sermaye stokuna ek olarak sermaye
hizmetleri de kullanilmaya baslanmustir. Literatiirde yogunlukla belirtildigi gibi biiytime
muhasebesinde sermaye hizmetlerini kullanmak ideal olandir. Fakat sermaye hizmetleri
verisini tiiretebilmek i¢in 6 kalemde ayrintili yatirim, yipranma ve fiyat verilerine (bina ve
bina dis1 yapilar; ulagim ekipmanlary; bilgisayarlar; iletisim ekipmanlary; yazilim; diger makine
ve varliklar) ihtiya¢ vardir. Bu ayrintida veriler incelemek istedigimiz 1980-2019 dénemi igin
bulunmadigindan dolay: biz yazinda daha standart olan sermaye stokunu kullanmay: tercih
ediyoruz. TUIK yatirim verilerini eski (1998 bazli) serilerde sadece ikili ayrimda (ingaat ve
makine-techizat), yeni (2009 bazli) serilerde ise {i¢lii ayrimda (insaat, makine-techizat, diger
varliklar) sunmaktadir. Dolayistyla PW T nin Tiirkiye 6zelinde ayrintili yatirim degerlerini hangi
kaynaktan aldig1, bunlari farkl kalemlere nasil ayristirdigs, ayristirma ve dnceki yillara gétiirmede
kullandig1 varsayimlar: bilemiyoruz. Sekil 6 bizim ¢aligmamizda kullandigimiz toplam sermaye
stok seviyesindeki trendi, PWT 10.0'da verilen sermaye stoku ve sermaye hizmetleri serilerindeki

trendle karsilagtirmaktadir.

12 https://assets.acaweb.org/asset-server/articles-attachments/aer/app/10510/20130954_app.pdf, Erisim tarihi: 26.05.2020
13 https://www.conference-board.org/data/economydatabase/index.cfm?id=27762, Erisim tarihi: 14.06.2020
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Sekil 6: Kendi Serimiz ile PWT 10.0daki Sermayenin Seyri, 1980-2019, 1980=100 endeks
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Kaynak: Yazarlarin serisi ve PWT 10.0dan yazarlarin hesaplamalar.

PWT 10.0daki emek paylar1 bizim kullandigimiz paylardan biraz farklidir. Emek paymin hem
literatiirde hem de bizim ¢aligmamizda nasil hesaplandigini 2.1.1. boliimiinde paylagsmistik. Kendi
hesabina ¢aliganlar: gozeterek isgiicii 6demelerinin GSYH igindeki payini nasil diizelttigimizi de
ilgili istatistikleri vererek Ek 1'de gosterdik.

PWT 10.0 i¢in yayinlanan ¢evrim ici ekteki emek detaylar1 verisine bakildiginda, Tiirkiye i¢in
emek payinin, ulusal hesaplardaki karma gelir (mixed income) bilgisi kullanilarak elde edildigi
belirtilmektedir. '* TUIK’in de izledigi Birlesmis Milletler tarafindan yayimlanan “SNA 2008”
kilavuzuna gore isletme artig1 sirketlesmis isletmelerin katma degerinden retim tizerindeki
vergiler ve isgiicti 6demeleri cikarilarak elde edilirken girketlesmemis isletmeler icin ayni
bityiikliik karma gelir olarak tanimlanmaktadir. 1> Isletme artig1 ve karma gelir bazi iilkeler
tarafindan ulusal hesaplarda ayr1 ayr1 sunulurken TUIK her ikisinin sadece toplamini yayinliyor.
Feenstra vd. (2015) bu ayrimda verinin sadece 60 iilke i¢in miimkiin oldugunu belirttikten sonra
Tiirkiye i¢in karma gelir kullanarak emek payini elde ettiklerini belirtmektedirler. Bir yanliglik
oldugu ortadadir. En makul agiklama karma gelir verisi ile ilgili bir varsayim yapildigidir. Nitekim
yaptigimiz incelemede su sonucuna variyoruz: TUIK’in yayimladigi isletme artiginin yaklasik
tigte birinin karma gelir oldugunu varsayarsak Feenstra vd’nin (2015) Tiirkiye i¢in verdikleri
emek payini elde ediyoruz. 2017 itibari ile ticret almadan ¢aliganlarin orani yaklasik yiizde 33
oldugu i¢in PWT'de Tiirkiye gibi karma geliri olmayan tlkeler igin

karma gelir = isletme artigt X lcret almadan ¢calisanlarin istihdam payt

14 PWT 10.0 Labor Detail. https://www.rug.nl/ggdc/docs/pwt100-labor-detail.dta, Erisim tarihi: 12.06.2020
15  http://unstats.un.org/unsd/nationalaccount/docs/SNA2008.pdf, Erisim tarihi: 10.06.2020
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formiiliniin kullanildigini tahmin ediyoruz (bkz. Feenstra vd., 2015). PWT tarafindan paylasilan
emek detaylarini gosteren veri setine bakildiginda bu diizeltmenin 1998-2018 yillarini kapsadig;,
1998 yili 6ncesi yillarin emek payinin 1998 yili emek payi, 2019 yilinin emek payinin ise 2018
yili emek pay1 varsayildigi goriilmektedir. 1® Ayrica PWT, TFV hesabinda ortalama bir emek pay1
varsaymaktansa her yil icin o yilki ve bir 6nceki yilin emek payinin ortalamasini kullanmaktadir.
PWT 9.1 bu konuda oldukga sikintiliydi. Oyle ki diizeltme yalnizca 2009-2015 yillar1 arasini
kapstyor, diger yillarinki yukardaki varsayim gibi sabit alinryordu.

Peki eger kendi serilerimiz yerine PWT tarafindan yaymlanan hasila, sermaye ve istithdam
serilerini fakat bizim hesapladigimiz sermaye paymi (a = 0,51) kullansaydik acaba TFV
hesabimiz nasil degisirdi? Veya dogrudan PWT tarafindan hesaplanmig TFV degerleri ile bizim
degerlerimiz arasinda ne kadar fark vardir? Bu sorularin cevabini Tablo 7de gorebiliriz.

Tablo 7: BA TFV Biiyiimesi ile PWT 10.0 TFV Biiytimesi

Biiyiime Orani (%) BA PWT (1) PWT (2)
1981-1989 0,5 -0,4 -0,2
1990-2002 0,0 -0,1 -0,8
2003-2013 0,9 0,9 0,5
2003-2007 2,9 2,6 1,7
2008-2010 -3,7 -3,0 -2,9
2011-2013 2,1 1,8 1,9
2014-2019 -0,5 -0,4 -0,5

Kaynak: Yazarlarin serisi ve PWT 10.0dan yazarlarin hesaplamalar.

Not: BA (Bakus-Acar) siitunu bu ¢alismada bulunan TFV biiytime degerleridir. PWT siitunlarindan ilki PWT serilerini
kullanilarak bizim buldugumuz TFV biiyiime degerlerini gosterirken, ikincisi PWT TFV degerlerinin 17 bityiimelerini
gostermektedir.

Birinci siitundaki TFV bityiime oranlar ile ikinci siitundakiler arasinda ilk alt dénem (1981-
1989) harig oldukga benzerdir. Tki hesaplamada da iiretim fonksiyonu ayni ve sermaye pay1 (0,51)
aynidir. Ikisi arasindaki tek fark fiziki sermaye ve beseri sermaye serileridir. GSYH serisi de baz
aldig1 sabit fiyat cinsinden farkli olmakla beraber 6ztinde her iki hesaplamada da aynidir; zira her
yil igin GSYH biiytime oranlar1 aynidir.

Son siitundaki TFV biiyiime oranlar: ise ilk siitundan son alt dénem hari¢ hep daha diistiktir.
ga =gy — a(gx — gn) + gy formiilinii ve bizim serimizle, PWT serisindeki Y ve H serilerinin
hemen hemen ayni biiyiime oranlarina sahip oldugunu hatirladigimizda, ilk ve son siitundaki
TFV bitytimesinin farklarinin sebepleri icin sunlari soyleyebiliriz:

1. Sermaye hizmetleri serisinin kullanimi: PWT 10.0da tipk: 9.1'de oldugu gibi TFV hesabinda
sermaye stoku yerine sermaye hizmetleri serisi kullanilmaktadir. Serilere yakindan
bakildiginda sermaye hizmetleri serisindeki bityiime 2006 yilina kadar yalnizca 4 defa

16 1998 yili igin PWT 10.0daki emek pay1 %38,5tir. Sonraki yillarin ortalamasi ise %40,8'dir.
17 PWT veri setinde bu degiskenin ad1 “rtfpna” olarak verilmistir.
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sermaye stoku biiylimesinin altinda gerceklesmistir. 2007den itibaren ise sermaye stoku
serisi 3 yil hari¢ sermaye hizmetleri serisinden daha hizli artmistir. Sermayenin biiyiimeye
katkisi arttikga TFV’nin azalacaktir.

2. Emek gelirlerinin paymndaki (dolayisiyla sermaye gelirlerinin paymdaki) farklar: PWTdeki
sermaye pay1 her yil i¢in bizim sermaye payimizdan (0,51) daha biiytiktiir. Tablo 2'den
ilk donem hari¢ sermaye biiylimesinin begeri sermaye biiylimesinden biiyiik oldugunu
hatirlarsak, sermaye payi arttiginda TFV biiyiimesi azalacaktir.

4. Sonuc

1980-2019 doneminde iki kisa alt dénem harig (2003-2007 ve 2011-2013) Tiirkiye ekonomisinde
toplam faktor verimliligi artislar1 ekonomik bitytimeyi stirdiiriilebilir kilacak degerlerden uzak
kalmigtir. Giris boliimiinde belirttigimiz gibi yiizde 5 ve tizeri bir bitytimenin saglanabilmesi i¢in
TEV artiglarinin yiizde 1 civarinda olmasi gerekmektedir. Tiirkiye ekonomisinde ise inceledigimiz
bu 40 yillik dénemde ortalama TFV artis hizi ylizde 0,30 seviyesinde gerceklesmistir. Arzu edilen
TFV artiglarina 2003-2013 doneminde yiizde 0,9 ortalamasiyla yaklasilmistir. Fakat 2014 itibariyle
trend tersine donmiis ve bu donemde ortalama TFV artis1 negatif gerceklesmistir. Oysaki 2014-
2019 donemi incelenen donemler arasinda en fazla sermaye artisina sahip olan doénemdir. Bu
sermaye artist TFV artisi ile desteklenmedigi i¢in ekonomik biiyiime bu dénemde 2003-2013 ve
80’li yillara kiyasla diisiik kalmistir.

TFV’ye etki eden faktorleri kabaca ikiye ayirabiliriz. Ilki, tiim sektérleri benzer sekilde etkileyen
ve bir ekonomide kit kaynaklarin ne oranda etkin kullanildiklarini belirleyen kurumlarin
etkinligidir. Acemoglu ve Uger (2020) Tiirkiye ekonomisinde 2014 sonrasi donem igin diigiik
verimliliginin gerisinde, siyasi ve ekonomik kurumlarin igleyisinde meydana gelen aksamalarin
oldugunu ileri sirmektedirler. TFV’ye etki eden ikinci faktor kaynaklarin sektorler arasi dagilimi
ve bunun zaman i¢indeki evrimidir. Eger kaynaklar verimli sektorlerden verimsiz sektorlere
kayiyor ise ekonomide TFV diisecektir. 2014 sonrast donemde ingaat sektoriine yapilan biiyiik
yatirnmlar da benzer sekilde negatife donen TFV artislarmin sebebi olabilir. Bu iki etkiyi
birbirinden ayristirmak Tiirkiye ekonomisinin verimlilik dinamikleri a¢isindan ilging olacaktr.
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Ekler
Ek 1: Sermaye Odemelerinin GSYH i¢indeki Pay1

Herhangi bir ticret almadan ¢alisanlarin sayisini I, ticret karsilig1 calisanlarin sayisini L ve toplam
calisan sayisini E ile gosterirsek, tiim ¢aliganlar icinde ticret almadan calisanlar oranini (z) su
sekilde gosterebiliriz:

L+1 E

Ucret almayan kimseler GSYH iiretimine katki yaparken iicret almadiklari igin ticret 6demeleri
i¢cin goziikmemektedir. S6z konusu kisilerin piyasadan kazanabilecekleri ticreti kazandiklari
varsayimi ile “diizeltilmig istihdam payr” hesaplamak miimkiindiir. Ucretsiz emek orani
arttikca diizeltilmis istihdam paymin daha yiiksek olmast beklenir. Somut olarak diizeltilmis
pay diizeltilmemis paymn E/L kati olacaktir. Yukaridaki tamimdan [ = zE oldugu i¢in
L=E—1=E(1—2z) seklinde yazilabilir. O halde artis oraninu ticret karsihig1 calismayanlarin

bir fonksiyonu olarak ifade edebiliriz:
E 1

L 1-z

z i¢in 1988-2018 donemi iicret karsilig1 calismayanlarin oranini degil ortanca degeri kullanmay:
tercih ediyoruz. Bunun sebebi, ticret karsilig1 calismayan kisilerin orani diizenli olarak diigmekte
oldugu i¢in son yillarin bilgisini kullanmak tim donem igin yaniltici bilgi verecek olmasidur.
Onun yerine tim doénemi daha iyi temsil eden ortanca degeri kullaniyoruz. Sektérler i¢in
diizeltilmis istihdam pay1 hesaplarken her sektordeki iicret 6demeleri ilgili sektériin E/L oran:
ile carpildi. Bu da, dolayli olarak farkli sektorlerde ¢alisanlara farkli izafi ticretler atamak anlamina
geliyor. Peki tiim ekonomi i¢in istihdam pay: bulunurken nasil bir yol izlenmelidir? Tirkiye i¢in
milli gelir verilerinden istihdam pay: hesaplayan ilk ¢alismalardan olan Atiyas ve Bakis (2014)
ticret karsiligi calismayan herkese ekonomideki ortalama ticreti atfetmektir. Bu yol izlenirse
elimizdeki giincel veriler ticretlerin GSYH i¢indeki payinin Atiyas ve Bakis caligmasinda oldugu
gibi 2/3% yaklastigin1 gostermektedir. Sektorel ticret farklari mevcut ve her sektér icinde ticret
karsilig1 caligmayanlarin orani farki ise bu yontemin nemli bir eksigi bulunmaktadir. Ucretsiz
calisanlarin biiyiik gogunlugu tarim sektoriinde caligmaktadir ve tarim sektoriindeki ticretler diger
sektorlere gore daha dustiktiir. Tum ticretsiz ¢alisanlara ortalama ticret atfedildigi zaman tarimda
calisanlara olmasi gerekenden daha yiiksek bir ticret atfedilecegi icin “diizeltilmis isgiicii pay1”
astr1 yiiksek olarak hesaplanacaktir. Bunun 6niine gegmek igin her sektérdeki ticretsiz ¢alisana
i¢cinde bulundugu sektoriin ortalama ticretini atfetmektir. Her sektor icin diizeltilmis isgiicii pay1
hesaplandiktan sonra, sektérel hasila paylar agirlik olarak kullanilarak toplam ekonomi i¢in
isgiicli pay1 sektorel paylarin agirlikli ortalamasi olarak hesaplanabilir. Yaptigimiz hesaplamalar
Tiirkiye icin diizeltilmis isgiicti 6demeleri payinin yaklagik olarak yiizde 49, sermaye paymn (@)
degerinin ise yiizde 51 oldugunu gostermektedir. Burada diger bir noktay1 netlestirmek yerinde
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olacaktir. Prensip olarak 1985, 1990, 1998, 2002 ve 2010 Girdi-Cikt1 tablolarini kullanarak da
sektorel diizeyde isgiicli 6demelerinin payini hesaplamak miimkindiir. Yaptigimiz incelemede
2002 oncesi yillar igin tarim sektoriinde isgiicti 6demeleri pay1 gorece yiiksek (yiizde 10 civari)
ve tarimda {icretsiz ¢aliganlarin orani da yiizde 90’ tizerinde oldugu i¢in diizeltilmis isgiicii pay:
yiizde 100’iin tizerine ¢tkmaktadir. Bu sonucu gergekei bulmadigimiz i¢in Girdi-Cikt: Tablolarim

kullanarak sermaye (isgiicii) pay: tiiretmekten vazgectik.

Tablo 8: Kendi Hesabina Calisanlarin Orani

TAR SAN IN$  HIZ  TOPLAM

1988 94,3 23,8 11,0 33,8 59,6
1989 94,6 19,8 7,2 34,9 61,5
1990 94,0 19,5 7,5 355 61,0
1991 93,8 22,1 9,2 35,6 62,0
1992 94,9 22,9 10,4 36,4 60,3
1993 95,7 24,5 10,2 36,7 57,8
1994 95,1 21,8 11,1 37,8 59,1
1995 95,2 26,5 18,1 36,8 58,5
1996 96,0 24,2 16,8 36,5 57,2
1997 95,1 24,1 14,6 36,6 55,4
1998 95,6 24,6 13,4 36,7 55,4
1999 93,6 24,2 11,9 36,3 55,0
2000 94,5 21,0 13,6 32,0 51,4
2001 95,6 19,6 17,0 31,7 52,8
2002 94,7 17,8 20,8 30,8 50,2
2003 94,6 16,6 19,7 30,9 49,4
2004 93,0 16,7 19,7 30,8 45,5
2005 91,7 16,6 23,8 30,6 43,0
2006 91,3 15,9 22,3 29,6 41,1
2007 91,7 14,5 19,7 27,8 39,6
2008 91,4 14,1 19,3 26,8 39,0
2009 91,4 15,0 21,7 26,5 40,0
2010 90,7 15,0 21,0 24,6 39,1
2011 89,8 14,3 18,4 23,5 38,3
2012 90,1 13,6 18,1 22,5 37,1
2013 90,2 13,7 17,6 21,6 359
2014 90,0 14,4 17,2 21,1 34,0
2015 89,1 14,3 17,3 20,3 33,0
2016 89,7 14,3 19,2 20,1 32,4
2017 89,6 14,5 20,4 20,5 32,7
2018 89,7 14,0 20,4 20,6 32,0
ORTALAMA 92,8 18,5 16,4 29,9 47,4
ORTANCA 93,6 16,7 17,6 30,8 49,4

Kaynak: TUIK, Yazarlarin hesaplamalar1
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Tablo 9: Ucretsiz Caligma Igin Diizeltilmemis Isgiicti Odemelerinin GSYH Igindeki Pay1 (Yeni Milli Gelir

Serileri ile)

TAR SAN NS Hiz TOPLAM TOPLAM (AO)
2009 2,9 33,3 314 33,1 30,2 30,3
2010 2,7 33,6 30,8 34,9 30,9 31,0
2011 3,0 30,9 26,7 35,1 30,4 30,5
2012 3,6 33,2 25,9 36,2 31,8 31,8
2013 4,1 32,9 24,6 36,5 32,0 32,1
2014 4,2 32,6 24,8 37,4 32,6 32,7
2015 4,0 33,6 25,2 38,0 33,1 33,2
2016 5,0 36,6 27,8 41,3 36,3 36,4
2017 4,9 33,1 27,1 39,0 34,0 34,1
2018 5,0 31,0 30,8 38,2 33,6 33,7
ORTALAMA 3,9 33,1 27,5 37,0 32,5 32,6

Kaynak: TUIK, Yazarlarin hesaplamalart.
Not: AO, sektorel hasila paylariyla agirliklandirilmig ortalamay belirtmektedir.

Tablo 10: Isgiicii Odemelerinin GSYH Igindeki Pay1 (Diizeltilmis, Yeni Milli Gelir Serileri ile)

TAR  SAN INS HiZ TOPLAM
2009 456 39,9 38,1 478 44,5
2010 42,0 40,3 37,3 50,4 46,6
2011 46,8 37,0 324 50,7 452
2012 56,2 39,9 314 52,4 47,9
2013 64,0 39,5 29,8 52,7 48,8
2014 65,2 39,2 30,1 54,0 496
2015 62,6 40,3 30,6 54,9 50,1
2016 77,9 43,9 33,8 59,7 55,6
2017 75,8 39,8 32,9 56,3 52,5
2018 78,5 372 37,3 55,22 51,9
ORTALAMA 61,5 39,7 334 53,4 490

Kaynak: TUIK, Yazarlarin hesaplamalart.

Not: Ucret almadan galisan (isveren, iicretsiz aile isgisi ve kendi hesabina) kimselere bulunduklari 4 bityiik sektoriin
ortalama ficreti atfedildi (iicret alsalard: sektoriin ortalama ficretini alacaklari varsayildi). Ucret almadan galisanlarin
orani zaman iginde ¢ok azaldig1 i¢in son yillara ait rakamlarin kullanilmasi ilk dénemlere ait yanls bilgi verecegi i¢in
ticretsiz alisanlarin orani olarak 1988-2018 donemi ortanca degerleri kullanilmustir (bkz. Tablo 8)
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Ek 2: Seriler

Tablo 11: Y, K, L, E, H ve TEV Degerleri, 1980-2019

Y (TL, 2009 K (TL, 2009

sabit fiyat) sabit fiyat) L (kisi) E (yil) H TFV
1980 307584566 540651349 14885941 3,10 22565 80,9
1981 322522748 562241381 15012971 3,34 23493 81,5
1982 334015381 580538442 15168830 3,58 24504 81,4
1983 350619304 597314137 15319284 3,82 25546 82,5
1984 374152718 614327930 15549921 4,05 30438 79,6
1985 390022231 631479938 15808485 4,29 31447 80,5
1986 417370492 656108423 16094979 4,41 32282 83,4
1987 456961092 687658472 16458050 4,53 33283 87,9
1988 466650270 724598237 15995877 4,65 32615 88,3
1989 467824560 760162514 16416608 4,77 33750 84,9
1990 511123156 795692906 16702200 4,90 34620 89,5
1991 515858782 840655198 17376991 4,96 36168 86,0
1992 546729249 883671032 17531049 5,02 36640 88,3
1993 590697320 929437370 16667064 5,08 34978 95,1
1994 558470848 996270349 18023854 5,14 37981 83,4
1995 598631737 104.140.5641 18546389 5,20 39244 86,0
1996 640567780 109.301.4307 19094149 5,36 40841 88,0
1997 688794854 115.536.5877 19103159 5,52 41302 91,5
1998 710091469 123.166.0760 19621189 5,67 42882 89,6
1999 686024304 129.847.3338 19863537 5,83 43881 83,4
2000 731576737 134.094.1080 19441905 5,99 43415 87,9
2001 687957859 140.721.5994 19391454 6,00 43340 80,7
2002 732195466 142.985.1951 19238297 6,21 43617 85,0
2003 773258855 147.018.9279 19051806 6,37 43647 88,4
2004 847834434 153.260.4646 19632000 6,31 44801 93,7
2005 924223073 163.925.0385 20066000 6,40 46082 97,4
2006 989932592 177.839.3798 20423000 6,47 47128 99,0
2007 103.973.0731 194.569.7392 20738000 6,56 48146 98,3
2008 104.851.9070 211.805.2874 21194000 6,64 49449 93,7
2009 999191848 227.213.9073 21277000 6,69 49811 85,8
2010 | 108.399.6979  235.937.6963 22594000 6,90 53688 88,0
2011 120.446.6935  249.171.8455 24110000 6,99 57633 91,9
2012 126.216.0182 268.142.5257 24821000 7,14 59940 91,0
2013 136.933.4107 286.892.5578 25524000 7,27 62159 93,7
2014 144.008.3365 309.338.6957 25931000 7,44 63882 93,6
2015 152.772.5206 332.460.3276 26620000 7,59 66279 94,0
2016 157.636.5403 358.064.7768 27205000 7,76 68531 91,9
2017 169.413.3563 383.156.6128 28189000 7,88 71581 93,4
2018 175.613.6304  410.583.9482 28738000 7,98 73448 92,3
2019 | 177.223.1904  436.109.9992 28080000 8,13 72526 90,9

Kaynak: Yazarlarin serisi.

27



Journal of Research in Economics  iktisat Aragtirmalari Dergisi « Cilt: 5/ Issue * Sayi: | March * Mart 2021 * ss/pp. 28-49
ISSN: 2636-8307 » DOI: 10.29228/JORE.2

ARASTIRMA MAKALESi / RESEARCH ARTICLE

KEY SECTOR ANALYSIS FOR TURKEY: MODIFICATION OF
RASMUSSEN MEASURES

TURKIYE ICIN GIRDI - CIKTI YONTEMI ILE KiLIT SEKTOR
ANALIZI VE RASMUSSEN OLCEGININ BiR UYARLAMASI

Hande KUL GELAL"

Abstract

This paper investigates key sectors of Turkish Economy by using the key sector classification proposed
by Hewings (1974). The paper proposes a new measure based on Rasmussen’s forward linkage measure
“sensitivity of dispersion index”. The measures given by Rasmussen are based on Leontief inverse matrix,
which is demand driven. The paper translates Rasmussen’s forward linkage measure to supply-driven
models by using Ghosh inverse matrix. Application part calculates backward and forward linkages of
Turkey by using 2012 Input-Output table which is released by TURKSTAT (2020) and classifies key
sectors of Turkish Economy by comparing new and old measures.

Keywords: Input-output Matrix, Key Sectors, Power of Dispersion Index, Sensitivity of Dispersion
Index, Coefficient of Variation, Ghosh Inverse, Leontief Inverse

Jel Classification: C67, D57, L14

Oz

Bu galigma, Hewings (1974) tarafindan 6nerilen kilit sektor siniflamasini kullanarak Tiirk ekonomisinin
kilit sektorlerini aragtirmaktadir. Bu ¢aligma, Rasmussene ait bir ileri baglant1 6lgegi olan “dagilim
hassasiyeti” endeksinin bir uyarlamasini1 6nermektedir. Rasmussen tarafindan ortaya sunulan dl¢ekler
talep-gtidiimlii Leontief ters matrisini kullanmakta idi. Bu ¢alisma Rasmussen’in olgegini Gosh ters
matrisini kullanarak arz-giidiimlii modellere uygulamaktadir. Uygulama kisminda Tiirkiye'nin ileri
geri baglantilar1 ve kilit sektérleri TUIK’in 2012 Girdi-Cikt1 tablolar1 kullanilarak hesaplanmugtir
(TURKSTAT, 2020). Ayrica her iki 6lgek kullanilarak yapilan siniflamalar karsilagtirilmastir.

Anahtar Kelimeler: Girdi-gikti Matrisleri, Kilit Sektorler, Dagilim Giicti Endeksi, Dagilim
Hassasiyeti Endeksi, Varyasyon Katsayisi, Ghosh Ters Matrisi, Leontief Ters Matrisi

Jel Siniflandirmasi: C67, D57, L14

Piri Reis University, Rectorship Department, PhD Candidate, E-mail: hkul@pirireis.edu.tr, hande.kul@bilgiedu.net,
Orcid: 0000-0002-9492-4161

Makale Génderim Tarihi: 30.09.2020 28

Yayina Kabul Tarihi: 11.12.2020


https://orcid.org/0000-0002-9492-4161

Key Sector Analysis for Turkey: Modification of Rasmussen Measures

I. Introduction

Economic growth does not occur at random; it is a planned process and there must be some
strategies to achieve the desired growth level. According to Hirschman’s (1958) unbalanced
growth strategy it is not best to support simultaneously all the sectors in an economy. If
governments support some strategic sectors, the aimed growth levels can be achieved by effective
usage of limited resources. Hirschman proposes to use sectoral linkages for determination of
strategic sectors. He suggests supporting the “key” sectors of the economy, which have the highest
interconnection with the other sectors. According to Hewings (1974: 439), a “key” sector is a
sector which has a substantial effect on the economy with the effects of its influence on the other
sectors, employment and value added, or through its connection with final demand sectors.
Briefly, the main feature of ‘key sector’ is that it is the sector which has the greatest impact on the
growth of the country.

Input-output studies allow for investigation of intersectoral dependence. Sectoral interdependence
at input-output level is measured by “linkage” concept. There are several methods for measuring
intersectoral linkages.

The way Hirschman (1958) uses sectoral linkages is proficient when compared to the further
advancements. He uses a qualitative way rather than a quantitative way. Hirschman (1958:
104-109), commentates the analysis of 4 countries (US, Japan, Italy, Norway) by Chenery and
Watanabe’s (1958: 492 — 494) and adapts it to his key sector classification. Hirschman (1958:
108) finds Chenery and Watanabe’s interconnection linkages very rough and he suggests using
Rasmussen’s linkage measure as a more refined measure that captures both direct and indirect
effects through Leontief inverse matrix. Actually, Hirschman’s classification is based on total
linkage effect concept.

Although Rasmussen’s measures are powerful, it has some drawbacks. Rasmussen’s power of
dispersion index — which refers to backward linkage effect - is a meaningful way of measuring
direct and indirect backward linkage effects. But his sensitivity of dispersion index — which refers
to forward linkage effect — is confusing. In the literature, it is proposed to calculate direct and
indirect forward linkage effects, but Rasmussen calculates this index by using the row sums of
the Leontief inverse matrix (as cited in Hazari, 1970; Hewings, 1974). However, Leontief inverse
matrix is derived from a demand-driven coefficient matrix. This makes an ambiguity about why
a supply-driven concept (forward linkage !) was tried to be measured from a demand-driven
model.

This paper says that, Rasmussen’s sensitivity of dispersion index measures something different
than forward linkage effect. Rasmussen’s sensitivity of dispersion measure, which is based on
the Leontief inverse matrix, calculates the output increase of a specific industry in case of a final

1 Formally, forward linkage effect of sector i can be defined as the increase of inputs i used by all the sectors due to the
increase in sector i’s gross output.
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demand increase for all of the goods produced in the economy 2. Such a situation may occur in
case of a dramatical increase in the population growth or per capita income. What Rasmussen’s
index measures is that how much the supplier industry’s product used by the rest of the economy.
But, the new sensitivity of dispersion measure (which is proposed in this paper) based on the
Ghosh inverse matrix calculates the output growth realized in the whole system based on a
specific sector’s primary input * increment, i.e. it measures how the whole economy can boost by
rising up one sectors’ primary input. Increasing primary inputs of the sectors whose sensitivity of
dispersion measure (based on the Ghosh inverse matrix) is high, generates greater output growth
levels in the whole system. So, investing on such sectors is a strategic decision. Jones (1976: 327-
328) and Bayers (1976: 231-232) also suggest using Ghosh inverse matrix in the forward linkages
by this reason, but they do not propose any specific index.

In section 2, I give a summary of past studies related with the input-output analysis for Turkey.
In section 3, I give the theoretical information about Leontief and Ghosh inverse matrices and
their mathematical formulation. In section 4, I introduce the linkage measures of Hazari (1970),
Hewings (1974) and Rasmussen, and give some background information about them. In section
5, I define a total forward linkage measure based on Ghosh inverse matrix by inspiring from
the measures of Hazari (1970), Hewings (1974) and Rasmussen. In section 6, I explain the
methodology to determine the key sectors in this paper. In section 7, I introduce the dataset
used in the application part. In section 8, I present key sectors of Turkish Economy both by using
Ghosh matrix and Leontief matrix. Then I compared the results of these analysis. In section 9,
I summarize the paper, and give some remarks on key sectors of Turkey and the automotive
industry. In the Appendix part, I present some important tables; sectors in Turkish Economy
together with their linkage measures, Nace Rev. 2 classification and a sample of a primitive input-
output table.

2. Literature Review

Kula (2008), classifies key sectors of Turkish Economy by using Chenery and Watanabe (1958)
and Rasmussen linkage measures and their weighted form Turkey’s 2002 I-O table. According to
his classification key sectors of Turkey are “agriculture, hunting and related services, food products
and beverages, textiles, chemical and chemical products, Other non-metallic mineral products,
basic metals, Electrical energy, gas, steam and hot water, wholesale and retail trade, land transport,
Supporting and auxiliary transport services; travel agency services, real estate activities” (Kula,
2008: 15-19).

Also, Yay and Keceli (2009) uses Chenery and Watanabe (1958) and Rasmussen linkage measures
both from the Leontief and Ghosh perspective to classify the key sectors of Turkey for 2002.
They make an aggregation of the sectors in Turkish economy from 59 sectors to 52 sectors and

2 'This situation refers to a demand increase in the overall economy.
3 Primary inputs are denoted in the value added part of an I-O table, they are basically tax, labor wage and capital.
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classify all economic activities into 3 categories these are “natural resource intensive sectors (R)’,
‘high-technology intensive High-Technology Sectors (H-T) and ‘capital labor intensive Heckscher-
Ohlin Sectors (H-O)” (Yay & Kegeli, 2009: 305-315). Moreover they state that “ ... research and
development sector of High — Technology Sectors category, manufacture of pulp, paper and paper
products of Ricardo Sectors category and recycling manufacture of basic metals and electricity, gas,
steam and hot water supply; collection, purification and distribution of water sectors of Heckscher-
Ohlin Sectors category are determined as the strong sectors which may have the highest priority at
investment policies of the economy” (Yay & Kegeli, 2009: 325).

Akbulut (2019: 242), offers to focus supply side of the economy to determine the sectors which
require public investment and subsidy. She analyzes the subsectors of the manufacturing sector by
using OECD 2015 input-output tables and deduces that electrical equipment, metal production,
coal and petroleum products and other manufactured goods sectors are important for Turkish
Economy for their return on capital, value added and labor income (Akbulut, 2019: 246-51).

Pehlivanoglu and Ince (2020), investigates the structural change in the Turkish Economy between
1970 and 2012 by using a dynamic input-output analysis. They found that intermediate good
industries are the key sectors of Turkish economy in every period and also, they observe the
structural change from agriculture to energy intensive industry sectors (Pehlivanoglu & Ince,
2020: 179-185).

3. Theoretical Background

It is important to understand Leontief and Ghosh inverse matrices for understanding the
meaning of Rasmussen’s linkage measures and what is the difference of the offered measure from
the Rasmussens.

3.1. Leontief Inverse Matrix
The basic mathematical modelling of an input-output matrix gives rise to the following
(I-A).X=F (1]

where A is the “direct input coefficient matrix”. Using matrix algebra, there can be found a unique
set of solutions for X if (I — A) is invertible #. Now suppose that the determinant of (I — A4) is
nonzero, then (I — A)~! exists. > Then equation [1] turns out to be

X=U-A)LF. (2]

The matrix (I — A)™' is called as the “Leontief Inverse Matrix”.° It is denoted by,

4 From matrix algebra it is known that (I - A)is invertible iff determinant of (I - A) is nonzero.
-1
5  In mathematics, (I — A)™" is called as the inverse of the matrix (I — A).
-1
6  Some authors call (I —A)™" as the “total requirements matrix’.
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L=[l]=a-a". (3]

Leontief inverse matrix connects each sector’s gross output value to the final demand values in
the economy through the relation

X =L.F. (4]

Equation [4] can be written as a system of linear equations, it is seen that gross output of each
sector is a linear combination of each of the final demands. In other words,

Xi =lnf +lpfo+ -+ lnfa, [5]

Equation [5] shows that output value of any sector in the economy is dependent on the amount
of the final demand for the products of all the sectors. In fact, the Leontief inverse matrix L
plays a role in input-output models similar to the “Keynesian multiplier” in national income
decomposition (Aydogus, 1999: 43-44). If the demand for j™ good increases in the economy,
then sector j purchases inputs from other sectors of the economy 7 in proportion of thejth
column of the direct input coefficient matrix A in the first stage. In the second stage, all the
sectors selling inputs to sector j increases their production in proportion of the j™ column of
A, this causes them to purchase inputs from the rest of the economy in proportion of A.A to
perform this production increase. In the third stage, A.A.A ratio demand increase occur in the
economy due to the production increase happened in the second stage, and so on... The increase
happening in the first stage due to A is called as the “direct effect”, the other increases occurred in
the other stages are called as the “indirect effects”. Leontief inverse matrix L captures all the direct
and indirect effects. This can be proven mathematically from the power series expression of the
Leontief inverse matrix,

L=-A)""=I+A+A*+ A%+, (6]
The matrix I in equation [6] denotes the first one unit increase in final demand.

There are several indices using Leontief inverse matrix as the measurement of intersectoral
dependence in the input-output framework. These indices are used as a total linkage measure.
Leontief inverse matrix is derived from the demand-side of the economy. Alternatively, a similar
model from the supply-side of the economy can be constructed and for the solution of this type
of models I use supply-driven Ghosh inverse matrix.

3.2. Ghosh Inverse Matrix

Leontief inverse matrix relates gross output to final demand. Alternative to the Leontief model
Ghosh inverse matrix relates gross production of each sector to the primary inputs (in other

7 Inareal economy not all the sectors sell and purchase intermediate goods to each other. But in the modelling part
of this paper it is assumed that all the sectors are in trade reation with each other. If sector i sells no good to sector j,
then the {jt" entry of the transaction matrix is zero.
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words the value added part) used by all the sectors (Jones, 1976: 328; Miller & Blair, 2009: 543;).
Ghosh inverse matrix is obtained from the “direct output coefficient matrix” B from a similar
method to the Leontief inverse matrix (Miller & Blair, 2009: 543). “Ghosh inverse matrix” G is

defined as following
G=(U-B). (7]

Mathematically, Ghosh inverse matrix can be derived by reading Table 7 from column side; by
summing up the j th column of Table 7 it is obtained that,

X; =Xl x; + V. (8]

where Vj is the value-added part of the J ™ sector. Considering the whole system of n equations,
equation [8] turns to be

X =iZ+v.8 [9]
Replacing b;j = %’ in equation [8] gives,

Xj ZZ?zlbini-l_Vj- [10}

Then considering [10] as a system of # linear equations and writing them in the matrix form, the

below equation is obtained
X.(I-B)=V. [11]
Solving the above equation,
X =V.(I-B)'=V'.G. [12]

The entries 8ij of the matrix G measure the value of sector j’s production increase per unit of
primary input® increase occurred in sector i (Jones, 1976: 328; Miller & Blair, 2009: 544). In other
words, if sector i increases its labor or capital then by the theory of production function its output
increases, then this leads to an increase in the supply of inputs to sector j from sector i; as a result
of this, output of sector j increases.

In the demand-driven Leontief model, it is assumed that the input coefficients ajj are stable. This
means that if the inputs used by sector i are doubled, then the output of sector i is doubled. In
contrast to this, in the supply-driven Ghosh model, output coefficients bj; are stable; i.e. if the
output of sector i is doubled, then all the sales of sector i are doubled (Ghosh, 1958: 61; Miller &
Blair, 2009: 544).

8  The prime ( 7 ) on a vector denotes that it is a row vector. In equation [ 8], X’ denotes the row vector of gross
outputs, V' denotes the row vector of value added of each sectorand i’ = [1 1 1].

9  Payments to the primary factors of production, i.e. wages, rent and interest paid to labor, land, capital and taxes,
imports, etc.
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4. Rasmussen-Hazari-Hewings’s Linkage Measures

There are several linkage measures proposed by several authors. These are mainly proposed by
Bayers (1976), Chenery and Watanabe (1958), Dhawan and Saxena (1992), Hazari (1970), Hewings
(1974), Hirschman (1958), Leontief, Rasmussen, Yotopoulos and Nugent (1973). Among all, the
combination of Hazari (1970), Hewings (1974) and Rasmussen measures can be thought as the
most detailed one, because they both deal with the strength of input demand or output supply of
the sectors and the dispersion of this demand. Their measure can discriminate the sectors which
are interconnected only a few sectors and the sectors which are linked most of the sectors in
the economy. This property makes of Hazari (1970), Hewings (1974) and Rasmussen’s measures
more powerful than the others. This is also appropriate to the key sector theory of Hirschman
(1958: 116-19), which concerns the sectors that can stimulate the rest of the economy evenly by

a small unit increase in itself.

Rasmussen proposed two measures which are given by the row and column sums of the Leontief
inverse matrix. He used the averages of the row and column sums of the demand-driven Leontief
inverse matrix as backward and forward linkage measures, respectively. They can be formulated
as

R _ 2?=1lij R _ Z;'l=1lij
PD] == and SDL ==

(13]
where [;; is an entry of the Leontief inverse matrix L = (I — AL

Hazari (1970: 301) points that the above measures are not appropriate for interindustry
comparisons. The normalizations of these measures are used by many authors in the literature. I
show these normalized measures in below.

4.1. Power of Dispersion Index

The “power of dispersion measure” is formulated as below

2?’-_ 1::
T Por [14]
. = ) —
b Efasiny o 2, P
n2 n

This can be interpreted as a backward linkage measure. Intuitively, PD]-Ris an estimate of the
average increase in the output of the supplier industries when the demand for intermediate
goods of industry j increases by one unit. By the nature of a total linkage index, this demand
for intermediate goods stems from the input requirements of the user industry due to the final
demand increase. The denominator of U; denotes the average of this estimate for all industries.
Therefore, U;

j
final demand increase in sector j with the other sectors. Hence, U; >1 means that sector j draws

is a way of the comparison of the economic revival in the region created by the
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heavily on the rest of the economy (Hazari, 1970: 301). In other words, sector j’s input usage in the
economy is more than the average value of all the other sector’s input usage.

4.2. Sensitivity of Dispersion Index

The “sensitivity of dispersion measure” is formulated as

n
Yj=1lij R
Ui =sr g =i [15]
2l‘=12]'=1 ij Ei=1SDi
n2 n

This can be interpreted as a forward linkage measure. As in the same way of “power of dispersion
index”, SD{ is an average estimate of the output increase of sector i if the final demand of all the
industries in the economy increases by one unit. Similarly, the denominator of U; is an average
of this estimate for all the industries in the region. So, U; is a way of the comparison of the
economic revival occurred in sector i with the other sectors in the economy in case of a final
demand increase in all the sectors. Hence, U; >1 means that sector / is a crucial input supplier
for the rest of the economy. Because if the final demand increases in every industry, then sector
i’s output is needed more than the other industries (Hazari, 1970: 302). In other words, sector i’s
output is used as an input by the other sectors in the economy more than the average value of all
the other sector’s output in the system, or the goods of the i*" sector are demanded more than
the other sector’s goods. As can be seen, Rasmussen’s sensitivity of dispersion index is a demand-
driven forward linkage measure.

4.3. Coefficient of Variation Index

The above indices are based on the averaging method and for outliers averaging methods may
give misleading results. For example, consider that an industry uses extremely high amount of
inputs from one or two industries such that the “power of dispersion index” of this industry is
greater than others. In this case, an increase in the final demand for the goods of this industry
will affect only one or two sectors but not the others. To achieve this problem Hazari (1970: 302)
proposed to use “coefficient of variation indices’,

1/2

v = [t (-t ) | , [16]

1¢n
Rzizllij

1/2
[t~ 3551 lii)z]

1¢n
nZj=1tij

Vi= (17]

where i, j=1,...,n. The numerator of the coefficient of variation indices are standard deviations
of the corresponding “power of dispersion” and “sensitivity of dispersion” indices. The indices Y
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and V; measure the variability of the dispersion around the mean. A high value of V; indicates
that sector j purchases inputs from a few sectors while a low value of V; indicating that sector
j purchases inputs from most of the sectors equally. Similarly, a high value of V; indicates that
sector i sells its good to a few sectors while a low value of V; implying that sector i’s good is evenly
used by most of the sectors. So, low values of V; and V; show that the sector is interconnected with
most of other sectors. 1

5. Application of Rasmussen-Hazari’s Linkage Measures to Ghosh’s Supply-Side
Model

This model requires the translation of Rasmussen’s forward linkage measure to supply-driven
models. As I mentioned before, Rasmussen’s sensitivity of dispersion index measure 11 the value
of output increase of a given sector when the final demand for the goods of all industries in the
system increases by one unit. It is a demand-driven measure based on the Leontief inverse matrix.
But this approach catches the output growth of the industries depending on the demand coming
from the rest of the system. If someone is interested in the output growth occurred in the whole
system due to a specific sector’s output growth stemming from its endogenous dynamics, he
has to use supply driven models. With the aim of measuring this effect, I will apply Rasmussen’s
forward linkage measure SDR to the supply-driven Ghosh inverse matrix.

Take the row sums Xj=18ij of the Ghosh inverse matrix G = (I — B) 1. 1 will denote this supply-
driven measure as SDR(G). Then

=19

SDE(G) = (18]

is an estimate of the average output increase of a random industry due to a primary input increase
of jth industry. Using Hazari’s (1970) method I construct the normalized version of the supply-
driven SDR(G)-measure as following

spf(6)
DIRELIGON
n

Ui(G) = [19]

Thus, U;(G) is the average output increase of the sectors in the economy due to a primary input
increase of i*" sector. U;(G)>1 means that sector i's output is highly used by many industries. To
avoid misleading results for the outliers in such averaging methods, I derived the corresponding
coefficient of variation index by inspiring from Hazari (1970). This helps to measure the
variability of dispersion relative to its mean. The following index is an application of equation

[17] to Ghosh inverse matrix, I will call it as the “supply-driven coefficient of variation of the
sensitivity of dispersion index”. The formula is given as below

@

10 “j” denotes the sector in matter is considered from the colums (as a backward effect), “i” denotes the sector in matter
is considered form the rows (as forward effect).
11  Rasmussens sensitivity of dispersion index measure refers to the forward linkage effect.
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1/2
[ﬁ S (90- 727 gij)z]

1vn
n2j=19ij

Vi(6) = [20]

A high value of V;(G) indicates that the primary input growth of sector i benefits only a few
sectors, while a low value of V;(G) indicates that primary input growth of sector i benefits most
of the sectors in the economy evenly.

6. Forward and Backward Linkages and Key Sector Classification

As a forward linkage measure, this paper uses sensitivity of dispersion measure which is calculated by
using the Ghosh inverse matrix in section 5. Since Ghosh inverse matrix is supply-driven, this measure
catches the total linkage effects in case of any supply increment. As a backward linkage measure, the
paper uses power of dispersion index by using Leontief inverse matrix which is proposed by Hazari
(1970: 301)-Hewings (1974: 441-42) — Rasmussen which is defined in section 4.1.

As Hewings (1974:441-43) suggested, for key sector identification I will use the combination
of dispersion and variation indices, U’s and V’s. Key sectors will be determined as those U’s are
bigger than 1 and V’s are relatively low !2. This method helps to specify the sectors both creating
high linkage effect relative to the mean and having interaction with wide range of sectors. The
reason why I use coefficient of variation indices together with power of dispersion and sensitivity
of dispersion indices is that a sector having high value of U; and U; might be affecting only a
few sectors in case of any demand or primary input increase. At this point, I also interested in
the variability of the dispersion. Because this better reflects the strength of the interconnection.
Hazari (1970: 302) also supports the idea that spread effects of industrial diversification is
important for economic development. However, Hirschman (1958: 108) disregards the spread
effects when classifying key sectors, he focuses Rasmussens total linkage measures to catch the
direct and indirect effects. In this paper, I focused both the total effects and the spread effects.

7. Data and Model

This paper uses national input-output table of Turkey for the year 2012, named as “Domestic Input-
Output Table, 2012 (at basic prices)”, which is the most current one (TURKSTAT, 2020). The input-
output table released by TurkStat is for 64 sectors, sector and product classification of the table
is in accordant with NACE Rev 2 (“Statistical classification of economic activities in the European
Community”) and CPA 2008 (“Statistical Classification of Products by Activity in the European
Economic Community”) (Eurostat, 2008: 43-44). There are two empty columns and rows in the data,
which belong to the sectors, “Imputed rents of owner-occupied dwellings (L68A)” and “Services of

12 Asector is determined as a ‘key sector if its power of disspersion index U} and sensitivity of dispersion index U; are
bigger than 1, and their corresponding variation indices V; and V; are relatively low.
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households as employers; undifferentiated goods and services produced by households for own use

(T)7 sector 45 and sector 64 respectively. When dealing with the data, I replaced these empty cells by

0. Then I calculated the power of dispersion index by using the Leontief inverse matrix and supply-

driven sensitivity of dispersion index by using Ghosh inverse matrix. I also calculated the demand-

driven sensitivity of dispersion index by using Leontief inverse matrix to make a comparison of the

results. These measures refer to the total linkage measures, so they catch all the direct and indirect

effects. I also calculated the coefficient of variation index for both measures to see the diversity

of the dispersion. Key sector classifications of Turkish economy both for the supply-driven and

demand-driven models are discussed in the following section 8.

8. Key Sectors of Turkish Economy

8.1. Using Ghosh Inverse Matrix for The Sensitivity of Dispersion Index

Key sectors of Turkish Economy are determined from domestic input-output table for 2012. The

sectors whose power of dispersion and sensitivity of dispersion indices are higher than 1, are

listed in Table 1; there are 14 sectors both U; and U; indices are greater than 1.

Table I: Sectors of Turkish Economy whose Power of Disperson and Sensitivity of Dispersion Indices are

Greater than 1

No CPA Sectors PDI, CV, SDI, CV,
2008 U; V; U; Vi
49 | M73 Advertising and market research services 1.38 | 474 | 1.67 | 3.51
0 K65 Insurance, reinsurance and pens%on fund.ing services, except 120 | 483 | 111 | 456
compulsory social security
14 | C23 Other non-metallic mineral products 1.16 | 5.00 | 1.25 | 4.78
15 | C24 Basic metals 1.13 | 520 | 1.13 | 4.82
7 Cl6 Wood and of products of wood an'd' cork, exc.ept furniture; articles 113 1525 | 131 | 44
of straw and plaiting materials
50 M74_ | Other professional, scientific and .technical services and veterinary 107 1534 | 131 | 397
M75 services
24 | D35 Electricity, gas, steam and air conditioning 136 | 7.29 | 1.68 | 5.30
9 | C18 Printing and recording services 1.06 | 5.21 | 1.63 | 3.14
37 | )58 Publishing services 1.05 | 497 | 1.08 | 4.34
13 | C22 Rubber and plastic products 1.05 | 5.28 | 1.11 | 4.57
159 Motion picture, video and television programme production
38 16 0 services, sound recording and music publishing; programming and | 1.17 | 5.80 | 1.66 | 3.88
broadcasting services
8 C17 Paper and paper products 1.04 | 537 | 1.20 | 4.20
32 | H50 Water transport services 1.03 | 5.60 | 1.15 | 4.44
35 | H53 Postal and courier services 1.02 | 5.11 | 1.25 | 3.82

Source: TURKSTAT (2020) and Author’s own calculations
Note: PDI: Power of Dispersion Index, SDI: Sensitivity of Dispersion Index, CV: Coefficient of Variation (for
corresponding PDI or SDI)

38



Key Sector Analysis for Turkey: Modification of Rasmussen Measures

Also, coefficient of variation of the sectors calculated and the sectors with low coefficient of
variation are analyzed. The coefficient of variation for power of dispersion measure ranges
between 3 and 8. The coefficient of variation for sensitivity of dispersion measure ranges between
4 and 8. I determined thresholds for the coefficient of variation indices as their mean. So,
the threshold for the coefficient of variation of power of dispersion measure is 5.604, and the
threshold for the coefficient of variation of sensitivity of dispersion measure is 5.500. Considering
these criteria, I eliminated two sectors, these are “Electricity, gas, steam and air conditioning”
sector and “Motion picture, video and television programme production services, sound recording
and music publishing; programming and broadcasting services” sector. These two sectors backward
and forward linkage effects are high, but they are not connected with every other sectors evenly.
Especially, for their backward linkage effect, i.e. final demand increase in these sectors can create
intermediate demand increase in some part of the economy not the whole.

Table 2 demonstrates the key sectors of Turkish Economy for the supply-driven model. There
are 12 particularly important sectors for Turkish Economy. This means that if the final demand
in these sectors rises then, then this increases the demand for intermediate goods in the rest of
the economys; also, if a primary input increase occurs in these sectors, this leads to production
increase in the rest of the economy. Investing on these sectors not only favors them but the rest
of the economy evenly. Growth of these sectors both increases the demand and the supply in the

economy.
Table 2: Key Sectors of Turkish Economy (Supply-driven Model)
No CPA Sectors PDI, CV, SDI, CV,
2008 U; \f U; V;
49 | M73 Advertising and market research services 1.38 | 474 | 1.67 | 3.51
0| Kes Insurance, reinsurance and pension fund'mg services, except 120 | 483 | 111 | 436
compulsory social security

14 | C23 Other non-metallic mineral products 1.16 | 5.00 | 1.25 | 4.78
15 | C24 Basic metals 1.13 | 5.20 | 1.13 | 4.82

. Cl6 Wood and of products of wood and cork, except furniture; articles 113 505 | 131 | 4ae

of straw and plaiting materials

M74_ | Other professional, scientific and technical services and veterinary

50 M75 services 1.07 | 5.34 | 1.31 | 3.97
9 | C18 Printing and recording services 1.06 | 5.21 | 1.63 | 3.14
37 | J58 Publishing services 1.05 | 497 | 1.08 | 4.34
13 | C22 Rubber and plastic products 1.05 | 528 | 1.11 | 4.57
8 | C17 Paper and paper products 1.04 | 537 | 1.20 | 4.20
32 | H50 Water transport services 1.03 | 5.60 | 1.15 | 4.44
35 | H53 Postal and courier services 1.02 | 5.11 | 1.25 | 3.82

Source: TURKSTAT (2020) and Author’s own calculations

In Table 2, sensitivity of dispersion index is calculated by using the new method offered in this
paper (by using Ghosh inverse matrix in order to Leontief inverse matrix). If Ghosh inverse

39



Hande KUL GELAL

matrix is used in the key sector identification, then this allows for the determination of the sectors
which positively affect the rest of the economy due to any increase in their factors of production.
Furthermore, the advantage of using Ghosh matrix in the sensitivity of dispersion measure is the

determination of the sectors whose feeding effect is high.

8.2. Using Leontief Inverse Matrix for The Sensitivity of Dispersion Index

In this part, I calculated the sensitivity of dispersion measure by using Rasmussen’s method (by using
Leontief inverse matrix) and determined the key sectors by using this traditional way. According to

this method, 9 demand-driven key sectors of Turkish Economy are represented in Table 3.

The key sectors in Table 3 are the sectors whose backward and forward linkage effects are high,
i.e. these sectors stimulate production for most of the sectors in the economy by creating higher
input demand requirements in case of any final demand increase for their products, and also if
final demand increases for all the sectors in the rest of the sectors, then the output of the sectors

in Table 3 increases.

In the previous supply-driven model, “Paper and paper products”, “Printing and recording
services”, “Rubber and plastic products”, “Other non-metallic mineral products”, “Basic metals”
and “Advertising and market research services” were already determined as the key sectors. But
using this old type demand-driven model of Rasmussen, the sectors “Food, beverages and tobacco
products”, “Constructions and construction works” and “Accommodation and food services” are
also determined as key sectors. So, by comparing two methods, it can be said that the output of
construction, manufactured food and accommodation sectors are affected by the “demand” in

the overall economy. '3

Table 3: Key Sectors of Turkish Economy (demand-driven model)

No CPA 2008 Sectors Pl?i L (‘:I‘]I’ Sgil, (‘:,\:’
5 C10-C12 Food, beverages and tobacco products 1.23 | 486 1.15 | 5.00
C17 Paper and paper products 1.04 | 537 1.03 | 5.39

9 C18 Printing and recording services 1.06 | 521 1.09 | 5.11
13 C22 Rubber and plastic products 1.05 | 528 1.11 | 4.98
14 C23 Other non-metallic mineral products 1.16 | 5.00 1.05 | 5.50
15 C24 Basic metals 1.13 | 520 1.66 | 3.68
27 F Constructions and construction works 1.23 | 488 131 | 453
36 I Accommodation and food services 1.08 | 475 1.03 | 5.02
49 M73 Advertising and market research services 1.38 | 474 129 | 497

Source: TURKSTAT (2020) and Author’s own calculations

13 The sectors in Table 3 are considered under the Nace Rev.2 classification in Table 9.
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If the key sectors are determined by using Leontief inverse matrix for both indices, then the
stimulating and feeding effect of these sectors are dependent on the output demand inside or
outside of the sectors. Investments on these kinds of key sectors need attention. Because if there
is a general demand deficiency in the economy, the investments would remain inactive.

8.3. Comparison of Demand-driven and Supply-driven Key Sectors

Comparing the results of demand-driven and supply-driven sensitivity of dispersion measures,
it is seen that there are some common sectors in the key sector classifications of two methods.

» «

These sectors are “Paper and paper products”, “Printing and recording services”, “Rubber and plastic
products”, “Other non-metallic mineral products”, “Basic metals” and “Advertising and market
research services”. Therefore, the common trait of these sectors is that their output is affected by
the final demand increase of all the sectors in the rest of the economy and an increase in their
factors of production affects the production of all the sectors in the economy. This is evident by

the nature of supply-driven and demand-driven sensitivity of dispersion measures 4.

Table 4: Comparision of Key Sectors for Leontief and Ghosh Type Sensitivity of Dispersion Index

Sectors (Leontief) Sectors (Ghosh)
Food, beverages and tobacco products Advertising and market research services
Insurance, reinsurance, and pension funding services, except
Paper and paper products . .
compulsory social security
Printing and recording services Other non-metallic mineral products
Rubber and plastic products Basic metals

Wood and of products of wood and cork, except furniture; articles

Other non-metallic mineral products s .
of straw and plaiting materials

Other professional, scientific and technical services and veterinary

Basic metals :
services
Constructions and construction works Printing and recording services
Accommodation and food services Publishing services
Advertising and market research services Rubber and plastic products

Paper and paper products

Water transport services

Postal and courier services

As a result, wood and paper industry, plastic manufacturing, metal manufacturing and
professional activities are good decisions for investments. Because output levels of these sectors
are dependent to the overall demand in the economy and also increasing their output level
stimulates the rest of the economy. In other words, these sectors bidirectionally connected to
the rest of the economy. In addition to these, it is evident from the demand-driven key sector
classification (sectors (Leontief)) that if the overall demand in the economy increases then

productions in food industry, construction sector and accommodation sector rise. In return,

14 Forward linkage effect in a way.
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supply-driven key sector classification (sectors (Ghosh)) shows that if the factors of production
in the wood manufacturing, technical services, publishing services, transportation services and
postal services increase, then the output increases in the rest of the economy.

9. Conclusion

This paper presents a modification of Rasmussen’s total forward linkage measure - sensitivity of
dispersion index — which is based on Ghosh inverse matrix. Rasmussen’s sensitivity of dispersion
measure estimates the output increment of an industry when the final demand for the output of
each industry in the economy increases, whereas the index proposed in this paper estimates the
output growth in the economy (for each of the sectors) when a sector’s primary input increases.
As well as the strength of the sectoral linkages, variation of the interconnection is also emphasized
in this paper. So, the coefficient of variation of the linkage measures are also analyzed.

In the application part, key sectors of Turkish Economy are classified both by the supply-driven
and demand - driven model. Supply-driven model uses power of dispersion index based on
Leontief inverse matrix, the sensitivity of dispersion index based on Ghosh inverse matrix and
the coefficient of variation indices. Supply-driven key sectors of Turkish economy are “Wood

» o«

and of products of wood and cork, except furniture; articles of straw and plaiting materials”, “Paper

» o«

and paper products”, “Printing and recording services”, “Rubber and plastic products”, “Other non-

» <«

metallic mineral products”, “Basic metals

» o« » o«

, “Water transport services”, “Postal and courier services”,
“Publishing services”, “Insurance, reinsurance and pension funding services, except compulsory
social security”, “Advertising and market research services”, “Other professional, scientific and
technical services and veterinary services”. As a development strategy, investment should be given
to these sectors. Because by the nature of the measures used in this method those sectors have the
highest interconnection with several sectors in Turkey, i.e. final demand increase in these sectors
stimulates the production in the most of other sectors, and if the factors of production of those
sectors increases then the output level grows in the most of the other sectors evenly.

Among these 12 sectors, “Advertising and market research services”, “Insurance, reinsurance and

» <«

pension funding services, except compulsory social security”, “Other non-metallic mineral products”,
“Basic metals” are the sectors whose power of dispersion indices are high with lowest variation. 1°
Due to their highest backward linkage effect these sectors stimulate the rest of the economy if
their production increase. These 4 sectors require more attention for investment decisions in
the Hirschmanian concept. Besides “Advertising and market research services” and “Printing and
recording services” sectors show highest sensitivity of dispersion with lowest variation. This means
that if any primary input increase occurs in these sectors, this leads to output increase in many
sectors. So, these sectors need more attention due to their feeding effect for many sectors in the
rest of the economy. It can be said that “Advertising and market research services” sector is very
important both for its stimulating (backward linkage) and feeding (forward linkage) effect. The

15 The priority is given to the backward linkage effects as in Hirschmanian perspective.
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priority should be given to “Advertising and market research services” sector in the supply-driven

perspective.

Key sector classification in Table 2, shows that manufacturing industry in Turkey has a positive
effect on the economic growth, but the key sectors in Turkish manufacturing industry are those
low or middle-low technology sectors. Dogruel and Dogruel (2018: 278-84) show that the share
of low technology sector groups is high both in labor, value added and average labor productivity.
This study supports the idea of Dogruel and Dogruel (2018).

For comparison, I also calculated the sensitivity of dispersion index (based on Leontief inverse
matrix) and classified key sectors of Turkish Economy by using this index and the power of
dispersion index (based on Leontief inverse matrix) in section 8.2. There are 9 many demand-
driven key sectors, 6 of them are the same as in supply-driven model. These are “Paper and paper

» <« » o«

products”, “Printing and recording services”, “Rubber and plastic products”, “Other non - metallic
mineral products”, “Basic metals” and “Advertising and market research services”. This similarity
shows that these common sectors have high backward linkage effect, and at the same time both
their output is affected by the demand increase in the overall economy and those sectors boom
the other sectors by increasing their primary input levels. There are also 3 different sectors in the
demand-driven model; “Food, beverages and tobacco products”, “Constructions and construction
works”, “Accommodation and food services”. The output of these sectors is highly affected by the
overall demand in the economy besides their high backward linkage effect. Construction sector
appears in the demand-driven key sector classification whereas it is not appeared as a supply-
driven key sector. Construction sector’s power of dispersion index is 1.22, which is above the 1
threshold, its demand-driven sensitivity of dispersion index is 1.31, again above the 1 threshold,
but its supply-driven sensitivity of dispersion index is. 0.73, which is below the classification
threshold. '® This proves the fact that construction sector is a leading sector of Turkish economy
such that it uses inputs form many industries, and high demand-driven sensitivity of dispersion
index for construction sector shows that its output growth is highly affected from economic booms
and recessions. But its low its supply-driven sensitivity of dispersion index show that construction
sector is deprived of the endogenous power of developing the economy by increasing its primary
inputs. So, investments in construction sector should be made carefully. Investing on this kind of

sectors can be insufficient for increasing economic activity in recession terms or in the long run.

According to the supply-driven key sector classification, tertiary sectors such as advertising,
publishing, technical activities, transportation and finance-insurance sectors are also important
for Turkey. This condition may indicate the structural change from industrial sectors to tertiary
sectors. Furthermore, the manufacturing industry has high linkage effects, especially for metal,
paper, plastic, wood and non-metallic mineral products. This kind of intermediate good

producing sectors are good decisions for investments for enhancing further productivity.

16  Check from Table 6.
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The sectors related with automotive industry show low forward linkage effects according to the
sensitivity of dispersion measure based on Ghosh inverse. 17 Table 6 shows that the sectors “Motor
vehicles, trailers and semi-trailers” and “Other transport equipment” have high backward linkage
effect together with a low variation but low forward linkage effect together with high variation.
This means that final demand increases in these sectors create production increase in the other
sectors evenly; but if a primary input increase occurs in automotive industry, then this creates
insignificant output increase in a few sectors. Therefore, automotive industry is also affected
by the exogenous demand, but it is insufficient to increase economic activity endogenously by
increasing its labor and capital.

Table 5 represents the key sectors of Turkish economy for the supply-driven method improved
in this paper. Here I ordered the sectors with respect to Hirschman (1958) priority and Hazari
(1970) perspective. Hirschman (1958: 98-120) attaches importnace to the backward linkage
effect (power of dispersion) more than the forward linkage effect (sensistivity of dispersion).
Hazari (1970: 302), indicates that low coefficient of variation shows the interconnection with
many sectors.

Table 5: Key Sectors of Turkish Economy in the Ordered Form
PDI, CV, SDI, CV,

No CPA 2008 Sectors U, v, U, v,
49 M73 Advertising and market research services 1.38 | 4.74 | 1.67 | 3.51
9 C18 Printing and recording services 1.20 | 4.83 | 1.11 | 4.56
50 | M74_M75 Other professional, sc1e.nt1ﬁc and .techmcal services and 116 | 5.00 | 125 | 478
veterinary services
35 H53 Postal and courier services 1.13 | 5.20 | 1.13 | 4.82
7 Cl6 Wood and of products of wood and cork, except furniture; 113 | 525 | 131 | 44a

articles of straw and plaiting materials
14 C23 Other non-metallic mineral products 1.07 | 534 | 1.31 | 3.97
Insurance, reinsurance and pension funding services, except

42 Kes compulsory social security 1061 521 1.63 | 3.14
8 C17 Paper and paper products 1.05 | 497 | 1.08 | 4.34
37 J58 Publishing services 1.05 | 5.28 | 1.11 | 457
15 C24 Basic metals 1.04 | 5.37 | 1.20 | 4.20
32 H50 Water transport services 1.03 | 5.60 | 1.15 | 4.44
13 C22 Rubber and plastic products 1.02 | 511 | 1.25 | 3.82

Source: TURKSTAT (2020) and Author’s own calculations

17  Look at Table 6.
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Appendix
Table 6: Sectors of Turkish Economy and Their Corresponding Measures
No CPA 2008 Sectors Pllj)i L (‘:/\1,, Sgil’ (‘:,\:’
1 A01 Products of agriculture, hunting and related services 0.92 | 6.63 | 0.99 | 5.81
2 A02 Products of forestry, logging and related services 0.76 | 6.74 | 1.16 | 4.20
Fish and other fishing products; aquaculture products;
3 A03 Suppor% fervices o gshing P 083 | 616 | 0.74 | 635
4 B Mining and quarrying 093 | 5.65 | 1.40 | 3.69
5 C10-C12 Food, beverages and tobacco products 1.23 | 4.86 | 0.77 | 6.69
6 C13-C15 Textiles, wearing apparel, leather and related products 1.23 | 592 | 0.88 | 7.46
7 Cl6 Wood and of.products of wood an'd' cork, excgpt furniture; 113 | 525 | 131 | 444
articles of straw and plaiting materials
8 C17 Paper and paper products 1.04 | 537 | 1.20 | 4.20
9 C18 Printing and recording services 1.06 | 5.21 | 1.63 | 3.14
10 C19 Coke and refined petroleum products 0.75 | 6.77 | 1.21 | 3.91
11 C20 Chemicals and chemical products 0.98 | 592 | 1.24 | 4.28
12 i Basic pharmaceutical produ.cts and pharmaceutical 101 | 518 | 073 | 650
preparations
13 C22 Rubber and plastic products 1.05 | 5.28 | 1.11 | 4.57
14 C23 Other non-metallic mineral products 1.16 | 5.00 | 1.25 | 4.78
15 C24 Basic metals 1.13 | 520 | 1.13 | 4.82
16 5 Fabricated metal prodgcts, except machinery and 1 457 | 095 | 516
equipment
17 C26 Computer, electronic and optical products 0.98 | 549 | 0.73 | 6.67
18 C27 Electrical equipment 1.18 | 4.55 | 0.78 | 6.17
19 C28 Machinery and equipment n.e.c. 1.10 | 4.72 | 0.64 | 7.18
20 C29 Motor vehicles, trailers and semi-trailers 1.13 | 495 | 0.68 | 7.37
21 C30 Other transport equipment 1.02 | 513 | 0.67 | 7.07
22 C31_C32 Furniture and other manufactured goods 115 | 4.66 | 0.68 | 7.14
23 33 Repair and installation .services of machinery and 098 | 512 | 115 | 395
equipment
24 D35 Electricity, gas, steam and air conditioning 1.36 | 7.29 | 1.68 | 5.30
25 E36 Natural water; water treatment and supply services 0.98 | 5.31 | 0.89 | 5.16
Sewerage services; sewage sludge; waste collection,
26 E37-E39 | treatment and disposal services; materials recovery services; | 0.98 | 5.65 | 1.35 | 4.36
remediation services and other wa...
27 F Constructions and construction works 1.23 | 488 | 0.74 | 7.29
28 Ga5 Wholesale and reta}l trade and repair services of motor 097 | 533 | 1.02 | 463
vehicles and motorcycles
29 Ga6 Wholesale trade services, except of motor vehicles and 099 | 5.16 | 1.00 | 424
motorcycles
30 Ga7 Retail trade services, except of motor vehicles and 094 | 537 | 072 | 634
motorcycles
31 H49 Land transport services and transport services via pipelines | 0.99 | 6.14 | 1.02 | 5.38
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32 H50 Water transport services 1.03 | 5.60 | 1.15 | 4.44
33 H51 Air transport services 1.04 | 5.15 | 0.71 | 6.77
34 H52 Warehousing and support services for transportation 0.98 | 5.86 | 1.45 | 3.71
35 H53 Postal and courier services 1.02 | 511 | 1.25 | 3.82
36 I Accommodation and food services 1.08 | 4.75 | 0.69 | 6.61
37 )58 Publishing services 1.05 | 497 | 1.08 | 4.34
Motion picture, video and television programme
38 J59_J60 production services, sound recording and music publishing; | 1.17 | 5.80 | 1.66 | 3.88
programming and broadcasting services
39 J61 Telecommunications services 1.01 | 5.82 | 0.90 | 5.85
0 162,763 Computer programming, co.nsultanfy and related services; 079 | 658 | 116 | 4.07
Information services
41 K64 Financial services, except insurance and pension funding | 0.90 | 6.14 | 1.13 | 4.41
0 K65 Insurance, reinsurance and pension fund.lng services, 120 | 483 | 1.11 | 436
except compulsory social security
5 K66 Services auxiliary to ﬁnanc.1a1 services and insurance 089 | 576 | 132 | 3.74
services
44 L68B Real estate services excluding imputed rents 0.78 | 6.50 | 0.80 | 5.72
45 L68A Imputed rents of owner-occupied dwellings 0.63 | 8.00 | 0.57 | 8.00
46 M69M70 Legal and accounting serv1ces;S'erV1ces (?f head offices; 084 | 621 | 140 | 337
management consulting services
47 M71 Architectural and engineering services; technical testing 099 | 560 | 125 | 449
and analysis services
48 M72 Scientific research and development services 0.76 | 6.62 | 0.57 | 8.00
49 M73 Advertising and market research services 1.38 | 4.74 | 1.67 | 3.51
50 M7AM75 Other professional, sc1e.nt1ﬁc and .techmcal services and 107 | 534 | 131 | 397
veterinary services
51 N77 Rental and leasing services 0.81 | 640 | 1.38 | 3.43
52 N78 Employment services 0.80 | 6.28 | 1.50 | 3.10
53 N79 Travel agency, tour operator and otl.ler reservation services |50 8 4 a0 | 062 | 7.66
and related services
Security and investigation services; services to buildings
54 N80-N82 and landscape; office administrative, office supportand | 0.82 | 6.33 | 1.34 | 3.51
other business support services
55 084 Public admlnlstrathn and d?fence s'erV1ces; compulsory 094 | 535 | 059 | 7.73
social security services
56 P85 Education services 0.77 | 6.56 | 0.60 | 7.60
57 Q86 Human health services 098 | 545 | 0.61 | 7.98
58 Q87Qss Residential care services; social Work services without 095 | 526 | 057 | 8.00
accommodation
59 R90-R92 Creative, arts, enter'tamment, l%brary, archlye, muse.um, 092 | 600 | 068 | 735
other cultural services; gambling and betting services
60 R93 Sporting services and amusement and recreation services | 1.16 | 4.50 | 0.77 | 6.16
61 $94 Services furnished by membership organisations 1.01 | 5.24 | 0.80 | 6.00
0 595 Repair services of comput;zsoezllzd personal and household 096 | 520 | 072 | 630
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63 896 Other personal services 1.09 | 459 | 058 | 7.75
64 T Services of hquseholds as employers; undifferentiated 0.63 | 800 | 057 | 8.00
goods and services produced by households for own use

Source: TURKSTAT (2020) and Author’s own calculations
Note: For power of dispersion measure Leontief matrix is used and for sensitivity of dispersion measure Ghosh matrix

is used.
Table 7: Basic Input-Output Table
Demand
. = & @ Total = ] .
ide g g g o ] S| & |5 7| Total Production
Su 3 3 3 Intermediate .S E & E' & (gross outputs)
PP ST B Usage (=N
side
Sector 1 X11 X12 X13 X11+X12+X13 Fl E] M1 Xl
Sector 2 X21 X22 X23 X211+X221+X23 Fz Ez Mz XZ
Sector 3 X31 X32 X33 X311+X321X33 F; E; M, X;
Value Added Vi | Vo | Vs
Total P i
otal Production (gross x|l x| x
outputs)

Source: Author’s own demonstration

Table 8: Nace Rev. 2 Classification, “high-level SNA/ISIC aggregation A*10/11”

ISIC Rev. 4/ Description
NACE Rev. 2
sections
1 A Agriculture, forestry and fishing
2 B,C,Dand E Manufacturing, mining and quarrying and other industry
2a C Of which: manufacturing
3 F Construction
4 G,Hand| Wholesale and retail trade, transportation and storage, accommodation and food service activities
5 J Information and communication
6 K Financial and insurance activities
7 L Real estate activities*
8 Mand N Professional, scientific, technical, administration and support service activities
9 OPandQ Public administration, defence, education, human health and social work activities
10 R, S, TandU Other services

Source: Eurostat (2008: 43)
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Table 9: Nace Rev. 2 Classification, “Intermediate SNA/ISIC Aggregation A*38”.

A*38 | ISIC Rev. 4/ NACE Rev. 2
code

1A Agriculture, forestry and fishing 01 to 03
2 B Mining and quarrying 05t 09
3 CA  Manufacture of food products, beverages and tobacco products 10t0 12
4 CB  Manufacture of textiles, apparel, leather and related products 13to 15
5 CC  Manufacture of wood and paper products, and printing 161018
6 CD  Manufacture of coke, and refined petroleum products 19
7 CE  Manufacture of chemicals and chemical products 20
8 CF  Manufacture of pharmaceuticals, medicinal chemical and botanical products 21
9 CG  Manufacture of rubber and plastics products, and other non-metallic mineral products 22+23
10 CH  Manufacture of basic metals and fabricated metal products, except machinery and equipment 24 + 25
1 d Manufacture of computer, electronic and optical products 26
12 CJ Manufacture of electrical equipment 27
13 CK  Manufacture of machinery and equipment n.e.c. 28
14 CL  Manufacture of transport equipment 29+30
15 CM  Other manufacturing, and repair and installation of machinery and equipment 31t033
16 D Electricity, gas, steam and air-conditioning supply 35
17 E Water supply, sewerage, waste management and remediation 361039
18 F Construction 41 to 43
19 G Wholesale and retail trade, repair of motor vehicles and motorcycles 45 to 47
20 H Transportation and storage 49to 53
21 | Accommodation and food service activities 55+ 56
22 JA Publishing, audiovisual and broadcasting activities 58 to 60
23 JB Telecommunications 61
24 JC IT and other information services 62 +63
25 K Financial and insurance activities 64 to 66
26 L Real estate activities* 68
27 MA  Legal, accounting, management, architecture, engineering, technical testing and analysis 69to 71
activities
28 MB  Scientific research and development 72
29 MC  Other professional, scientific and technical activities 73to 75
30 N Administrative and support service activities 77t0 82
31 0 Public administration and defence, compulsory social security 84
32p Education 85
33 QA Human health services 86
34 QB Residential care and social work activities 87 +88
35 R Arts, entertainment and recreation 901093
36 S Other services 94 t0 96
37 T#*  Activities of households as employers; undifferentiated goods- and services-producing 97 +98*
activities of households for own use
38 U**  Activities of extra-territorial organisations and bodies 99*

Source: Eurostat (2008: 44)
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Abstract

Somalia, the remittance from the diaspora, is an essential part of the economy, where the inflows indicate
more than the sum of the foreign aid and investment together. More than two million Somalis living
abroad send 1.3 billion dollars annually to Somalia. The study was set up to examine how remittances
affect household expenditure and reduce poverty in Somalia. Specifically, this study aims to investigate
how households spend remittances in Somalia using the latest survey data from the Somali High-
Frequency Survey 2018, and the equation is estimated using propensity score matching. This study’s
calculated result showed that the per capita consumption of remittance recipients was higher than non-
recipient households, and household poverty levels decreased significantly due to remittance.
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Oz
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Remittance and Poverty in Somalia: Propensity Score Matching Approach

I. Introduction

Remittances have become a significant source of financial capital for external development
globally. The recorded remittance received by developing countries was substantially high, based
on the estimate by World Bank in 2006, and the official remittance gotten by developing countries
rose from US$31.2 billion in 1990 to US$221.3 billion for the year 2005, speaking to a yearly
development of more than 13 percent (Ratha & Shaw, 2006). The migrant remittance flows to
developing countries in 2016 reached $429 billion, albeit a decline of 2.4 percent over $440 billion
in 2015. In sub-Saharan Africa, money sent back by foreigners to their homes reached a record
of $41 billion in 2017. This shows a 10% rise in remittance from the earlier year, immense yearly
growth for any world region (Ratha et al., 2016). In third world nations, migration, whether
international or internal, is frequently brought about by people looking for better pastures for
themselves and their families, apart from escaping persecutions and other societal predicaments.
When they discover urban areas or abroad opportunities, they will send a sizeable bit of their
income to families back home (Adams, 2006).

Remittances flow to developing countries is now more than three times the size of official
development aid flows and more stable than private capital flows. Workers’ remittances are one of
the primary sources of foreign exchange in many developing countries. This consistent increase
of remittance inflows to developing countries was attributed to a rise in the number of migrants
and the increasing integration of immigrants in developed countries’ economies, then enhanced
workers’ incomes and thus their remittance capability (Rocher and Pelletier, 2008). However,
the most exciting element with remittances is how the population spend the received financial
resources. From a pessimistic perspective, households that receive remittance funds from
abroad tend to channel the resources to consumption due to the high poverty levels that many
populations in developing countries face. Besides, a substantial portion of the average household
savings made by individuals in third-world countries benefitting from overseas remittances does
not significantly contribute to the overall economy (Adams, 2006).

Remittance serves as a development tool and positively impacts recipient countries’ economies;
from a microeconomic point of view, remittances from foreign sources remain essential in
allowing the poor communities to increase their savings and investment while spending more
on consumption and reducing poverty. At the household level, the majority of the recipient
households exhibit significantly better livelihoods through improved health within families
and access to better education, help in acquiring houses, and promote entrepreneurial activities
(Karagoz, 2009).

When migrants want to send back money to their families, they use it either through formal or
informal procedures. Some use the official routes of money transfer operators (MTOs) and banks,
but the language barriers and costs associated with these services can hinder use. As a result, most
remittances occur in unofficial channels. For example, immigrants may convey money home
themselves or send cash through the mail or a friend (Carrasco and Ro, 2007).
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Table I: Estimates and Projections of Remittance Flows to Low — and Middle-Income Regions

2010 2016 2017 2018 2019 2020f  2021f

(5 billions)

Low and Middle Income 33 M4 44 526 551 574 597
East Asia and Pacific 9% 128 134 143 149 156 163
Europe and Central Asia 38 4 53 58 59 62 b4
Latin America and the Caribbean 56 73 81 89 96 99 103
Middle East and North Africa 3 51 57 58 59 61 63
South Asia 82 111 117 132 139 145 150
Sub-Saharan Africa kY] 38 iy) 47 49 51 54

World 470 589 634 683 707 738 768

(Growth rate, percent)

Low and Middle Income 16 -6 4l 8.6 47 42 40
East Asia and Pacific 199 05 51 6.8 38 47 45
Europe and Central Asia 56 01 23 84 18 4p 43
Latin America and the Caribbean 25 74 108 96 78 38 36
Middle East and North Africa 182 12 121 16 30 27 32
South Asia 94 -5.9 58 127 53 4.1 3.6
Sub-Saharan Africa mr 93 94 107 51 5.1 4.9

World g6 -11 11 16 35 46 40

Source: Migration Data Portal, 2020

Martinez (2005) analyzed the remittances coverage and national statistics of the 40 developing
countries. He found that the current data do not reflect the full number of remittance inflows, and
most nations need to set up better systems that would license them to boost the developmental
effect of remittance inflows. He concludes that a couple of countries only measure remittance
that happens through informal channels (Martinez, 2005). On the other hand, there is no general
understanding of the most proficient method to measure the international workers’ remittances
to developing countries. Therefore, Table 1 does not reflect the forthcoming volumes of the
unrecorded informal routes of remittance.

Somalia is one of the countries that heavily rely on remittance for its operations. A society
experienced a protracted crisis in the 1980s, a decrease in economic activities and war brought
about raising the level of poverty, hardship, and weakness. The remittance inflow in Somalia is
critical in sustaining family members, friends, and close associates’ livelihoods. They remained in

the country, especially during the civil war and the aftermath from 1988 to 1992. The majority of
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the Somalis still living in the country use the acquired remittance resources for health, education,
and other socially - improving purposes. (UNDP, 2001).

The aftermath of the civil war in 1988 that led to the ultimate collapse of the Somalia state in
1991 resulted in thousands fleeing the country. In light of these mass movements, over two
million Somalis live abroad and in neighboring nations currently. Further, the majority of these
communities still maintain close ties with their families in the homeland and offer substantial
amounts of financial resources for their routine upkeep, commonly referred to as remittances.
Presently, remittances remain a critical element for the survival and stability of the Somalia
economy. The reported remittances were estimated at US$ 1.4 billion in 2016 that is more than 23%
of GDP, which is more than the recorded official development assistance (ODA), which is totaled
US$ 1.3 billion in 2016. There are concerns over whether remittances significantly
impact consumption expenditure and, hence, poverty reduction (Worldbank, 2017).

Figure . Financial Flows as % of GDP, 2016

Domestic Revenue 2%

FDI ] 12%

ODA ] 21%

Remittance |

23%

0% 5% 10% 15% 20% 25%

Source: World Bank Group. (2017). Somalia Economic Update

Therefore, the study examines whether remittance affects the household poverty levels using the
latest survey data from the Somali High-Frequency Survey 2018. Even though Somalia’s economy
is to a great extent subject to remittance, its commitment to a decrease in poverty is obscure.
Hence, the critical policy question is, how do remittances affect household expenditure and reduce
poverty in Somalia? Specifically, the objective of this study is to investigate how households spend
remittances in Somalia. To the best of the writer’s understanding and information, no research
has managed this issue in the particular example of Somalia; however, numerous comparable
studies have been done on different countries.

In contrast to various researches, this paper utilizes a propensity score matching (PSM), which
enables the recipient of remittance households to be compared to non-recipient who are similar
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in terms of their observed characteristics, and thereby correcting for self-selection of recipient
households, conditional on those observables. The study seeks to proffer answer(s) to the
study questions of how families in Somalia spend received remittances and to what extent the
remittance helps reduce poverty and enhance the standard of living? The rest of the paper is
composed as follows: section 2 is the literature review; section 3 methodology, section 4 is on
results and discussion, while section 5 is the conclusion.

2. Literature Review

Remittances are funds migrants in the diaspora send to family members in their home country. It
refers to money sent by individuals living or working outside their birth countries to their home
country. Remittance inflows from foreign countries are seen to be more critical and different
from other external capital inflows as foreign aid because it is stable and more reliable.

In recent decades, the effect of migration on development has been the subject of fiery discussion.
In this argument, one can comprehensively separate two fundamentally contradicted approaches:
the “developmental optimisms views “versus “pessimistic development view. The optimistic
developmental opinions of the 1950 and 1960s hold the assumption that significant capital inflow
and industrialization policy to developing nations would speed up economic development and
modernization. To them, migration of people usually brings about the transfer of investment
capital through remittance. This speeds up traditional communities’ exposure to liberal, rational
and democratic ideas, modern knowledge, and education. This inflow through remittance is
projected to rise, as migrants would be expected to invest considerable capital into the enterprise
in their home countries.

Alternatively, the pessimistic view argues that when educated citizens migrate, it drains human
capital resources and does not enhance sustainable development (Adenutsi, 2010). Therefore,
migration and remittance are seen as disadvantageous to the underdeveloped countries’
economies, which is because remittance makes both recipient and sending countries dependent
on each other (Binford, 2003). Instead of encouraging economic growth, remittance tends to
be used as money for unproductive activities. Besides, it is argued that remittance would not be
spent on developing and enhancing investment as the optimistic view would imply but would
instead make the investment decisions on behalf of the sender.

2.1. Remittance in Somalia

Somalis have traditionally been residents within the area along with the horn of Africa, stretching
into the Ogaden regions along with Ethiopia, present-day Djibouti, and Northern Kenya. Largely
agro-pastoralists and nomads, the Somalis moved within and beyond their country’s borders in
search of pasture and water for their livestock. In 1969, supported by the USSR, military, and
later, the USA, Siyad Mohammed Barre took power in a coup (Marchal and Sheikh, 2015). The
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country experienced an economic boom for the first five years until a severe drought (dabadheer)
happened in 1974 in the northern part of the country, which devastated the livelihood and forced
the government to relocate those families in the southern part of the county. The economic
downturn and high unemployment forced many Somali to find a better life. Therefore, thousands
of Somalis went to the Middle East to work as construction laborers, drivers, guards, and other
skilled sectors. By the end of the 1980s, many of the dwellers, especially in the cities, had at least
one close relative or friend living in the Gulf States. Most of the individuals were men, single, and
with high expectations of returning home. Besides, the basic wages in Somalia stagnated through
the 70s, the employees working in the Gulf States were earning about six times more.

Considering these observations, many Somalis started remitting their earnings to the home
country for their families to meet their basic needs. Subsequently, emigration patterns dramatically
changed in 1988 due to the outbreak of the civil war. The government collapsed in 1991 due to
the increased opposition to the Barre regime and a shrinking economy. This led to a substantial
displacement from the country, with many emigrating to Ethiopia, Saudi Arabia, Europe, and the
Americas.

Presently, Somalia migrants all around the globe, remit approximately $1.3 billion in resources
annually (Majid, Abdirahman, and Hassan, 2017). It is imperative to note that these funds exceed
the total sum of funds and resources remitted through the humanitarian aid kitty, which is about
$800 million. It is critical to note that Somalis’ remittances leaving aboard play a substantial
role in sustaining the country’s economy. Besides, they make an essential contribution to the
country’s household income through food security’s sustenance. Characteristically about 40%
of the population in Somalia depends on resources that come in the form of remittance from
foreign relatives and associates. Besides, Somalia’s Gross Domestic Product (GDP) is estimated
to be around $6 billion, with the per capita income being about $435 (Majid, Abdirahma, and
Hassan, 2017). Somalia’s per capita income is the fifth-lowest on a global scale. Besides, Somalia
relies heavily on imports to sustain its demand for goods and services.

For this reason, its imports directly account for over two-thirds of its GDP. Most of the two-
thirds of GDP are paid for by remittances from transfers made by Somalis living in the diaspora.
The total amount of remittances experienced by the country surpasses the overall amount of
development and humanitarian aid.
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Figure 2. Total Number ! of Somali Migrants Living Outside of Somalia in 2015, in thousands
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Source: Connor & Krogstad, 2016

2.2. Empirical Studies on Remittance and Poverty

Over the years, some fundamental empirical questions were raised in macroeconomics on issues
concerning the role of remittance on consumption, poverty reduction, and others. The reason
was that most underdeveloped nations have depended on all kinds of remittance from nationals
in developed countries for several decades. Several empirical studies were carried out; the results
appear to be indecisive.

Employing both quantitative and qualitative research methods Kibikyo and Omar (2012)
examined the effect of remittance on poverty and social development within the city of
Mogadishu in Somalia. They collected both primary and secondary data; their study findings
revealed that the expectations of remittance in reducing poverty are not in doubt as remittance
lived according to expectation in reducing poverty that has led to a resultant effect boosting the
incomes and gaining grounds to access healthcare and educational services. Worthy of note from
the study, remittance is not a contributing factor to employment as it is failing. However, the
study recommended that effort in policies should be set aside to encourage remitted funds to
employment development.

A similar study conducted by Bulut and Mohammed (2018) also tried to investigate the effects of
remittance on poverty reduction in Somalia. The study utilized high-frequency survey data from

1 Estimates rounded to nearest 10,000.
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the World Bank data indicators, UNICEF and IMF; hence, the Ordinary Least Square (OLS) was
adopted for estimation. The study found that there is a negative impact of Remittance in Somalia
and poverty reduction. Thus, they are no tangible impact of remittance of fund from an external
source in poverty reduction in Somalia given the ration of Somalia poverty headcount. They
recommended that flows of remittance into the country should be channeled to the right purpose
order than using funds from remittance to fund terrorist groups, again that the high level taxed
attached to remittance should be curbed to reduced cased of informal means of fund remittance
into the country.

Lindley (2006) obtained a similar result but in considering the role of migrant remittance and
crises in the Somali society with a specific case of Hargeisa. The study adopted the use of both
quantitative and qualitative data in making an estimation. Findings revealed that migrant
remittance has a direct impact on the household, especially to female, as one and a half household
depend fully on the gains from remittance since after the era of crises, funds from remittance
have increased per capita household income, which also has increased primary school enrolment
within Hargeisa based on results findings. The study recommended that household who receives
remittance be in a better position in the era of exchange rate variation as they can access more
generous dividend even in times of crises.

Rehman and Naher (2019) tried to investigate relationships between international remittance
and poverty in Bangladesh with evidence from household income expenditure survey (HIES)
2010 data with a sample of 12,239 households accessed from the Bangladesh Bureau of Statistics
(BBS). The study employed propensity score matching and probit regression. Findings from the
survey revealed that remittance impact positively to per capital expenditure and consumptions
of household; however, policymakers are expected to create a vibrant environment to remittance
fund to strive within both home countries and destination countries.

Nnaemeka, Ebele, Sunday, Iyoko, and Okpukpara (2012) examined the impact of remittance on
poverty by extracting studies from Nigeria. Utilizing microdata from the Nigeria National Living
standard survey through the use of a propensity score matching method and multinomial logit
method with IV’s. Findings from the study show that international and country remittances are
all instruments in reducing the intensity of poverty in the country. However, deductions from
the study also revealed that remittance came from external trends to contribute more to poverty
reduction in Nigeria. The study, therefore, recommended that policies should be made in the
effort of using funds from remittance in supporting necessary infrastructure like water, electricity,
and road infrastructure as measures in mitigating poverty among household units.

Research conducted by Banga and Sahu (2014) investigated and compared the impacts of
remittance on poverty reduction in over 77 developing countries in Asian and African countries.
The study employed the use of household data and adopted the three-stage least square estimation
methods. Findings from the survey revealed that remittance positively impacts reducing poverty

in other countries conducted; the most critical implications of remittance are more significant
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felts in countries that economic growth indicator is up to five percent. Therefore, the study
recommended that effort should be made to improve remittance volume and channeling funds
into productive engagements sustainable enough to reduce poverty.

Edwin, Mohamed, and Manayo (2018) also accessed the relationship between remittance and
household poverty in Mogadishu; he employed primary data and qualitative and quantitative
approaches with a non-experimental case study survey design. Finding from the study
showed that there is a direct impact of remittance on the poverty level in Mogadishu. It was
thereby contributing to the welfare and reduction of poverty among the household. The study
recommended that policymakers as the government provide micro-economic policies that are
oriented and create a vibrant environment that would propel the full utilization of funds from
remittance into various household needs such as health services and education.

Kokeb and Molla (2014) carried out a study on the impact of remittance internationally on poverty,
household consumption, and investment in Ethiopia. The study uses descriptive statistics and
Heckman’s two-stage selection estimation model and found that remittance at the international
level has significantly reduced the poverty gap, thus increasing household consumption on
durable and non-durable items and also to access investments in health, housing, and education.
However, the study recommended that there is a need for remittance funds to be invested in
income-generating ventures that are entrepreneurial.

The same line examined Orozco and Yansuras (2013) study on keeping the lifeline open for
remittance and markets in Somalia. The study found the given the 2011 drought, which led to a
food crisis in Somalia, most households entirely depend generously to the remitted fund from
Somalia’s living in the diaspora, thus creating a link between remittances and household needs in
the country. The study recommended, among others, that the policymakers and the U.S. should
regulate the various remittance agency and make payment of remittance mobile and accessible to

all, thereby removing externalities.

Maimbo (2006) conducted a study on the overview of remittance and economic development
in Somalia. The study form of various sectors that have been affected by a fund from remittance
to ridding off the conflict in the economy. The study revealed that the private sector and its
activities in trade, transfer payments, and service and telecommunication have made the
economy large. The study examined the activity of over 40 percent of urban households whose
income is dependent on remittance. Finding from the research indicated that there is a positive
impact made by remittance and economic development. However, the study recommended that
the government has a lot to do in managing vastness coming from the private sector and creating
the political will for the remitted fund to contribute meaningfully to the economy. Thus, the
majority of the researches support the fact that remittances not only upsurge the consumption of
the household that receive the funds they also assist in improving the human and social capital
of their home countries
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3. Methodology Framework and Data

In this part, we explain the research approach that we employ to assess remittances’ impact on
household expenditure patterns in Somalia. The study uses propensity score matching since it aids
in constructing counterfactuals in determining how remittances affect households in Somalia.
The essential thought is to expect that getting remittance be like a “treatment,” so we may evaluate
a normal treatment impact on the likelihood of being in poverty. Thus, we need to think about
the possibility of being in poverty for the household that receives remittance against the family
that did not receive remittance. The distinction will, at that point, be credited to the presence
of remittance. The basic presumption that we are making in employing is that the choice to be
dealt with, for example, remittance receive though not arbitrary, eventually relies on observable
factors. The fundamental idea is to accept that getting remittance is like a “treatment,” with the
goal that we may evaluate a standard treatment impact on the likelihood of being in household

poverty.

The Propensity Score Matching (PSM) estimators will be developed to correct for non-random
selection to pair each treated observations (remittance recipient households) with similar control
observations (non-recipient households) on the ground of their propensity scores, and to
interpret the outcome of the control observations as the counterfactual outcome of the treatment.

The treatment effect for individual i measures the difference between the relevant outcome
indicator with the treatment and the appropriate outcome indicator without the treatment. It is

given by:
(1 AY; = E[Yy|Ry = 1] - E[Yjo| Ri=1]

Denote by R a dummy variable equal to 1 if individual i is a treated individual (i.e., a Household
receiving remittances) and 0 otherwise. Suppose that Y is the value of the variable of interest
(expenditure patterns as outcome variables), and Y, is the value of the same variable when

households do not receive any remittance (0).

This simple comparison between remittance-receiving and non-receiving households may not
provide the treatment’s actual impact as we intend to select in treatment. It is also a fact that
other factors correlated with the treatment and omitted variable can also affect the outcome
variables because of the problem of observing both treatment and control at the same time. By
filling in the missing data on the counterfactual, propensity score matching provides a potential
solution to the evaluation problem. More specifically, propensity score matching methods are
based on the conditional independence assumption (CIA), which states that the untreated state’s
outcome is independent of treatment participation conditional on a particular set of observable
characteristics, denoted by X (Rosenbaum and Rubin 1983).

2 [Yio, Yiil L R; |X;
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Where, given Xi, the potential outcomes are independent of the treatment status, or after
controlling for X, the treatment assignment is as good as random.

A3) E[YiolRy = 1,X; ] = E[Yjo| R=0.X;]

Here it shows that it is possible to participate conditionally in the propensity score denoted P(X)
rather than on observable characteristics X. The propensity score signifies the probability of
treatment conditional on a vector of observable characteristics. It is expressed as:

“4) P(X;) = Pr[R; = 1]X;]

The estimation of the counterfactual can be presented as:

®) E[Yyo|R; = 1, P(X;] = E[Yjo| Ri=0,P(X))]

To conclude, the average treatment effect for individual i can be measured by:

(6) ATT = E[Y;o|R; = 1, P(X;] - E[Yjo| R;=0,P(X,)]

The main task lies in the estimation of propensity scores derived from dichotomous logit or
probit models, including covariates X. Once the estimation is done, a matching estimator needs
to be selected that describes how comparison units relate to treated units.

3.1. Data Sources and Variable Descriptions

The data used come from the survey of the second wave of Somali High-Frequency Survey
(SHES) and collected in December 2017 by the World Bank in collaboration with the National
Statistics of the Ministry of Planning of Somalia. It is a nationally representative survey and
covers 17 out of the 18 regions of Somalia. Six thousand ninety-two households were surveyed,
of which 3021 were female-headed households and 3071 male-headed households. The database
covers different variables of respondents’ social, economic, and demographic characteristics. The
survey collected information on household’s demography characteristics, food and non-food
consumption, livestock, durable goods, perceptions and Social Services, displacement, fishing,
and catastrophic events and disasters
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Table 2: Variable Description

Variable Name Measurement Unit
Outcome Poverty Poverty status; 1 = poor, 0 = non-poor)
Variables Per capita consumption Income Per capita

Household size Numbers

Gender of Household Head Dummy (1= male, 0= otherwise)

Age of Household Head Years

Literacy of Household Head Dummy (1= if literate, 0= otherwise)

Area of Residence Dummy (1= Urban, 0= otherwise)

Proportion of working-age members | Ratio
Explanatory in the household

variables Dependency ratio Numbers
Ownership of a Bank Account Dummy (1= yes, 0= otherwise)
Ownership of a Mobile Money Dummy (1= yes, 0= otherwise)
Account
The household has at least one Dummy (1= yes, 0= otherwise)

employed member

Household has electricity Dummy (1= yes, 0= otherwise)

4. Results Presentation and Analysis

Table 3 presents the percentages distribution of remittance receipts in urban and rural areas
and the entire study population. It shows that overall, there are more households not receiving
remittance than those who do. It further indicates that there are more urban households receiving

remittance than their rural counterparts.

Table 3: Remittance Receiving in Percentages

Households receiving remittance

Overall Urban Rural
Households not receiving 81.43 78.96 8291
Households receiving 18.57 21.04 17.09
Total 100.00 100.00 100.00

Source: Author’s computation

Table 4 shows the summary data used in the model, it discloses some attractive differences
between the recipient and non-recipient categories of remittances. The result shows that the
mean score of poverty for those receiving was 63 percent for the complete sample and non-
recipient household. In comparison, the mean score of poverty remittance recipient households
shows a 50 percent, that’s more than half of the family are below the probable poverty line both in
the families. The means of per capita consumption are significantly different from those without
remittances. The mean consumption by households that received remittance was 1.83 dollars per

day, % while for families that received no remittance is 1.46%.
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There is no large deviation between the groups for the average household size, gender of household
head, and household head age. The household head’s mean age is thirty-eight, the average of five
members in a household, and the average household head also looks similar. Although many
households didn’t own a bank account, those with international remittances have more bank
account and mobile money account, suggesting that households are more likely to be financially
inclusive. Finally, the descriptive statistics show that the household who had electricity decreased
as they received remittance. The proportion of households in the sample who had at least an
employed member was large.

Table 4: Descriptive Statistics

All households Remittances No-remittances
(N=6092) (N=1131) (N=4961)
Mean SD Mean SD Mean SD
Poverty 0.605 0.489 0.490 0.500 0.632 0.482
Cpsgscsg;ion 1530 1578 1.833 1.720 1461 1535
Household size  5.442 2.045 5.380 2.046 5.457 2.044
Gender 0.504 0.500 0.499 0.500 0.505 0.500
Age 37792 11930 38064 12339 37730  11.835
Literacy 1247 1.901 1.539 2,036 1.184 1.865
Qiifd(ice 1.287 0.452 1230 0.421 1301 0.459
gfie“dency 1351 1.141 1372 1.198 1.346 1.128

Bank Account 0.114 0.318 0.224 0.417 0.089 0.285

Mobile money 0.678 0.467 0.756 0.430 0.660 0.474

Account

At least one

employed 0.764 0.425 0.740 0.439 0.769 0.421
member

Electricity 0.622 0.485 0.755 0.430 0.592 0.491

Source: Authors’ compilation based on SHES, 2018 survey data

4.1. Empirical Result

The Probit model estimates are shown in Table 5, fitted for the treatment variable (Remittance).
Receiving remittance is expected to be positively correlated with the household head’s age since
youth migrate more often than older people, and the latter is the major remittances recipients.
And also, The probability of receiving remittances is significant and positive if the households
are illiterate.

The probability of receiving remittances is negative and significant if the household has at least
one employed member. Besides, the likelihood of receiving remittance also varies according to

62



Remittance and Poverty in Somalia: Propensity Score Matching Approach

the residing area, families located in the rural areas are less likely to receive remittance than the
ones found in the urban area. The probability of receiving remittances is expected to be low, along
with the dependency ratio. Households are more likely to receive remittance if they have a bank
account, mobile money account. The predictors of household size and gender of the household
head had no significant relationship with the probability of receiving remittance.

Table 5: Estimates from Probit Regression

PROBIT ESTIMATES
REMITTANCE
Household size -0.0184
(-1.60)
Gender of Household Head -0.0223
(-0.54)
Age of Household Head 0.00511**
(2.82)
Literacy of Household Head 0.150%**
(3.38)
Aera of residence -0.206***
(-6.08)
Proportion of working age members in household -0.847%*
(-7.59)
Dependency ratio -0.0918***
(-3.58)
Ownership of a Bank Account 0.475**
(8.28)
Ownership of a Mobile money Account 0.0882*
(1.99)
Household has at least one employed member -0.351%%*
(-7.39)
Household has Electricity 0.173**
(3.63)
N 6016

Note: ¢ statistics in parentheses * p < 0.05, ** p < 0.01, *** p < 0.001

Table 6 shows the ATET of receiving remittance on poverty. From the table, it is evident that
receiving remittance significantly affects poverty. It shows that there is an inverse relationship
between receiving remittance and been poverty. The coefficient of ATET shows that for the
complete sample, receiving remittance reduces the likelihood of being impoverished by about
10%. In comparison, in urban areas, it is 8%, and in rural areas, it is 18%.
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Table 6: Propensity Score Matching Results for Poverty

¢)) ) (€)
VARIABLES NN Kernel Stratification
National -0.0989*** -0.114%* -0.100%**
(0.0307) (0.0175) (0.0194)
Urban -0.0504* -0.1044** -0.0879***
(0.0255) (0.0258) (0.0207)
Rural -0.201** -0.197* -0.182%**
(0.0689) (0.0285) (0.0506)
Observations 6,092 6,092 6,092

Note: Standard errors in parentheses* p < 0.05, ** p < 0.01, *** p < 0.001

To pursue this analysis, Table 7 shows the estimates for per capita household consumption; the
ATET coefficient shows that receiving remittance increases household per capita consumption.
For the complete sample, it shows that receiving remittances increases household per capita
consumption by about 36%, while in rural areas (46%), this figure is substantially higher
compared to urban areas (21%)

Table 7: Propensity Score Matching Results for Per Capita Consumption

(1) ) (©)
VARIABLES NN Kernel Stratification
National 0.365*** 0.355%** 0.320%**
(0.0321) (0.0810) (0.0550)
Urban 0.213%** 0.314%** 0.274%%*
(0.0597) (0.0231) (0.0341)
Rural 0.467 0.597 0.519*
(0.550) (0.376) (0.221)
Observations 6092 6092 6092

Note : Standard errors in parentheses * p < 0.05, ** p < 0.01, *** p < 0.001

It is evident from the result that remittance is an important determinant of households’ economic
state and well-being in Somalia. Households who received remittance are better-off in terms of
per capita consumption. This is so because remittance increases the amount of income available to
households to aid, supplement, and increase their consumption. Furthermore, these households
who received these remittances could have more capital to engage in income-generating activities,
which increases their income and improves their consumption. This is backed up by (Morduch,
1994) who states that especially poor households whose consumption can be lessened by shocks
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that occur on income as a result of the poor business environment and health deteriorations
who may not the needed credit facilities and insurance cover can rely on remittances as a way of
smoothing their consumption.

In terms of being poor, remittance can be a viable tool for lifting households out of poverty, as
the result shows. This could be through pathways such as participation in economic activities
(labor supply) hitherto were not possible as a result of lack of income. Although there exists
an ambiguity on the role of remittance on labor supply as it is could either lead to loss of labor
skills, because labor might substitute its services for leisure because of remittance or could lead
to a change of employment, for instance too from full work to part-time or self-employment, it
nevertheless may not diminish the welfare status of the households. (Yang, 2004) “points to more
encouraging labor-supply effects than the standard model when he determined that remittances
reduce the supply of child labor but increase that of adult labor” Furthermore, remittances can
lead to investments in education and health, which increases labor supply and boost household
income, thus reducing poverty and increasing household consumption. Studies by Rubai and
Dilip, 2005 and Yang, 2004 confirm these assertions.

Furthermore, it is evident from our findings that households who have more children are likely
not to receive remittances, this we intuitively assert may be as a result of not having enough to
cater for the educational needs of the children and/or increased intra-household competition that
might lead to reduced migration and labor supply, and hence income generation which could
lead to remittance transfers, since those household heads with university degrees where more
likely to receive remittances compared to others.

5. Conclusion and Recommendation

This research sought to examine the impact of remittance on poverty in Somalia. The findings
from the empirical result which are drawn from our research hypothesis and objectives of the
study, are here explained to give a better insight if the goals are achieved for the study.

The estimated result in this study has shown that the per capita consumption of the remittance
recipients is greater than that of non-receiver households, and as all empirical analysis shows
that the poverty level of the household has dropped down significantly, this is due to remittance
inflows.

In connection to the analysis conducting using the propensity score matching results shows that
the per capita consumption of a household in Somalia have improved significantly and a thus
remittance has a significant impact on per capita consumption these implies as remittance to
various household increases per capita consumption will also increase in the same direction.
Generally, the results propose that remittances can be used as a tool to fight poverty in Somalia

since remittances had an effect on poverty. Both government and non-government organization
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may introduce and sustain Poverty alleviation intervention programs such as a cash transfer
package that could be targeted more on poor households that do not receive remittances.

On the other hand, policies to encourage remittances could be encouraged, for example, providing
hassle-free means of bringing in and transferring remittances. The cost of transferring remittance
has been falling, but there is no reason they should be substantially greater than zero.

Remittance also contributes to the improvement of living standards in Somalia. The analysis
also shows that more households that receive remittance inflow have access to specific necessary
social infrastructure that tends to enhance their standard of living expenses in the area of access
to electricity and literacy. Thus, as remittance inflow into Somalia increases, a more significant
percentage of household living standard is improved and enhanced.

Lastly, Linking remittance to financial access at the household level. Although receiving
remittances is primarily a function of having productive household members elsewhere, the
model results show that households who owned bank accounts were about 80% likely to receive
remittance than their counterparts who did not own a bank account. More could be done to link
remittance to financial products such as savings, access to credit, education, and health accounts.
The benefit of remittance could be increased if the recipient could use them to hedge against
future hardship rather than rely on them once hardship strikes. To conclude, if national economic
situations improve and a peaceful, favorable environment is developed for better job creation
and higher growth, it would be imaginable to reduce from the number of young works migrating
to abroad to a policy of retentive workers who could then contribute directly to the country’s
economic growth
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Oz

Ulkeler istihdam, ihracat ve kalkinma gibi pek ¢ok temel ekonomik hedefleri gergeklestirmek icin
gliniimiizde belirli dl¢iilerde standartlagmis tesvikler uygulamaktadirlar. Tesvikler, s6z konusu temel
hedefleri gergeklestirmenin yani sira Ar-Ge kapasitesinin artirilarak katma degeri yiiksek teknolojilerin
gelistirilmesi, isletmelerin rekabet giiclerinin arttirilmasi gibi belirli alanlarda da kullanilan bir
politika araci haline gelmistir. Tesvikler, bu 6nemi dolayisiyla ekonomi yonetiminin kullandig: temel
araglarindan birisidir. Ister Ar-Ge ister kalkinma olsun tegviklerin temelinde, uzun vadede kisitl
olan kaynaklarin iilke ekonomisine yonlendirilmesiyle halkin refah seviyesinin arttirilmas: vardir. Bu
¢alismada, kamu kaynaklarmin etkin kullanilmasini saglamak amaciyla, Tirkiyede imalat sanayinin alt
sektorlerinde gerceklesen patent, faydali model ve tasarim tescil bagvuru verileri kapsaminda Ar-Ge
destegi olan Ar-Ge merkezleri destegi ile ihracat destegi olan TURQUALITY programinin ihracat
tizerindeki etkisi karsilagtirmali olarak incelenmistir.
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Abstract

Countries are currently applying standardized incentives to a certain extent to achieve many basic
economic objectives, such as employment, exports and development. In addition to achieving basics
aid objectives, incentives have become a policy tool used in more specific areas such as development
of high value-added Technologies by increasing the R&D capacity and increasing the competitiveness
of enterprises. Incentives are therefore one of the basic tools of economy management. The incentives,
whether R&D or development, are based on increasing the welfare of the population by directing
scarce resources for the benefit of the national economy. In this study, in order to ensure the efficient
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use of public resources, impact of R&D supports which is R&D centers and export support which is
TURQUALITY program on the export were investigated comparatively within the scope of patent,
utility model and design registration applications that occur in sub-sectors of the manufacturing
industry in Turkey

Keywords: Incentive, Registration Applications, Export, R&D, TURQUALITY

JEL Classification: E62, E22, 023.

I. Giris

Tiirkiye, ekonomik gelismislik seviyesine gore hemen hemen her alanda, en ¢ok tesvik
programi uygulayan tilkelerden biri olmasina ragmen, bu uygulamalarin kayda deger bir ¢iktiya
doniismedigi goriilmektedir. Tirkiyede verimliligi esas almadan uygulanan tesviklerden elde
edilen kazanimlar seffaf ve olgiilebilir olmamakta ve bunun dogal bir sonucu olarak tesviklerin
etkinligi tam olarak ortaya konamamaktadir (Takim ve Ersungur, 2018). Tiirkiyede, pek gok
alanda tegvik programi uygulanmasina ragmen bu programlarin biiyiik bir béliimii ihracata
iliskin tesviklerinden olugsmaktadir. Ancak, Tiirkiyede ihracatin artirilmasina yonelik uygulanan
birgok tegvike ragmen ihracatta ciddi bir artis kaydedilememis, diinya ¢apinda taninirligr olan
markalar olugturulamamuigtir.

Dogu Asyanin ihracata dayali bityiime modeliyle elde ettigi ekonomik kazanimlar sonrasinda
gelismekte olan tilkelerde ihracat ekonomik bityiimenin motoru olarak goriilmeye baglanmistir.
1980den sonra ihracata dayal bityiimeyi kendisine hedef edinen Tiirk ekonomisinde de ihracati
artiracak pek ¢ok tesvik programi uygulanmaya basglanmigtir.

Tirkiyede imalat sanayinin alt sektorlerinde faaliyet gosteren Ar-Ge merkezlerinin ve bu
sektorlerin TURQUALITY programindan faydalanma durumlarinin bu sektorlerin ihracat
performanslar1 iizerinde bir etkisi bulunmaktadir. Ancak, Tiirkiyede imalat sanayinin alt
sektorlerinde uygulanan s6z konusu destek programlarinin imalat sanayinin alt sektorlerinde
nasil bir etkiye sahip olduguna iliskin bir etki analizinin yapilmamasi kamu kaynaklarinin etkin
kullanilmasi a¢isindan 6nemli bir sorun olusturmaktadir.

Bu ¢alismada so6z konusu eksiklikler goz 6niinde bulundurularak, Tiirkiyede imalat sanayinin
alt sektorlerinde gergeklesen patent, faydali model ve tasarim tescil bagvuru verileri kapsaminda
Ar-Ge destegi olan Ar-Ge merkezleri desteginin ve ihracat destegi olan TURQUALITY

programinin ihracat tizerindeki etkisinin karsilastirmali olarak ortaya konmasi amaglanmaistir.

2. Literatiir

Iktisadi diisiincenin gegmisten giiniimiize gelisimine bakildiginda, devletlerin yonetim
sekillerinde ve yonetim anlayislarinda ¢ok farkli fikirlerin ve politikalarin uygulandig:
gorillmektedir. Devletin piyasaya miidahalesine iliskin ortaya konan ilk fikirler, feodal yapinin

sona ermesi neticesinde piyasa ekonomisine gegis ile paranin ekonomide kullanilmasiyla
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birlikte ve kapitalizmin yiikselmeye basladigi 1500’lerden 1800’lere kadar olan “Merkantilizm”
doneminde ortaya konmustur (Sari6z, 2006).Merkantilist diisiincede tiretimin ve ihracatin
artirilarak sanayinin gelisiminin saglanmasi, ¢alisan ticretlerinin belirlenmesi vb. pek ¢ok konuda
devletin ekonomiye miidahalesinin gerekli oldugu diisiincesi yaygin bir sekilde hakimdir.

17. yiizyilin ikinci déneminde Fransada “fizyokratlar” olarak anilan yeni bir akim Merkantilizme
kars1 ortaya ¢cikmis ve devletin ekonomiye miidahalesine sert bir sekilde kars1 durmustur (Cakl,
1998). Fizyokratik diisiinceye dayanan “Klasik Liberalizm” de diizenin ekonominin isleyisi ile
birlikte kendi kendine olusacag: diistincesiyle devlet miidahalesine karsi ¢cikmustir. Ayrica, klasik
liberalizm onciileri, ekonomide Adam Smith'in “g6riinmez el” anlayisinin hakim oldugunu,
bireylerin kendi ¢ikarlarini artirmak istemeleri durumunda toplumun faydasinin da artacagini
soylemis ve bu sebeple devletin ekonomiye miidahalelisine karst durmuglardur.

20. yy.in baslamast ile birlikte biitiin diinyada sermayeye ulasma, igsizlik, enflasyon vb. ekonomik
problemler ortaya ¢ikmaya baglamistir. Bununla birlikte, 1929'da biitiin diinyay1 saran “Ekonomik
Buhran” neticesinde devletin piyasaya miidahalesine siirekli karsi ¢ikan klasik diistince akimina
kars: ¢ok ciddi itirazlar yiikselmeye baslamistir. Bu dénemde Keynes, 1936 yilinda yayinladigt
“Faiz, Istihdam ve Paranin Genel Teorisi” isimli kitabinda anlattig1 yeni bir iktisadi diisiince
modeli ortaya koymustur (Duran, 1998). Buna gore Keynes, ekonominin kendi kendine tam
istthdam dengesine ulagmasinin genel degil 6zel bir sonug¢ oldugunu savunmus ve ekonomilerin
tam istihdam dengesine ulagmasini saglamak amaciyla sadece para politikasinin degil ayni
zamanda maliye politikasinin da kullanilmasi ve uygulanmas: gerektigini ifade etmistir (Kazgan,
1978).

Ekonomi yonetim anlayisinda yasanan bu gelismeler sonucunda devletin ekonomi ile
olan iliskisinde ciddi degisimler yasanmistir. Artik, devlet sadece “bek¢i-jandarma” gorevi
tistlenmemekte ve piyasada tiretim ve tiiketim tizerinde dogrudan etkili olan bir yap1 olarak
gorev yapmaya baglamustir (Eser, 2011). Devletler, diizenleme ve denetleme amaciyla hem
toplumsal refahi arttirmak amaciyla hem de belirli alanlarda yatirimlara 6nciilitk etmek amaciyla
ekonomiye eskisinden daha ¢ok miidahale etmeye baslamigtir (Eser, 2011).Diger bir ifadeyle,
ekonomik ve sosyal hayatin merkezinde yer alan devlet ekonomiye hem dogrudan hem de dolayl
olarak her zaman miidahale etmektedir (Tosun, 1996). Bu itibarla, gelismislik seviyesi ne olursa
olsun biitiin devletlerin yasanan ekonomik ve sosyal problemleri ¢6zmek amaciyla uyguladig
tesvikler kamunun piyasaya miidahale ederken bagvurdugu en 6nemli araglardan birisi haline
gelmistir.

2.1. Tesvik Kavrami

TDK’ya gore tesvik kavrami, 6zendirme ve isteklendirme seklinde aciklanmakta ve bir ekonomik
amaci gerceklestirmek i¢in uygulanan maddi yardim ve idari kolayliklar bigiminde verilen
destekler seklinde tanimlanmaktadir. DPT’ye gore ise tesvik, gelismesi istenen liretim sektorlerinin
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veya faaliyetlerin gelismesini hizlandirmak amaciyla, devlet tarafindan farkli yontemlerle verilen
maddi veya gayri maddi yardim, destek ve 6zendirmeler seklinde tanimlanmaktadir (DPT, 2007).

Tesvik kavrami pek cok farkli a¢idan agiklanmaktadir. Ancak, genel anlamda tesvik, tilkelerin
gelismislik diizeylerine gore belirledikleri kalkinma stratejilerini gerceklestirmek amaciyla
stratejik aktivitelerin yapilmasimi 6zendirmek i¢in kamu tarafindan verilen maddi ve maddi
olmayan yardimlar olarak tanimlanabilir (ATO, 2000).

Diger bir ifadeyle tegvik, daha hizli gelismesi istenen faaliyetlerin yapilmasini saglamak amaciyla,
devlet tarafindan farkli yontemlerle verilen maddi ve maddi olmayan yardimlar ve 6zendirmeler
olarak tanimlanabilir (Ciloglu, 1997).

Kullanim amacina gore tesvik kavrami farkl sekillerde tanimlanabilir. Hazine Miistesarlig1 Tesvik
ve Uygulama Genel Mudurliga tesviki “belirli ekonomik faaliyetlerin digerlerine oranla daha
fazla ve hizli gelismesini saglamak amaciyla kamu tarafindan ¢esitli yontemlerle verilen maddi ve
gayri maddi destek, yardim ve 6zendirmelerdir” seklinde tanimlamaktadir.

2.2. Diinya’da Tesvik Uygulamalari

Diinyadaki tesvik egilimlerine baktigimizda, s6z konusu tesvik egilimlerinin 1980 Oncesi
dénemde yatirimcilart destekleyici politikalar seklindeyken, 1980de baslayan liberallesme
hareketiyle kiiresel yabanci yatirimcilar: ¢ekmek tizerine odaklandig: gorillmektedir.

Asya tilkelerinin belirli faaliyet ve sektorleri 6zendirmesi, s6z konusu faaliyet ve sektorlere
yonelik uzun dénemli uygulanan vergi muafiyetleri, ulusal yerine bélgesel tesvik sistemlerinin
uygulanmasi ve bu iilkelerde ihracatci firmalara yonelik uluslararas: piyasalarda rekabet giicii
elde edilmesine yonelik uygulanan tegvikler yatirimlara ¢ok ciddi katkilar saglamistir (Karakurt,
2010). Asya iilkelerinde yasanan biitiin bu gelismeler ile birlikte bu tilkelerin hem gelir dagiliminda
adaleti sagladiklar1 hem de yoksulluk ile miicadelede diger tilkelere kiyasla daha basarili olduklar:
kaydedilmistir (Senses, 2009).

Giiney Kore, kaydettigi ekonomik gelisme acisindan biitiin {ilkelere 6rnek olmus ve bu yoniiyle
pek cok caligmanin konusu olmustur. 1960 ve 1970 doéneminde Giiney Korede uygulanan
politikalar incelendiginde, s6z konusu politikalarin temel niteliginin ve ortak noktalariin
yatirimlarin biiyiik bir kismimin devlet eliyle gergeklestiriliyor olmasidir. Bu dénemde Giliney
Korede uygulanan tesvik programlari, firma performansini esas almis ve basarili olan firmalara
yonelik hazirlanmus 6zel tesvik programlarinin uygulanmast tizerine odaklanmustir. Giiney Kore,
uyguladig: tesviklere iliskin benimsedigi bu temel felsefe ile basarili firmalar1 6diillendirirken
basarisiz firmalar: ise tesvik sistemi diginda tutmustur (Ministry of Finance and Economy
Republic of Korea sand KDI School of Public Policy and Management, 2006).Giiney Kore,
uyguladig politikalar sayesinde ihracatini 1950i yillarda yiizde 3,1960’11 yillarda yiizde 30,
1970’li yillarda ise ylizde 40 arttirmustir (Ministry of Finance and Economy Republic of Korea and
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KDI School of Public Policy and Management, 2006).Giiney Kore, 1970’li yillarda benimsedigi
ihracat1 gelistirme stratejisini daha sonraki yillarda stratejik sektorlerin gelistirilmesi stratejisine
dontistiirmistiir.

GiineyKore, 1980ve 1990’lardasektorel tegviklerin piyasa aksakliklarinasebep olmasi ve tegviklerin
belirli firmalara kullandirilmasinin olusturdugu sorunlar nedeniyle tesvik politikalarinda firma
bazinda sektorel tegvik uygulamalarini terk etmistir. Bu dénemde Giiney Kore, Ar-Ge, KOBI gibi
sektorel olmayan alanlara yonelik tesvikler uygulayarak ekonomi igerisinde yer alan her birimin
tegviklerden esit oranda faydalanmasini amaglamustir. Giintimiizde ise Giiney Korede sektorlere
yonelik uygulanan 6zel tegvik programlar: terk edilmis bunun yerine katma degeri yiiksek olan
faaliyetlerin ve bu faaliyetlere yonelik Ar-Ge ¢alismalarinin desteklenmesi esas alinmistir.

Diinyanin en biiyiik ekonomilerinden ve ihracat¢ilarindan biri olan Cin'in uyguladif: tesvik
politikalar: da oldukea dikkat gekmektedir. Cin, 1980’lerde yabanc yatirimcilara kapilarini agmig
ve yiiksek teknolojili sektorlerin ve altyapinin gelisimi noktasinda yabanci yatirimi tesvik eden,
ihracatin artirilmasini esas alan bir politika benimsemeye baglamistir (Lu, 1999). Bu dénemde
Cin, izledigi “acik kapr” politikasi ile kiiresel ekonomiye entegre olmaya ve yitksek teknolojili
sektorlerin gelismesine galigmigtir (Sigurdson, 2003).Cin, yeni teknolojilerin iilkeye girisini
destekleyerek yerel Ar-Ge faaliyetlerinin gelismesini hedeflemistir (Oshima, 1993).

Cin, 1982de “Stratejik Bilim ve Teknoloji Programi”n1 hazirlamis ve 1986dan itibaren “[leri
teknoloji Ar-Ge Programi’ni uygulamaya basglamistir. Ayrica, Cin 1996'da inovasyon kapasitesini
arttirarak uluslararas: rekabet giicii kazanmak amacryla “Ulusal Teknik Inovasyon Programi’ni
ilan etmistir (Chine Ministry of Science and Technology, 2007). Cin, 2001de ise “10. Bes Yillik
Kalkinma Plan1” kapsaminda ulusal bilim ve teknoloji programini uygulamaya baglamistir. Bu
programin amact yitksek teknolojili sektorlerin inovasyon kapasitesini arttirarak sz konusu
sektorlerin rekabet giicii kazanmalarini saglamak olmustir (Chine Ministry of Science and
Technology, 2007).1hracat temelli bityiimeyi kendisine hedef edinen Cin Hiikiimetinin teknoloji
kapasitesini artirmaya yonelik yapmis oldugu ¢ok sayida girisim ve bu yondeki uyguladig: tesvik
sistemi bagarili olmus ve Cin ¢ok kisa bir siirede, diinyanin tiretim ana iissii haline gelmistir
(Yusuf ve Nabeshima, 2007).

Irlanda, uyguladig: tesvik politikalari ile kayda deger ekonomik gelisme gdsteren iilkelerden bir
digeri olarak kargimiza ¢ikmaktadir. Irlanda igin en 6nemli gelismelerin yasandig1 1950-1960 arast
donemde, korumaci, ithal ikameci ve yabanci sermayenin iilkeye girisini engelleyen politikalar
terk edilmis ve ihracat ile yabanci sermayeyi destekleyen tedbirler alinmistir (O’Donnell,
1998). Irlanda, bu dénemde uluslararasi firmalar: iilkeye gekmek igin ihracata iligkin finansal
tesvikler uygulamis ve ihracat gelirlerinin belirli bir siireligine vergiden muaf tutulmasi seklinde
isletmelerin desteklemesi yoluna gitmistir (Ruane, 2003).irlandanin, 1970’li yillarda yabanci
sermayeyi ¢ekmek i¢in uyguladig: tesviklerin en belirgin 6zelligi sektorlere gore oldukga secici
olmalar1ydi. Bu kapsamda tesviklerin amacy, ilag ve elektronik sektorleri bagta olmak tizere yitksek
teknoloji sektorlerinde yabanci sermayeyi ¢ekmek olurken geleneksel sektorlerde yatirimlari terk
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etmek tizerine odaklanmustir (Eser, 2011). Bu donemde firma-odakli ve proje bazli uygulanan
esnek tesvik sistemi sayesinde yabanci sermayenin Irlanda’ya gelmesi kolaylasmistir (Ruane,
2003).

Ekonomik yapis: Tiirkiye ile benzerlik gosteren Cek Cumhuriyetinin son dénemdeki yabanci
sermayeyi ¢ekme hususundaki kayda deger bagarisi dikkat ¢ekmektedir.1989 sonrasi Cek
Cumbhuriyeti, keskin bir anlayis degisikligi ile yabanci yatirimlari ¢ekmeyi hedefleyen bir
ekonomik yapiya ve Avrupay: Oncelikleyen ihracat stratejisine ge¢mistir. Cek Cumhuriyeti
ekonomi anlayisinda yaganan bu degisiklik ile planli ekonomiden serbest ekonomiye gegen en
basarili tlkelerden biri olmus ve kiiresel piyasaya hizlica entegre olmustur (Eser, 2011). Cek
Cumbhuriyeti, uyguladig: basarili tesvik politikalari, sahip oldugu egitimli iggiicii, gliclii ekonomisi
ve dustik iscilik maliyetleri ile yabanci sermayeyi ¢ekme hususunda oldukga basarili olmustur
(Glinem, 2007).Bu durumun en 6nemli nedeni, agir sanayide tilkenin yeterli tiretim kiltiirtine

sahip olmasi ve yatirim taleplerinin bu alanlara yonelmis olmasidir (Eser, 2011).

2.3. Turkiye’de Tesvik Politikalarinin Tarihgesi

Tirkiyede ge¢misten giiniimiize uygulanan tesvikler olduk¢a karmagik bir yapiya sahiptir.
Karmagiklik, tesviklerin ama¢ ve hedeflerinin ¢ok olmasmin yani sira ilgili mevzuat ve
programlarin zor anlagilan bir yapida olmalar1 ve hizlica degismelerinden kaynaklanmaktadir
(Kuigtikoglu, 2005). Bu nedenle, Tiirkiyede uygulanan tegvik sistemini anlamak igin Tiirkiyedeki
tesvik politikalarinin tarihsel gelisimini anlamak ayrica 6nem arz etmektedir. Devlet Planlama
Teskilat1 (DPT), Tiirkiyedeki tesvik politikalarinin daha iyi analiz edilebilmesi i¢in tegvik
politikalarinin tarihsel gelisimini “1950 6ncesi dénem”, “1950-1960 arast dénem” ve “1960 sonrasi
planli dénem” seklinde ti¢ donemde ele almaktadir (DPT, 2000).

1950 6ncesi donemde, yatirimlarin tegvikine iligkin tilkemizde uygulanan ilk kanuni diizenleme
Osmanli Imparatorlugu zamaninda gergeklestirilmis, ancak gercek anlamda Cumbhuriyet
doneminde uygulamaya konulabilmistir. Cumhuriyetin kurulusundan sonra, ilk olarak
sanayinin gelistirilmesi iizerine odaklanilmig ve 1923’teki “Birinci Izmir Iktisat Kongre” sinden
sonra, 1927de 15 yillik dénem i¢in “Tesvik-i Sanayi Kanunu” yiiriirliige girmistir. 1923-1939
doneminde hibrit bir ekonomi yonetimi anlayisiyla devlet¢i-karma ekonomi diisiincesi iktisadi
politikada benimsenmistir (DPT, 1982). Ancak, biitiin diinyada yasanan 1929 ekonomi buhrani
ve II. Diinya Savaginin baglamasiyla birlikte amaclanan hedeflere bu donemde ulagilamamuistir.

1950-1960 arasi donemde hizlica pek ¢ok kanun yirtrlige girmistir. Yine bu dénemde, bir
diger onemli gelisme sanayinin finansal ihtiyaglarini karsilamak ve sanayiye kredi saglamak
i¢cin “Tarkiye Smai ve Kalkinma Bankasi’nin kurulmas: olmustur.1950-1960 arasi donemde
uygulamaya konan kanun ve diizenlemelere bakildiginda bu dénemin bugiiniin karma ekonomik

sistemin ve tesvik uygulamalarinin hazirlayicisi oldugu goriilmektedir (Kiigitkoglu, 2005).

74



Ar-Ge Merkezi Destegi ile Turquality Programinin Tasarim, Patent ve Faydali Model Tescil Basvurulari Kapsaminda fhracat Uzerindeki Etkisinin incelenmesi

1960 ve sonrast donemde Devlet Planlama Tegkilatrnin (DPT) kurulmasiyla birlikte yatirimlarin
desteklenmesi, belirli doénemler halinde uygulanan kalkinma planlar1 ve yillik programlar
kapsaminda ¢ikarilan yasal dizenlemeler ile planli bir sekilde yiiritilmeye baglanmistir
(Yerebakan, 2007).1960 sonrast planli déonemi ekonomi politikalar1 perspektifinden 24 Ocak
1980 kararlar1 6ncesi ve sonras1 donem olmak iizere iki ayr1 boliimde analiz etmek gerekmektedir
(DPT, 1989).

24 Ocak 1980 kararlar1 dncesi déneme baktigimizda, bu dénemde ekonomi politikalarmin
korumaci ve ithal ikameciligi benimseyen bir yapida oldugunu gérmekteyiz. Bu dénemdeki
politikalar genel olarak sanayinin dis rekabete kars: korunmasi, sinirl ithalat ve yiiksek giimriik
tarifeleri seklinde uygulanmistir. Bu dénemde uygulanmaya konan en 6nemli gelismeler, yatirim
indirimi saglayan 1963 yilindaki 202 sayili Kanun ve 193 sayil1 “Gelir Vergisi Kanunu”nun hayata
gecirilmesi, 1968 yilinda 22 ilin “Kalkinmada Oncelikli Yore (KOY)olarak ilan edilmesiyle KOY
uygulamasina basglanmasi ve “Tesvik Belgesi” sisteminin kurulmasi olmustur (Kiigiikoglu, 2005).

1970’li yillarin ilk doneminde gelisen diinya ekonomisi ile birlikte Tiirkiye, ithal ikamesini esas
alan sanayi politikasini devam ettirmistir. Ancak, 6demeler dengesindeki yasadig1 problemler,
ihracata yonelmedeki yetersizlikten dolay: bu politika ile beklenen bityiime kaydedilememis,
ekonomik istikrar saglanamamis ve bunun neticesinde de ciddi ekonomik problemler ortaya
¢ikmistir. Ekonomide yasanana bu problemler neticesinde 24.01.1980 tarihinde alinan ekonomik
istikrar kararlariyla birlikte Tiirkiye, ekonomi politikalarinda 6nemli degisikliklere gitmis ve
ekonomik yapisini degistirmeye baglamistir.

24 Ocak 1980 kararlar1 sonrasinda ekonomide ciddi yapisal degisiklikler yasanmistir. ithalat
mevzuatinda kokli degisikliklere gidilerek “ithal ikamesine dayal1 sanayilesme stratejisi” terk
edilmis yerine “ihracata doniik sanayilesme stratejisi” benimsenmistir (DPT, 2003). Bu kapsamda,
tesvik programlarinda oncelikli sektor uygulamasina ge¢ilmis ve bu dogrultuda yapilan yasal
diizenlemelerle tesvik edilecek yatirim konular1 saptanmustir.

Bu donemde tegviklerle ilgili yasanan en 6nemli gelisme 85/10011 sayili karar ile “Kaynak
Kullanimini Destekleme Priminin (KKDP)” uygulamaya konmus olmasidir. Bu diizenleme ile
birlikte tegviklerin etkisi buytik ol¢iide artmis ve bazi sektorlerde yatirimlarin biyiik 6l¢tide
artmasi saglanmustir. Yatirnmin yaklasik yiizde 50’sini karsilayan KKDP uygulamasi OSB’lerde,
KOY’lerde, saglik, egitim, turizm gibi stratejik sektorlerde yatirimlarin kayda deger bir sekilde
artmasini saglamistir. Ancak, 1990’lardan sonra kamuda ciddi bir kaynak sikintisi yasanmis ve
bunun neticesinde 1991 yilinda KKDP uygulamasi kaldirilmigtir.

1990’1arin ikinci yarisinin baslamasiyla birlikte 94/6411 ve 95/6569 sayili Kararlar ile sektor
bazli tesvik uygulamasi terk edilmis, Gelismis yoreler olarak belirlenen Ankara, Adana, Bursa,
Istanbul, Izmir, Kocaeli diginda kalan tiim bélgeler “Sanayi Kusag1” olarak kabul edilmis ve sanayi
kugaginda yer alan tiim bolgelerin esit oranda tesviklerden faydalanmasi saglanmistir (Duran,
1998). Ancak “Sanayi Kusag1” uygulamasi da uzun stirmeyerek 98/10755 sayili karar ile sona

erdirilmis ve yeniden bolgesel tesvik sistemine gegilmistir.
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1980 6ncesinde yatirimlari, 1980 sonrasinda ise ihracati desteklemeyi amaglayan tesvik sistemi
2000’li yillarda kalkinma, istihdam, Ar-Ge ve KOBI gibi gesitli alanlara yonelmistir. Ancak,
tegviklerin bu denli gesitli alanlarda uygulanmasi ile birlikte farkli kurumlarin tegvik sistemine
girmesi gerekmis ve bunun neticesinde daha 6nce tek elden yonetilen tegvik sistemi degismistir.
Bu durum ise hemen hemen her alanda uygulanan tesviklerin maliyetinde artiglara sebep olmusg
ve tesviklerden hedeflenen kazancin azalmasina neden olmugtur.

Giintimiizde uygulanan tesvik sisteminin karmagik bir yapida oldugu, etkin destek araclarina
sahip olmadigi, miikerrerlik olugturdugu ve performans izleme sistemine sahip olmadig:
seklindeki problemleri Dokuzuncu Kalkinma Planinda belirtilmistir (DPT, 2006).

2.4. Sinai Miilkiyet Haklarinin Ekonomi Uzerine Etkisi

Sinai miilkiyet haklarinin ekonomik biiyiime iizerine etkileri Diinya Ticaret Orgiitiiniin (DTO)
1995 yilinda “Ticaretle Baglantili Fikri Miilkiyet Haklar1 Anlagmasini (TRIPS)” onaylanmast ile
birlikte daha kuvvetli bir sekilde gériinmeye baslanmistir (Hassan vd., 2010).TRIPS Anlagmasi,
fikri miilkiyet haklarinin uygulanmasina iliskin DTO {iyelerinin tabi oldugu ilke ve gereklilikleri
belirlemekte ve s6z konusu haklarin tye iilkelerde ne sekilde uygulanmas: gerektigine yonelik
usul ve esaslar1 ve ¢ikabilecek anlagsmazliklarin ¢6ztimiine iliskin hiikiimleri icermektedir.

Fikri miilkiyet haklarinin (FMH) Avrupa ekonomisine ger¢ek katkisinin analiz edilmesi amaciyla
hazirlanan 2008-2010 dénemini kapsayan AB Sanayi Analiz Raporu'nda!, Avrupa Toplulugunda
fikri miilkiyet yogun sektorlerin istihdama katkisinin %26; Gayri Safi Yurti¢i Hasilaya katkisinin
ise %39 oldugu ifade edilmektedir. Ayrica, s6z konusu raporda, Avrupa Toplulugundan yapilan
ihracatin %90’ nin1n fikri miilkiyet yogun sektorler tarafindan yapildig: vurgulanmistir (Industry-
Level Analysis Report, 2013).

Sinai miilkiyet haklar: olarak tabir edilen patent, faydali model ve tasarim tescil bagvurularimin
gayri safi yurti¢i hasila (Gould ve Gruben 1996; Park ve Ginarte, 1997), ithalat (Maskus ve
Penubarti, 1995), ihracat (Smith, 2001) ve dogrudan yabanci yatirimlar (Maskus ve Konan, 1994)
vb. ekonomik gostergeler iizerine etkisini analiz eden bir¢ok ¢alisma yapilmistir. Bu calismalardan
bir boliimii sinai miilkiyet haklarinin ekonomik gostergeler iizerine olumlu etkisinin oldugunu
(Maskus ve Penubarti,1995; Gould ve Gruben 1996; Smith, 2001) s6ylemesine kargin diger bir
bolimii de sinai miilkiyet haklar: ile ekonomik gostergeler arasinda istatistiki anlamda kayda
deger bir iliski olmadigini (Maskus ve Konan 1994; Thompson ve Rushing 1996) ifade etmistir.

Cho vd., (2015), sinai miilkiyet haklarinin ekonomik gelisme tizerine etkisinden ¢ok AR-GE ve
inovasyon {izerine etkisinin daha 6l¢tilebilir ve anlamli oldugunu ancak, bu alandaki sonuglarin
da farklihik gosterdigini ifade etmistir. Mansfield (1986), simnai miilkiyet haklarinin etkinligi
konusundaki farkl: gériislerin sebebinin sinai miilkiyet haklarinin birbirine karsi olan AR-GE ve

1 Industry-Level Analysis Report, “IntellectualPropertyRightsintensiveIndustries: Contribution to economic
performance an demployment in the EU”, EPO ve OHIM Ortak Projesi. 2013.
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inovasyon tizerine iki etkisinden kaynaklandigini ifade etmistir. Patentli bilgi kisiye 6zel oldugu
i¢in sahibine daha fazla fiyat ve pazar avantaji saglamakta ve bu durum AR-GE ve inovasyonu
tegvik etmektedir. Ancak, patentli bilgi ayni zamanda bilginin yayilmasini engelleyerek AR-GE ve
inovasyonu olumsuz etkilemektedir (Mansfield, 1986).Bu ikilem dogrultusunda sinai miilkiyet
haklarinin etkinligini inceleyen birgok galisma sinai miilkiyet haklarinin AR-GE ve inovasyon
tizerine etkisinin iilkelere, sektérlere, tilkelerin ekonomik seviyelerine ve sinai miilkiyet yapilarina
gore degiskenlik gosterdigini ortaya koymustur (Cohen vd., 1997; Varsakelis, 2001; Lall, 2003;
Fink ve Maskus, 2005; Kim vd., 2012).

2.5. Ar-Ge Merkezleri ve TURQUALITY Programi

Sanayi ve Teknoloji Bakanligi, 5746 sayili “Arastirma, Gelistirme ve Tasarim Faaliyetlerinin

Desteklenmesi Hakkinda Kanunu” 2

yayimlamistir. S6z konusu kanunun amaci, “Ar-Ge ve yenilik
yoluyla tilke ekonomisinin uluslararas: diizeyde rekabet edebilir bir yapiya kavusturulmasi icin
teknolojik bilgi tiretilmesini, tiriinde ve tiretim siireglerinde yenilik yapilmasini, iirtin kalitesi
ve standardinin yiikseltilmesini, verimliligin artirilmasini, tiretim maliyetlerinin diisiiriilmesini,
teknolojik bilginin ticarilesmesini, rekabet 6ncesi isbirliklerinin gelismesini, teknoloji yogun
dretim, girisimcilik ve bu alanlara yonelik yatirimlar ile Ar-Ge'ye ve yenilige yonelik dogrudan
yabanci sermaye yatirimlarinin tilkeye girisinin hizlandirilmasini, Ar-Ge personeli ve nitelikli

isgiicti isttihdaminin artirilmasini desteklemek ve tesvik etmek” seklinde belirlenmistir.

Ar-Ge merkezlerinin kurulmasinin temelini olusturan 5746 Sayili Kanun ile firmalarin Ar-Ge
projeleri > ve Ar-Ge faaliyetlerini 4 yayginlastirmalar1 ve bu dogrultuda iilke ekonomisinin
uluslararas: seviyede rekabet edebilir bir yapiya kavusmasi amaglanmaktadir.

TURQUALITY, “ilkemizin rekabet avantajini elinde bulundurdugu ve markalagma potansiyeli
olan iiriin gruplarina sahip firmalarimizin, tretimlerinden pazarlamalarina, satiglarindan
satig sonrast hizmetlerine kadar biitiin stiregleri kapsayacak sekilde yonetsel bilgi birikimi,
kurumsallasma ve gelisimlerini saglayarak uluslararas: pazarlarda kendi markalariyla global bir
oyuncu olabilmeleri ve s6z konusu markalar araciligryla olumlu Tiirk mali imajinin olusturulmasi
ve yerlestirilmesi amaciyla olusturulmus devlet destekli bir markalagma programidir >
TURQUALITY, isletmeleri kurumsal ve operasyonel manada destekleyen bir markalagsma destek

programi olarak konumlandiriimaktadir ©.

2 https://agtm.sanayi.gov.tr/Agm/ArgeDetay
Ar-Ge projesi, “Ar-Ge faaliyetlerinin her sathasini belirleyecek mahiyette ve bilimsel esaslar ¢ergevesinde
gergeklestirilen ve aragtirmaci tarafindan yiritilen proje” seklinde tanimlanmustir. (https://agtm.sanayi.gov.tr/
Agm/ArgeDetay)

4 Ar-Ge faaliyetleri, “Sistematik bir temelde yuritiilen yaratic1 ¢aligmalar, ¢evre uyumlu iiriin tasarimi veya yazilim
faaliyetler ile alaninda bilimsel ve teknolojik gelisme saglayan, bilimsel ve teknolojik bir belirsizlige odaklanan,
¢iktilar1 6zgiin, deneysel, bilimsel ve teknik igerik tasiyan faaliyetler” seklinde tanimlanmugtir. (https://agtm.sanayi.
gov.tr/Agm/ArgeDetay)
https://www.turquality.com/hakkimizda
https://www.turquality.com/hakkimizda
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TURQUALITY programinin hedefleri, “Marka potansiyeli olan firmalara global bir marka
olma yolunda finansal kaynak saglamak, global Tiirk markalar1 yaratabilmek igin firmalarin ve
markalarimin gelisimlerine yonelik strateji, operasyon, organizasyon ve teknoloji danigmanlig1
caligmalariile destek olmak, program kapsaminda bulunan firmalarin yonetim birimlerine yonelik
egitim destegi vermek, yurtdisinda olumlu Tiirk mali imajinin olusturulmas: ve tutundurulmasi
i¢in iletisim ve tanitim faaliyetlerinde bulunmak, Tiirk firmalarimin marka bilincini artirmak,
Tiirk firmalarinin pazar bilgisi dahilinde aksiyon alabilmeleri i¢in istihbarat destegi saglamak ve
secilmis Tiirk markalar icin birinkiibatér ve katalizér olmak” “seklide belirlenmistir.

TURQUALTIY destek programinin kapsamina ve bu programdan faydalanana firmalarin hangi
yonlerine katki sagladigina iligskin yapilan ¢alismalarin son dénemde yogunlastig goriilmektedir.

Agikel (2018), Turquality Projesiden faydalanan mobilya sektoriinde faaliyet gosteren firmalarin
kiiresel pazarlardaki tutundurma faaliyetlerinin incelenmesi konulu ¢alismasinda s6z konusu
tutundurma faaliyetlerinin firmalarin iletisimlerinin kuvvetlendirilmesi, @irtin ve hizmetlerin
hedef pazarlara tanitilmasi ve ulastirilmasi, riintin 6ne ¢ikan avantajli yonlerinin misterilere
duyurulmas: ve gerekli bilgilendirmelerin saglanmasi vb. bilesenleri kapsadigini ifade etmistir.
Ayrica, Agikel (2018) kiiresel pazarlarda bulunan misterileri firmanin @iriin ve hizmetleri
konusunda bilgilendirmek ve onlarin firmanin tirinlerini satin almalarini saglamak, yurt icinde
oldugu gibi yurt disinda da yine tutundurmanin gorevi oldugunu ifade etmis ve Turquality destek
programu ile Tiirk markalarinin kiiresel pazarlarda etkili bir sekilde konumlandirilmalarinin ve
tutundurulmalarinin amaglandigini vurgulamustir.

Tutundurma, firmalarin kazanmak istedikleri misterilerin firmanin tiriin ve hizmetlerini talep

etmesi i¢in yapilan tanitim faaliyetleridir (Kotler vd., 2004).

Ozbaysal ve Onay (2017),birbirinden farkli ii¢ sektérlerde Turquality Programi kapsaminda
faaliyet gosteren firmalarin markalagsma ve uluslararas: bir isletme olma siireglerini incelemis
ve programa bagvuruda bulunup markalasmak isteyen igletmeler icin bir “Yol Haritas”
diizenlemistir. Aragtirma sonucunda her {i¢ isletmede de Turquality Programi sonrasinda orgiit
yapisinin kurumsal bir nitelik kazandig1, uluslararasi pazarlara giriste daha hizli hareket kabiliyeti
kazanildig1 ve lojistik anlaminda bilyiik avantajlar elde edildigi ifade edilmis ve isletmelerin
organizasyonel anlamdaki sahip olduklari iyilestirmelerin alti ¢izilmistir (Ozbaysal ve Onay,
2017).

Sener ve Bisgin (2014),Turquality Programindan faydalanan Sarar markasini inceledikleri
galigmalarinda, Turquality Programinin Sarar markasinin pazarlama kararlar1 iizerinde ve
ozellikle tutundurma faaliyetlerine biiyiik katkisinin oldugunu ifade etmis ve bu kapsamda,
tutundurmaya yonelik olan bu destek programmin olduk¢a 6nemli oldugunun altini ¢izmistir.
Kizartic1 (2006) ise Turquality Programinin Tirk tekstil firmalarina kazandirdigi avantajlari
ortaya koymustur.

7 https://www.turquality.com/hakkimizda/misyon-ve-hedeflerimiz
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TURQUALITY programinin hedefleriyle s6z konusu programdan faydalanan isletmeler tizerine
yapilan aragtirmalarda ulasilan sonuglar dikkate alindiginda hem programin hedeflerinin
hem de firmalarin programdan faydalanma sekillerinin isletmelerinin uluslararasi pazarlara
tutundurulmasini amagladig1 ¢ok agiktir. Dolayistyla, TURQUALITY programinin dogrudan
sektoriin teknoloji kapasitesini artirmaya yonelik teknoloji esasli bir destek programi olmadig;,
buna karsin programinin, sektorde faaliyet gosteren firmalara uluslararas: pazarlarda finansal
kaynak saglamak, egitim, danismanlik hizmetleri saglamak ve marka olusturmak vb. destek
kalemlerinde hizmet sunarak isletmelerin ihracat yapabilme kapasitesini artmayr amacladig1
goriilmektedir.

3. Metodoloji, Veriler ve Bulgular

3.1. Metodoloji

Bu calismada, Tiirkiyede uygulanan Ar-Ge merkezleri destegi ve TURQUALITY programi
desteginin, devlet tegviklerinin etkin kullanilmasi agisindan, Tiirkiyede imalat sanayinin
alt sektorlerinde nasil yonetilmesi gerektigi ortaya konulmaya caligilmistir. Bu caliymada
gerceklestirilen analizler firma olceginde olmayip imalat sanayinin alt sektorlerini esas
almaktadir. Diger bir ifadeyle bu ¢aliymada, imalat sanayinin alt sekt6rlerinde faaliyet gosteren
Ar-Ge merkezlerinin ve bu sektérlerin TURQUALITY programindan faydalanma oranlarinin
ihracat tizerindeki etkileri ortaya konmustur. Bu dogrultuda, ilk olarak her iki destek sistemine
iliskin elde edilen verilerin ve ihracat verilerinin ayr1 ayr1 sektorel analizi ve uyumu yapilmigtir.
Ancak, Tirkiyede uygulanan Ar-Ge merkezleri ve TURQUALITY programi destegine iligkin
bir sektorel siniflandirma yapilmis olmasina karsin s6z konusu siniflandirma isleminde bir
sistematik takip edilmemistir. Ar-Ge merkezlerine ve TURQUALITY programina iliskin yapilan
sektorel siiflandirma isleminde s6z konusu tesviklerden faydalanan firmalarin kendi faaliyet
alanlarini belirtmeleri seklinde bir sektorel tasnif islemi uygulanmistir.

Bu caligmada, smai miilkiyet haklar1 olan patent, faydali model ve tasarim tescil bagvuru
verilerinin Ar-Ge merkezi destegi ve TURQUALITY programi destegi ile olan iliskisi analiz
edilmistir. Ayrica, patent, faydali model ve tasarim tescil bagvuru verilerinin de sektdrel analizi
ve uyumu yapilmigtir.

Patent, faydali model ve tasarim tescil bagvuru verileri ile Ar-Ge merkezi verilerinin,
TURQUALITY programi verilerinin ve ihracat verilerinin siniflandirilmasinda birbirinden
tamamen farkli yontem ve amaca sahip siniflandirma sistemlerinin kullanilmis olmasi s6z
konusu verilerin birbirleriyle analiz edilmesi esnasinda karsilagilan en biiyiik sorun olurken ilgili
siniflandirma sistemlerinin birbirleriyle uyumunu gerceklestirmek ise bu ¢aligmada yapilan ilk
is olmugtur.

S6z konusu verilere iligkin kullanilan siniflandirma sistemlerinin hi¢biri endiistri temelli

olmadigindan, s6z konusu smiflandirma sistemlerinden direkt olarak sektorel istatistiklere
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erisim mimkiin olmamakta ve bu verilerden hangisinin esas alinarak bir uyumlagtirma isleminin
yapilacagl sorunu da ortaya ¢ikmaktadir. Bu sorunun giderilmesi amaciyla bu ¢alismada,
Avrupa'da ekonomik faaliyetlerle ilgili istatistiklerin {iretilmesi ve yayilmasi amaciyla hazirlanan
Avrupa Toplulugunda Ekonomik Faaliyetlerin Istatistiki Siniflamasini (NACE Rev.2, 2013) esas
alan ve Ispanya Patent ve Marka Ofisi tarafindan hazirlanan tasarim tescil bagvuru verilerinin
sektorel siniflandirildigi Locarno-NACE uyum tablosu & kullanilmistir. Bu dogrultuda, patent
ve faydali model tescil bagvuru verilerinin sektorel siniflandirma tablosu °, Ar-Ge merkezi
verileri sektorel siniflandirma tablosu !9, TURQUALITY programi verileri sektorel siniflandirma
tablosu !! ve ihracat verileri sektorel siniflandirma tablosu '2,Ispanya Patent ve Marka Ofisi
tarafindan hazirlanmis olan tasarim-endiistriyel siniflandirma uyum tablosu(NACE Rev.2) 13 ile

uyumlagtirilmistir.

Bu dogrultuda, bu ¢alismada kullanilan biitiin verileri kapsayan ve NACE smiflandirmasina
gore sektorel olarak smniflandiran “Sektorel Smiflandirma Sistemlerini Eslestirme Tablosu”
olusturulmustur. TURQUALITY programi 2007 yil1 ve sonrasinda, Ar-Ge merkezleri destegi de
2008 y1li ve sonrasinda uygulanmaya basladig1 i¢in s6z konusu analizler 2008-2015 donemi i¢in

gerceklestirilmistir.

Patent, faydali model ve tasarim tescil bagvuru verileri, Ar-Ge merkezi verileri, TURQUALTTY
verileri ve ihracat verilerine ait siniflandirma sistemlerinin birbirleriyle iliskisi ve uyumu Tablo

1'de gosterilmistir.

Tablo I: Sektorel Siniflandirma Sistemlerini Eglestirme Tablosu

Analizlerde Patent, Faydali . TURQUALTIY
Kullanilan Model ve Tasarim Ar-Ge Merkezi .
.. . Programi Thracat Siniflandirmasi
Sektorel Tescil Bagvuru Siniflandirmasi Suiflandirmast
Siniflandirma Siniflandirmasi
Gida Uriinlerinin Gastronomi e
: ; . : . Bitkisel Uriinler
Gida ve Icecek Imalati Gida Sanayi Islenmis Tarim o
. - o Hayvansal Uriinler
Iceceklerin Imalat Urtinleri
Tekstil Uriinlerinin Hazir Giyim Tekstil ve Hammaddeleri
Tekstil ve Imalati Tekstil Tekstil Deri ve Deri Mamulleri
Giyim Giyim Egyalarinin Deri ve Deri Hali
Imalati Mamulleri Hazir Giyim ve Konf.

8  Ispanya Patent ve Marka Ofisi, Concordance with Classification of Locarno and NACE, 2013

9  Patent ve faydali model tescil bagvuru verileri Schmoch ve dig. (2003) tarafindan hazirlan patent-endiistriyel
siniflandirma uyum tablosu kullanilarak sektorel bazda (NACE Rev. 1.1) hesaplanmuigtir.

10  https://btgm.sanayi.gov.tr/Handlers/DokumanGetHandler.ashx?dokumanId=3cc49230-9bb0-4a6f-bbed-
c73edd204594

11 https://www.turquality.com/

12 https://tim.org.tr/tr/ihracat-rakamlari

13 Ispanya Patent ve Marka Ofisi, Concordance with Classification of Locarno and NACE, 2013
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Kimyasallarin ve
Kimyasal Uriinlerin I.
. ; . :Feme.l Eczacilik ) Kimya Klmya Kimyevi Maddeler ve
KimyaveIlag¢  Uriinleri ve Eczaciliga Ilag Plastik Uriinler Mamulleri
Iliskin Mal. 1. Kozmetik Tibbi Cihaz
Kauguk ve Plastik
Uriinlerin {
Den.ur Ve Ana.Metal Sanayi Demir ve demir ~ Ana Metal Sanayi ~ Demir ve demir dis1 metaller,
Demir Dis1 Fabrikasyon Metal disy metaller Metal Uriinleri lik
Metaller Uriinleri fmalatt i metate ¢ e e
. Yazilim Biligim,
Bilgisayarlarin, qea
Yazilim, Elektronik ve Optik Bilgi ve Iletisim
Biligim ve L P Tek. Elektrik Elektronik  Elektrik Elektronik ve Hizmet
. Urtinlerin Imalaty .
Elektronik Elektrikli Techizat i Elektrik-
5 ) Elektronik
Makine ve Bagka Yerde Makine ve ‘ Mal.<1ne ve .Aksamlarl
Techizat Smiflandirilmamig Techizat fmalaty Makine Iklimlendirme San.
§ Makine ve Ekipman I. 4 Savunma ve Havacilik Sanayi
Otomotiv Yan
Motorlu Kara Tasitlari, Sanayi Otomotiv-Ana
Otomotiv Treyler ve Yar1 Treyler Otomotiv Sanayi Otomotiv Endiistri
Imalati Otomotiv  Otomotiv-Yan Sanayi
Tasarim ve Miih.
Mobilya Mobilya Imalat: Mobilya Mobilya Mobilya, Kagit ve Orman U.

Kaynak: Yazar tarafindan olusturulmustur.

3.2. Veriler

2008-2015 dénemine ait patent, faydali model ve tasarim tescil bagvuru verilerinin “Sektérel
Siniflandirma Sistemlerini Eslestirme Tablosuna” gére uyumlastirilmis hali Tablo 2'de, Tablo 3'de
ve Tablo 4de gosterilmistir.

Tablo 2: Patent Tescil Bagvuru Verileri Tablosu 2008-2015

_ : : 5 E 5 8 F S :

[=3 (=3 (=} (=} (=] (=} (=} (=] =)

(=3 (= — i - — — — =

<=} o (=} —t () w >~ (5] B
 Gdaveigecek 72 60 62 92 140 145 155 176 902
DNESINECHRN 3+ 18 0 36 %6 48 35 6 297
DS 236 283 369 504 686 665 717 704 4164
PDEReDenEDRIVeRie 141 147 204 258 277 279 331 352 1989
D EISmNOEEREOn  ss1 610 906 1093 1311 1308 1518 1941 9268
PERRTEhZAat 368 458 563 809 861 812 1027 1188 6086
DGR 13 119 145 278 264 303 409 516 2147
~ Mobilya 76 84 103 115 154 127 169 174 1002

Kaynak: Tiirk Patent ve Marka Kurumu, n.d.
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Tablo 3: Faydali Model Tescil Bagvuru Verileri Tablosu 2008-2015

Kaynak: Tiirk Patent ve Marka Kurumu, n.d.

600C

110T

el

251
434
711
663
138
381

10T

420
872
811
149
346

Tablo 4: Tasarim Tescil Bagvuru Verileri Tablosu 2008-2015

800¢

49
445
407
842
472
1257
71
1044

Kaynak: Tiirk Patent ve Marka Kurumu, n.d.

(410114

987
628
1590
87
1294

999
578
2085
90
1783

399
905
798
149
319

urefdoy,

136
372
2092
3219
6432
5902
1133
2838

urerdog,

w

40
3930
3693
7804
4670

12904

699

10649

2008-2015 donemine ait Ar-Ge Merkezi verilerinin (Kiimiilatif) ve TURQUALITY verilerinin

“Sektorel Siniflandirma Sistemlerini Eslestirme Tablosuna” gére uyumlastirilmis hali Tablo 5de

ve Tablo 6'da gosterilmistir.

Tablo 5: AR-GE Merkezleri Verileri (Kiimiilatif) Tablosu 2008-2015

800C |

(SR SR 600T

I 010T

A W

I 1102

[o N0, |

(41114

o o =

€10¢

N W

10T

N
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4 10 13 14 18 2 26 42 150
- - 1 4 6 6 9 14 40
1 15 23 33 2 44 49 6 274
- - - 1 - | 2 3

Kaynak: T.C. Sanayi ve Teknoloji Bakanligt, n.d.

Tablo 6: TURQUALTIY Programindan Faydalanan Firmalarin Uyumlastirilmis Sekt6rel Dagilimi

) =N =) — N o) < n 5
S S — — — — — — =}
S S = 1) 1) S 1) 1) =
Q Q Q Q Q Q Q Q S
- - 1 1 4 4 7 18
2 - 3 3 3 4 2 19
3 - 3 3 3 6 4 22
2 - 2 2 1 1 2 10
4 - 1 2 1 2 1 5 16
- - 1 - - 1 1 3 6
1 - 2 1 1 4 1 1 11
4 - 1 1 1 - 3 2 12

Kaynak: TURKQUALITY, n.d.

3.1. Bulgular

Bu ¢alismada ulagilan bulgular “Sektérel Siniflandirma Sistemlerini Eslestirme Tablosunda” yer
alan sekiz sektor 6zelinde analiz edilmistir.

Bu kapsamda, Tiirkiyede imalat sanayinin alt sektorlerinin tamaminda yapilan patent tescil
basvurularimin %3,5’, faydali model tescil bagvurularimin %0,61°i ve tasarim tescil bagvurularinin
%1,2’si “Gida ve [gecek” sektdriinde yer almaktadir. S6z konusu sekiz sektriin tamaminda faaliyet
gosteren Ar-Ge merkezlerinin sadece %2,41’i “Gida ve Iecek” sektdriinde yer almaktadir. “Gida
ve Icecek” sektériiniin TURQUALITY programindan faydalanma orani ise %15,79'dur.“Gida
ve Igecek” sektoriinde gerceklesen ihracat ile bu sektorde yapilan tasarim tescil bagvurular
ve patent tescil bagvurulari arasinda ciddi bir iliski oldugu saptanmasima karsin bu sektorde
gerceklesen ihracat ile bu sektorde yapilan faydali model tescil bagvurular: arasinda anlaml bir

iligki saptanamamustir.
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Sekil I: Gida ve Igecek Sektoriinde Gergeklesen Thracat ile Yapilan Tasarim Tescil Bagvurular1 Arasindaki

Korelasyon (r = 0,867)

iHRACAT
=

Gida ve igecek

‘b

T T T T T 1
0 20 40 60 80 100 120

TASARIM TESCIL SAYISI

Sekil 2: Gida ve Icecek Sektériinde Gergeklesen Thracat ile Yapilan Patent Tescil Bagvurulari Arasindaki

Korelasyon (r = 0,933)

iHRACAT

25000000

20000000

15000000

10000000

5000000

(o)

Gida ve icecek
/(/Q
* &
: &
L g
0 50 100 150 200
PATENT TESCIL SAYISI

“Gida ve Igecek” sektériiniin TURQUALITY programindan faydalanma orani ile bu sektérde

yapilan ihracat arasinda ciddi bir iligki oldugu saptanmistir. Buna kargin, “Gida ve Igecek”

sektoriinde faaliyet gosteren Ar-Ge merkezleri ile bu sektorde yapilan ihracat arasindaki iliski,

Ar-Ge merkezleri verisinin yetersiz olmasindan dolay: analiz edilememistir.
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Sekil 3: Gida ve Igecek Sektoriinde Gergeklesen Thracat ile TURQUALITY Arasindaki Korelasyon (r = 0,777)

Gida ve igecek
25000000
20000000
= ‘ L 2
15000000
g $
(-4
£ 10000000 hd
.
5000000
0 . . . .
0 2 4 6 8
TURQUALITY

Tiirkiyede imalat sanayinin alt sektorlerinin tamaminda yapilan patent tescil basvurularmin
%1,1'1, faydali model tescil bagvurularinin %1,68’i ve tasarim tescil bagvurularinin %8,75’i
“Tekstil ve Giyim” sektoriinde yer alirken bu sektorlerin tamaminda faaliyet gosteren Ar-Ge
merkezlerinin sadece %6,76’s1 “Tekstil ve Giyim” sektoriinde yer almaktadir. “Tekstil ve Giyim”
sektoriiniin TURQUALITY programindan faydalanma orani ise %16,67dir.“Tekstil ve Giyim”
sektoriinde gerceklesen ihracat ile bu sektérde yapilan tasarim tescil bagvurular: arasinda ciddi
bir iligki oldugu saptanmasina karsin bu sektérde gerceklesen ihracat ile bu sektérde yapilan

patent ve faydali model tescil bagvurular: arasinda anlamli bir iligki saptanamamustir.

Sekil 4: Tekstil ve Giyim Sektériinde Gergeklesen Thracat ile Yapilan Tasarim Tescil Bagvurular
Arasindaki Korelasyon (r = 0,867)

Tekstil ve Giyim
35000000
30000000 -
L J
25000000 * %
- *
5 20000000
< *
% 15000000 ® o
= *
10000000
5000000
0
0 100 200 300 400 500 600 700
TASARIM TESCIL SAYISI

“Tekstil ve Giyim” sektoriinde faaliyet gosteren Ar-Ge merkezleri ile bu sektérde yapilan ihracat
arasinda ciddi bir iligki oldugu saptanmustir. Ayrica, “Tekstil ve Giyim” sektoriiniin TURQUALITY
programindan faydalanma orani ile bu sektorde yapilan ihracat arasinda ciddi bir iliski oldugu

saptanmuistir.
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Sekil 5: Tekstil ve Giyim Sektoriinde Gergeklesen Thracat fle Bu Sektorde Faaliyet Gosteren Ar-Ge

merkezleri Arasindaki Korelasyon (r = 0,845)

Tekstil ve Giyim RZ =0,845
35.000.000
30.000.000
/
& 25.000.000 <
g >
= 20.000.000
o
<
S 15.000.000
& -
=
_ 10.000.000
5.000.000
0 . T T )
o] 2 4 6 8

AR-GE Merkezleri

Sekil 6: Tekstil ve Giyim Sektoriinde Gergeklesen Thracat ile TURQUALITY Arasindaki Korelasyon (r =0,913)

Tekstil ve Giyim
40000000

35000000
30000000 >
25000000 :/
20000000

15000000 (

10000000

IHRACAT

5000000

0

T T T T 1
0 1 2 3 4 5
TURQUALITY

Tiirkiyede imalat sanayinin alt sektorlerinin tamaminda yapilan patent tescil basvurularmin
%16,2’si, faydali model tescil bagvurularinin %9,46’s1 ve tasarim tescil bagvurularinin %8,22’si
“Kimya ve Ilag” sektoriinde yer alirken bu sektérlerin tamaminda faaliyet gosteren Ar-Ge
merkezlerinin %14,5’i “Kimya ve Ilag” sektoriinde yer almaktadir. “Kimya ve Ilag” sektdriiniin

TURQUALITY programindan faydalanma orani ise %19,3diir.

“Kimya ve Ilag” sektoriinde gerceklesen ihracat ile bu sektérde yapilan tasarim tescil bagvurulart
ve patent tescil bagvurular: arasinda ciddi bir iliski oldugu saptanmasimna karsin bu sektorde
gerceklesen ihracat ile bu sektorde yapilan faydali model tescil bagvurular arasinda anlamli bir

iligki saptanamamustir.
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Sekil 7: Kimya ve flag Sektoriinde Gergeklesen Thracat ile Yapilan Tasarim Tescil Bagvurulart Arasindaki
Korelasyon (r = 0,883)

Kimya ve ilag

20000000

18000000 O 2
16000000 /}
14000000 v

E 12000000

< 10000000 =2

o
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6000000
4000000
2000000

0

0 100 200 300 400 500 600
TASARIM TESCIL SAYISI

Sekil 8: Kimya ve Ila¢ Sektoriinde Gergeklesen Thracat ile Yapilan Patent Tescil Bagvurulari Arasindaki
Korelasyon (r = 0,817)

Kimya ve llag
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- /{0
'5 15000000 Py *
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I 10000000 * o
5000000
0 . r r )
0 200 400 600 800
PATENT TESCIL SAYISI

Buna karsin, “Kimya ve Ilag” sektériinde faaliyet gosteren Ar-Ge merkezleri ve bu sektériin
TURQUALITY programindan faydalanma orani ile bu sektdrde yapilan ihracat arasinda anlaml
bir iliski bulunamamustir.

Tiirkiyede imalat sanayinin alt sektorlerinin tamaminda yapilan patent tescil basvurularinin
%7,7si, faydali model tescil bagvurularinin %14,551 ve tasarim tescil bagvurularmin %17,4’i
“Demir ve Demir Dis1 Metaller” sektoriinde yer almaktadir. S6z konusu sekiz sektoriin tamaminda
faaliyet gosteren Ar-Ge merkezlerinin %1,13' “Demir ve Demir Dis1 Metaller” sektoriinde
yer almaktadir. “Demir ve Demir Dis1 Metaller” sektortinin TURQUALITY programindan
faydalanma orani %8,77dir.“Demir ve Demir Dis1 Metaller” sektoriinde gerceklesen ihracat
ile bu sektorde yapilan patent, faydali model ve tasarim tescil bagvurulari, bu sektorde faaliyet
gosteren Ar-Ge merkezleri ve bu sektoritn TURQUALITY programindan faydalanma orani

arasinda anlamli bir iligki bulunamamustir.
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Tiirkiyede imalat sanayinin alt sektorlerinin tamaminda yapilan patent tescil basvurularinin
%35,8’1, faydali model tescil bagvurularinin %29,07’si ve tasarim tescil bagvurularinin %10,4’i
“Yazilim, Bilisim ve Elektronik” sektoriinde yer alirken bu sektorlerin tamaminda faaliyet gosteren
Ar-Ge merkezlerinin %24,15’1 “Yazilim, Bilisim ve Elektronik” sektoriinde yer almaktadir.
“Yazilim, Bilisim ve Elektronik” sektoriiniin TURQUALITY programindan faydalanma oraninin
%14,03 diir. “Yazilim, Bilisim ve Elektronik” sektériinde gerceklesen ihracat ile bu sektérde
yapilan patent tescil bagvurulari arasinda ciddi bir iliski oldugu saptanmasina karsin bu sektorde
gerceklesen ihracat ile bu sektdrde yapilan faydali model ve tasarim tescil bagvurular: arasinda

anlaml bir iligki saptanamamustir.

Sekil 9: Yazilim, Bilisim ve Elektronik Sektoriinde Gergeklesen Ihracat ile Yapilan Patent Tescil
Basvurular1 Arasindaki Korelasyon (r = 0,733)
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“Yazilim, Bilisim ve Elektronik” sektoriinde faaliyet gosteren Ar-Ge merkezleri ve bu sektériin
TURQUALITY programindan faydalanma orant ile bu sektorde yapilan ihracat arasinda anlaml

bir iliski bulunamamustir.

Tiirkiyede imalat sanayinin alt sektorlerinin tamaminda yapilan patent tescil basvurularinin
%23,5’1, faydali model tescil bagvurularinin %26,68’i ve tasarim tescil bagvurularinin %28,75’i
“Makine ve Teghizat” sektoriinde yer alirken bu sektorlerin tamaminda faaliyet gosteren Ar-Ge
merkezlerinin %6,44’ti “Makine ve Techizat” sektoriinde yer almaktadir. “Makine ve Teghizat”
sektoriinin TURQUALITY programindan faydalanma oranmin ise %5,26dir. “Makine ve
Techizat” sektoriinde gerceklesen ihracat ile bu sektorde yapilan tasarim tescil bagvurulari
ve patent tescil bagvurular: arasinda ciddi bir iliski oldugu saptanmasina karsin bu sektorde
gerceklesen ihracat ile bu sektorde yapilan faydali model tescil bagvurulari arasinda anlamli bir

iligki saptanamamustir.
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Sekil 10: Makine ve Techizat Sektoriinde Gergeklesen Thracat ile Yapilan Tasarim Tescil Bagvurular:
Arasindaki Korelasyon (r = 0,933)
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Sekil 11: Makine ve Teghizat Sektoriinde Gergeklesen Thracat ile Yapilan Patent Tescil Bagvurular:
Arasindaki Korelasyon (r = 0,867)
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Buna karsin, “Makine ve Techizat” sektoriinde faaliyet gosteren Ar-Ge merkezleri ve bu sektoriin
TURQUALITY programindan faydalanma orani ile bu sektdrde yapilan ihracat arasinda anlamli
bir iligki bulunamamustir.

Tiirkiyedeimalatsanayinin altsektorlerinin tamaminda yapilan patent tescil bagvurularinin %8,3’i,
faydali model tescil bagvurularinin %5,12’si ve tasarim tescil bagvurularinin %1,56’s1 “Otomotiv”
sektoriinde yer alirken bu sektorlerin tamaminda faaliyet gosteren Ar-Ge merkezlerinin %44,12’si
“Otomotiv” sektoriinde yer almaktadir. “Otomotiv” sektoriiniin TURQUALITY programindan
faydalanma oranmin %9,65dir.“Otomotiv” sektoriinde gerceklesen ihracat ile bu sektérde
yapilan patent, faydali model ve tasarim tescil bagvurulari, bu sektoriinde faaliyet gosteren Ar-Ge
merkezleri ve bu sektoriin TURQUALITY programindan faydalanma orani arasinda anlamli bir

iliski bulunamamastir.
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Tiirkiyede imalat sanayinin alt sektorlerinin tamaminda yapilan patent tescil basvurularinin %
3,9’u, faydali model tescil basvurularinin % 12,831 ve tasarim tescil basvurularinin %23,72’si
“Mobilya” sektoriinde yer almaktadir. S6z konusu sekiz sektoriin tamaminda faaliyet gosteren
Ar-Ge merkezlerinin %0,49’t “Mobilya” sektériinde yer almaktadir. “Mobilya” sektoriintin
TURQUALITY programindan faydalanma oraniise %10,53’tiir.“Mobilya” sektoriinde gerceklesen
ihracat ile bu sekt6rde yapilan tasarim tescil bagvurular: ve patent tescil bagvurular: arasinda
ciddi bir iligki oldugu saptanmasina karsin bu sektorde gergeklesen ihracat ile bu sektdrde yapilan
faydali model tescil bagvurular: arasinda anlamli bir iliski saptanamamustir.

Sekil 12: Mobilya Sektdriinde Gergeklesen Thracat ile Yapilan Tasarim Tescil Bagvurular1 Arasindaki
Korelasyon (r = 0,883)
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Sekil 13: Mobilya Sektériinde Gergeklegen Thracat ile Yapilan Patent Tescil Bagvurulart Arasindaki
Korelasyon (r = 0,933)
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“Mobilya” sektoriinde faaliyet gosteren Ar-Ge merkezleri ile yapilan ihracat arasinda anlamli bir
iliski olmasina karsin “Mobilya” sektoriiniin TURQUALITY programindan faydalanma orani ile
bu sektorde yapilan ihracat arasinda anlamli bir iliski bulunamamustir.
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Sekil 14: Mobilya Sektoriinde Gergeklegen Thracat ile Bu Sektérde Faaliyet Gosteren Ar-Ge merkezleri
Arasindaki Korelasyon (r = 0,796)
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4. Sonuc ve Oneriler

Bu ¢alismada “Analizlerde Kullanilacak Sektérel Siiflandirma” bashig: altinda yer alan sekiz
sektorde faaliyet gosterenAr-Ge merkezleri ile bu sektorlerin TURQUALITY programindan
faydalanma oranlari, bu sektorlerin tasarim, patent ve faydali model tescil bagvuru oranlari ve
bu sektorlerin ihracat oranlari analiz edildiginde s6z konusu sekiz sektoriin birbirlerinden farkli
davransslar sergiledikleri gortlmiistiir.

Tescil bagvurulari kapsaminda bakildiginda, “Kimya ve flag” ile “Yazilim, Bilisim ve Elektronik”
sektorlerinin patent yogun sektérler, “Demir ve Demir Dis1 Metaller” ile “Mobilya” sektérlerinin
ise tasarim yogun sektorler olduklar: saptanmustir. “Makine ve Teghizat” sektoriiniin ise hem
patent hem de tasarim yogun bir sektor oldugu saptanmustir.

Patent yogun olan “Kimya ve ilag” ile “Yazilim, Bilisim ve Elektronik” sektérlerinde faaliyet
gosteren Ar-Ge merkezleri sayisinin oldukga yiiksek oldugu saptanmustir. Bununla birlikte,
“Kimya ve ilag” sektoriiniin TURQUALITY programindan faydalanma oraninin da oldukga
yiksek oldugu saptanmustir. Buna kargsin, “Yazilm, Bilisim ve Elektronik® sektériiniin
TURQUALITY programindan faydalanma oraninin orta seviyede oldugu saptanmigtir. Ancak,
patent yogun olan “Kimya ve Ila¢” ile “Yazilim, Bilisim ve Elektronik” sektérlerinde faaliyet
gosteren Ar-Ge merkezleri ve bu sektorlerin TURQUALITY programindan faydalanma oranlar:
ile ihracat arasinda anlamli bir iliski bulunamamistir. Ayrica, patent yogun olan “Kimya ve lag”
ile “Yazilim, Bilisim ve Elektronik” sektorlerinde yapilan patent tescil bagvuru sayilari ile ihracat
arasinda giiglii bir iligki oldugu analiz edilmistir.

Tasarim yogun olan “Demir ve Demir Dig1 Metaller” ile “Mobilya” sektorlerinde faaliyet gosteren
Ar-Ge merkezleri sayismnin oldukga diigitk oldugu saptanmustir. Bununla birlikte, “Demir ve
Demir Dis1 Metaller” ile “Mobilya” sektorlerinin TURQUALITY programindan faydalanma
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oranlarinin orta seviyede oldugu saptanmustir. Ayrica, tasarim yogun olan “Mobilya” sektoriinde
faaliyet gosteren Ar-Ge merkezleri ile ihracat arasinda giiglii bir iliski oldugu analiz edilmistir.
Ancak, bir diger tasarim yogun olan “Demir ve Demir Dis1 Metaller” sektoriinde faaliyet gosteren
Ar-Ge merkezleri ile ihracat arasinda anlaml bir iligki bulunamamustir. Ayrica, “Demir ve Demir
Dis1 Metaller” ile “Mobilya” sektorlerinin TURQUALITY programindan faydalanma oranlari
ile ihracat arasinda anlamli bir iligki bulunamamistir. Ayrica, tasarim yogun olan “Mobilya”
sektoriinde yapilan tasarim tescil bagvuru sayilar: ile jhracat arasinda giiglii bir iliski oldugu
ortaya konurken, bir diger tasarim yogun olan “Demir ve Demir Disi Metaller” sektoriinde
yapilan tasarim tescil bagvuru sayilari ile ihracat arasinda anlamli bir iliski bulunamamigtir.

Hem patent hem de tasarim yogun olan “Makine ve Techizat” sektoriinde faaliyet gdsteren
Ar-Ge merkezleri sayisinin orta seviyede oldugu saptanmistir. Ancak, “Makine ve Techizat”
sektoriiniin  TURQUALITY programindan faydalanma oraninin disiik seviyede oldugu
saptanmustir. Ayrica, “Makine ve Techizat” sektoriinde faaliyet gosteren Ar-Ge merkezleri ve
bu sektoriin TURQUALITY programindan faydalanma orani ile ihracat arasinda anlaml bir
iliski bulunamamigtir. Ancak, “Makine ve Teghizat” sektoriinde yapilan tasarim ve patent tescil
basvuru sayilari ile ihracat arasinda giiglii bir iliski oldugu analiz edilmistir.

“Analizlerde Kullanilacak Sektorel Siniflandirma” baglig1 altinda yer alan sekiz sektor, tescil
bagvuru sayilari kapsaminda degerlendirildiginde s6z konusu sektorlerin gelismislik diizeylerinin
farklt oldugu, devlet desteklerinden faydalanma diizeyleri ile tercihlerinin farkli oldugu ve
trettikleri katma degerin diger bir ifadeyle ihracatin da farkli oldugu saptanmustir. Ayrica, s6z
konusu sekiz sektorde faaliyet gosteren Ar-Ge merkezleri ve bu sektérlerin TURQUALITY
programindan faydalanma oranlari ile bu sektorlerde yapilan ihracat arasindaki iligkinin siddeti
de birbirlerinden farklilik gostermektedir.

Bu ¢aligmada iki tespit yapilmistir. Bu tespitlerden ilki, bu ¢aligma konusunu olusturan verilerin
analiz edilmesi esnasinda sz konusu verilerin siniflandirilmasinda birbirinden tamamen farkl:
yontem ve amaca sahip siniflandirma sistemlerinin kullanilmis olmasidir. Bu durum, devlet
desteklerinin yonetiminde bir birliktelik/ortak akil olmadigini ortaya koymaktadir. Ayrica, s6z
konusu verilerin tasnifinin belirli bir sistematige sahip olmamasinin ileride bu verilerin analizini
de zorlagtiracag: ortadadir.

Tiirkiyede verilen tesviklerin etki analizlerinin yapilabilmesi i¢in bu alanda tutulan istatistiklerin
ekonomik faaliyetlerin siniflandirilmasinda kullanilan bir sistemi olan NACEye gore
yapilmasi gerekmektedir. “Avrupa Toplulugunda Ekonomik Faaliyetlerin Istatistiki Siniflamasi
(NACE)” Avrupa‘da ekonomik faaliyetlere iliskin istatistiklerin toplanmasi, tasnif edilmesi ve
yayilmas1 amacini tastyan bir bagvuru sistemidir.

Bir diger tespit ise bu ¢caligmada “Analizlerde Kullanilacak Sektorel Siniflandirma” bashig altinda
yer alan sekiz sektorde faaliyet gosteren Ar-Ge merkezleri ve bu sektorlerin TURQUALITY
programindan faydalanma oranlari ile bu sektorlerde yapilan patent, faydali model ve tasarim
tescil bagvurulariile ihracat arasindaki iligkinin hem y6niiniin hem de siddetinin de birbirlerinden
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farklilik gosteriyor olmasidir. Bu baglamda, Tiirkiyede imalat sanayinin alt sektorlerinin yapilari
ve davranis sekillerinin birbirlerinden farkli oldugu sonucuna varilmistir.

OECD’nin (2008) yapmis oldugu smiflandirmaya goére diisiik teknoloji grubunda yer alan
“Gida ve Icecek” sektériinde gerceklesen patent tescil bagvurularinin %3,5, faydali model tescil
basvurularmin %0,61 ve tasarim tescil bagvurularinin %1,2 olmasi beklenen bir sonug olarak
kargimiza ¢ikmaktadir. Ayrica “Gida ve Igecek” sektériinde faaliyet gosteren Ar-Ge merkezlerinin
%2,41 olmas1 “Gida ve Icecek” sektdriiniin diisiik teknoloji grubunda yer alan bir sektor oldugunu
ispatlamaktadir. Buna kargin, diisiik teknolojili diger bir ifadeyle katma degeri diisiik olan “Gida
ve Igecek” sektoriiniin TURQUALITY programindan faydalanma oraninin %15,79 olmasi garpici
bir sonug olarak karsimiza ¢ikmaktadir.

Benzer bir durum diisiik teknoloji grubunda yer alan “Tekstil ve Giyim” sektoril igin de karsimiza
¢ikmaktadir. “Tekstil ve Giyim” sektoriinde gerceklesen patent tescil bagvurularimin %1,1, faydal
model tescil bagvurularinin %1,68 ve tasarim tescil bagvurularinin %8,75 olmasi beklenen bir
sonug olarak kargimiza ¢ikmaktadir. Ayrica “Tekstil ve Giyim” sektoriinde faaliyet gosteren Ar-Ge
merkezlerinin %6,76 olmasi “Tekstil ve Giyim” sektortiniin diistik teknoloji grubunda yer alan bir
sektor oldugunu ispatlamaktadir. Buna karsin, diisiik teknolojili diger bir ifadeyle katma degeri
disiik olan “Tekstil ve Giyim” sektoriiniin TURQUALITY programindan faydalanma oraninin
%16,67 olmasi ¢arpici bir sonug olarak karsimiza ¢ikmaktadir.

“Gida ve Igecek” ile “Tekstil ve Giyim” sektorlerinde ortaya ¢ikan bu sasirtict duruma kiyasla
“Kimya ve la¢” ile “Yazilim, Bilisim ve Elektronik” sektorlerinde daha beklendik ve daha saglikli
caligan bir sektor yapisiyla karsilagildigini soyleyebiliriz.

OECDnin (2008) yapmis oldugu siniflandirmaya gore yiiksek teknoloji grubunda yer alan
“Kimya ve Ila¢” sektoriinde gerceklesen patent tescil bagvurularinin %16,2, faydali model tescil
bagvurularmin %9,46 ve tasarim tescil bagvurularinin %8,22 olmasi beklenen bir sonug olarak
karsimiza ¢ikmaktadir. Ayrica “Kimya ve ilag” sektériinde faaliyet gosteren Ar-Ge merkezlerinin
%14,5 olmas1 “Kimya ve Ila¢” sektoriiniin yiiksek teknoloji grubunda yer alan bir sektor oldugunu
ispatlamaktadir. Bununla birlikte, yiiksek teknolojili diger bir ifadeyle katma degeri yiiksek olan
“Kimya ve Ilag” sektériiniin TURQUALITY programindan faydalanma oraninin %19,3 olmast
bu sektor 6zelinde beklenen bir sonug olarak karsimiza ¢itkmaktadir.

Yiiksek teknoloji grubunda yer alan “Yazilim, Bilisim ve Elektronik” sektoriinde ise gerceklesen
patent tescil bagvurularinin %35,8, faydali model tescil bagvurularinin %29,07 ve tasarim tescil
basvurularimin %10,4 olmasi beklenen bir sonug olarak karsimiza ¢ikmaktadir. Ayrica “Yazilim,
Bilisim ve Elektronik” sektoriinde faaliyet gosteren Ar-Ge merkezlerinin %24,15 olmas: “Yazilim,
Bilisim ve Elektronik” sektoriintin yiiksek teknoloji grubunda yer alan bir sektér oldugunu
ispatlamaktadir. Bununla birlikte, yiiksek teknolojili diger bir ifadeyle katma degeri yiiksek olan
“Yazilim, Bilisim ve Elektronik” sektoriiniin TURQUALITY programindan faydalanma oraninin
%14,03 olmasi bu sektor 6zelinde ¢ok yiiksek bir oran olmasa da beklenen bir sonug olarak
karsimiza gikmaktadir.

93



Murat ONUR

“Otomotiv” sektoriinde ise durum diger sektorlere gore biraz daha farklidir. OECD’nin (2008)
yapmis oldugu siniflandirmaya goére orta-yitksek teknoloji grubunda yer alan “Otomotiv”
sektoriinde gerceklesen patent tescil bagvurularinin %8,3, faydali model tescil basvurularmin
%>5,12 ve tasarim tescil bagvurularinin %1,56 olmasi ¢arpici bir sonug olarak kargimiza ¢ikmaktadur.
Ciinkii orta-yiiksek teknoloji grubunda yer alan “Otomotiv” sektoriinde patent, faydali model ve
tasarim tescil bagvuru oranlarinin daha yiiksek olmasi beklenmektedir. Bu durum, “Otomotiv”
sektoriinde fikri milkiyet haklarinin yabanci kaynakli oldugunu gostermekte ve tilkemizde
otomotiv sektdriiniin yan sanayi alaninda yogunlastig1 gercegiyle ortiigmektedir. “Otomotiv”
sektoriinde gerceklesen patent, faydali model ve tasarim tescil bagvuru oranlarinin ¢ok distik
olmasina karsin bu sektorde faaliyet gosteren Ar-Ge merkezlerinin %44,12 olmas1 “Otomotiv”
sektoriiniin patent, faydali model ve tasarim tescil bagvuru performansimnin ¢ok diisiik oldugunu
ortaya koymaktadir. Bununla birlikte, yiiksek teknolojili diger bir ifadeyle katma degeri yiiksek
olan “Otomotiv” sektoriiniin TURQUALITY programindan faydalanma oraninin %9,65 olmasi
bu sektor 6zelinde oldukea diisiik bir sonug olarak karsimiza ¢ikmaktadir.

Diisitk teknoloji grubunda yer alan “Gida ve Igecek” ile “Tekstil ve Giyim” sektérlerinin
TURQUALITY programindan yiiksek oranda faydalanmalarina karsin orta-yiiksek teknoloji
grubunda yer alan ve Tiirkiyede faaliyet gosteren Ar-Ge merkezlerinin neredeyse yarisinin
faaliyet gosterdigi “Otomotiv” sektoriiniin TURQUALITY programindan yeterli seviyede
faydalanamamasi, yiiksek katma degerli ihracat temelli bilytimeyi kendisine hedef edinen
Tiirkiyenin kaynaklarini verimli kullanmadigini ortaya koymaktadir. Ayrica, bir ihracat destegi
olan TURQUALITY programinin bu anlamda tam olarak dogru sektérlere kanalize edilemedigini
de séylemek miimkiindiir.

Bu kapsamda, devlet desteklerinin olusturulma ve uygulanma siirecinde Tiirkiyede imalat
sanayinin alt sektorlerinin karakterlerinin goéz oéniinde bulundurularak hareket edilmesinin
kamu kaynaklarinin etkin kullanilmasini saglamak amaciyla gerekli oldugu ortadadir.

Ulkemizdeki uygulamalarin aksine gelismis iilkelerde yerel yonetimler, sivil toplum kuruluslari,
ticaret ve sanayi odalar1 uygulanan desteklerde aktif rol almakta ve devlet desteklerin dogru
alanlara kanalize edilmesine saglamaktadir. Tam da bu sebepten dolayi, Tiirkiyede merkezi
yonetimin tek bagina sadece makroekonomik parametreleri g6z Oniinde bulundurarak
hazirladiklar: tesvik programlar: basarisiz olmaktadir (DPT, 2007).

Diinyada hizli kalkinma bagarisi gosteren iilkelere baktigimizda bir¢ogunun bu basarisinda
kalkinma stratejilerinde uyguladiklar1 bagarili tesvik politikalarinin oldugunu goérmekteyiz.
Thracata dayali bilyiime modelini benimseyen ve bir dénem Tiirkiye ile benzer ekonomik
gostergelere sahip olan Giiney Kore ve Irlanda’nin yakaladigi bityiime rakamlari degerlendirdiginde
Tiirkiyenin neleri eksik veya yanlis yaptig1 net bir sekilde ortaya ¢tkmaktadir.

Giiney Kore'nin uygulandig: tesvik politikalarinda bagarili olmasinin altinda yatan sebeplere
baktigimizda, s6z konusu politikalarin akilel, kapsayict ve uzun vadeli olduklar: gérillmektedir.
Ayrica, uygulanan tesviklerin belirli bir sayida tutulmasi, performanslarinin incelemesinde ve

94



Ar-Ge Merkezi Destegi ile Turquality Programinin Tasarim, Patent ve Faydali Model Tescil Basvurulari Kapsaminda fhracat Uzerindeki Etkisinin incelenmesi

denetlenmesinde ¢ok biiyiik bir 6neme sahiptir. Giiney Korede dogru sayida ve dogru siireligine,
belirli kriterler ve kurallar kapsaminda uygulanan tesvikler ekonomi igin biiyiik kazanimlar
saglamistir (Akdeve ve Karagol, 2013).

Irlanda, tesvik uygulamalarinda basarili olan bir diger iilke olarak, 1960’lardan sonra ithal ikameci
politikalardan vazge¢mis ve yabanci sermayeyi ¢cekmeyi amaglayan ve rekabet ortamini besleyen
politikalar izlemeye baslamstir. Irlandada uygulanan tegvikler sektor bazli olmayip proje bazlidir
ve Oncelikli olarak yiiksek teknolojili, katma degeri yiiksek ve ihracat potansiyeli olan sektérlere
uygulanmugtir (Eser, 2011).Irlanda’nin uyguladig: tesvik sisteminin en biiyiik 6zelligi ise yiiksek
katma degerli, teknoloji yogun yabaci sermayeyi kendisine ¢eken bir yapiya sahip olmasidir
(Ozcan, 2008).

Biiytik bir kalkinma basaris: gosteren tilkelerin bu basarilarinin altinda uyguladiklar: etkili tesvik
politikalarinin oldugu ¢ok agiktir. Giiney Kore ve Irlandanin kalkinmalarinda biiyiik bir éneme
sahip olan tegvik politikalarina bakildiginda her iki {ilkenin de tesvik uygulamalarinda iki ortak
ozellik oldugu goriilmektedir. Bunlar;

1. Her iki tilkenin yiiksek katma deger saglayacak faaliyet alanlarini belirledigi ve bu alanlara
yonelik Ar-Ge faaliyetlerinin desteklenmesini ve tegvik edilmesini 6n plana ¢ikararak bu
alanlarda faaliyet gosteren teknoloji yogun yiiksek katma degerli sektorleri oncelikledikleri,

2. Her iki iilkenin optimal sayida ve siirede tesvik uygulamalarini hayata gegirerek bu
tesvikleri belli kurallar ile yaptirimlar ¢ercevesinde takip ettikleri,

Tirkiye'nin uyguladigi tesvik politikasina baktigimizda basarili tesvik politikalar1 uygulayan
tilkelerden farkli olarak iki nokta goziimiize ¢arpmaktadir. Bunlardan ilki Tirkiyenin hemen
hemen her alanda bir tesvik programina sahip olmas: ve bu kadar ¢ok sayida olan tesvik
programinin veriminin analiz edilememesi ve takibinin yapilamamasidir. Ayrica, verimliligi esas
almadan uygulanan tesvikler ile saglanan kazanimlar acik ve olgiilebilir olmadigindan dolay1
tegviklerin etkinligi de net bir sekilde ortaya konulamamaktadir (Takim ve Ersungur, 2018).
Ornegin verilen tegviklerin arastirma gelistirme faaliyetlerini, ihracati, ekonomik biiyiimeyi ve
diger makroekonomik degiskenleri ne oranda etkiledigi net olarak bilinmemektedir.

Thracat temelli bityiimeyi kendisine hedef edinen Tiirkiyenin son on yilda orta gelir tuzagindan
¢itkamamasinin ve ihracatinda kayda deger bir ilerleme yasanmamasinin, Tiirkiyenin yapmis
oldugu ihracatin Kg degerinin diger iilkelere kiyasla olduk¢a diisiik olmasindan kaynakladig
gorillmektedir. Diger bir ifadeyle Tiirkiye'nin ihracati icerisindeki katma degeri yiiksek, teknoloji
yogun iirtnlerin oraninin oldukga diisiik oldugu soylenebilir. Bu dogrultuda, Tirkiye'nin
mevcut tegvik sistemini, verimliligi esas alan, yiiksek katma deger saglayacak faaliyet alanlarini
belirleyerek bu alanlara yonelik Ar-Ge faaliyetlerini destekleyen ve bu alanda faaliyet gosteren
sektorleri oncelikleyen bir tegvik sistemine dontistiirmesi gerekmektedir.

Tiirkiyede imalat sanayinin alt sektérlerinin davranis bi¢imlerinin, yapilarinin ve ihtiyaglarimin
birbirlerinden farklilik gésterdigi sonucunun ortaya kondugu bu ¢alisma devlet desteklerinin
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de soz konusu sektorlerin yapilar: ve ihtiyaglar1 goz 6ntinde bulundurularak programlanmasi
gerektigi sonucunu ortaya koymaktadir.
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Abstract

The status of West Africa as one of the least developed regions in the world eases the multiplication
of studies on development in the area. However, despite their high number, these studies are more
about macroeconomics policies and show little interest in the quality of the production process itself.
This paper makes a comparative analysis of West African countries’ efficiency with a focus on four
neighbouring countries. These are Benin, Ghana, Ivory Coast and Togo. The study is motivated by
the need for going beyond the widely used growth accounting models and performing a comparative
analysis between countries using another approach: The Stochastic Frontier Analysis. We find that
technical efficiency is relatively high in the zone and varies from a country to another and over time.
Ivory Coast turned out to be among the most efficient countries in the production process in the
region. Incorporating human capital to the labour factor has different effects on efficiency according to
the countries considered. Besides, the comparative analysis sheds light on the differences between the
selected countries in both returns to scales and factors’ contribution to output.

Keywords: Stochastic Frontier Analysis (SFA), West Africa, Growth Accounting, Economic Growth,
Technical Efficiency, Comparative Analysis.

JEL Classification: C3, N17, O1, 047, O57, P52

Oz

Bat1 Afrika iilkeleri diinyanin en az gelismis bolgelerinden birisidir. Bolgenin ekonomik kalkinma
¢aligmalarinin ¢ogalmasi, bu bolgelerde yasayan insanlarin sosyal ve ekonomik refahina katki
saglayabilecektir. Bolge tilkelerinde, kalkinma ¢alismalarinin yiiksek olmasina ragmen, ¢alismalar daha
¢ok makroekonomik politikalarla ilgilidir. Ancak, yapilan ¢aligmalarda, tiretim siirecinin teknolojik
kalitesine ¢ok az deginmektedir. Bu makale, Bat1 Afrikada dort komsu tilke olan; Benin, Gana, Fildisi
Sahili ve Togodur ile sinirlidir ve bu tilkelerin, ekonomik verimliliklerinin karsilagtirmali bir analizleri
yapilmaktadir. Caligmada, yaygin olarak kullanilan biiyiime modellerinin 6tesine gegerek, farkli bir
yaklasim “Stokastik Sinir Analizi” kullanarak, ad: gegen tilkelerarasinda karsilagtirmali bir analiz elde
etme ihtiyacindan dogmustur. Bu bolgede teknik verimliligin nispeten yiiksek oldugu, ayrica, bir
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tilkeden digerine ve zaman i¢inde degistigini goriiyoruz. Fildisi Sahili, bolgedeki iiretim siirecinde en
verimli tilkelerinden birisidir. Beseri sermayenin isgiicii faktoriine dahil edilmesi, ele alinan tilkelerin
verimlilikleri tizerinde farkli etkilere sahip olabilmektedir. Ayrica, karsilagtirmali analiz, hem olgege
gore getiri, hem de faktorlerin ¢iktiya katkisi agisindan segilen tilkeler arasindaki farkliliklara da 1s1k
tutmaktadir.

Anahtar Kelimeler: Stokastik Sinir Analizi (SFA), Bati Afrika, Biiytime Muhasebesi, Ekonomik
Biiytime, Teknik Etkinlik, Karsilagtirmali Analiz

Jel Siniflandirmasi: C3, N17, O1, 047, O57, P52

I. Introduction

Several studies in economics focus on measuring the effects of technological change, changes
in inputs, and inefficiencies in the production processes. These studies, which have long been
devoted to firm-level analyses revealed to be one of the best methods for growth accounting and
are very useful for growth accounting studies at the macroeconomic level. Such an analysis takes
into account the imperfections of the production processes. Some of these studies emphasize the
place of productivity, technical inefficiency, and technological change in the economic (counter-)
performances of the countries. Mastromarco (2005) shows that a large proportion of sub-Saharan
African countries have high rates of inefficiency in their production processes. Also, the study,
that uses data from 1965 to 1990, reveals the existence of decreasing returns to scale and greater
labour elasticity in these countries.

In the same line, the present study is interested in another way of doing growth accounting in a
region that mostly includes low-income and lower-middle-income countries: The West African
region. Indeed, despite the assets and disadvantages (in terms of institution, geography, culture and
others) common to the countries, among them, some seem to be much better placed than others
in terms the evolution of production over time (see Semanou and Uslu, 2019, p.3). Therefore, it
seems important to look at pure economic factors such as capital, labour and, if possible, human
capital, behind countries economic performance in this area. Our study aims at conducting a
comparative analysis of technical efficiency in West African countries. It is, more specifically, a
question of measuring and comparing the level of efficiency and the contribution of each factor
of production to the production process in the countries of the region. We, particularly, focus our
analysis on countries such as Benin, Ivory Coast, Ghana and Togo. Also, this study provides an
analysis of the levels of technical inefficiency and the role of technological change.

To achieve these goals, we use a frontier model of stochastic production with non-neutral
technical change. This method has several advantages for growth accounting. It allows seeing the
contributions of changes in inputs, technology, and changes in technical efficiency (Mastromarco,
2008). This method, by allowing determining the efficiency levels, the elasticities, and return to
scales, facilitates the comparison between firms or countries. The econometric model covers a
period of 20 years and involves 12 West African countries. However, we focus our analysis on the
four previously mentioned countries.
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Several economic studies conducted in the West African area are on growth. However, this study
stands out from the previous ones, essentially, on two aspects. On one hand, the methodological
aspect. Indeed, it uses the stochastic frontier method, which, to our knowledge, has not been used
yet in economic growth studies in the countries concerned by this study. Secondly, our analysis
involves a comparative aspect, on countries (notably Benin, Ivory Coast, Ghana and Togo) which
share many similarities, to eliminate the influence of certain non-economic factors. These non-
economic factors could have important influences on growth in countries. Stochastic Frontier
model permits to have a better view of the sources of growth in the region by giving the possibility
to go beyond results given by a simple regression (Koop et al, 2000b, p.296). Those are, together
with the comparative aspect, some of the innovations of this study.

In the next section (Section 2), we present a brief review of the literature relative to our topic.
Section 3 is about the methodological approach used in this study. Sections 4 consists of the
discussions of the results while Section 5 presents the conclusion.

2. Literature Review

Understanding the factors behind economic growth is among the oldest subjects in economics.
Growth accounting analyses have generally consisted of analysing the effects of different
macroeconomic aggregates on production and most of the studies use traditional growth equation
(“ala Barro” for example). However, growth analysis is also about understanding the production
process. There are many ways to measure how good this process is. Measuring total productivity,
as efficiency measurement, is one way. Both involve a combination of the level of inputs and the
level of outputs in their computation. But, despite how close these two terminologies may look;
they don't have the same meaning. A firm can be technically efficient but still have the possibility
of increasing its productivity (Coelli, et al. 2005, p.4).

Generally used in firm production analysis, the concept of efficiency has been applying to
countries (see among others Koop et al., 1999, Koop et al., 2000a, Koop et al., 2000b, Mastromarco,
2005). In the economic literature, there are two sorts of efficiency concept: technical efficiency
and allocative efficiency. A firm or a country is (said) technically inefficient when it fails to
produce the maximum level of output for a given level of input or it fails to produce a given
level of output with the minimum level of input (Mastromarco, 2008, p.10). On the other hand,
“allocative efficiency in input selection involves selecting that mix of inputs that produces a given
quantity of output at minimum cost” (Coelli, et al. 2005, p.5). Put together, these two concepts
give a measure of economic efficiency. There are two main approaches to measure efficiency:
the determinist approach and the stochastic approach. The determinist approach attributes
the difference between maximum production and effective production to inefficiency, while
the stochastic approach allows the possibility of external shocks causing the gap between the
maximum production and the realized one (Mastromarco, 2005, p.29). Generally, two estimation
methods are used in efficiency analyses. The Data Envelop Analysis (DEA) that is the main
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non-parametric approach (Kotsemir, 2013), and the Stochastic Frontier Analysis (SFA) which
is the parametric approach. Mastromarco (2008, p.2) mentions a list of advantages that make
frontier analysis one of the widely used methods for growth accounting. According to her, this
method provides means to capture “change in inputs use, change in technology and efficiencies”
Thus, change in efficiency is considered as one of the sources of gain (respectively) loss in
productivity in firms. It also allows comparison between firms or countries

Many studies aiming to analyse technical efficiency use whether DEA or SFA method. These
methods are widely used both at firms and countries levels. Even though, in many studies, cross-
sectional data are used, using panel data seems to give results that are more accurate and more
possibilities. Schmidt & Sickles (1984) identify three problems, which could be avoided using
panel data in production frontier analysis. These are:

(1) The non-consistency of estimated firm’s technical efficiency factors,

(2) Problems relative to the assumption on the distribution of estimated efficiency and the error
terms,

(3) The problem of independence between technical efficiency and inputs.

Also, it allows estimating the individuals™ efficiency levels with more precision (Mastromarco,
2008, p.27). Using panel data for production frontier analysis offers many alternatives, in terms
of model choice (Karagiannis & Tzouvelekas, 2009, p.74). Battese & Coelli (1992) use panel
data specification in frontier analysis to measure efficiency in agricultural production in India.
Their paper, in the addiction to using panel analysis, has the particularity of using time-variant
efficiency factor. They conclude that farmers™ inefficiency is decreasing over time and that
they were producing at constant returns to scale. Battese & Coelli (1995), study again Indian
farmers, but this time by trying to explain producers’ time changing inefficiencies by their
characteristics. They conclude that variable such as farmer’s age, education level, and the number
of years of experience are important in understanding their efficiency. Piesse & Thirtle (2000),
using a translog specification of the stochastic frontier, analyse efficiency in agricultural and
manufacturing sectors in Hungary. Their study shows that technology regress has been the cause
of change in efficiency and productivity over the covered 7 years. Karagiannis & Tzouvelekas
(2009), make a comparative analysis using different efficiency models and conclude that even
though there is no rule for choosing a model or another, one should be careful when doing it.

As previously highlighted, the frontier analysis offers possibilities for growth accounting and
allows comparative studies between countries. Koop et al. (1999), using Bayesian estimators of
the stochastic frontier model, study the sources of growth in 17 OECD countries. In light of the
results, we can say that the situation is different across countries. So, while inputs change is the
main contributor to growth in some countries, in others, technical change while in some others,
efficiency change of two of the factors or even all the three factors (in the case of Japan, for
example) play main roles. Koop et al. (2000a) use a methodology similar to Koop & al’s (1999)
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one, to compare Poland, Yugoslavia, and Western countries’ production efficiency over 10 years.
The result shows that Yugoslavia is among countries that are more efficient over the period while
Poland has a particularly low efficiency level and is the most inefficient among the counties
involved in the study. According to the results, over the considered period, efficiency plays little
role in the change in income level. Rather, in almost all countries, technical change and inputs
change was the main factors with different contributions across countries. Limam (2002) uses
the Cobb-Douglas specification of the stochastic frontier model to perform growth accounting
across countries. He finds that time-variant technical efficiency hypothesis is true for African,
Latin American and South Asian countries but not for Western and Eastern Asia. Also, among
the studied regions, Africa is less efficient and has also the highest contribution of labour to
growth. Mastromarco (2005) does a similar study on 57 developing countries between 1960 and
1990. But, contrary to Limman, she uses a translog specification of the production function and
includes an explanatory variable for efficiency. Kumbhakar & Wang (2005) use both translog
and Cobb-Douglas specifications of stochastic frontier analyses to measure efficiency change,
convergence and productivity factors in 82 countries. First, the study reveals the presence of
heterogeneity between countries. It also predicts improvement in countries’ technical regress and
their tendency to convergence toward the frontier. Their study also shows a decreasing in Total
Factor Productivity (TFP). However, when inputs are held constant, most of the models show
positive TFP growth.

3. Methodological Approach

We use a Stochastic Frontier Analysis (SFA), to analyse countries’ efficiency. Mastromarco
(2005) inspires the model used in our analysis. SFA allows producing estimate and provides a
straightforward basis for inferences (Horrace & Schmidt, 1996). The stochastic frontier model
estimated using panel data allows separating technical inefficiency from individual-specific
effects, which are not related to technical inefficiency (Mastromarco, 2008). Also, the choice
of panel data approach in this analysis comes from the fact that, compared to cross-sections
analysis, it helps to go beyond some of its main limitations by providing more information. Thus,
with panel data, individual efficiency time path can be estimated, while cross-sectional analysis
allows only to measure efficiency in a specific period.

The stochastic frontier function can be obtained by using a frontier production function as
followed:

yi = f(x; BTE;

With y; the output of producer i (i =1,2,.....N), x; a vector of inputs, f(x;;B) is the
production frontier, and f is a vector of technological parameters to estimate. We can present
the technical efficiency of the producer | (expressed as a ratio of the effective output and the
maximum feasible output) as follow:
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Vi
e
TE; = 1 implies that the producer i reach alevel of output ¥i which is the maximum feasible
of f(x;; B) while TE; < 1 measure the case where output is below its maximum feasible. But all
these assumptions are true in the case of deterministic production frontier. We can introduce the
effect of external random shocks in the equation using the assumption of the entire gap between
¥; and the maximum feasible output being not attributed to technical inefficiency. We can then
write our stochastic production frontier function as following:

vi = f(x;; Bexp(v)TE;

Here f(x;; B)exp(v;) represent the stochastic frontier and exp (v;) captures the effect of random
shocks specific to each producer. We can then rewrite the technical efficiency of the producer i
as:

Yi
TE, = ——F———
C [ Bexp(vy)
It can be noticed that the maximum feasible output is henceforth given by f(x;; 8)exp(v;) and
take in consideration the effect random shocks specific to each producer. One of the specificities
of this model comes from the fact that it allows the shocks to vary from one producer to another.

For our data analysis, a model of efficiency and technological diffusion similar to the one of
Mastromarco (2005) is used. More specifically, we choose a model specification, which consists of
a re-estimated Battese and Coelli (1992) efficiency model with non-neutral technological change.
The model can also incorporate a quality-adjusted labour force with human capital included in
the efficiency term. The production frontier function can be specified as:

Vie = f(xie, 6, B) + &;¢

with

it = Vig — Uyt

where Y;: and X;; are, respectively, the output and a vector of inputs of country i at the time ¢.5 is
a vector of technological parameters to be estimated; Parameter ¢ is a time trend, and f (x;;, t, B)
is the general form of the production function. Viz~(0,0¢), Vi, is assumed to be identically and
independently distributed (iid) and uncorrelated with the inefficiency factor and the regressor.

Mastromarco adopted a translog (transcendental logarithm) production function. The function
has the advantage to approximate an unknown production function (Christensen et al., 1973 cited
by Mastromarco, 2005). The translog function with non-neutral technical change is made ad hoc
with regional dummy variables replaced by selected countries dummy variables: Sel_Countries.
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The time dummy variables and other production factors variables are kept intact. The general
form of the model to be estimated is presented as followed:

Ln(Y;) = Bo + B1 In (L) + B2 In (Ky) + B3 In (K ) In(Ly) +
B40,5In (K;1)? + B50,5In (L;)? + BeSel_Countries + Bt + Bgt? +
+BoIn (Ki)t + BioIn (Lip)t — wir+vye (el)

Where IYie) is the log of output Y of the country i at the time t, In(Kir), is the log of capital
K, and In(L;;) is the log of labour L. The random term v;; is assumed iid normal, v;z~(0, 02) and
also independent from the inefficiency factor u;. Sel_Countries (Selected Countries), country
dummy variables are introduced to capture eventual specific effects common to the four selected
countries and not shared by the other countries in our sample. This variable takes the value “1”
for countries such as Benin, Ivory Coast, Ghana and Togo and takes the value “0” for the other

remaining 8 countries.

The model is extended by including the time-variant form of inefficiency factor. Battese and Coelli
(1992) present the inefficiency factor specified as the exponential specification of time-varying
effects were the factor time t effect is tested with an unknown parameter 7. This inefficiency
factor can be written as:

uie = {exp[-n(t = T)]}u

U;¢ is assumed to be identically and independently distributed (iid) as a truncated-normal
random variable, u;;~(iy, 62). 1] is an unknown scaler parameter to estimate, ¢ is the observation
period of the countries, and T is the last period.

Two different variants of the stochastic frontier model are estimated in this work. The general
forms presented previously is estimated with some specifications across models. Thus, the Model
1 is the stochastic frontier model as presented above (Equation el). It incorporates non-neutral
technical change factors with time-variant estimated inefficiency factors. Model 2 differs from
Model 1 by incorporating a quality-adjusted labour variable L;;* = L;; * HC. HC. HC is the
Human Capital variable. The models are estimated for 12 countries located in West Africa namely,
Benin, Burkina Faso, Ivory Coast, Ghana, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone,
and Togo, over 20 years (1995-2014). But, for the study purpose, most of our analyses are focused
on the countries of interest namely Benin, Ivory Coast, Ghana and Togo. The four remaining
countries have been removed from the sample because of some missing data. The variables in this
study are from two different sources. Y, GDP measured in 2011 US$ constant price, is from WDI
2019. L, the number of workers in a country by year, is measured variable “emp” from Penn World
Table 9.0 (PWT9.0). K, capital stock (rkna) measured at constant 2011 national prices (in million
2011 US$) is from PWT 9.0. HC, from the Penn World Table (PWT 9.0) database, is the human
capital index calculated based on years of schooling and returns to education.
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4. Results and Analysis

4.1. Estimates and Model Specification

Two different forms of our econometric model are estimated following Battese and Coelli’s (1992)
approach. Their approach allows for estimating simultaneously the stochastic frontier and a time-varying
inefficiency equation. In this study, the estimated equations differ from each other by the type of factor
labour they incorporate. Model 1 is the translog frontier estimation with the labour factor measured as
the number of workers. Model 2 uses a quality augmented labour factor (number of workers multiplied
by a human capital variable). The results of the econometric regressions are summarised in Table 1. It
contains the parameters estimated for the frontier model using the panel data of West African countries.

Table |: Maximum-Likelihood Estimates

Variable Model 1 Model 2
Const 32.959 4357
(2.928) (0.415)
In (K;) -4.575 -2.101
(-6.661) (-2.728)
In(Ly) 4.879
(3.862)
In (L}, 4.498
(3.981)
In(K;)? 0.301 0.175
(5.963) (3.290)
In(L.)2 -0.082
( lt) (_0.720)
In (L2 -0.100
(Lee) (-0.988)
In(K;) In(L; -0.141
(Kie) In(Liy) o
In(Ky)In(Ly") -0.103
(-1.665)
Sel_Contries -0.530 -1.245
(-2.782) (-4.269)
t 0.044 -0.070
(0.914) (-1.488)
t2 -0.780E-03 -0.001
(-3.048) (-4.046)
In (K;)t -0.014 -0.012
(-6.930) (-6.979)
In (L)t 0021
(7.266)
in (Lit*)t 0.024
(7.041)
N 240 240

Note: K=capital, L=Labour, L*:quality augmented labour, t=Time, N=number of observations, Const=Constance, Sel_
Countries= selected countries dummy and t-statistics in brackets.
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The variance parameters (y, 0%, U4, N, LL and LR) are presented in table 2. The values reported
in brackets are the t-statistics. These parameters are used to perform different inferences such as
tests about the model’s quality, about the model specification and inferences on the computed
elasticities and return to scales.

Table 2: Variance Parameters

Model 1 Model 2
o2 0.825 0.553
(0.608) (1.071)
v 0.997 0.996
(176.436) (233.530)
U -0.777 0.473
(-0.322) (0.722)
n 0.006 0.008
(3.199) (4.954)
LL 323.945 332.960
LR 600.320 641.540
N 240 240

Note: LL=Log-Likelihood, LR=Likelihood-Ratio test, N=number of observations and t-statistics in brackets.

We perform statistical tests, to choose the best model. Table 3 shows the computed values for
the selection criteria. These are the Akaike’s Information Criterion (AIC) and Schwarz Criterion
(SC). The AIC and the SC are calculated and the best model is chosen based on the minimal value
of both two statistics. Following the AIC and SC criteria (see Table 3), Model 2 is chosen as the
best one. It is the translog frontier estimation with time-varying efficiency and human capital
augmented labour factor. However, for efficiency and elasticity analysis both of them have been
used to go further in our comparison process.

Table 3: Model Selection Criteria

*

LL K AIC! SC
Model 1 323.945 11 -2.84495 -2.82783
Model 2 332.960 11 -2.92691 -2.90978

Note: 'LL= Log-likelihood Function. K represents the total number of estimated parameters.

Some specification tests are performed on the estimated models. These consisted to verify if the
translog function is the suitable function for our analysis. Specification tests are performed only
on Model 2 as it has been chosen as the more suitable model of our study. The tests are a series of
statistic inference of parameters to check whether alternative specifications are preferred to the
one currently adopted. Four mains inference tests are performed:

KInT

1 AIC=-2LL+%5C=-2LL+ 5~

With LL the estimated Log-likelihood function, T the number of observation and K the number of estimated
parameters. (see Mastromarco, 2005, p.97-98)
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Hy: y = 0, the hypothesis of the absence of stochastic inefficiency effect in the model (Battese
and Coelli’s, 1995)

Hy:n = 0, the null hypothesis of the absence of time-varying technical inefficiency.

Hy: B3 = By = Ps = 0, the hypothesis of Cobb-Douglas specification as the appropriate model
(instead of translog specification)

Hy: B7 = Bg = Po = B1o = 0, the hypothesis of the absence of technical change in the data.
Hy: Bg = B1o = 0, the hypothesis of the absence of non-neutral technical progress in the

appropriate model.

Table 4: Model Specification Tests Results

General LR
Null Hypothesis Log-Likelihood®  Statistic2 ~ DF® Critical Value?  Decision
Hy:y=0 332,960 641.540 3 7.05 H, rejected
Hy:m=0 312529 40.861 1 3.800 H, rejected
Ho:B3=Bs=PBs=0 205.820 254.282 3 7.815 H, rejected
Ho:B7 = B3 =Bo=PB10 =0 141183 383.553 4 9.488 H, rejected
Hy: B9 = B10 =0 301.970 61.983 2 5.991 H, rejected

(@) Log-Likelihood value of estimated model under the null hypothesis assumption. ®) DF=Degree of Freedom, equal to
the number of restrictions. Source: Authors’ calculation.

The results of the tests on the Model 2 are reported in Table 4. All the null hypotheses are rejected.
Thus, the stochastic frontier model with time-varying technical inefficiency is appropriate for
our study. Also, the translog form, with the presence of non-neutral technical change is the
appropriate econometric specification. More specifically, the translog function is preferred to the
traditional Cobb-Douglas one. Also, we get no evidence for the rejection of the presence of non-
neutral technical change effect in the model.

Some estimated parameters signs and sizes confirm these results about the model specification.

First, it can be noticed that the values of the parameter y are positive and close to one (0.996
oy
(Tu+0'v
righteousness of using the stochastic frontier model for our study. Also, the estimated value for

for Model 2, for example). As y = and the value obtained is close to 1, it confirms the

2 LR statistic test requires the estimation of both the model under the null hypothesis and model under the alternative
hypothesis. The value of the statistic LR is then given by LR=-2[log(L )-log(L )] . where log(L ) and log(L,) are the
log-likelihood values respectively, under the null hypothesis and model assumed the rejection of the null hypothesis.
The test is assumed asymptotically to follow a chi-square random variable distribution. However, in the case of y test,
the statistic follows asymptotical a distribution given by a mixture of chi-square distribution:

(2)x .+ (%)x; (Coelli, 1995).
3 See chi-square table and table 1 of Kodde and Palm (1986) for LR test critical values
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7 is positive and indicate that countries’ efficiencies tend to increase (inefficiency decrease) over

time.

4.2. Outputs’ Elasticities and Returns to Scales

Translog function offers a lot of possibilities and flexibilities for post-estimation analyses.
However, in this type of function, estimated parameters in the stochastic production frontier
are not directly interpretable. To get the effects of variation in production factors on the level of
production, it is necessary to calculate the factors’ elasticities. Also, this function allows verifying
the homogeneity hypothesis by making statistical inference on the sum of computed elasticities.
We then computed production elasticities to factors for Benin, Ivory Coast, Ghana, Togo and
the panel as well. Both of the estimated equations are used. This procedure has the advantage to
allow for comparing the change in elasticity values between Model 1 and Model 2 (the quality
augmented labour factor model). These elasticities are computed with the partial derivation of
the output function for capital (e),) and labour (;) factors. Thus, we can get e, and e, using the
means of capital, labour and time of the targeted sample and the estimated parameters with the

following formula (Kumbhakar & Wang, 2005):

dInY,

T By + Bz In(K;) + Bs In(L;) + Bot
aInY,

e, = =B, + B4 In(L;) + Bs In(K;) + Biot
dIn Lit

For the needed inference, standard errors of the above statistics have been calculated. So, we got
to test the significance of the calculated marginal effects by computing their variance. They are
obtained by applying the delta method. It mainly consists to calculate the variance as a linear
combination of the estimates # concerning each marginal effect. Table 5 displays the calculated

statistics and their standard errors.

4 The variances can be obtained as followed (see Mastromarco, 2005, p.106):

Var{ek} = Var{; + B3 In(K;) + fsIn(L;) + Bot } = Z}, X' Z
Var{el} = Var{f, + B4 In(L;) + BsIn(K;) + frot } = Z 37,

With ¥, the estimated covariance matrix of maximum likelihood parameters of dimension (17x17).Z’, a row
vector with the same dimension with the matrix (here 17) which take the valour zero everywhere except when
corresponding to the relevant B4 for each marginal effect as follow:

- For capital factor K:

Z,=[010InK 0InL 000£00000000]
- For labour factor L:
Z,=[0010mLIK0000Z0000000]
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Table 5: Output Elasticities

Model 1 Model 2
Capital Labour Capital Labour
Benin Elasticity 0.525 0.423 0.481 0.692
Standard Error 0.031 0.057 0.041 0.098
Ivory Coast Elasticity 0.802 0.186 0.629 0.492
Standard Error 0.049 0.056 0.064 0.107
Ghana Elasticity 0.790 0.147 0.575 0.411
Standard Error 0.050 0.073 0.077 0.131
Togo Elasticity 0.338 0.560 0.364 0.791
Standard Error 0.039 0.080 0.052 0.106
West Africa Elasticity 0.554 0.398 0.500 0.674
Standard Error 0.031 0.054 0.042 0.098

Source: Authors’ calculation using model estimates

As we can observe from Table 5, all the computed output elasticities are positive for both models.
This is in line with our expectation. These elasticities express the change in output following
a change in inputs (capital or/and labour). All the elasticities are significant at 5% level. The
values of the elasticities are between 0 and 1, and it indicates that variation in any of the two
inputs’ quantity implies an under-proportional change in the output. The effects of simultaneous
variations in inputs’ quantities on output are discussed latter through the analysis of return to
scales. To analyse the elasticities, we first consider differences between countries in Model 2 and
then move to the Model 1. This second phase allows seeing the major differences between the

computed elasticities with Model 1 and from Model 2.

In both the Model 2 and Model 1, output elasticities for inputs change across countries. At
the panel level, we can see that in Model 2, output elasticity for labour factor is superior to
the elasticity for capital. This higher value of labour elasticity obtained is similar to the results
obtained by Mastromarco (2005), Piesse & Thirtle (2000), and Koop et al. (2000b). Mastromarco
(2005) explains this situation by one of the main characteristics of the production sector in
developing countries. The economies of these countries are generally dominated by labour-
intensive production sectors such as agriculture. But the situation may also be understood by the
role played by human capital in improving labour factor’ quality. When looking at the Model 1
(with non-quality augmented labour), the result is reversed. Thus, capital elasticity in Model 1
is 0.554 (against 0.500 in Model 2), while the output elasticity for labour is 0.398 (against 0.674
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Model 2). This result, which highlight the role of human capital in the production technology,
seems quite different from one country to another.

We can highlight some similarities between the situation observed in Model 2 (e; > ej) for West
Africa and those of Benin and Togo. Thus, we observe that in these countries, the output increase
resulting from a 1% increase in labour factor is higher than the same change in the capital factor.
This situation is, however, the opposite of the case of Ivory Coast and Ghana. In Ivory Coast, for
example, according to the results from Model 2, a 1% increase in labour leads to 0.492 % increase
in output, while the same 1% increase in capital factor lead to 0.629 increasing in the output. These
relative scales observed, between labour and capital elasticities, in Ivory Coast are similar in Ghana.
Thus, in Ghana output elasticity concerning labour is 0.411 against 0.575 for capital elasticity. The
situation observed in Model 2 (€; > €y ) at the West African level is the same for Benin and Togo.
We observe that in these countries, the output increase resulting from a 1% increase in labour factor
is higher than the same change in the capital factor. The situations in Ghana and Ivory Coast could
result from the fact that, contrary to Togo and Benin, these countries have higher stocks of capital
and more developed industrial sectors. Ivory Coast and Ghana have latterly undergone structural
transformations in their economies, having their industrial sector becoming the second contributor
to their GDP at the expense of the agriculture sector (see Figure 1).

Figure I: Sector Added Value in Selected Countries (1990-2017)
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Passing from Model 2 to Model 1 does not change that much the results for Ivory Coast and
Ghana. Output elasticities concerning capital remain superior to the effects of change in labour
on output. The labour factor’s elasticity is much higher in Model 2 compared to Model 1 for both
countries. However, in both of them, the observed increase in labour elasticities is followed by
a decrease in the elasticities of the capital factor, from Model 1 to Model 2. Concerning Benin,
labour elasticity (0.692) becomes higher, and it even passes the labour’s contribution to output
in Model 2. Concerning Togos, its case completely differs compared to those of the rest of the
countries. Its elasticity of labour remains higher than the contribution of capital, in both Model 1
and Model 2. However, the impact of labour on output increases when passing from Model 1 to
Model 2, while the impact of capital remains approximately the same.

As for the elasticities, a difference can be seen in the computed returns to scale across models and
countries. As expected, returns to scale concerning the Model 1 are lower than those gotten with
the Model 2. This is normal with the hypothesis that human capital affects positively productivity
leading to output increasing. We analyse the returns to scale computed with the Model 2’s results
(which is the best for analysis according to previous tests). The hypothesis of constant return to
scale test is as follows:

Hy: Z B;j = 1, the constant return to scales
H;: Z,Bj # 1,decreasing /increasing RS™

Note: () RS=Return to Scales

In this table (Table 6), tests show that Benin and West Africa have constant return to scale while
for Togo as for Ivory Coast, we get increasing returns to scales while Ghana has decreasing return
to scales. But these results are just informative as they vary according to the point considered.

Table 6: Return to Scales (X B )

Model 1 Model 2
Benin Return to Scale 0.948 1.174
Standard Error 0.116 0.104
Ivory Coast Return to Scale 0.989 1.120
Standard Error 0.098 0.094
Ghana Return to Scale 0.937 0.986
Standard Error 0.094 0.105
Togo Return to Scale 0.899 1.155
Standard Error 0.132 0.115
West Africa Return to Scale 0.952 1.173
Standard Error 0.113 0.102

Source: Authors’ calculation
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4.3. Human Capital and Efficiency Analysis

Table 7 presents the median values of the efficiency’s levels of the the selected countries’ and
the overall estimated median efficiency for West Africa. The estimated efficiencies from the
model with labour measured by the number of workers (Model 1) and the model with the quality
augmented labour factor (Model 2). It permits to go beyond comparative country analysis, and
compare efficiency levels across models. Efficiency change across countries and even within the
same country, it changes according to the model considered (see Table 7). Thus, while some
countries experience increased efficiency following the inclusion of the quality augmented labour
factor to the model, others countries have their efficiencies decreased. These changes seem to be
normal. First, they highlight the importance of human capital in productivity gain in economies
as stressed by endogenous growth models. Secondary, incorporating human capital in the labour
factor changes the previously estimated production frontier of the region. Indeed, distances from
countries’ production levels to the new production frontier become either greater or shorter
according to the effect of human capital on countries potentialities (through the effects on labour
quality) concerning countries. By estimating two different models, we aim to go further in our
analysis by examining the effect of human capital on the countries’ efficiency levels.

Table 7: Selected Countries and Overall Estimated Efficiencies Mean and Median Values

Model 1 Model 2
Countries Median value Ranking Median value Ranking
Ivory Coast 0.981 1 0.979 1
Benin 0.693 3 0.736 2
Ghana 0.901 2 0.706 3
Togo 0.592 4 0.610 4
West Africa 0.643 0.491

Source: Authors’ calculation

The estimated median efficiency value for the West African zone is 0.643, in the first model.
It is important to stress that the choice of the median values, instead of the means, does not
particularly affect our analysis, since the observed median values are very close to the means for
both models. In Model 2, we notice that the mean or median efficiency dropped to 0.491 (against
0,642 for Model 1). This change in the overall efficiency values, from Model 1 to Model 2, was
expected. Indeed, the estimation concerned 20 years and, in both Model 1 and Model 2, the output
and all other variables, excepted the labour factor, are held at their same annual values. Thus,
any change in inefficiency value can be attributed to the changes in labour and its combination
with capital factor. So, if we base our analysis on the assumption that human capital increases
labour factor quality and contribute to improving productivity, the increase in inefficiency can
be explained by the fact that, in both models, the level of output is kept constant while the level
of labour (input) has increased. Unfortunately, our analysis does not permit to determine the
potential change in production over time caused by the increase in labour quality in west African
countries. Such analysis requires to get a perfect control sample which could allow measuring the
potential output levels, with and without labour quality improvement. However, the reduction
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of efficiencies, observed from Model 1 and Model 2, could be explained by the misusing of the
additional production potentiality given to countries by the effect of human capital on labour.
Improvement in human capital can also help countries to adopt new technology and innovate in
their production processes. Unfortunately, many of the studied countries failed to take advantage
of it. Then, holding production constant, some countries which have improved their efficiency
levels, while efficiency has decreased in other countries when the human capital factor is taking
into account. But, after all, the most realistic model is Model 2. It helps to highlight the role of
human capital in production. Also, based on econometric inferences, this model (Model 2) has
been declared the most relevant for our study.

Among the four selected countries, Ivory Coast is the most efficient with a technical efficiency
level of 0.979 (Model 2). It is followed by Benin and Ghana which have, respectively, 0.736 and
0.706 as their estimated median values of efficiency. Here, it is interesting to notice that except
Ivory Coast, which has a production level very close to the West African frontier, the other three
countries remain relatively more inefficient and have relatively lager improvement margins.
Togo, for example, is the least efficient countries among all of them, with an efficiency level of
0.610. Concretely, we can say that, compared to other west African countries, Ivory Coast makes
better use of its labour and its capital stock to achieve its level of production. Thus, an increase
in the production factor results in more production. In the other side, countries such as Benin,
Ghana and Togo are characterised by a relatively high level of inefficiency in their production
process. The better labour-capital combination, further industrialisation, and innovation could
have helped them to get a higher level of production with the level of factors held constant. It also
passes through the improvement of the countries’ education and health systems.

Finally, concerning the change in efficiency across models and countries, two opposite situations
are observed. From Model 1 to Model 2, Benin and Togo’s efficiency increase, while those of
Ivory Coast and particularly Ghana decrease. It means that Ghana does not fully benefit from its
remarkable improvement in human capital. This situation may also be explained by an eventual
inadequacy between production in the education sector and the real need of the employment
sector. Contrary to Ghana, Benin and Togo take advantage of the improvement in their human
capital level to get closer to the production frontier. It means that human capital has contributed to
productivity gain in these countries, and part of the growth in production is due to improvement
in the education sector. But overall, the distance to the frontier remains high and more efforts
need to be made.

5. Conclusion

West African zone is comprised of countries with modest economic performances. Our paper
explores another way to approach growth accounting studies in West African countries. It
aims at performing a comparative country analysis of production efficiency focusing on Benin,
Ivory Coast, Ghana, and Togo. To achieve this goal, we use the SFA that allows measuring the
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contribution of factor to production, the returns to scales, and technical efficiencies. We also,
briefly, analyse the effect of human capital on efficiency in the countries.

Our stochastic frontier analysis revealed that countries inefficiencies tend to reduce over time.
Also, it reveals that Ivory Coast is the country with the highest level of efficiency among the 4
countries studied, and it remains, by far, one of the most efficient in West Africa. Ivory Coast
is followed, respectively, by Benin, Ghana, and Togo when quality augmented labour factor is
introduced into the model. The estimation without human capital (Model 1) shows that Ghana
is more efficient than Benin. Regarding the contribution of factors to change in production, the
labour factor contributes more to changes in production in Benin, Togo, and the West Africa
Zone. In Ghana and Ivory Coast, capital elasticity remains higher than that of labour. However,
it should be noted that, when the model without quality augmented human capital is considered,
the output elasticities to capital remains superior to that of labour, in all the countries, excepted
Togo.

This study contributes to the economic literature, by adding a plus to the previous growth studies
carried out in the region. It fits into a regional context by considering countries belonging to the
same region economic and customs union. This study, by performing this comparative analysis
on countries similar, in terms of the structure of their economies, their institutions, their cultures,
and geography, awakens the heterogeneity that characterises them. The analyses revealed also
the importance of inefficiency in economic performances in West African countries. Apart
from Ivory Coast, the level of inefficiency in the other three countries remains relatively high,
and its reduction would contribute to increase the productivity of their economies, and lead
to better economic performance in the sub-region. Better investments in human capital would
have positive effects on growth in these countries. Also, improvement in education programs
should take into account the adequacy problem between demand and supply on the job market.
Policymakers should promote more investment in the economies to ensure better performances,
in the long run. A reduction in public consumption expenditure could also have positive effects
on growth in the long term.

This study focused more on the role of economic factors in determining countries’ production
level. Future studies could go further, by taking, for example, into consideration the role of
institutions and the spatial aspects. Comparative analyses can be extended to more countries or
regions. The use of models such as that of Battese & Coelli (1995) would allow more interesting
analysis by estimating the effect of independent variables on the level of technical inefficiency in
economies.
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