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In the last two decades, Costa Rica has also demonstrated a very good proactive
global leadership in biodiversity and natural resource conservation and pro-
tection. confronting climate change. and promoting sustamable development
The country’s leadership has been striving to become carbon neutral by 2050
i alignment with the Paris Climate Agreement and the United Nations (UN)
Development Goals. In 2019, the conntry also received the UN's Champion of
f the Earth award for its efforts to combat climate change (UN Environmental
Progrz 019). It is also worth noting that Costa Rica recently, in 2021, led

“the High Ambition Coalition for Climate Change to achieve the pml;umn and
conservation of 30% of marine and coastal spaces by 2030 (G

Such accomplishments by this small country are worth noting. But at the same
time. 1t raises interesting questions as to how realistic it 1s for Costa Rica to be
an environmenta udly country m practice. For instance, in 1990, Costa
Rica’s ecological footprint per person reached an equilibrium regarding its | g Dyah Ekaari Junzhe Xu
biocapacity per person. Since then, the country has experienced an ecological )
cit per person, expected to be -1.0 global hectares in 2022 (Global footprint
1ca). An ecological deficit happens when “the footprint
s the city of the area available to that population™
al footprint netwotk, 2023 Glossary). Does it mean that Costa Rica is
ground to mainstream economic development? Is Costa Rica's economic L S
growth cansing more emissions of carbon dioxide emissions and more environ-
mental damage?

2 kisi daha
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Fast-food Industry

Internet marketing in the fast-food industry
is a way for companies to compete for a Enterprise Competition Needs

arger market and meet the new needs of Yuxin Song

consumer groups, using Internet technology Consumer Demand

to guide the target audience to participate in
Development of Informatization 2 Y

content dissemination and to understand

th is, ds, i f th Bl
e products, brands, and activities of the The Application of New Technology 7 et dah
fast-food industry to generate recognition '$l caha

and resonance.

f  Jingjia Dai (Medya gosterme kontrolleri)
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02| Social Media in Non-film-based
Character Intellectual Property (IP)
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User-generated content (UGC) fosters
co-creation, enriching the character's The fast-paced, key-point- * Align with fan-created

narrative and ensuring alignment with focused content dissemination content,
audience p!eferen(.es: on social media facilitates a = The free creation, fragmented
= The interactivity of social media dynamic communication mode. communication, and fan
enhances the advantage of a frameless * Offers a new direction for spontaneity emerge as crucial
concept for non-film character IPs cooperation in promoting non factors driving the successful \
* Quick and direct storytelling film character IPs, adapting to shaping and communication of
modifications evolving audience preferences. non-film-based character IPs.
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The informational shock of a financial time scrics data such as
= stock prices do not rapidly decay like an AR (1) model, and in .,
=2 this instance the time-varying volatility of the series must be
= considered. Since the initial shock might not become apparent
in thy data for some time.
]
L The ay caefficient is statistically significant, supporting the

hypothesis of seasonality in returns. o G

The estimation of model (3) determined the Tuesday coefficient

to fade until it became unsignificant. This finding suggests that e
the of the week 1 is present in the BSE market due to

the seasonality component of the global market portfolio and

not due to some endogenous anomaly

o
The efficiency of the BSE marker might be affected on the
short-term
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TURKIYE’DE TURIZME DAYALI BUYUME HiPOTEZININ SIMETRIK VE ASIMETRIK
NEDENSELLIK ANALIZLERI iLE INCELENMESI

Burcu YORUK"
Hasan Murat ERTUGRUL"™

OZET

Diinya ekonomisinde hizla biiyiiyen turizm sektorii, gelir ve istihdam yaratici etkileri sayesinde
literatiirde siklikla tartisilan onemli konular arasinda karsimiza cikmaktadir. Ulusal ve uluslararasi
literatiirde turizm ve ekonomik biiyiime iliskisi “Turizme Dayali Biiyiime Hipotezi” ve “Biiyiimeye
Dayalr Turizm Hipotezi” olmak tizere iki ana karsit goriisle tartisilmaktadir. S6z konusu goriislerden
ilki, uluslararasi turizmin ekonomik biiyiimenin unsuru oldugunu ikinci ise, ekonomik biiyiimenin
uluslararast turizme katki saglayacagy ileri siirmektedir. Her iki hipotezin de gecerlilige dair
gergeklestivilen ampirik calismalarda genellikle negatif ve pozitif soklarin etkilerin ayristirdmadig
geleneksel analiziere odaklanildigi goriilmektedir.

Bu ¢alismada, Tiirkiye’'nin 1980-2022 yular: kapsaminda turizme dayali biiyiime hipotezinin
gecerliligini test etmek amaciyla, Hacker ve Hatemi-J (2006) ve Hatemi-J (2012) ¢alismalariyla
gelistirilen simetrik ve asimetrik nedensellik testlerinden yararlamilmaktadir. Calismada asimetrik
nedensellik analizinden faydalanilmas: gizli nedensellik iliskisinin tespit edilmesi ve pozitif ve negatif
soklara ait etkilerin karsilastiriimast acisindan onem tasimaktadir. Calismada turizm ve biiyiime
arasindaki iliskinin yoniiniin belirlenmesinin gelecege yonelik stratejik planlamalarda daha bilingli ve

etkili bir yaklagumin benimsenmesine katki saglayacagr ongériilmektedir.
Anahtar Kelimeler: Ekonomik Biiyiime, Turizm, Simetrik ve Asimetrik Nedensellik Analizi.

JEL Kodlar:: C3, 01, Z3.

: Usak Universitesi, Uygulamali Bilimler Fakiiltesi, Muhasebe ve Finans Yénetimi Boliimii, Muhasebe ve Finans Anabilim
Dal1, burcu.yuruk@usak.edu.tr.

** Anadolu Universitesi, iktisadi ve idari Bilimler Fakiiltesi, iktisat B&liimii, iktisat Teorisi Anabilim Dali, Eskisehir/ Tirkiye,
E-mail: hmertugrul@anadolu.edu.tr.
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INVESTIGATION OF THE TOURISM-LED GROWTH HYPOTHESIS IN TURKEY WITH
SYMMETRIC AND ASYMMETRIC CAUSALITY ANALYSES

ABSTRACT

The rapidly growing tourism sector in the world economy is one of the most important topics
frequently discussed in the literature due to its income and employment generating effects. Two main
opposing views on the relationship between tourism and economic growth, namely the 'tourism-driven
growth hypothesis' and the 'growth-driven tourism hypothesis', have been discussed in the national and
international literature. The former argues that international tourism is a driver of economic growth,
while the latter argues that economic growth contributes to international tourism. Empirical studies on
the validity of both hypotheses tend to focus on traditional analyses that do not disaggregate the effects

of negative and positive shocks.

In this study, symmetric and asymmetric causality tests developed by Hacker and Hatemi-J (2006)
and Hatemi-J (2012) are used to test the validity of the tourism-led growth hypothesis for Turkey over
the period 1980-2022. The use of asymmetric causality analysis in this study is important in terms of
detecting hidden causality and comparing the effects of positive and negative shocks. Determining the
link for tourism and growth is predicted to contribute to a more informed and effective approach to
strategic planning for the future.

Keywords: Economic Growth, Tourism, Symmetric and Asymmetric Causality Analysis.

JEL Codes: C3, 01, Z3.

1. GIRiS

Turizm, giiniimiizin en dinamik ve emek yogun sektorlerinden biridir. Bir zamanlar digsal bir
endiistri olan turizm, artik uluslararasi ticarette diinyanin en biiylik hizmetini temsil etmektedir ve
kiiresel olarak her on isten birini olusturmaktadir (UN, 2020). Giiniimiizde, turistik bolgelerdeki stratejik
onemi ve kayda deger biiyiime beklentileri, turizmin ekonomik (de)stabilizasyon ve toparlanmadaki
roliinii desteklemektedir. Turizm gelirlerinin ekonomik biiylimeyle olan iligkisini sorgulamak, hangi
degiskenin digerine Onciilikk ettigini anlamak, devletlerin ekonomi ve turizm stratejilerinde dogru
kararlar verebilmeleri i¢in son derece kritik bir dneme sahiptir. Turizm ile ekonomik biiytime arasindaki
baglantiy1 inceleyen calismalarda dort hipotez karsimiza ¢ikmaktadir. Bunlar; turizme dayali biiylime
hipotezi (TLGH-Tourism-Led Growth Hypothesis), biiylimeye dayali turizm hipotezi (EDTGH-
Economic Driven Tourism Growth), geri besleme hipotezi (BCH-Bidirectional Causality Hypothesis)

ve tarafsizlik (NCH-Neutral Causality Hypothesis) hipotezidir.



Turizme dayal1 biiylime hipotezi, Balaguer ve Cantavella-jord (2002) ile Brida, Cort’es-Jim enez
ve Pulina (2016) tarafindan, biiyiimenin esasen ihracata dayali oldugu temeline dayandirilmaktadir. Bu
hipotez, Balassa'nin "yeni ihracat-biiyiime" teorisi tarafindan da desteklenmektedir (Balassa, 1978). Bu
caligmalarin ortak noktasi, ihracatin ekonomik biiylimeyi tegvik ettigi, yatirimlari artirdigi ve bu siirecin
i¢c ve dis rekabet avantajlari, pozitif yayilma ve teknolojik ilerlemeyle iliskilendirildigidir. Bu baglanti,
doviz kisitlamalarinin azaltilmast gibi gesitli faktorlerle birlikte, ihracati artirmaya yonelik cabalarin
etkisini igcermektedir (McKinnon, 1964). Esasen, turizmin gelir olusturma ve ekonomik biiylimeyi
artirma kapasitesi, onu geleneksel olmayan bir ihracat mali kategorisine dahil eder. Benzer sekilde,
turizm ayni zamanda ekonomik biiylimeyi tesvik etmektedir (Scarlett, 2021; Chen, Cui, Balezentis,
Streimikiene ve Jin, 2021; Calero ve Turner, 2019). Arz yonlii turizm olarak da bilinen ekonomik
biiyiimeye dayali turizm hipotezi, TLGH'nin ters nedenselligidir (Lean, Chong ve Hooy, 2014). EDTGH
belirli bir iilke igin gegerliyse, o iilkedeki ekonomik genisleme turizm gelirlerini artiracaktir. Ugiincii
hipotez, geri besleme hipotezidir. Bu hipoteze gore, turizm sektoriindeki gelismeler, ekonomik
biiylimeyi desteklerken, ayni zamanda ekonomik biiyiime de turizm sektdriiniin genislemesine katkida
bulunabilir. Bu anlay1s, turizmin ve ekonomik bilylimenin birbirini karsilikli olarak besledigi kompleks
bir iligki oldugunu vurgular. Son hipotez ise, tarafsizlik hipotezidir. Bu hipotez, turizm ve ekonomik
biiylimenin birbirinden bagimsiz oldugunu iddia etmektedir (Wu ve Meng-Hua, 2018; Gwenhure ve
Odhiambo, 2017).

Calismada, literatiirdeki ¢alismalardan farkli olarak simetrik ve asimetrik nedensellik
analizlerinin birlikte kullanilmasinin geleneksel modellerde ortaya ¢ikabilecek olasi sakli nedenselligin
tespit edilmesine imkan tanimasi agisindan literatiire katki saglamasi beklenmektedir. Caligsmada ikinci
boliimde literatiirde turizm ve biiyiime arasindaki iligkiye yonelik sunulan dort hipotezi destekleyen
caligmalar incelemekte, iiciincii boliimde veri seti ve yontem detayli bir sekilde ele alinmakta, elde edilen

ampirik bulgular paylagilmaktadir.

2. LIiTERATUR

Ulusal ve uluslararas1 literatiirde turizm ve biiyiime arasindaki iliskiyi aciklamaya yonelik
caligmalar dort hipotez ve caligmalarda uygulanan ydntemler acisindan smiflandirilarak agagida

Ozetlenmektedir:

Turizmden ekonomik biiylimeye dogru nedensellik iliskisini ifade eden “turizme dayali biiyiime
hipotezini” destekleyen calismalar su sekildedir: Granger Nedensellik (Nowak, Sahli ve Cortés-
Jiménez, 2007; Cortés-Jiménez, Pulina, Prunera ve Artis, 2009; Aratuo ve Etienne, 2019; Jamel, 2020);
Breitung ve Candelon Nedensellik (Sari Hassoun, Adda ve Sebbane, 2021); VECM (Belloumi, 2010;
Jayathilake, 2013; Coskun ve Ozer, 2014; Ohlan, 2017); ARDL Sinir Testi (Corrie, Stoeckl ve Chaiechi,
2013; Tang ve Abosedra, 2014; Esen ve Ozata, 2017); NARDL Sinir Testi (Ertugrul ve Baycan, 2022);
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Johansen-Juselius Eg-Biitiinlesme (Balaguer ve Cantavella-Jorda, 2002; Brida, Carrrera ve Risso,
2008); Fourier Toda-Yamamoto (TY) Nedensellik (Sahin, Durmus ve Bescanlar, 2021).

Ekonomik biiyiimeden turizme dogru nedensellik iliskisini ifade eden “ekonomik biiylimeye
dayali turizm hipotezini” destekleyen calismalar su sekildedir: Granger Nedensellik (Oh, 2005; Lee,
2008; Kanca, 2015; Balik¢ioglu ve Oktay, 2015; Rivera, 2017), TY Nedensellik (Payne ve Mervar,
2010; Kiz1lg6l ve Erbaykal, 2008), VAR (He ve Zheng, 2011), Konya Nedensellik (Ilgaz Yildirim ve
Sahin, 2018).

Ekonomik biiylime ve turizm arasinda karsilikli iliskiyi ifade eden “geri besleme hipotezini”
destekleyen caligmalar su sekildedir: Granger Nedensellik (Cortes ve Pulina, 2010; Balcilar, Eyden,
Inglesi-Lotz ve Gupta, 2014; Matahira ve Tang, 2017; Yazdi, Salehi ve Soheilzad, 2017; Ordu ve Dogan,
2023); Johansen Es-Biitiinlesme (Coban ve Ozcan, 2013); panel veri analizi (Gao, Xu ve Zhang, 2019).

Ekonomik biiylime ve turizm arasinda herhangi bir iligki olmadig1 ifade eden “tarafsizlik
hipotezini” destekleyen caligmalar su sekildedir: Granger Nedensellik (Cetintas ve Bektas, 2008;
Yamak, Tanriover ve Giineysu, 2012), Johansen Es Biitiinlesme (Katircioglu, 2009), TY Nedensellik
Testi (Cil Yavuz, 2006).

Turizm ve biiylime arasindaki iliskiyi agiklamaya yonelik olusturulan dort hipotezi de destekleyen
caligmalarin yer aldigt literatiir incelendiginde; sonuglarin donem araligi, segilen iilke ya da tilke gruplari
ve uygulanan yontem agisindan farklilik gosterdigini sdylemek miimkiindiir. S6z konusu ¢alismalarda
cogunlukla geleneksel yontemlerin (Granger (1969), TY (1995), Konya (2006), Breitung and Candelon
(2006), Hacker ve Hatemi-J (2006) ve Fourier TY (2016) nedensellik testleri, Johansen-Juselius (1990)
Es-Biitiinlesme, ARDL, NARDL, VECM) tercih edildigi goriilmektedir.

Tiirkiye’de 1980-2022 yillar1 kapsaminda turizme dayali biiyiime hipotezini test etmeye yonelik
gergeklestirilen bu calismada, simetrik ve asimetrik nedensellik testinin birlikte kullanilmasinin
geleneksel yontemlerde ortaya ¢ikabilecek olasi sakli nedensellik sorununun tespit edilmesi agisindan

literatiire katki saglamasi beklenmektedir.

3. VERI SETi, YONTEM VE AMPIiRiK BULGULAR

Bu calismada; Tiirkiye’de turizm gelirleri ve biiyiime arasindaki iliski analiz etmeye yonelik
Tiirkiye’nin 1980-2022 donemine ait turizm gelirleri (TI) ve biiylimeyi temsilen GSYH (GDP)
serilerinin logaritmik formu degisken olarak modelde kullanilmistir. S6z konusu degiskenler hakkindaki

bilgiler Tablo 1’ de ifade edilmektedir.



Tablo 1. Degiskenlere Ait Bilgiler

DEGISKEN KISALTMA BiRiM KAYNAK
Turizm Gelirleri InTI Toplam (US$) Diinya Bankasi
Biiyiime InGDP Sabit 2015 (US$) TUIK

Alan yazininda degiskenler arasindaki nedensellik iliskisini tespit etmeye yonelik simetrik ve
asimetrik olmak tizere gesitli nedensellik testleri yer almaktadir. Simetrik nedensellik testleri arasinda
yer alan testlerden ilki 1969 yilinda gelistirilen Granger nedensellik testidir. Degisken arasindaki
nedensellik iliskisini serilerin ge¢mis degerlerinden yararlanarak ortaya koyan bu testte, serilerin
duragan olma varsayiminin bulunmaktadir (Granger, 1969). Duragan olma sartina dayali kisitlayicilik
TY (1995) nedensellik testi ile ortadan kalkmaktadir. TY nedensellik testinde normal dagilima sahip
hata terimleri oldugunda WALD istatistigi Ki-Kare dagilimi ile hesaplanmaktadir (Toda ve Yamamoto,
1995).

Hacker ve Hatemi-J (2006) galismasiyla gelistirilen simetrik nedensellik testi, diger nedensellik
testlerinden One ¢ikan 6nemli bir avantaj sunmaktadir. Bu test, serilerin normal dagilmadigi durumlarda
dahi, yeniden 6rnekleme yontemi kullanarak tahmin yapabilmeye imkan saglamaktadir. Simetrik
nedensellik testleri, serilere ait pozitif (+) ve negatif (-) soklarin etkilerinin ayn1 oldugu varsayimini
benimsemektedir (Hacker ve Hatemi-J, 2006). Soz konusu simetrik nedensellik testi TY (1995)
nedensellik testine dayanmakta olup (1) numarali denklemdeki gibi ifade edilmektedir. k tane acgiklayici
degisken vektorii “y,”, hata terimi vektori “u,” ve sabit vektor “v” ile ifade edilmektedir. Ayrica, “A”

parametre matrisini, “ dma” maksimum biitinlesme derecesini ve “p” maksimum gecikmeyi

gostermektedir.
Ve =V+ Ay Yeo1 YAy Ypo1 o Apra Veepra) T Ut €]

Negatif ve pozitif soklarin heterojen oldugu ve bu durumun gizli nedensellige yol acabilecegi,
Granger ve Yoon (2002) calismasiyla ortaya konmustur. Bu goriisiin serilerdeki pozitif ve negatif
soklarm birlikte incelenmesine olanak saglayan asimetrik nedensellik testlerinin gelistirilmesine katki
sagladigini s0ylemek miimkiindiir. Benzer sekilde, Hatemi-J (2012) calismasinda da serilerin pozitif-
negatif soklarina ait etkilerin heterojen kabul edilmemesinin kisitlayiciligi vurgulanmaktadir. Bu
nedenle, pozitif ve negatif soklar ayristirilarak incelenmesi sakli nedenselliklerin ortaya c¢ikarilmasi
acisindan 6nem tasimaktadir. Bu nedenle, calismada simetrik ve asimetrik nedensellik testlerinden

faydalanilmaktadir.

Asimetrik nedensellik testi, simetrik nedensellik testinin +/- goklara ayristirilmasiyla

olusturulmaktadir. Testin uygulanmasinda oncelikle, maksimum gecikme uzunlugu (p) ve biitliinlesme



derecesi (d) belirlenmekte ve son olarak (p+dmax) dikkate alinarak MWALD istatistigi hesaplanmaktadir.
Hesaplanan MWALD testi istatistikleri, Bootstrap Kritik degerleri asagidaki gibi karsilastirilmaktadir:

MWALD <Bootstrap Kritik Degeri (Asimetrik nedensellik yoktur.)
MWALD> Bootstrap Kritik Degeri (Asimetrik nedensellik vardir.)

X" soku ve Y soku arasindaki nedensellik analizine ait Hy ve H; hipotezleri (2) numarali esitlikte

gosterilmektedir.
XE)od >Y (+)
yi =ag+ oy + o+ 4V prdmax + Bo + BrXis + o+ Bp X pramax T & (2)
Ho: Bo= 1=+ = Bpramax = 0(X (+) -/ > Y (+) nedensellik yoktur.)
Hi: Bo# 1 # * # Bpramax # 0(X(+) ---------- / > Y (+) nedensellik vardir.)

Caligmada Zivot-Andrews (ZA) yapisal kirilmali birim kok testi kullanilmis olup, sonuglarina

Tablo 2’ de yer verilmektedir.

Tablo 2. ZA Birim Kok Testi Bulgular

DEGISKENLER MODEL A MODEL B MODEL C

InGDP ~4.120561* -3.494763* -4.512253**
(0.007508) (0.004368) (0.016503)

InTI -4.053120* -4.104790% -4.041023
(0.006160) (0.002582) (0.231505)

Not: «*7 ok cxxx» gimgeleri sirasiyla sabitte kirtlma, trended kirilma ve sabit ve trended kirilmay: ifade

etmektedir.

Birim kok testi bulgularindan hareketle, maksimum es-biitiinlesme derecesi (dmax) “0” olarak

belirlenmektedir.
Degiskenlerin optimal gecikme uzunluklari (p), Tablo 3°te “4” olarak ifade edilmektedir.

Tablo 3. Optimal Gecikme Uzunlugu

Gecikme ) 5 LR FPE AIC sIC HQ

Uzunlugu
0 ~22.91377 NA 0038854 2427771 2514848  2.458470
1 64.07246 106.6233 0.000149 -3.139052 -2.877822% -3.046956
2 67.03305 5121016 0.000158 -3.082868  -2.647484  -2.929375
3 71.91128 7.910645 0.000151 -3.130340  -2.520803  -2.915449
4 8139734  14.35727* 0.000114* -3.426883* -2.643193 -3.150596*
5 85.04026 5119790 0.000118 -3.407582  -2.449739  -3.069897
6 86.74197 2207614 0.000137 -3.283350  -2.151353  -2.884268




Degiskenler arasindaki nedenselliklerin yonleri hakkinda elde edilen bulgular Tablo 4’te yer
almaktadir. Buna gore, InGDP ve InTI arasinda istatistiksel olarak anlamli bir simetrik nedensellik
bulgusuna rastlanmamaktadir. Diger taraftan, turizm gelirleri pozitif sokundan (InTI*) GSYH pozitif
sokuna (InGDP*) dogru %10 anlam diizeyinde tek yonlii, GSYH pozitif sokundan (InGDP™) turizm
gelirleri negatif sokuna (InTT") dogru ve turizm gelirleri negatif sokundan (InTT") GSYH pozitif sokuna
(INGDP*) dogru olmak iizere %5 anlam diizeyinde ¢ift yonlii, son olarak GSYH negatif sokundan
(InGDP") turizm gelirleri pozitif sokuna (InTI") dogru %10 anlam diizeyinde tek yonlii bir asimetrik

nedensellik iliskisi gozlemlenmektedir.

Tablo 4. Simetrik ve Asimetrik Nedensellik Analizi Bulgular:

Simetrik Nedensellik Bulgulari

Bootstrap
Kritik Degerler
Sufir Hipotezi M Qe';iD (%1) %5)  (%10) D+t
InTI—-InGDP 9.467 25.416 14.300 10.711 4+0
InGDP—InTI 5.105 33.559 18.866 14.077 4+0
Asimetrik Nedensellik Bulgulari
Bootstrap
Kritik Degerler
Sufir Hipotezi M ’;e';iD (%1) %5)  (%10) D+t
InT1IT>InGDP* 11.767*** 20.965 12.177 8.875 4+0
InGDP *— InTI - 32.480** 32.593 20.200 15.746 4+0
InTlI "— InGDP - 2.902 27.851 15.107 10.629 4+0
InGDP "— InT1 13.881*** 24.398 16.280 13.047 4+0
nGDP Y = InT1 11.100 29.792 18.665 14.585 4+0
InTI -~ >InGDPT 18.719** 20.226 11.072 8.185 4+0
INGDP ™~ — InTI - 19.722 48.211 27.360 20.637 4+0
InT1 T — InGDP - 0.656 14.015 7.752 5.460 4+0

Not: “—” simgesi nedenselligin yoniinii; *, ***** gsimgeleri ise sirasiyla %1, %5 ve %10 anlamlilik diizeylerini
gostermektedir.

Hatemi-J (2014) asimetrik etki-tepki analizlerine ait bulgular asagidaki sekillerde yer almaktadir.



Sekil 1. InTI* =+ [InGDP* Etki-Tepki Analizi

Response to Cholesky One 5.D. (d.f. adjusted) Innovations £ 2 S.E.

Response of LNGDP_POS to LNTI_POS
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Not: LNTI POS ve LNGDP_POS ve sirasiyla (InTIT*) ve (InGDP*)’y1 ifade etmektedir.

Sekil 1°de yer alan asimetrik etki-tepki analizi sonuglarina gore; pozitif turizm gelirleri sokundaki

bir artis GDP pozitif sokunda kademeli bir artisa neden olmaktadir.
Sekil 2. InGDP- == InTI* Etki-Tepki Analizi
Response to Cholesky One S.D. (d.f. adjusted) Innovations +2 S.E.

Response of LNTI_POS to LNGDP_NEG

S

Not: LNGDP_NEG ve LNTI_POS sirasiyla (InGDP-) ve (InT1*)’y1 ifade etmektedir.

Sekil 2de yer alan asimetrik etki-tepki analizi sonuglar incelendiginde; negatif GDP sokundaki

bir artig turizm geliri pozitif sokunda kademeli bir azalisa neden oldugu goriilmektedir.



Sekil 3. InTT" =» [InGDP* Etki-Tepki Analizi

Response to Cholesky One 5.D. (d.f. adjusted) Innovations £ 2 S.E.

Response of LNGDP_POS to LNTI_NEG

Not: LNTI_NEG ve LNGDP_POS sirasiyla (InTT") ve (INGDP*)’y1 ifade etmektedir.

Sekil 3‘te yer alan asimetrik etki-tepki analizi sonuglarina gore, negatif turizm geliri sokundaki

bir artis GDP pozitif sokunda kademeli bir azalisa neden olmaktadir.

Sekil 4. InGDP* =+ [InTI" Etki-Tepki Analizi
Response to Cholesky One S.D. (d.f. adjusted) Innovations + 2 S.E.

Response of LNTI_MEGto LMGDP_POS

1 2 3 4 = = 7 B 9 10

Not: LNGDP_POS ve LNTI_NEG sirastyla (InGDP*) ve (InTI)’y1 ifade etmektedir.

Sekil 4‘te yer alan asimetrik etki-tepki analizi sonuglarina gore, pozitif GDP sokundaki bir artis

turizm geliri negatif sokunda kademeli bir azalisa neden olmaktadir.



4. SONUC

Turizm, diinyanin en biiyiik sanayisi olarak one ¢ikmis ve son zamanlarda ulusal ve bolgesel
ekonomiler icinde en hizli biiyiiyen sektorlerden biri haline gelmistir. Bu calismanin temel amaci,
simetrik ve asimetrik nedensellik analizi yontemleri kullanilarak Tiirkiye’nin turizm gelirleri ve
ekonomik biiylime iliskisini turizme dayali biiyiime hipotezi ¢ercevesinde incelemektir. Analiz icin

1980-2022 dénemine ait yillik GSYH ve turizm gelirleri verileri kullanilmstir.

Calismadan elde edilen ampirik bulgular degerlendirildiginde iki sonu¢ karsimiza ¢ikmaktadir.
Ik olarak, pozitif ve negatif soklarin etkilerinin homojen kabul edildigi simetrik nedensellik testi
sonuclarinda degiskenler arasinda herhangi bir nedensellik saptanmamasina ragmen, pozitif ve negatif
soklarm ayristirildig asimetrik nedensellik sonuglarinda degiskenlerin pozitif ve negatif soklar1 arasinda
istatistiksel olarak anlamli nedensellikler oldugu gozlemlenmektedir. Bu nedenle, simetrik nedensellik
testlerine kiyasla, nedenselliklerin soklarina ayristirilarak incelenmesi, olas1 sakli nedenselliklerin agiga
¢ikarilmasi agisindan 6nem tagimaktadir. ikincisi ise, asimetrik nedensellik testi bulgulari, Tiirkiye’de

turizm gelirleri ile bliyiime arasindaki geri besleme hipotezini dogrulamaktadir.

Elde edilen bulgular 1s1ginda, turizm sektdrii ile bliyliime siireci arasindaki karsilikli etkilesimin,
devlet ve 6zel sektdre onemli sorumluluklar yiikledigini belirtmek miimkiindiir. Devlet, turizme olan
talebi artirmaya yonelik etkili politikalar1 hayata gegirirken ayni zamanda turizm arzindaki genislemeyi
tesvik edecek aktif stratejiler benimsemelidir. Bu kapsamda, turizmi destekleyen politika araglarini

cesitlendirmek ve tilke tanitimina yonelik kaynaklari artirmak énem arz etmektedir.
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DOViZ KURU GECISKENLIiGiNiN UFE iLE iLiSKiSi: TURKIYE ORNEGiI!
Buse TOPALOGLU"

Fatih AYHAN™

OZET

Tiirkiye gibi gelismekte olan iilke ekonomileri igin doviz kuru kavrami olduk¢a biiyiik oneme
sahiptir. Bu iilkelerde ithalattan kaynaklanan yiiksek disa bagimlilik oranmi sebebiyle, doviz kurunda
meydana gelen dalgalanmalar ithalat araciligiyla iilkenin fiyatlarina yansimaktadir. Dolayisiyla déviz
kuru hareketleri enflasyon iizerinde onemli bir etki yaratmakta ve kur geciskenligi kavrami ortaya
ctkmaktadr. Bu ¢alismada geligsmekte olan iilkeler grubunda yer alan Tiirkiye ekonomisinde déviz kuru
dalgalanmalarinin fiyatlara olan etkisinin boyutu saptanmaya ¢alisumistir. Calismada son dénemlerde
Tiirkiye'de yasanan yiiksek enflasyon ve doviz kuru artiglart arasindaki iliskinin incelenmesi
amaclanmistir. Calisma, Tiirkiye ekonomisi icin UFE oranlarinda doviz kuru hareketlerinin sahip
oldugu payin belirlenebilmesi a¢isindan onem tasimaktadir. Tiirkiye'de doviz kuru ve enflasyon
iliskisinin incelenmesinde 2006:1-2022:12 dénem araligindaki aylik veriler kullamilmistir. Ik olarak
veriler Genigletilmig Dickey-Fuller (ADF) ve Kwiatkowski, Phillips, Schmidt ve Shin (KPSS) geleneksel
birim koék testlerine tabi tutularak degiskenlerin duragan olup olmadiklar: test edilmigtir. Daha sonra
VAR Granger Nedensellik analizleri yapilarak veriler arasindaki iligki test edilmistiv. Calismada
yontem olarak Vektor Otoregresif Regresyon Analizi kullamilmistir. Yapilan analiz sonucunda ithalat

birim deger endeksi ve sepet kurdan UFE 'ye dogru tek yonlii bir nedensellik iliskisi bulunmugstur.
Anahtar Kelimeler: Enflasyon, Kur Gegiskenligi, Doviz Kuru, Tiirkiye, Ithalat.
JEL Kodlari: A10, B22, C01, E31.
THE RELATIONSHIP OF EXCHANGE RATE PASSROOM WITH PPI: THE EXAMPLE OF
TURKEY
ABSTRACT

For developing country economies like Turkey, the concept of exchange rate is of great
importance. In these countries, due to the high degree of external dependence arising from imports,

exchange rate fluctuations are reflected in the prices of the country through imports. Therefore,
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exchange rate movements have a significant impact on inflation and the concept of exchange rate pass-
through arises. In this study, the extent of the impact of exchange rate fluctuations on prices in the
Turkish economy, which is a member of the group of developing countries, has been tried to be
determined. The aim of the study is to examine the relationship between the high inflation and exchange
rate increases experienced in Turkey in recent years. The study is important in terms of determining the
share of exchange rate movements in the PPI rates for the Turkish economy. Monthly data from the
period 2006:1-2022:12 were used in the analysis of the relationship between exchange rate and inflation
in Turkey. First, the variables were tested for stationarity by subjecting the data to traditional unit root
tests such as the Augmented Dickey-Fuller (ADF) and Kwiatkowski, Phillips, Schmidt, and Shin (KPSS).
Then, the relationship between the data was tested by performing VAR Granger Causality analyses.
Vector Autoregressive Regression Analysis was used as a method in the study. As a result of the analysis,
a unidirectional causal relationship was found from import unit value index and basket exchange rate
to PPI.

Keywords: Inflation, Exchange Rate, Pass-Through, Turkey, Imports.

JEL Codes: A10, B22, C01, E3.
1. GIRIS

Ekonomik isleyis icerisinde yer alan faktorler arasinda her zaman bir iligki bulunmaktadir.
Dolayisiyla ekonomideki faktdrlerden birinde meydana gelen bir degisim diger faktor ya da faktorler
tizerinde etkiye sebep olmaktadir. Aralarindaki iliski olduk¢a gii¢lii olan iki dnemli iktisadi unsur ise
enflasyon ve doviz kuru kavramlaridir. Déviz kuru bir iilkenin resmi para biriminin diger iilke paralar
karsisinda temsil ettigi degeri ifade etmektedir. Ozellikle ekonomisi disa agik ve gelismekte olan
tilkelerde doviz kuru, ihracat ve ithalat iizerinden iilke ekonomisini etkileyerek 6nemli bir rol
tistlenmektedir. Bu sebeple kur kavraminin 6nemi oldukga biiyiiktiir. Enflasyon ise bir iilkedeki mal ve
hizmet fiyatlar1 genel diizeyinin siirekli olarak artig gdstermesidir. Diger tiim iktisadi gostergeler gibi
enflasyon da farkli bir¢cok olgudan etkilenmektedir. Ancak enflasyonun belirleyicileri arasinda doviz

kuru ilk siralarda yer almaktadir.

Tiirkiye gibi gelismekte olan iilkelerde iiretimde kullanilan girdi ve ara mallarin biiyiik 6lgiide
ithal edilmesi, iilke ekonomisi adina bir problem niteligi tasimaktadir. S6z konusu {ilkelerin dig
ticaretinin 6nemli bir kismuni ithalatin olusturmasindan kaynakli olarak, doviz kurundaki artis ya da
azaliglar ithalat yoluyla iilke icindeki fiyatlarda belirleyici olmaktadir. Boylece doviz kurundaki
degisimlerin fiyatlara yansimasi seklinde tanimlanan kur gegiskenligi kavrami ortaya ¢ikmaktadir.
Kurda meydana gelen artis veya azalis egilimi uluslararast ticaretin isleyisinde etkili olacaktir. Kurun
yiikselmesi sonucunda ihracatci iilkenin mallari dis piyasa i¢in daha ucuz hale gelirken, kurun artmasi

ile birlikte ihracat¢ iilke mallar1 daha pahali olmaya baglayacaktir. Ayn1 zamanda ithalat¢r iilkeler i¢in
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kurun yiikselmesi bir maliyet artisi anlamina gelirken, déviz kurunun diigmesi alinan mal fiyatlarinin

ucuzlamasina yol actigindan dolayi ithalater {ilkeleri daha ¢ok ithalat yapmaya tesvik edecektir.

Gelismekte olan iilke ekonomilerinin disa bagimlilik oranlarinin yiiksek olmasindan dolay1
kurdaki artis ya da azalis egilimlerinin ithalat aracilifiyla mal ve hizmet fiyatlarina yansimasi, bu
iilkelerde kur geciskenligi kavraminin 6nemini ortaya koymaktadir. Bu noktada yalnizca ithal edilen
nihai mal ve hizmetler degil, hammadde ve ara girdi ithalati sebebiyle iiretim maliyetleri de
geciskenlikten oldukca etkilenmektedir. Tiirkiye, gelismekte olan iilkeler arasinda yer almasi ve dis
ticarette ithalat paymin yiiksek olmasi sebebiyle calismada incelenecek iilke olarak secilmistir. TUFE
ve YI-UFE gostergeleri enflasyonun Slgiilmesinde kullanilmistir. 2006 yilinda Tiirkiye nin mevcut
doviz kuru stratejisini degistirerek agik enflasyon hedeflemesine ge¢mesi ile birlikte doviz kurundaki
hareketlerin enflasyon {izerinde yarattigi etkinin ne oOlgiide degistigi incelenmistir. Dviz kuru
geciskenliginin enflasyon {izerindeki etkileri 2006:01-2022:12 dénemindeki aylik veriler yardimiyla

arastirilmigtir,

2. LITERATUR TARAMASI

Yaym Ad1 | Yl Degiskenler Veri Arahigi Model Sonug

Doviz  kurunun  uzun

.. FE KUR
Ozdamar 2017 UFE, UR, 2006:01-2015:10 | ARDL | donemde yurti¢i iiretici
SUE,M2,PET o
fiyatlarina etkisi diisliktiir.
Reel ¢ikt1, nominal doviz Fiyatlar iizerindeki doéviz
L6|gh ve 2002 kuru, toptan ) es.yz? 1994:01-2002-04 VAR kyru etkisi yaklasik olarak
Rossi fiyatlari, TL, tiiketici bir yil sonra sona
fiyatlar ermektedir.
Tiirkiye’de  dalgali  kur
KUR, IMP, ' _ rejiminin
MANU, 1995:01-2000:06 benimsenmesinden sonra,
Damar 2010 CORE VECM | . deki  déviz K
- , 2002:01-2009:12 uretimdeki1 oviz uru
TUFE etkisinin azalma egilimine

gectigi gorilmiistiir.

Ithalat fiyatlar1 ve doviz
kuru hareketlerinin,
tiketici fiyatlarina kryasla
iiretici fiyatlar1 i¢in daha

Cikt1 a¢1g1, nominal doviz
kuru (TL/USD), ithalat
Yiinciiler 2011 | fiyatlari, imalat sanayi | 1997:01-2010:09 VAR
fiyatlann  ve  tiiketici

etkili oldugu
fiyatlar " .
gozlemlenmistir.
Nominal doviz kuru,
Ergin 2015 | sanayi iiretim endeksi, | 2005:01-2014:12 VAR Tiiketici fiyatlarina doviz
tilketici fiyat endeksi ve kuru gegigkenliginin yillar

thracat  birim  deger
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endeksi, ithalat birim
deger  endeksi, disa
aciklik derecesi

bazinda giderek azaldig:
sonucuna ulagilmstir.

Granger | UFE’den TUFE’ye dogru
Oner 2018 | Déviz kuru, TUFE, UFE | 2007:01-2017:12 | eaen- | tek yonli bir nedensellik
sellik iligkisinin var oldugu tespit
Testi edilmistir.
Sepet doviz kuru
(0,5Euro  + 0,5ABD _ _ 2017 yilindan sonra fiyatlar
Kara ve 2021 dolar1), mevsimsellikten 2007:03-2016:12 VAR iizerindeki doviz kuru gegis
Sarikaya arindirilmis  ¢ekirdekB 2017:01-2021:09 etkisinin ivme kazandigi

fiyat endeksi ithalat birim
deger endeksi, ¢ikt1 agig1

gorilmiistiir.

3. VERI SETi

Bu c¢alismada 2006:01-2022:12 dénem araligindaki aylik veriler kullanilarak, Tiirkiye’de doviz
kurunda meydana gelen degisimlerin enflasyonu ne derecede etkiledigi arastirilmig, doviz kuru
enflasyon iliskisi VAR Model yéntemiyle saptanmaya ¢alisilmistir. Modelde yer alan degiskenler Ithalat
Birim Deger endeksi (ITH), Sepet Kur (SEPET), Uretici Fiyat Endeksi (UFE), Disa Agiklik Orani
((DACIK), (ITH/SUE)) olmaktadir. Modelde kullanilan seriler TCMB EVDS verilerinden alinmustir.

Seriler Serilerin Aciklamasi Kaynak
TUFE Tiiketici Fiyat Endeksi (Y1llik Yiizde Degisim) TCMB EVDS
UFE Uretici Fiyat Endeksi (Yillik Yiizde Degisim) TCMB EVDS
TCMB verilerinden
SEPET Sepet Kur (0.5dolar + 0.5euro)
hesaplanmustir.
ITH ithalat Birim Deger Endeksi TCMB EVDS
(ithalat Birim Deger Endeksi/Sanayi Uretim TCMB verilerinden
DACIK .
Endeksi) hesaplanmustir.

4. METODOLOJI

Modelde DACIK; UFE;, SEPET; ve ITH; duragan degiskenler ve £.;, £1;, £9;, E3; hata
terimleridir. Model 4 gecikmeli ve 4 degiskenlidir(n=4).

Ele alian degiskenlere ait model agagida verilmistir:

18



Model:

1. UFE; = ay; +E§J::1431£ UFEt—H‘Zf::fﬁuSEPETt—E +
=t Bui DACIKe i+ Y7o Pri ITHe i e

SEPET; = ag + Yi=; P1i SEPET;_; + Yi=3' ot UFE;_; +
Y75 Boi DACIK, i+ Y05 Boy ITH, _i£5;

DACIK; = az; + %=1 Bai DACIK,_; + ¥.7= Ba; UFE,_; +
Y=t Bai SEPET:_i+ Y=t Bai ITH_i£3¢

ITHy = ayy + Yoy Bai ITHe—; + Yi=y Pai UFEc_; +
Yiot Pai SEPET_i+ Xi=1 Pai DACIK;_i£1¢

4.1. Birim Kok Testi Sonuclar:

Tablo 1. Diizeyde Genisletilmis DF ve KPSS Duraganlik Testi Sonuclar:

Diizey Sabit
Sabit Terimli Sabit Terim&Trendli L. Sabit Terim&Trendli
Desisk Terimli
egisken

LSEPET 2.7338 (1.0000)* 0.0334 (0.9964)> 1.6522* 0.4114*

LTUFE -1.7101(0.4246) -2.4308(0.3625) 0.8440* 0.2225*

LUFE -0.9852(0.7585) -2.1010(0.5417) 0.9794* 0.2957*

LITH -2.9298(0.0437) ** | -2.9285(0.1558) 0.1551 0.1555**

LDACIK -0.8610(0.7987) -1.8126(0.6950) 1.5546* 0.2000**

Not: *, ** ve *** girasiyla, 0.01, 0.05 ve 0.10 6nem seviyelerini ifade etmektedir.

ADF birim kok ve KPSS duraganlik testi sonuglari incelendiginde bulgular birbirini destekler

nitelikte olmaktadir. ADF birim kok testinde yer alan temel hipotez ele alinan degiskenin birim koklii

LLSEPET degiskeni i¢in elde edilen ADF test istatistigi pozitif olarak hesaplanmistir. Pozitif test istatistikleri, ilgili degiskenin
bu teste gore esasen patlayan kok siireci oldugunu belirtmektedir.
2 LSEPET degiskeni igin elde edilen ADF test istatistigi pozitif olarak hesaplanmistir. Pozitif test istatistikleri, ilgili degiskenin
bu teste gore esasen patlayan kok siireci oldugunu belirtmektedir.
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oldugu yoniindedir. Test bulgular1 incelendiginde LUFE, LTUFE, LITH ve LDACIK degiskenleri i¢in
duraganlik kosulunun saglanamamasi, LSEPET degiskenine ait test istatistiklerinin ise birim kok
siirecini isaret etmesi sebebiyle ADF birim kok testi temel hipotezinin reddedilemedigi goriilmektedir.
KPSS duraganlik testindeki temel hipotez s6z konusu degiskenlerin duragan oldugu yo6niindedir. KPSS
testinden elde edilen bulgular incelendiginde, degiskenlerin diizeyde duragan olma kosulunu
saglamadig1 goriilmektedir. Calismada kullanilan degiskenler, farklar1 alinmasi yoluyla yeniden ADF

birim kok testine tabi tutulmustur.

Tablo 2. Birinci Farkta Genisletilmis Dickey-Fuller Birim K6k Testi Sonuclar:

Degisken Sabit Terimli Sabit Terim&Trendli
ASEPET -10.312(0.0000)* -10.904(0.0000)*
ATUFE -11.608(0.0000)* -11.597(0,0006)*
AUFE -10.385(0.0000)* -7.6791(0,0001)*
AACIK -4.2517(0.0007)* -4.2413(0.0047)*
AITH -4.7074(0.0001)* -4.6903(0.0010)*

Tablo 2’de serilerin birinci farklari(A) alindiktan sonra tekrar uygulanan ADF birim kok testi
sonuclar1 verilmistir. Degiskenlerin tamaminin birim koklii oldugunu iddia eden temel hipotez
reddedilmektedir. Arastirmada incelenen degiskenlerin tiimii i¢in birinci farklar1 alindiginda % 0.01

anlamlilik diizeyinde duraganlik kosulunu sagladigi goriilmektedir.

4.2 Modelin VAR Istikrar Kosullarimin Saglanmasi ve Kisa Dénem VAR Granger

Nedensellik Analizi Sonug¢lar:

VAR sisteminde duraganlifin saglanabilmesi, AR koklerinin tliimiiniin birim ¢ember
icerisinde dagilmasi sartina bagli olmaktadir. Sekil 1°’de AR koklerinin tamaminin birim ¢gember

icerisinde yer aldig1 ve VAR sistemi i¢in gerekli duraganligi sagladigi goriilmektedir.
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Sekil.1 Modele Ait Otoregresif Karakteristik Polinom

Inverse Roots of AR Characteristic Polynomial

15
1.0

0.5 . —e
0.0
0.5
-1.0

-1.5
-1.5 -1.0 -05 00 05 1.0 15

White Testi (With Cross Terms), VAR sistemindeki farkli varyanslilik problemini saptamak i¢in
kullanilmaktadir. Bu testin temel hipotezi, sistemde farkli varyans sorunu olmadigini varsaymaktadir.
Test sonuglari analiz edildiginde farkli varyans sorunu igermedigi ve temel hipotezin reddedilemedigi

Tablo 3’te verilmistir.

Tablo 3. Degisen Varyans Testi Sonuclar:

White Testi (White Cross Terms) Sonuglari

Ki-Kare Gecikme Olasilik
Uzunlugu
1554.818 1520 0.2615

VAR sisteminde otokorelasyon sorunu belirlenebilmesi i¢in kullanilan diger bir tani testi LM seri
korelasyon testi olmaktadir. Testin temel varsayimi sistemde otokorelasyon probleminin bulunmadigi
yoniindedir. Test sonucunda elde edilen istatistik degerleri Tablo 4’te verilmis; sistemde otokorelasyon

sorunu bulunmadigi ve temel hipotezin reddedilemedigi sonucuna ulasilmistir.

Tablo 4. Otokorelasyon Testi Sonuclar

Gecikme Sayis1 | LM Istatistigi Olasilik
1 14.90651 0.5315
2 27.53851 0.692
3 41.64544 0.7293
4 57.59324 0.7009
5 85.78293 0.3089

21



VAR modelinin giivenilir bir sistem oldugu, duraganlik kosulu ve tabi tutuldugu tam testleri
sonuclarinda goriilmektedir. Dolayisiyla modelin tabi tutuldugu Granger nedensellik testi sonuglari

Tablo 5’e gore yorumlanmastir.

Tablo 5. Modelin VAR Granger Nedensellik Analizi Sonuglar:

VAR Granger Nedensellik Analizi

Bagimh Degisken: UFE

Temel Hipotez: Ho* Olasihk  Temel Hipotez: Ho* Olasiik
— —

DSEPET DUFE Ho DUFE— LSEPET Ho 0.3094

Reddedilir 0.0010* Reddedilemez

DDACIK — DUFE Hy
DUFE — DDACIK Hy, Reddedilemez

Reddedilemez 0.3395 0.6924
. . .

DITH DUFE  Ho 0.0343** DUFE — DITH H, Reddedilemez

Reddedilir 0.1466

VAR Model Tam Testleri istatistik Olasihik

Serisel Korelasyon Testi / LRE

57.5932 0.7009
Ist.

Farkli Varyans Testi / Ki-kare

1554.818 0.2615
Ist.

Not: Ho dislanan degiskenin bagimli degiskenin nedeni olmadigini ifade etmektedir. *, ** ve *** sirasiyla, 0.01, 0.05
ve 0.10 6nem seviyelerini ifade etmektedir.

Modele ait VAR Granger nedensellik analizi sonuglar1 Tablo 5’te verilmistir. S6z konusu testin
temel varsayimi dislanan degiskenin, bagimli degiskenin Granger nedeni olmadigidir. Analiz
sonuglarina gore %1 anlamlilik diizeyinde sepet kurdan UFE’ye dogru, %5 anlamlilik diizeyinde ithalat

birim deger endeksinden UFE’ye dogru tek yonlii bir nedensellik iligkisinin varligi tespit edilmistir.

4.3 Modelin (UFE) Varyans Ayristirmasi ve Sonuclari

Modele konu olan degiskenlere ait varyanslardaki degisimlerin kendisinden ve diger
degiskenlerden kaynaklanan kismini1 yiizdelik oranla agiklarken varyans ayrigtirmasi analizi
kullanilmaktadir. Bu analizle degiskenin varyansimna gelen bir sokta, diger degiskenlerin pay1
Ol¢iilmektedir(Tar1, 2014: 469). Sepet kurda meydana gelen degisimlerin, degiskenlere yaptig1 katkiy
gorebilmek icin varyans ayrigtirmasi yapilmis ve Granger nedensellik bulgulart tizerinden yalnizca

ithalatin ve doviz kurunun UFE’ye katkis1 Tablo 6’da yorumlanmustir.
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Tablo 6. Modelin Varyans Ayristirmasi Sonuclar:

Dénem St. Sapma DSEPET DUFE DDACIK DITH

1 0.109454 5.847588 94.1521 0 0

2 0.114981 12.50506 87.43915 0.048224 0.007561
3 0.116225 12.88843 86.44683 0.057556 0.607186
4 0.119858 13.27831 81.5057 2.648036 2.567952
5 0.123095 13.1644 79.00763 2.535636 5.292338
6 0.124301 13.02146 77.53412 2.542428 6.901993
7 0.124931 12.92393 76.83338 2.522647 7.720039
8 0.125625 12.78436 75.98818 3.261636 7.965822
9 0.125749 12.76032 75.84068 3.32442 8.074586

10 0.125796 12.76258 75.81399 3.33252 8.090913

Modelin varyans ayristirmasi sonuglart incelendiginde ilk donem i¢in UFE’ deki degisimlerin
yaklasik %94°1 kendisinden kaynaklandig1 goriilmektedir. 10. donemde kendisinin olusturdugu kisim
%75.81°e gerilerken 7.,8.,9.e 10. donemlerde yaklasik %13’ doviz kurundan, %8’1 ise ithalat birim
deger endeksinden kaynaklanmaktadir. Ayrica higbir donemde UFE’ nin doviz kurundan kaynaklanan
pay1 yaklasik %5’ten az olmamis ve doviz kurunun UFE iizerindeki gegiskenligini de gostermektedir.

Ithalat birim deger endeksindeki DACIK’ tan kaynaklanan degisim oran1 ise yaklasik %4 olmaktadir.
4.4 Modelin Etki- Tepki Analizi Sonuclar: ve Ge¢iskenlik Katsayilari

Etki-Tepki analizleri VAR modelde yer alan veri setlerinin kendi soklari ve diger degiskenlerin
soklarma verdigi tepkileri ifade etmektedir(Tar1, 2014: 453). Bu kisimda modelin Granger nedensellik
sonuglar1 kapsaminda sepet kurda meydana gelen bir standart hatalik sok karsisinda ITH ve UFE

degiskenlerinin verdigi tepkileri gdsteren etki-tepki grafikleri verilmistir.

Grafik 2. Doviz Kuru, ithalat ve UFE Arasindaki Geciskenlige iliskin Etki- Tepki Grafikleri
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Grafik 2’de sepet kurdaki 1 standart sapmalik sok karsisinda UFE’nin tepkisinin yaklagik 6.
Doneme kadar dalgali ve pozitif bir seyirde ilerlerken 6. Donem itibariyle negatif yonde oldugu ve 10.
Donemde de etkinin séniimlendigi sonucuna ulasilmistir. Ithalat birim deger endeksinde yasanan 1
standart sapmalik sok karsisinda UFE ilk donemlerde artis yonlii tepki verirken 5. Dénem ve sonrasinda

azalmis ve 10. Donemde de etkisi soniimlenmistir.

Grafik 3. Sepet Kur ve UFE Arasindaki Geg¢iskenlik
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Grafik 3 incelendiginde Sepet kurda meydana gelen 1 standart sapmalik sok karsisinda UFE
degiskeninin 1. donemde yaklasik 0.03 birim arttig1 goriilmektedir. Sepet kurda meydana gelen sok
karsisinda UFE’nin egiliminin genel de artis yoniinde olmas1 Kara ve Sarikaya (2021) ve Ergin (2015)’in
caligmalartyla uyum gostermekte ve sonug literatiirii destekler nitelikte olmaktadir. 2. donemden sonra
6. Doneme kadar geciskenlik inisli ¢ikigh bir seyir izlemis ve azalmaya baslamig, 6. donemden 8.
doneme kadar tekrar artig gostermis ve etki 10. donemde soniimlenmistir. Grafik 4’e gore ITH’de 1
standart sapmalik sok meydana gelmesi karsisinda UFE degiskeni 1. donemden 2. doneme kadar artmig
ve etkisi 0.002 olmustur. Etki 2. dénemden 5. déoneme kadar azalma egilimi gostermis, 5. donem
sonrasinda tekrar artig siirecine girmis ve bu artis 7. doneme kadar siirmiistiir. 10. doneme gelindiginde

ise etkinin soniimlendigi goriilmektedir.
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5. SONUC

Gelismekte olan iilkeler disa bagimliliklar1 sebebiyle tiretimde kullandiklar1 ara mallar1 biiytik
Olciide ithalat yoluyla temin etmektedir. Bundan dolay: ithalat hacmi yiiksek iilkelerde doviz kuru
hareketleri olduk¢a biiyiikk 6nem tagimaktadir. Doviz kurunda meydana gelen dalgalanmalar ithalat
fiyatlarin1 etkilemekte ve ithalat kanaliyla yurtici fiyatlar {izerinde de etkili olmaktadir. Tiirkiye
ekonomisi de gelismekte olan iilkeler grubunda yer almakta olup tiretimde kullandig1 hammadde ve ara
mallar1 biiyiik Olclide ithalat yoluyla karsilamaktadir. Dolayisiyla doviz kuru volatilitesi Tiirkiye
ekonomisinde yurtici fiyatlar iizerinde etkili olmaktadir. Boylece enflasyonun temel gdstergelerinden
biri olan YI-UFE’nin belirlenmesinde 6nemli bir rol oynamaktadir. Enflasyon diger pek cok gelismekte

olan iilkeyle benzer sekilde Tiirkiye ekonomisinde de yillardir siiregelen bir problem olmaktadir.

Tiirkiye tarihinde uzunca yillar farkli politikalar benimsenerek enflasyonla miicadele edilmistir.
2006 yilindan itibaren ise agik enflasyon hedeflemesine gegilerek enflasyon kontrol altinda tutulmaya
caligilmistir. Ancak uygulanan politikalarin siirdiiriilebilirligi saglanamamis ve bazi donemlerde
gelismeler kaydedilse de genel gercevede enflasyon igin belirlenen hedeflere ulagilamamaistir. Bundan
dolay1 galismada 2006:1 ile 2022:12 donem aralig1 aylik veriler kullanilarak déviz kuru YI-UFE iliskisi
incelenmistir. Ulasilan sonuglar kapsaminda sepet kur ve ithalat birim deger endeksinden UFE’ye dogru
tek yonlii bir nedensellik iliskisinin varlig1 tespit edilmistir. Ayrica YI-UFE’deki déviz kuru etkisinin
higbir dénemde %5 ten az olmadig goriilmiistiir. Ithalat birim endeksinde meydana gelen 1 standart
sapmalik sok karsisinda UFE nin ilk 5 aya kadar artis egiliminde oldugu, 5. dénem sonrasinda azaldig
ve etkinin 10. dénemde soniimlendigi gézlemlenmistir. Sepet kurda meydana gelen 1 standart sapmalik
sok ise UFE degiskeninde ilk donem igin 0.30 birimlik artisa yol agmakta ve elde edilen sonug literatiirii
desteklemektedir. Kur geciskenliginin 2. donemden 6. doneme kadar azalma egiliminde oldugu, 6.
donem ile 8. donem araliginda seyrinin tekrar artis yoniinde oldugu ve 10. donemde soniimlendigi
sonucuna ulasilmistir. Sonuglara bakildiginda déviz kuru etkisinin 6ncelikle ithalat {izerinde sonrasinda
ise ithalat kanaliyla UFE iizerinde biiyiik bir etki yarattig1 gériilmektedir. Bundan dolayi ithalat bagimlist
iilkelerin yurtici fiyatlar1 da kurda yasanan degisimlerden oldukca etkilenmektedir. Doviz kurunda
meydana gelen artig ithal edilen mal fiyatlarin1 da artiracagindan dolay: yurti¢i fiyatlarin yiikselmesine

sebep olacaktir.

Tirkiye ekonomisinde doviz kuru ve enflasyon hedeflemeli para politikalarinin tek basina bir
¢Oziim saglamadigi literatiirde ¢cok kez tartisilmistir. Dolayisiyla kur gegiskenliginin azalmasi igin farkli
yapisal politikalar gerekmektedir. DOviz kurunun kontrolii amaciyla yapilan Merkez Bankasi
miidahaleleri enflasyon i¢in kisa vadeli bir ¢6ziim yolu olurken uzun vadede etkisini koruyamamaktadir.
Yapilan analizde enflasyonun en &nemli gostergelerinden olan YI-UFE’nin ithalat birim deger

endeksinden oldukca etkilendigi acikca goriilmektedir. Bundan dolay: iiretimde disa bagimliligin
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azaltilmasi yoniinde yapisal degisikliklerin gerekliligi ortaya konulmustur. ithalat oraninin yiiksek
olmasinda firmalarin daha kaliteli yatirim mallar1 ve ara mal kullanma istekleri, baz1 kaynaklarda yurtici
kaynaklarin yetersiz kalmasi, daha ucuz ara mal ve hammadde kullanma istegi gibi bircok faktor etkili
olmaktadir. Gerek uluslararasi ticaretin siirdiiriilebilirligi gerekse iilkelerin ithalata gerek duymadan
kullanabilecekleri mevcut kaynaklarinin smirli olmasi, ithalata olan ihtiyaci ortaya koymaktadir. Ulkede
iiretimi olmayan ya da dogal kaynak olarak bulunmayan bir takim hammadde ve ara mallarin ithalati
noktasinda bir zorunluluk durumundan bahsedilebilmektedir. Ancak ithalatin yapilan mallarin tiimii i¢in
ayni durum séz konusu olmamaktadir. Bundan dolay: ithalat oranini azaltmaya yonelik tedbirlerin
almabilmesi noktasinda 6ncelikle yapilmasi gereken, ithalat oraninda pay1 yiiksek olan sektorlerin tespit
edilmesidir. Ornegin enerji ve petrol iiriinlerine olan ithalat bagimliliginin azaltilmasi su an i¢in oldukca
zor gorlilmektedir. Ancak enerji iiretiminde alternatif yollarin aranmasi ve enerji sektoriiniin geligimi
yolunda adimlar atilmasi disa bagimlilik noktasinda fayda saglayacaktir. Diger bir Oneri ise orta-uzun
vade i¢in yeni teknolojilere duyulan ihtiyacin karsilanmasidir. Cilinkii teknolojik gelismeler ithalat
bagimliligini artirarak liretimin katma deger paymni diigiirecektir. Bu alanda yapilacak diizenlemeler

tiretim hacmini artirarak yeni yatirimlar i¢in tesvik edici olacaktir.
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ECO-FRIENDLY DESIGN IN NEW PRODUCT DEVELOPMENT: THE ROLE OF COST
PRECISION, ENVIRONMENTAL TRAINING, AND DESIGNER’S GENDER

Dyah Ekaari Sekar JATININGSIH"
Salma Luffi ZAFIRAH™

ABSTRACT

This study aims to examine the effect of cost precision, environmental training, and gender on
eco-friendly design in new product development (NPD). Since environmental issues has been the
concern for companies in industry due to increased risk concerning climate change, carbon emission,
waste and many others, environmental aspect will be crucial thing to be addressed in all the business
process. In early phase in the process, the product development stage, there is no exception as well.
Environmental friendly product has become main objective for the innovation output. Extant research
has observed some factors in the context, including the role of managerial accounting information for
facilitating management in the design process, to achieve eco-friendly and sustainable product. Cost
information has been confirmed to have influence on NPD performance. However, environmental
factors is still under-explored, hence in this study it is tested in the form of environmental training. Using
an experiment with 117 participants, a setting of new product development process is designed. Result
of the study reveals that merely cost precision and environmental training has no significant effect on
eco-friendly design. However, an interaction between each variable with designer’s gender has
significant effect. This latter result suggest that among designers, the effect of more precise cost
information and the exposure of environmental training will depend on gender characteristic. Hence
the important implication of the study on new product development team planning and performance will

be further discussed.
Keywords: Cost Precision, Environmental Training, Eco-Friendly Design, New Product Development.

JEL Codes: M10, M40, M41.

1. INTRODUCTION

The current concern in business is the environmental issue (Zulfa et al., 2015). The year 2021
marked the beginning of a new era post the COVID-19 pandemic. This year, the entire world embarked
on the recovery process after battling the pandemic. In this context, the development of environmentally

friendly products has become a major issue in the current environmental field. Therefore, academics and
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practitioners have evolved to understand and propose ways to integrate environmental sustainability into
the New Product Development (NPD) process (Brones et al., 2014; Paula Pinheiro et al., 2018).
Environmentally friendly product development, or green product development, is also considered an

urgent theme in environmental management (Dangelico, 2016; Jabbour et al., 2018).

The use of eco-friendly products has gained much support as people have become aware of
environmental damage in recent years (Wang et al., 2020; Sameer et al., 2021). Eco-friendly design
aims to create products and services that have a positive impact on the environment while ensuring the
satisfaction of end customers is met or even enhanced (Khannan et al., 2021). Boiral's research (2002)
shows that companies or organizations can gain deeper insights into mastering new practices through
greening processes. The effects of environmentally friendly product development can expand a

company's projects in designing new products (Ambec and Lanoie 2008).

With environmental sustainability, everyone is striving to reduce such damage, one way being
the development of new products leading to eco-friendly design. This is supported by Ewe and Tjiptono's
research (2023), which found that there is a difference in the attitudes of consumers when provided with
eco-friendly and non-eco-friendly products. Consumers with a high level of environmental awareness
are more willing to spend more on products with eco-friendly designs than those with low awareness. It
is evident that many consumers currently pay more attention to the environmental impact of products,
leading them to choose products that implement Eco-Design. It is important to remember that when
companies innovate, they need to understand customer values comprehensively, as well as needs and

preferences (Gamble, McAdam, and Brennan, 2019).

In the current business era full of competition, organizations need to manage costs effectively in
the development of new products to survive in global competition. The development of new products is
crucial for the sustainability of an organization (Barone and Jewell, 2013). Therefore, innovation is
necessary for any company to compete in the global and international markets. In new product

development, innovation is risky as it can lead to product failure (Aboulnasr et al., 2008).

Research by Dahan and Hauser (2012) states that companies that can survive in the long run are
those that can manage, innovate, and modify their products. Companies can innovate externally by
developing products focusing on customer needs and internally by developing products at an economical
or low cost (Kavadias and Ulrich, 2020). To achieve success in innovating new products, efforts need
to be focused on customer interests and needs, team characteristics, and systematic approaches (Mursid,
Suliyanto, and Rahab, 2019).

As for decision-making in the new product development process, Booker, Drake, and Heitger
(2007) state that there are two types of cost information that can be provided to users: specific cost

information and relative cost information. Specific cost information compared to relative cost
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information can help designers focus on gradually innovating products rather than making drastic
changes in an effort to reduce costs. Additionally, Booker, Drake, and Heitger's research (2007) results
show that cost information can be detrimental by solely focusing the designer's attention on cost
considerations and not looking at other goals, such as product features and alignment with customer

needs.

Cost information systems also play a crucial role in any organization in the decision-making
process because management is responsible for controlling operations, processes, and overall
management activities, not just at the final stage, such as control over production, quality, and inventory
(Lepadatu, 2011). Citrin, Lee, and McCullough (2007) show that an organization can succeed by
focusing on using cost information that helps in the innovation of new products. This contingency

approach can help reduce or increase the use of cost information.

Other research conducted by Nurjanah and Jatiningsih (2023) found an influence between the
type of cost information on product costs in new product development. Specific cost information has a
low average value, indicating the highest performance because it has low costs for developing new
products.

Apart from cost information, it can be predicted that environmental training will influence eco-
friendly design in new product development. Environmental training can help generate new skills for
new product designers with the goal of understanding environmental data more deeply as a basis for
analyzing potential eco-friendly issues (Gomez-Conde, Lunkes, and Rosa, 2019). Environmental
training is a crucial function of human resource management (HRM) aimed at increasing employee
awareness of environmental influences, educating core environmental skills, and enhancing

"ecoliteracy" and environmental expertise within the organization (Renwick et al., 2015).

Environmental training has not been tested in the development of new products with eco-friendly
design, and previous research by Gomez-Conde, Lunkes, and Rosa (2019) only outlines the main
impacts of environmental training by producing new skills from new product designers in understanding

environmental data to address environmental issues.

Researchers have long been involved in the development of environmental training programs and
their environmental impacts (Jabbour, 2013; Teixeira et al., 2016; Yong et al., 2019). For example,
Pinzone et al. (2019) state that environmental training programs are essential to drive environmentally
friendly behavior in the workplace. Environmental training for employees is rooted in the philosophy of
environmental sustainability aimed at developing the abilities, motivation, commitment, and
involvement of employees towards the environmental goals of the company (O’Donohue & Torugsa,

2015). Therefore, environmental training influences the green behavior of employees both within and
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outside their job roles (Dumont et al., 2017), which is necessary to help companies improve their

environmental performance and competitive advantage.

Innovation and productivity play a key role in achieving competitive advantage for companies
and driving the economic growth of a country. The diversity in the human resource structure of a
company is considered one of the sources of innovation and productivity. There is a concept that
diversity is explored from various perspectives—not only related to knowledge and skills acquired
through education and career but also involving several demographic characteristics such as citizenship,
age, and gender, which can be related to innovative behavior and outcomes achieved by the company
(Laursen et al., 2005; Ostergaard et al., 2011).

High gender diversity in the workplace will enhance individuals' perception of their participation
in their job tasks. This factor is considered important in the development of company performance,
especially in the context of innovation and productivity (Capozza & Divella, 2019). In other words,
gender diversity can create a supportive atmosphere that ultimately increases individual engagement.
Research conducted by Link & Strong (2016) suggests that companies owned by women tend to have

lower levels of innovation and performance compared to those owned by men.

This study aims to provide a comprehensive understanding of how cost precision, environmental
training, and gender influence eco-friendly design in the new product development process.
Additionally, this research explores the role of gender in influencing the relationship between cost
precision, environmental training, and eco-friendly design. The ultimate goal is to determine the
appropriate cost precision that should be provided in the eco-friendly design process of new product

development for planning and the performance of the new product development team.

2. LITERATURE REVIEW

2.1. The Influence of Cost Precision and Eco-Friendly Design in New Product Development

Originating from the new products emerging from the new product development process, each
product has its own performance or quality. In this context, eco-friendly design becomes crucial as
companies aim to survive in sustainable business competition, where everyone is increasingly concerned
about environmental issues (Dangelico, 2016). According to the contingency theory presented by Otley
(1980), all structures, all systems are not influenced by a single aspect alone; they must be adapted to
specific conditions, such as eco-friendly design in new product development, where several aspects will

come into play.

One influencing aspect is cost accuracy, connecting eco-friendly design in new product
development with cost information. According to Lepadatu (2011), cost information is necessary for

companies to make informed decisions in the development of new eco-friendly products and maintain
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cost efficiency. Low production costs can help keep product prices competitive. Fiedler's contingency
theory (1967) emphasizes that one function of cost information is as a tool to assess effectiveness and

efficiency in new product development.

Rahatulain et al. (2021) state that decision-making is a significant factor in the new product
development process. Additionally, research by Booker, Drake, and Heitger (2007) reveals that
providing designers with specific cost information can enhance cost-efficient design focus compared to
providing relative cost information. However, focusing solely on cost considerations without
considering product features can be a drawback that fails to meet customer needs. The research by
Nurjanah and Jatiningsih (2023) shows a significant influence of cost information types on product costs
in new product development, with specific cost information having a low average value, indicating good

performance due to lower costs in new product development.

In conclusion, using more specific information in the new product development process leads to

better performance, and the hypothesis is proposed as follows:

H1: Cost accuracy influences eco-friendly design in new product development.

2.2. Environmental Training and Eco-Friendly Design in New Product Development

In the realm of sustainability, environmental training is considered an organizational step
involving structured opportunities and knowledge to provide designers with the necessary
environmental knowledge, practices, and attitudes (Jabbour et al., 2010; Jabbour & Renwick, 2020).
Environmental training contributes to the sustainable development of the company (Jabbour, 2013),
creating safer working conditions for employees and reducing production costs, ultimately enhancing
the environmental performance of the company (Daily et al., 2012). In other words, by improving the
environmental understanding and skills of employees, the company can achieve sustainable
development goals through reduced workplace accident risks, cost-efficient production, and overall

environmental performance improvement.

If designers do not undergo environmental training, they may struggle to understand the data or
information they receive. Pérez et al. (2007) state that management accounting and control systems can
be affected if the company does not pay adequate attention to environmental training. Fiedler's
contingency theory (1967) can provide useful insights into the context of environmental training for
eco-friendly design in new product development. This theory emphasizes that training effectiveness
depends heavily on specific factors, such as market competition. Therefore, in implementing
environmental training, organizations need to contribute to the development of more sustainable new

products.
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Designers with enhanced environmental training tend to have better abilities and understanding
in managing environmental data. This can help the company monitor and coordinate efforts towards
specific goals, such as developing new products with an environmentally friendly approach (de Harlez
and Malaguefio, 2016). Research by Gomez-Conde, Lunkes, and Rosa (2019) suggests that
environmental innovation practices enhance operational performance when managers in companies that
have implemented environmental training use diagnostic management control systems. In conclusion,
environmental training can help designers produce eco-friendly designs in new product development,

and the hypothesis is proposed as follows:
H2: Environmental training influences eco-friendly design in new product development.

2.3. The Influence of Designer's Gender on Eco-Friendly Design in New Product

Development

The decision-making process is an individual step that can shape one's life direction. When
making decisions, individuals evaluate the pros and cons of various options, including the costs and
benefits associated with each option (Bechara, 2005). In decision-making research (Byrne & Worthy,
2016), differences between men and women are observed: generally, women tend to engage in integrated
information processing, utilizing all available information in an environment, even if the information
could lead to less favorable decisions. On the contrary, men tend to engage in selective information
processing, using specific information that supports their decisions (Byrne & Worthy, 2016).

Research conducted by Link & Strong (2016) indicates that companies owned by women tend to
have lower levels of innovation and performance than those owned by men. Studies (Harris & Jenkins,
2006; Palvia et al., 2014) explore that women tend to be less confident than men due to facing gender
imbalances and work-life balance issues. Therefore, men are more likely to take significant risks to
achieve their goals, while women are more likely to consider the risks of such decisions, affecting their
decision-making. These differences can be seen in risk-taking decisions, where men make riskier
decisions than women according to the Domain-Specific Risk-Taking scale (Lozano et al., 2017) and
implicit measures like the Cambridge Gambling Task (Deakin et al., 2004). Thus, the hypothesis is

proposed as follows:

H3: Designer's gender influences eco-friendly design in new product development.

3. DATASET

The subject or participant in this study is students serving as substitutes for new product
development designers. These students are from the Faculty of Economics and Business at

Muhammadiyah University of Yogyakarta, who have completed courses in management accounting and
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cost accounting. Students who have completed both courses are considered to have an understanding of

the types of cost information and strategies that will serve as research instruments.

The study involves 117 students from the Faculty of Economics and Business as participants.
There are 36 male students and 81 female students. Referring to some criticisms regarding students as
substitutes, the appropriateness and suitability of this choice must be carefully considered (Ashton &
Kramer, 1980). The decision to involve students as research participants is because, as surrogate
professional designers in the real development of new products, their tasks should align with the level
of understanding of these students (Elliot et al., 2007).

Data collection in this study involves simulating new product development by creating a
dollhouse in an experimental instrument for a case. The case instrument used by the researcher is from
a previous study by Nurjanah & Jatiningsih (2023). Participants will be given questions and case
instruments that will serve as resources for this experimental research. Each participant will be assigned

to an experimental condition randomly.

The dependent variable in this study is eco-friendly design. Eco-friendly design in new product
development is observed from the cost of product development. The cost of the product is determined
by the design choices made by designers. Thus, the product cost is measured as the sum of the costs of
individual design choices.

In the experimental research, treatments will be administered. The treatment given is its
independent variable. The treatment level given for cost accuracy involves manipulating cost
information using two types: specific cost information and relative cost information. In the specific type,
designers are given cost comparison options with specific amounts, for example, option one costs IDR
1,750,000, option two costs IDR 980,000, and option three costs IDR 800,000. In the relative type,
designers are only given cost comparisons, for example, the purple block is more expensive than the

navy blue block, without specific nominal values (Booker, Drake, and Heitger, 2007).

The treatment given for environmental training involves two conditions: one person receives
environmental training, and the other does not. The environmental training treatment involving
environmental management training for employees, including product designers. This includes
information about the environmental impact and knowledge of alternative raw materials to replace

plastic in products.

The dependent variable, eco-friendly design, is measured because after being given treatment in
the experimental task, participants will actually design a product. The result of this design can be
measured for eco-friendly design, aiming to assess whether the design is environmentally friendly. This

can be measured by calculating the intensity of its plastic content (plastic content intensity per block
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multiplied by the number of blocks). If one design has the lowest plastic component, then that product

is more eco-friendly.

According to Bechara (2005), the decision-making process is an individual step that can shape
one's life direction. Research by Ben-David et al. (2007) indicates that a manager's ability to evaluate
and manage risks has a broad impact on the decision-making process in a company. Therefore, a

manager's ability to face risks can influence various aspects of decision-making at the corporate level.
4. METHODOLOGY

Experimental Design

The experimental method is considered the only effective research method in testing cause-and-
effect hypotheses or ensuring good internal validity (Hardani, 2020: 344). The experimental design in
this research utilizes a 2 x 2 between-subject factorial design. A factorial design takes into account the
possibility of a moderator variable that influences the treatment (independent variable) on the outcome
(the dependent variable).

Tabel 3.1 Experimental Matrix 2 x 2 Between Subject

Designer’s Gender

Female Male
Spesifik Cell1 Cell 3
Cost Precision
Relatif Cell 2 Cell 4

Based on the above experimental matrix, participants will receive four different treatments as

follows:
Cell 1: Female participants given specific cost accuracy.
Cell 2: Female participants given relative cost accuracy.
Cell 3: Male participants given specific cost accuracy.

Cell 4: Male participants given relative cost accuracy.
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Table 3.2 Experimental Matrix 2 x 2 Between Subject

Designer’s Gender
Female Male
Environmental Presence Cell 1 Cell 3
Training Absence Cell 2 Cell 2

Based on the above experimental matrix, participants will receive four different treatments as

follows:
Cell 1: Female participants who receive environmental training.
Cell 2: Female participants who do not receive environmental training.
Cell 3: Male participants who receive environmental training.

Cell 4: Male participants who do not receive environmental training.

Experimental Task

Participants will be divided into two groups: male and female participants who receive or do not
receive environmental training. They will also receive information about relative and specific costs.

Manipulation

Manipulation in this study involves simulating the development of a new product in the research
instrument. Participants need to understand the types of information used in developing new products
by answering given questions. A manipulation check is performed by giving participants five questions

about the research to test their understanding of the applied manipulation.
Experimental Procedure

Several tasks and procedures are implemented in the experiment, including:

® Researchers prepare worksheets and a set of toy blocks of various colors randomly
placed on each table, ensuring variation between worksheets so that participants receive different

instructions.

® Each worksheet contains specifications of the product to be designed by participants,

providing clear guidance on the expected characteristics or features of the product to be created.

® Participants enter the research room and are free to choose a seat. This is done to create

a comfortable atmosphere and provide flexibility for participants.
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® As an initial step, participants are asked to fill in demographic data such as name and
gender. Afterward, participants will execute the experiment according to the instructions provided
by the researcher, using the prepared worksheets and toy blocks.

Hypothesis Test

Statistical descriptive analysis is conducted to explain the collected data, including mean values

and standard deviations.
Table 3.Descriptive Statistics

Dependent Variable: Eco-Friendly Design

Cost Precision Gender Mean | Std. Deviation N
Relative Female 4,4722 1.42400 36
Male 49474 1.22355 19
Total 4.6364 1.36577 55
Specific Female 4.8913 1.23339 46
Male 4.3125 1.25000 16
Total 47419 1.25366 62
Total Female 47073 1.32858 82
Male 4,6571 1.25892 35
Total 4,6923 1.30292 117
Source: Output of SPSS
Table 3.4 Descriptive Statistics
Dependent Variable: Eco-Friendly Design
Gender Environmental practices Mean | Std. Deviation N
Female Absence 44872 1.07292 39
Presence 4,9070 1.50893 43
Total 4.7073 1.32858 82
Male Absence 49444 1.16175 18
Presence 4,3529 1.32009 17
Total 4,6571 1.25892 35
Total Absence 46316 1.11213 57
Presence 4.7500 1.46860 60
Total 4.6923 1.30292 117

Source: Output of SPSS
Above is the descriptive statistics for variables tested in the hypothesis. To observe the mean of
eco-friendly product design, standard deviation, and the number of participants in each experimental
group, the experimental results data are presented in the Tables. The distribution of participants in each

experimental group ranges from 16 to 82 participants.
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ANOVA Test

Hypothesis testing was performed using univariate analysis of variance (ANOVA) with a

significance level of 5%. Table 4.3

Table 3.5 ANOVA Result
Tests of Between-Subjects Effects
Dependent Variable: Eco-Friendly Design
Source Typg 11 Sum of df Mean Square F Sig.
quares
Corrected Model 7.1092 3 2.370 1.411 243
Intercept 2106.493 1 2106.493 1254.039 |.000
Cost Precision .283 1 .283 .168 .682
Gender .065 1 .065 .039 .844
Cost Precision * Gender | 6.747 1 6.747 4.016 .047
Error 189.814 113 1.680
Total 2773.000 117
Corrected Total 196.923 116
a. R Squared = .036 (Adjusted R Squared =.011)
Table 3.6 ANOVA Result
Tests of Between-Subjects Effects
Dependent Variable: EcoFriendly Design
Source Typglll Sum of df Mean Square F Sig.
quares
Corrected Model 6.725? 3 2.242 1.332 .268
Intercept 2139.775 1 2139.775 1271.276 |.000
Environmental Practices |.181 1 181 107 744
Gender .057 1 .057 034 .854
Environmental Practices
* Gender 6.264 1 6.264 3.721 .056
Error 190.198 113 1.683
Total 2773.000 117
Corrected Total 196.923 116

a. R Squared = .034 (Adjusted R Squared = .009)

Analysis of Variance (ANOVA) result revealed in table 3.5 and table 3.6 above indicates that
there are significant interaction effect between cost information and gender, and between environmental

practices and gender, on eco-friendly product des