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Research Article

Strategic Miscalculations: Putin’s War in Ukraine and Its Global Repercussions
Yasar Onay?

Abstract

Introduction: The war in Ukraine, initiated by Russian President Vladimir Putin in February
2022, is one of the most consequential geopolitical crises of the 21st century. Initially conceived
as a swift military operation to overthrow the Ukrainian government and reestablish Russian
influence, the conflict instead turned into a prolonged and devastating war. Putin's numerous
strategic miscalculations — from underestimating Ukraine's military capabilities to misjudging
Western unity and the impact of economic sanctions — have led to significant economic,
military, and political consequences for Russia. This paper explores these strategic failures in
depth, examining the role of Ukrainian resistance, the global response, and the long-term
implications for Russia's internal and external standing.

Method: In this study, a descriptive analysis was used as a method. In the descriptive analysis,
literature reviews were analyzed by comparing them.

Results or Findings: Ukraine’s resistance and the unity of the West to overestimating Russia’s
ability to withstand economic sanctions, these errors have left Russia facing an uncertain future.
The prolonged nature of the conflict, combined with the growing risk of domestic instability
and the limitations of international alliances, has severely weakened Russia’s regional and
global position.

Discussion or Conclusion: As the war drags on, the consequences of these miscalculations
will continue to shape Russia’s fate for years to come.

Keywords: Putin, Ukraine war, Russian military, economic sanctions, NATO, strategic
miscalculations

JEL Codes: P10, P20, Z18
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Stratejik Yanhs Hesaplamalar: Putin'in Ukrayna Savasi ve Kiiresel Yansimalar
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Giris: Subat 2022'de Rusya Devlet Baskan1 Vladimir Putin tarafindan baslatilan Ukrayna'daki
savag, 21. ylizyilin en 6nemli jeopolitik krizlerinden biridir. Baslangigta Ukrayna hiikiimetini
devirmek ve Rus niifuzunu yeniden tesis etmek i¢in hizli bir askeri operasyon olarak tasarlanan
catigsma, bunun yerine uzun siireli ve yikici bir savasa doniistii. Putin'in Ukrayna'nin askeri
yeteneklerini kiicimsemekten Bati'nin birligini ve ekonomik yaptirimlarin etkisini yanlis
degerlendirmeye kadar ¢ok sayida stratejik yanlis hesaplamasi, Rusya i¢in 6nemli ekonomik,
askeri ve politik sonuglara yol acgti. Bu makale, s6z konusu stratejik basarisizliklari

derinlemesine ele alarak, Ukrayna direnisinin roliinii, kiiresel tepkiyi ve Rusya'nin i¢ ve dis
konumu iizerindeki uzun vadeli etkilerini incelemektedir.

Yontem: Bu ¢alismada yontem olarak betimsel bir inceleme yapilmistir. Betimsel incelemede
literatiir taramalar1 karsilastirilarak analiz edilmistir.

Sonu¢lar ya da Bulgular: Ukraynanin direnisini ve Bati'min birligini kii¢limsemekten,
Rusya'nin ekonomik yaptirimlara dayanma yetenegini abartmaya kadar, yapilan hatalar
Rusya'y1 belirsiz bir gelecekle karsi karsiya birakti. Catismanin uzun siiren dogasi, artan i¢
istikrarsizlik riski ve uluslararasi ittifaklarin sinirlamalariyla birlesince, Rusya'nin bolgesel ve
kiiresel konumunu ciddi sekilde zayiflatt.

Tartisma ya da Yapilan Cikarimlar: Savas uzadikc¢a, yanlis hesaplamalarin sonuglari
ontimiizdeki yillarda Rusya'nin kaderini sekillendirmeye devam edecek.
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Introduction

When Russian President Vladimir Putin launched a large-scale military operation in
Ukraine in February 2022, the Kremlin anticipated a swift victory. The invasion, which Putin
framed as a "special military operation,” was designed to rapidly overthrow Ukraine's
government, reinstall a pro-Russian leadership in Kyiv, and further consolidate Russia's sphere
of influence in its near abroad. However, the conflict did not proceed as expected. Instead of a
swift victory, Russia has found itself mired in a protracted war, facing stiff Ukrainian resistance,
unprecedented Western sanctions, and a military campaign plagued by logistical and strategic
failures (Blinken, 2023). However, the reality that unfolded was drastically different. What was
intended to be a brief campaign has dragged into a prolonged war, exposing the limits of
Russia's military power and inflicting significant damage on its economy and international
standing. Several critical miscalculations have emerged as defining features of this conflict,
revealing Putin's failure to fully grasp the complexities of Ukraine’s military preparedness,
national identity, the unity of the West, the impact of economic sanctions, and the risks of a
long-term conflict. These oversights have left Russia facing an uncertain future both regionally
and globally.

Putin's invasion has triggered thus one of the largest geopolitical crises in recent history,
with far-reaching consequences not only for Ukraine and Russia but also for the global order.
This paper aims to dissect the strategic miscalculations behind the invasion and analyze the
resulting fallout. From underestimating Ukraine's military capabilities and national resolve to
overestimating Russia's economic resilience in the face of sanctions, Putin’s decisions have left
Russia facing significant challenges on both the domestic and international fronts.

Putin’s Strategic Miscalculations
Underestimating Ukraine’s Military Preparedness and National Unity

One of the most glaring miscalculations in Putin’s strategy was his underestimation of
the strength and resilience of Ukraine’s military and civilian population. The Kremlin had
assumed that Ukraine, destabilized by years of internal political struggles and military
limitations following the 2014 annexation of Crimea and the ongoing conflict in Donbas, would
crumble quickly in the face of Russian aggression. Indeed, Russia’s relatively swift success in
backing separatists in Donbas likely contributed to this belief, as did Ukraine’s historical
dependence on foreign support. However, the situation in 2022 was dramatically different.
Following Russia's annexation of Crimea in 2014 and its support for separatists in the Donbas
region, Ukraine embarked on a comprehensive overhaul of its military. With substantial
assistance from NATO and Western allies, Ukraine restructured its armed forces, modernized
its equipment, and adopted new tactics to better defend against potential Russian aggression
(Bryan Frederick, Mark Cozad, Alexandra Stark, 2023). By 2022, Ukraine’s military was not
the disorganized force Russia had anticipated but rather a well-trained, well-equipped force
capable of mounting a strong defense.

The training and equipment provided by NATO, including advanced weapons systems
such as anti-tank missiles, drones, and air defense systems, greatly enhanced Ukraine’s
defensive capabilities. The Ukrainian military's use of modern anti-tank weapons, like the
Javelin and NLAW systems provided by the United States and the United Kingdom, as well as
drones like the Turkish-made Bayraktar TB2, played a pivotal role in stalling Russian advances,
particularly around Kyiv. Furthermore, Ukraine employed decentralized command structures,
allowing local commanders to respond more flexibly to the changing dynamics on the
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battlefield. These tactics, combined with Ukraine’s effective use of social media and
information warfare to counter Russian propaganda, showcased a highly adaptive and resilient
military force (TC Helmus 2024).

This modernization was one of the key factors that allowed Ukraine to halt the Russian
advance in the early stages of the war, inflicting heavy losses on Russian forces that had
expected little resistance.

Beyond military preparedness, the invasion served to galvanize Ukrainian national
identity in ways that Putin had not anticipated. Ukraine's strong sense of national identity is
rooted in its complex history of struggling for independence, particularly against Russian and
Soviet dominance. The memory of the Holodomor, a man-made famine in Soviet Ukraine in
the 1930s, left deep scars on the national psyche and fueled a collective determination to resist
any form of foreign domination. The 2014 Euromaidan protests, which resulted in the ousting
of pro-Russian President Viktor Yanukovych, further cemented Ukraine’s shift toward
European integration and independence from Russian influence. By framing Ukraine as an
artificial state and part of Russia’s historical territory, Putin failed to grasp the depth of
Ukraine’s national consciousness, which was, in fact, strengthened by the very threat of Russian
invasion.

Far from being fractured along regional and linguistic lines, Ukraine unified in response
to the existential threat posed by the invasion. Even in regions with significant Russian-
speaking populations, such as Kharkiv and Odesa, there was widespread resistance to Russian
forces. The perception that Ukraine’s sovereignty and very existence as an independent state
were at stake mobilized not only the military but also the civilian population. Volunteers
flocked to join territorial defense units, while civilians in major cities such as Kyiv, Kharkiv,
and Lviv transformed their neighborhoods into makeshift fortresses. Even the culturally diverse
capital, Kyiv, stood firm against the Russian assault, bolstered by the leadership of President
Volodymyr Zelenskyy. (Mankoff, 2022).

Overlooking the Strength of Civil Society

In addition to its military defense, Ukraine's civil society played an indispensable role
in resisting the Russian invasion. Civilians across the country mobilized to support the war
effort, transforming their communities into centers of resistance. Volunteers joined local
defense units, civilians organized supply chains to deliver food, medical supplies, and
ammunition to the front lines, and the population at large participated in intelligence gathering,
reporting Russian troop movements through encrypted messaging services (Kepe&Demus,
2022). This level of civilian engagement was entirely unexpected by the Kremlin, which failed
to anticipate the depth of Ukraine's societal mobilization.

Furthermore, Ukraine’s media and communication strategies were critical in countering
Russian disinformation and galvanizing international support. The Ukrainian government and
civil society leveraged social media platforms to document Russian war crimes and highlight
the resilience of the Ukrainian people. This digital battleground proved vital in securing
Western aid and solidarity, as images of civilian suffering in cities like Mariupol and Bucha
stirred international outrage (Kepe & Demus, 2022).

JATSS Volume 6 Issue 4 267



Misreading Western Unity and the Power of Economic Sanctions

Putin’s invasion was also based on the faulty assumption that the West, particularly
Europe, would be too divided to respond effectively. This miscalculation stemmed largely from
Russia's belief that its significant economic ties with Europe, especially in the energy sector,
would create divisions within the European Union, preventing a cohesive response. Russia had
long been Europe’s largest supplier of natural gas, and countries like Germany were particularly
reliant on Russian energy imports, importing nearly 40% of their natural gas from Russia prior
to the war (Gross & Stent, 2024).

However, the invasion triggered an unprecedented level of unity among Western
nations. The European Union, often criticized for its bureaucratic inefficiency and internal
divisions, moved quickly to impose severe economic sanctions on Russia. These sanctions
targeted key sectors of the Russian economy, including energy, finance, and technology, and
were designed to cripple Russia’s ability to fund its war effort. Major Russian banks were cut
off from the SWIFT international payments system, and Western sanctions were far more
comprehensive than Putin anticipated. Key Russian financial institutions were disconnected
from the global financial system, and assets belonging to Russian elites were frozen, cutting
them off from their wealth stored abroad (Karl- Habtom, 2023). The ruble quickly devalued,
and Russia's central bank was forced to implement emergency measures to prevent a total
economic collapse. Perhaps the most significant blow to the Russian economy came in the form
of energy sanctions. Although Europe initially hesitated to cut off Russian energy imports due
to its heavy reliance on Russian gas, the war accelerated Europe’s transition toward alternative
energy sources and hastened efforts to reduce energy dependence on Russia.

Germany, historically cautious in terms of military involvement and its reliance on
Russian gas, underwent a significant policy shift. Chancellor Olaf Scholz announced a
landmark increase in Germany's defense budget and committed to supporting Ukraine with
military aid. This marked a dramatic departure from Germany's post-World War 11 reluctance
to engage in military affairs and illustrated the broader shift in European politics in response to
Russian aggression (Baun & Marek, 2022). Moreover, NATO significantly strengthened its
eastern flank, deploying additional troops and military resources to member states like Poland
and the Baltic nations that were particularly concerned about the possibility of Russian
expansionism.

NATO, which Putin had long viewed as a strategic threat, also responded decisively.
The alliance bolstered its military presence in Eastern Europe, providing reassurance to member
states like Poland and the Baltic nations, which were particularly concerned about Russian
expansionism. Furthermore, the invasion prompted traditionally neutral countries, such as
Finland and Sweden, to apply for NATO membership, further expanding the alliance’s reach
and complicating Russia’s security calculus.

The role of the United States was pivotal in galvanizing this Western unity. The Biden
administration played a key role in coordinating sanctions and rallying NATO allies to provide
critical military support to Ukraine. The U.S. also provided advanced weaponry and
intelligence, significantly boosting Ukraine’s ability to defend itself against Russian forces.
Putin’s misjudgment of the West’s willingness to act in unison proved to be a major strategic
error, as the sanctions and military support not only hindered Russia’s war effort but also
isolated the country on the global stage.
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The Long-Term Economic Impact of Sanctions on Russia
Russia’s Economic Resilience and Challenges

While the immediate economic impact of sanctions on Russia was severe, with the ruble
plummeting and inflation soaring, the Kremlin sought to stabilize the economy through a
combination of currency controls, increased state intervention, and the pivot of trade relations
toward non-Western countries like China and India. Russia’s vast reserves of natural resources,
particularly oil and gas, provided some buffer against the worst economic consequences in the
short term. Moscow also turned to domestic production to replace Western imports, promoting
the concept of self-reliance or "import substitution™ in key industries ( Prokopenko 2024).

However, these measures have only been partially successful. Russia's attempts to
replace Western imports, particularly in high-tech sectors such as semiconductors and
telecommunications, have faced significant challenges. The impact of these sanctions was felt
across the Russian economy. Western firms rapidly withdrew from the Russian market, leaving
significant gaps in supply chains, particularly in industries reliant on imported technology and
machinery. Sanctions on critical technologies, such as semiconductors and aerospace
components, crippled Russia’s ability to maintain and modernize key sectors, including defense
and telecommunications. Sanctions targeting advanced technologies crippled Russia’s ability
to maintain and modernize its industries, particularly in defense and aerospace. Additionally,
the withdrawal of Western companies from Russia left critical gaps in supply chains, further
hampering Russia’s economic recovery. The long-term consequences of these sanctions will
likely be felt for years, if not decades, as the loss of foreign investment and access to global
markets limits Russia’s economic growth prospects (Prokopenko, 2024).

The energy sector, traditionally Russia’s most significant economic asset, also faced
substantial disruptions. Before the invasion, Europe was Russia's largest market for oil and
natural gas exports, providing a substantial portion of the country’s revenue. However, as the
European Union implemented a phased embargo on Russian oil and reduced its dependence on
Russian gas, Russia was forced to seek alternative markets in Asia. Although China and India
increased their purchases of Russian energy products, they did so at heavily discounted prices,
significantly reducing the profitability of these exports for Moscow ( Milov 2024).

The Domestic Consequences of Economic Decline

The impact of these economic challenges has been felt across Russian society. Rising
inflation, unemployment, and the declining availability of essential goods have eroded public
confidence in the government’s ability to manage the crisis. While the Kremlin has sought to
control public discontent through state propaganda and the suppression of dissent, the
worsening economic situation has made it increasingly difficult for Putin to maintain popular
support for the war.

The domestic political environment in Russia has become more volatile as the war has
dragged on. While public protests have been limited due to the repressive actions of the state,
dissatisfaction with the war is growing, particularly among younger Russians who are less
influenced by state-controlled media and more connected to global information networks
(Volkov & Kolesnikov, 2023). Additionally, the use of conscription to bolster Russian forces
has sparked anger among families, especially as reports of high casualties continue to emerge.
As the war continues, the likelihood of further domestic unrest and challenges to Putin’s
leadership may increase.
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The Reality of a Prolonged War
Russian Military Failures and the Costs of a Long Conflict

Another major miscalculation in Putin’s invasion strategy was the expectation of a quick
and decisive victory. The Kremlin likely believed that Ukrainian forces would collapse under
the weight of Russia’s military superiority, leading to the rapid capture of key cities like Kyiv.
However, the war quickly turned into a protracted conflict, exposing the weaknesses in Russia’s
military infrastructure and its inability to sustain a long-term war effort. (The Economist,2022)

Logistical issues plagued the Russian military from the outset, with reports of fuel
shortages, supply chain disruptions, and poorly equipped troops. These problems were
compounded by low morale among Russian soldiers, many of whom were conscripts with
limited training and unclear objectives. High casualty rates further hindered Russia’s ability to
maintain momentum on the battlefield, and as the war continued, it became increasingly clear
that Russia’s military was not prepared for a prolonged conflict (The Economist, 2022).

The financial burden of sustaining military operations, combined with the costs of
economic sanctions, has placed immense pressure on the Russian economy. The longer the war
drags on, the more difficult it becomes for the Kremlin to justify the ongoing costs, both in
terms of human lives and financial resources. Moreover, the war has exposed the limitations of
Russia’s military-industrial complex, which has struggled to replace equipment lost on the
battlefield due to the impact of sanctions on key components and technologies.

In addition to underestimating Ukraine’s resistance and the West’s response, Putin also
failed to anticipate the realities of a prolonged conflict. The Kremlin had likely expected a quick
and decisive military victory, similar to the annexation of Crimea in 2014, with Ukrainian forces
collapsing in the face of Russian military superiority. However, the war quickly evolved into a
protracted struggle, placing enormous strain on Russia’s military and economic resources.

Ukraine’s military, bolstered by continuous Western military aid, managed to halt
Russian advances in several key areas. The initial attempt to capture Kyiv, for example, was
thwarted by Ukraine’s effective use of anti-tank missiles and other advanced weaponry. Russian
forces, unprepared for such a high level of resistance, encountered significant logistical
challenges, including shortages of fuel, supplies, and equipment. Additionally, reports of low
morale among Russian troops, combined with high casualty rates, further hindered Moscow’s
ability to achieve its objectives.

As the conflict dragged on, the financial burden of sustaining military operations began
to weigh heavily on the Russian economy. The combination of international sanctions and the
costs of the war created a severe economic crisis, with Russia struggling to fund both its military
operations and domestic programs. The prolonged nature of the conflict also exposed the
weaknesses in Russia’s military infrastructure, as it became increasingly clear that the country
was ill-prepared for a sustained war effort.

The Human and Social Costs of the War

The human toll of the war in Ukraine has been devastating. The United Nations
estimates that tens of thousands of civilians have been killed or wounded since the conflict
began, while millions more have been displaced, leading to the largest refugee crisis in Europe
since World War 11 (UNHCR, 2023). Ukrainian cities, particularly in the east, have suffered
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extensive destruction from Russian artillery and missile strikes, leaving behind a trail of
devastation that will take decades and billions of dollars to rebuild.

For Russia, the human cost of the war has also been significant. Reports suggest that
thousands of Russian soldiers have been killed, with some estimates placing the number at over
20,000 by mid-2023. The use of poorly trained conscripts, along with mercenary groups like
the Wagner Group, has further complicated Russia’s military strategy and increased the number
of casualties (The Economist, 2023). These losses have sparked growing discontent among
Russian families, particularly as the war drags on with no clear end in sight.

Risk of Domestic Political Instability

The war in Ukraine has also intensified political tensions within Russia. As the
economic consequences of the conflict have rippled throughout the country, public
dissatisfaction with the government’s handling of the crisis has grown. Rising inflation,
stagnant wages, and shortages of essential goods have led to growing discontent, particularly
among the middle class.

While the Kremlin has maintained tight control over the media and suppressed dissent,
cracks have begun to appear in the regime’s facade. Younger generations, who are more
globally connected and less influenced by state propaganda, have been particularly vocal in
their opposition to the war. Moreover, the use of conscription to bolster Russian forces has
sparked anger among families, especially as reports of heavy casualties continue to emerge.

There is also growing discontent among Russia’s elites. Oligarchs and business leaders,
many of whom have been directly impacted by Western sanctions, have seen their assets frozen
and their ability to travel internationally restricted. These individuals, who have long benefitted
from close ties to the Kremlin, may begin to question Putin’s leadership as the economic costs
of the war continue to mount.

Geopolitical Shifts and the Role of China
China’s Ambiguous Support

One of Putin’s most significant strategic miscalculations was his reliance on China as a
key strategic partner. While Russia and China had deepened their economic and military ties in
the years leading up to the invasion, Beijing’s response to the conflict has been far more
cautious than Moscow likely expected. Although China has refrained from condemning
Russia’s actions, it has also avoided providing explicit support for the invasion, maintaining a
neutral stance in international forums.

China’s reluctance to fully back Russia is driven by its desire to maintain stable relations
with the West, particularly the United States and Europe, which remain critical trading partners.
While China has increased its purchases of Russian energy products at discounted prices, it has
been careful not to violate Western sanctions in sensitive areas such as advanced technology
and financial services. This cautious approach has limited the practical support that Russia had
hoped to receive from its most powerful ally, leaving Moscow increasingly isolated on the
global stage.

Shifting Geopolitical Alliances

The war in Ukraine has also led to significant shifts in global alliances. As Western
nations continue to rally behind Ukraine, Russia has found itself increasingly isolated.
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Countries that had traditionally maintained neutral stances, such as Finland and Sweden, have
sought closer ties with NATO, further complicating Russia’s security calculus. Additionally,
the war has strained Russia’s relationships with former Soviet states, some of which have
distanced themselves from Moscow in response to the invasion

Conclusion

In February 2022, Russian President Vladimir Putin launched a large-scale military
invasion of Ukraine, fundamentally altering the geopolitical landscape of Europe and the world.
Russian forces would overwhelm Ukraine’s defenses, topple the government in Kyiv, and
reassert Russia’s influence over its neighbor.

Putin’s invasion of Ukraine, initially seen as a bold move to reassert Russia’s influence
in the region, has exposed several critical strategic miscalculations from underestimating. A
critical misstep in Putin’s invasion plan was his severe underestimation of Ukraine’s military
capabilities. In the years following the conflicts of 2014, Ukraine’s military underwent
significant reforms. With substantial support from Western nations, Ukraine modernized its
armed forces, integrating new technologies and tactics to better defend against potential threats
from Russia. Beyond military prowess, Ukraine’s national unity emerged as a powerful and
unexpected force. Putin likely assumed that ethnic and linguistic divisions within Ukraine,
particularly in the Russian-speaking east, would fracture the country’s response to the invasion.
However, the opposite occurred. The invasion galvanized a sense of national identity across the
country, including in regions with significant Russian-speaking populations. Cities like Kharkiv
and Odesa, which Russia may have expected to sympathize with the Kremlin, instead became
strongholds of resistance.

Another critical error in Putin’s strategy was his failure to anticipate the level of unity
and resolve displayed by Western nations in response to the invasion. In the months leading up
to the conflict, Russia had assumed that the West, particularly the European Union, would be
divided in its response, hamstrung by competing economic interests and internal political
divisions. This belief was partly rooted in Europe’s dependence on Russian energy, with
countries like Germany importing nearly 40% of their natural gas from Russia. Moscow likely
expected that such reliance would prevent a cohesive Western reaction to the invasion.

However, the invasion of Ukraine triggered an unprecedented level of unity among
Western nations. The United States, European Union, and NATO acted swiftly and in concert,
imposing severe economic sanctions on Russia and providing military and financial aid to
Ukraine. The European Union, often criticized for its slow decision-making and internal
divisions, responded with surprising speed and unanimity. Sanctions were imposed on key
sectors of the Russian economy, including energy, finance, and technology, signaling a clear
rejection of Russia’s actions.

Germany, in particular, represented a significant shift in European policy. Historically
reluctant to involve itself in military conflicts due to its post-World War 1l policies, Germany
not only supported the imposition of sanctions but also increased its defense spending and
supplied Ukraine with military aid. This marked a dramatic departure from previous policies
and illustrated the broader shift within Europe toward a more assertive stance against Russian
aggression.

The coordinated Western response, including both economic and military support for
Ukraine, far exceeded Putin's expectations. The rapid and unified reaction from NATO
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countries demonstrated that, rather than fragmenting, the alliance had been invigorated by
Russia's actions. Countries that had traditionally maintained neutral stances, such as Finland
and Sweden, applied for NATO membership, further expanding the alliance’s reach and
complicating Russia’s strategic position in Europe (Chatham House, 2023).

One of the most damaging miscalculations in Putin’s invasion of Ukraine was his
overestimation of Russia’s ability to withstand the economic sanctions imposed by the West.
The Kremlin likely believed that Russia’s vast natural resources, particularly its oil and gas
exports, would shield it from the worst effects of sanctions. However, the scale and coordination
of the sanctions imposed after the invasion proved far more crippling than anticipated.

Almost immediately after the invasion, Western nations imposed sweeping financial
sanctions that isolated Russia from the global financial system. Major Russian banks were
excluded from the SWIFT international payment network, severely limiting the country’s
ability to conduct international transactions. The ruble quickly plummeted in value, and
Russia’s access to its foreign currency reserves, particularly those held in Western countries,
was frozen. This severely limited Moscow’s ability to stabilize its economy through currency
interventions and import subsidies.

The most significant blow, however, came in the form of energy sanctions. Prior to the
war, Europe had been Russia’s largest market for oil and natural gas exports, providing a
substantial portion of the country’s revenue. As the conflict progressed, the European Union
implemented a partial embargo on Russian oil and began to reduce its dependence on Russian
gas. Russia attempted to pivot its energy exports toward Asian markets, particularly China and
India, but these new trade relationships came with less favorable terms and lower prices. The
loss of European markets dealt a critical blow to Russia’s economy, further exacerbating the
financial strain caused by sanctions.

Domestically, the economic consequences of the war have been severe. Rising inflation,
unemployment, and a decline in the availability of essential goods have eroded public
confidence in the government’s ability to manage the crisis. While the Kremlin has attempted
to control public discontent through state propaganda and the suppression of dissent, the
worsening economic situation has made it increasingly difficult to maintain popular support for
the war.

Finally, Putin’s reliance on China as a key strategic partner has proven to be less
effective than anticipated.

Putin’s invasion of Ukraine has exposed a series of critical strategic miscalculations that
have weakened Russia both domestically and internationally. From underestimating Ukraine’s
military capabilities and national unity to misjudging the resolve of the West and the power of
economic sanctions, these errors have left Russia facing a prolonged conflict with no clear path
to victory. The war has not only inflicted severe economic damage on Russia but also led to
growing political instability at home and strained its international alliances. As the conflict
continues, the long-term consequences of these miscalculations will likely shape Russia's future
for years to come.
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Giris

Gegmisten giliniimlize bankacilifin gelisiminde c¢esitli evreler bulunmaktadir. Bu
evrelerin insanligin déniisiimii ile daha farkli sekil aldig ifade edilebilir. flk baslangigta giivenli
bir yerde birikimlerin saklanmasi olarak diisliniilen bankacilik sistemi giiniimiizde yapay zeka
ile bankacilik iglemlerinin yapildig1 bir doneme gelmis bulunmaktadir. Bdyle hizli bir gelisim
siireci igerisinde bazi olumsuzluklar da karsimiza c¢ikabilmektedir. Toplumun finansal
islemlerinin gerceklestirilmesi noktasinda dnemli bir rol listlenen bankalarin pozitif ve negatif
yonleriyle bu gelisim igerisinde nerede oldugunun da bilinmesi gerekmektedir.

Teknolojinin gelismesi her alanda biitiin sistemsel yapinin isleyisini kolaylagtirmis olsa
da bazi zamanlarda bu olumlu durumun karsisinda muhtemel riskleri de barindirdig:
diistintilebilir. Bu sebeple ki, bankacilik agisindan boyle bir gelisim igerisinde muhtemel
olumsuz bazi durumlarin da olusmasi1 beklenebilir. Fakat bununla birlikte, bir bankacinin
portfoyii icerisinde yer alan misterinin hangi {iriinii daha fazla kullandigi, hangi iriinii
kullanmaya kars1 daha yatkin oldugu, sistem iizerinden inceleyerek bunu tespit edebilme
durumu da olusmustur. Boyle bir sistem oldugu zaman miisterinin beklentileri, istekleri ve
ihtiyaglar1 dogru bir sekilde tespit edilecek ve miisterinin karsisina ilgilenmesi muhtemel bu
iriinlerle ilgili Girtinler ¢ikacaktir. Boylelikle bankalarin pazarlama departmanlarinin ¢ok daha
teknolojik bir altyap ile devam edecegi diisiiniilebilir.

Biitiin bu olumlu gelismelere ragmen, bankalarin bu teknolojik yapiy1 kullanmalarinda
bazi miisterilerin giivenlerini kaybedebilme veya bu sisteme giivenememe durumlarini da
beraberinde getirebilir. Ornek olarak sohbet robotlarinin bankacilik sistemi igerisinde
kullanilmasi, miisterilerin aligilagelmis miisteri temilcileriyle goriismelerinin Gtesinde, daha
temkinli bir bakis igerisinde olabilmelerine neden olmaktadir. Bu sebeple her ne kadar
teknolojinin firsatlarini banka igerisinde kullanilmasinin olumlu yonleri olsa da miisterinin
buna kars1 verecegi tepkiler de dnemli bir durumu karsimiza ¢ikarmaktadir. Karsilarinda gercek
bir insanin kendileriyle ilgilenmesini isteyen belirli bir kesimin, birdenbire sesli yanit sistemi
ile karsilagsmasi ona kars1 olan giiveni de etkileyebilecegi diisiiniilebilir. Bankacilik sistemi
insan odakli oldugu icin, miisterilerin nelerden hoslandig1 veya hoslanmadigini da 1yi tespit
edebilmeleri gerekmektedir.

En basindan itibaren giivene dayal1 bir sistem olarak araci gorevi iistlenen bankalarin,
yillar gectikge degisen altyapilar ile ¢aga ayak uydurma noktasinda hizlica ilerledikleri
distintilebilir. Bu gelisim siirecinde ise hassas olunan konu ise insanlarin davraniglari
olmaktadir. Bu sebeple yapay zekanin kullaniminin banka icerisinde miisterilerin hayatlarini
kolaylastiracak boyutta olmasi 6nem arz etmektedir. Sadece miisteri eksenli bir bakis agisiyla
degil, ayrica bankanin kendi kontrol mekanizmasinda da yine bu geligsmelerin katkist olacagi
diisiiniilmektedir. Ozellikle krediler agisindan ve i¢ kontrol agisindan ¢ogu alanda daha kolay
ve hizl1 bir kontrol gerceklestirilebilir. Bu agidan yapay zekanin kullanilmasi, bankanin kendi
isleyisine de katkida bulunacagina inanilmaktadir. Iki tarafli olarak konu incelendiginde yapay
zekd hem miisterileri hem de bankay1 daha farkli bir noktaya getirecek yenilikler agacagi
diisiiniilmektedir. Ancak bu konu hakkinda dikkat edilmesi gereken en temel konu ise giivenlik
ac1g1 olugabilme ihtimalidir. Bu agidan gerekli 6nlemlerin alinmasi ve banka giivenliginin iyi
bir sekilde kontrol altina alinmas1 gerekmektedir.

Calismamizda bankacilikta yapay zeka ile ilgili inceleme yapan arastirmacilarin
eserlerine deginilmistir. Oncelikle bankanin baslangig siireci ve gelisimi detaylandirilmis olup
sonrasinda yapay zeka tizerinde durulmustur. Calismamizin son kisminda ise son yillarda bu
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konu ile ilgili gerek teorik gerek de ampirik ¢alismalarin incelemesi ger¢eklesmistir. Boylelikle
bankacilik ve yapay zekanin gelisimi baglaminda iki ana bagligin birbiri ile etkilesiminden
nelerin ortaya kondugu saptanmistir. Calismamizda, yapay zekanin bankacilik sektoriinde son
yillardaki gelisimi dogrultusunda, daha 6nce yapilmis arastirmalarda ortaya konan veriler ele
alinarak incelenmistir.

Banka ve Bankaciigin Gelisimi

Banka, fon arz edenler ve fon talep edenler arasinda bir koprii gorevi goren finansal
kuruluslar olarak tanimlanabilir. Buradaki aracilik rolii fon fazlasi olanlarin fonlarmin
degerlendirilmesi ve fon agig1 olanlarin, bu agiklarini finanse etmeleri adina, kredi kullandirim
islemi gerceklestirilmesi olarak ifade edilebilir. Bankalarin bu sistem igerisinde yer aldig1 yap1
onlarin aracilik rolii ile finansal piyasalarin en O6nemli kurumlarindan birisi oldugunu
gostermektedir. Bu yap1 icerisinde bankalar kredi kullandirimi yaparak ve karsiliginda
mevduatlari toplayarak, her ikisi arasinda farktan kar saglayan kuruluslar olarak ifade edilebilir.
Kredilerden alinanlarla mevduatlara verilenler arasinda fark bir bankanin karimni
olusturmaktadir. Bankanin araci olmasinda temel rol onun kar elde edebilmesi olarak
diisiiniildiigiinde, banka bu gorevini gerceklestirmektedir.

Bankacilik faaliyetleri baglarda sarraflar ve bankerler tarafindan gergeklestirilmistir.
Ardindan kiliseler de bankacilik faaliyetlerini yiiriitmeye baslamislardir. Bankaciligin gelisimi
incelendiginde ilk bankaya benzer drneklerin Stimer, Babil ve eski Yunan medeniyetlerinde
karsimiza ¢iktig1 goriilmektedir. ik banka “maket” adiyla Siimerlilerde M.O. 3500 yilinda
kurulmustur. Modern anlamda ilk banka ise 1407°de Venedik'teki Banco di San Giorgio olarak
kabul edilir (Yetiz, 2016:108; Kili¢,2020:1).

Bankaciligin gelisiminde Onemli bir paya sahip olan bankerler Lombardiya’li
Yahudilerdir (Kili¢,2020:6). Bankerler bankacilik islemlerini yaparken pazara koyduklar
tahtadan bir masa (banko) iizerinde gergeklestirmislerdir. Banka kelimesinin burada ifade
edilen “banko” kelimesinden geldigi disiiniilmektedir. Bankerler taahhiitlerini yerine
getiremedikleri zaman iflas ettiklerinde bankolar1 halk tarafindan kirilmaktaydi (Ugur,2020).

Bir diger agidan bankaciligin ilk baglangici konusunda, rahiplerin de dnemli bir yeri
vardir. Servetlerini korumak isteyen insanlar, mabetlerin giivenilir bir yer olmasi ve rahiplerin
de diirtistliiklerinden dolayr paralarin1 onlara emanet etmislerdir. Tapinaklar bagis da
topladiklar1 i¢in, toplanan bagislarin ihtiyac sahiplerine 6diing olarak verilmesi, tapinaklarin bu
anlamda bankacilik iglevini yerine getirdigi ifade edilebilir. Mezopotamya’nin Uruk kenti
yakinlarinda bulunan “Kizil Tapinak” diinyanin en eski bankacilik yapisi olarak ifade edilir.
Sonraki donemde Siimerlerde ortaya ¢ikan “Maket” olarak adlandirilan tapinaklarda bankacilik
uygulamalar1 yapildigt saptanmistir (Ugur, 2020).

Sonrasindaki siiregte bankalarin gelisimi konusunda bir diger 6nemli asama ise merkez
bankasinin kurulmasidir. Diinyada kurulan ilk merkez bankasi, 1668 yilinda kurulan Swedish
Riksbank adinda Isve¢ bankasidir (Ugur.2020). Ardindan 1694’te Ingiltere merkez bankasi
kurulmustur. Bu iki banka modern anlamda merkez bankasinin ilk 6rnekleri olarak karsimiza
cikmaktadir.

Tiirkiye’de bankacilik agisindan gelisim siireci ise, 1847 yilinda kurulan Istanbul
Bankasidir (Bank-1 Dersaadet). Ardindan 1856’da Osmanli Bankas1 kurulmustur. 1888 yilinda
osmanli devletinin ilk milli bankas1 olan Ziraat Bankas1 kurulmustur. Cumhuriyet donemindeki
ilk bankamiz ise 1924’te kurulan Tiirkiye Is Bankas1 olmustur (Kaya ve Céllii, 2020:8-13).
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Gilinitimiizde Tirk bankacilik sisteminde 54 banka bulunmaktadir. Bunlarin 34 tanesi
mevduat bankasi, 20 tanesi kalkinma ve yatirim bankalar1 olmaktadir. Mevduat bankalari
icerisinde, 3 tanesi kamusal sermayeli olurken, 9 tanesi 6zel sermayeli banka olmaktadir. 21
adet yabanci sermayeli banka vardir. 20 tane kalkinma ve yatirim bankasindan; 14 tanesi 6zel
sermayeli banka olurken, 3 tanesi kamusal sermaye ve 3 tanesi de yabanci sermayeli kalkinma
ve yatirim bankas1 olmaktadir (Tiirkiye Bankalar Birligi, 2024).

Banka ve Yapay Zeka

Yapay zeka kavrammin ilk ortaya c¢ikisi 1950°1i yillarda olmaktadir. Otomatik
makinelerin yapilmasinin ardindan, yapay beynin de yapilabilecegini diisiinerek ¢alismalarini
bu dogrultuda siirdiirmiiglerdir. En basta Allen Newell ve John McCarty olmak iizere bir¢ok
aragtirmaci bugiinkii imkanlardan daha kisith olarak bazi programlar1 yazarak robotlara zeka
kazandirmanin ilk adimlarin1 atmiglardir. 1956 yilinda Dartmouth’ta yapilan konferans ile
biitiin bu galigmalara “yapay zekd” adin1 vermislerdir (Oztemel,2020:101).

Yapay zeka, insansi davranislar gostererek, hareket, konusma ve sesi algilama gibi
bircok 6zelligi igerisinde barindirmaktadir. Yapay zeka canli bir organizmadan yararlanmadan,
tamamen yapay araglarla olusturulmus, insans1 hareketler ve davranislari sergileyerek, makine
sistemiyle ayni olarak g¢alisan teknolojik bir sistem olmaktadir (Sucu ve Ataman, 2020:41).
Yapay zekanin burada ifade edildigi gibi teknolojik olarak insansi davraniglari sergileyerek
verilen iglemlerin yapilmasini saglar. Ozellikle 2.Diinya savasi ve sonrasinda yasanan
gelismeler yapay zekd anlaminda ilerlemeye katkida bulundugu diisiiniilebilir. Bilgisayarin
gelismesinde de ayni sekilde ilerlemeler goriilmiistir.

Bilgisayarlarin gelisim gosterdigi yillarda ayni sekilde bankacilik sistemlerinin de
gelistigi ve teknolojiye gittikge daha uyum saglandig: yillar olarak diisiiniilebilir. Ozellikle
modern bankaciligin igerisinde yer alan teknolojik doniisiim gerek bilgisayarlarla islemlerin
yapilmasi gerek de sonraki siiregte yapay zekanin banka igerisine girmesini saglamistir.
Bilgisayarlarin bankalarin icerisinde kullanima baglanmasi ile daha hizli ve daha pratik olarak
islemlerin gerceklestirilmesi 6zellikle bankanin pazarlama anlaminda daha hizli gelisimi
sagladig1 disiiniilebilir. Teknolojinin gelisi ile sonraki siirecte yasanan biitiin gelismeler
bankalarin kendi altyapilarina entegre edilerek, sistemin daha saglam ve daha giiclii olmasini
saglamistir. Fakat yine de son zamanlardaki gelismelerde teknolojinin firsatlar1 kadar riskleri
de icinde barindirmaktadir. Sistemdeki en ufak bir acigin bile miisterileri magdur edebilecegi
gercegi bulunmaktadir.

Bankacilik sistemi icerisinde internet bankaciliginin gelistirilmesi, sistemdeki maliyeti
azaltmis ve zaman kaybini 6nlemistir. Boylelikle maliyetin azaltilmasi ile bankalar yeni girisim
ve yatirimlara dogru yonelmislerdir. Yapay zekanin gelisimi ile miisteriler banka subelerine
gitmeden bankacilik islemlerini internet {izerinden kolayca gergeklestirebilmektedir. Yapay
zeka uygulamalar1 hem bankacilik faaliyetleri hem de dagitim kanallarinin gelismesinde 6nemli
rol oynamigtir. Ayrica yapay zeka ile ilgili islemlerin kullanima orani incelendiginde bunu
kullanan miisteri sayisinda biiyiik oranda artis yasandigi ifade edilmektedir. Bankalar tarafindan
da yapay zekaya daha fazla 6nem verilip kullanildig1 goriilmektedir (Giimiis, Medetoglu ve
Tutar, 2020:40-41).

Hayatimiza yeni yeni girmeye baslayan bu kavramin, bankacilik sistemi icerisinde
gelisimi daha ileri bir noktaya getirdigi disiiniilmektedir. Zamanla yapay zekd kavrami
bankalarin sistemleri i¢erisinde daha fazla 6nem arz edecek bir duruma gelecektir. Bu sebeple
bu konuda bir¢ok aragtirma gerceklestirilmis gerek miisterilerin gerek de bankanin i¢ yapisinin
yapay zeka ile ilgili gelisime karst olumlu ve olumsuz taraflar ortaya konmustur. Bu konu
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hakkinda yapilan caligmalara gegmeden yapay zekd kavramini tanimlamak gerekmektedir.
Yapay zeka (Pirim, 2006:84):

“Yapay zeka insan tarafindan yapildiginda zeki olarak adlandirilan davraniglarin makine
tarafindan yapilmasidir.”

“Insan aklinin nasil calistigin gdstermeye ¢alisan bir kuram”
“Yapay zekanin amaci insan zekasini bilgisayar araciligiyla taklit etmektir.”

“Yapay zeka makineleri kontrol eden bilgisayar programlart olusturarak zekanin
yapisini anlamaya caligir.”

Yapay zeka denildigi zaman aklimiza sadece hareket eden robotlar gelmemeli, bunun
haricinde evde, is yerinde, gilinliik rutin islerimizin ¢ogunda hayatimizi kolaylastiracak
teknolojik doniisiimleri de diisiinmemiz gerekmektedir. Bu anlamda konuyu bankacilik
baglaminda diislindiigimiizde, bankalarin gilinliikk rutin islemlerini ¢ok daha hizli, pratik ve
miisterilerin hangi hizmetlere kars1 daha ilgili olacagina dair 6nceden yapay zeka ile tahminler
gerceklestirilebilir.

Boyle bir hizmet hem miisteriyi ¢cekecek hem de calisanlarin is yiikiinii azaltacaktir.
Fakat teknolojinin gelismesi ile bazi riskleri de barindirdigi i¢in bankalarin yapay zeka
kullaniminda daha dikkatli olmalar1 gerekmektedir. Ozellikle siber saldirilar sonucunda bazi
sorunlarin miisterilere kadar yansimasi, miisteri kaybini hizli bir sekilde karsimiza ¢ikarabilir.
Boyle bir durumda maliyetten tasarruf saglayip, islemleri hizli bir sekilde yapmak isteyen
banka, gilivenlik imaji konusunda zafiyete ugramis olacaktir. Bu sebeple, yapay zekanin
kullanim1 iizerinde daha hassas olunmasi ve ozellikle giivenlik agig1 verilmeden islemlerin
gergeklestirilmesine dikkat edilmesi 6nem arz etmektedir.

Bankacihk Sektériinde Yapay Zeka Uygulamalan Ulusal Literatiir Uzerinden
Degerlendirme

Bankacilik sektoriinde dijital doniisiimiin baslamasi internet bankaciligi ile olmustur.
Bunu takiben mobil bankaciliin gelismesi de dijital doniistimii hizlandirmistir. Son yillarda ise
nesnelerin interneti, yapay zeka ve biiyiik veri gibi teknolojiler bankacilik hizmetlerinin ve
bankacilik uygulamalarimin sunulma seklini degistirerek doniislimii bir {ist seviyeye
tasimaktadir (Akin, 2020: 23). Bu dogrultuda, bu ¢alismada yapay zekd uygulamalarinin
bankacilik sektoriine olan etkilerinin, yapilmis ¢aligsmalar {izerinden degerlendirilmesi
amaclanmistir. Bu amag dogrultusunda, Google Scholar veri tabani iizerinden Tiirkce dilinde
“yapay zeka” ve “bankacilik” terimleri taratilarak literatiirde var olan yayinlanmis makalelere
ulagilmistir. Ulasilan makalelerden yapay zeka ve bankacilik uygulamalarina odaklanmayan
caligmalar kapsam dis1 birakilarak; 2019 ile 2024 yillar1 arasindaki 19 makale degerlendirmeye
alimmastir.

Degerlendirmeye alinan ¢alismalarda dikkat edilen hususlar; GoogleScholar
veritabaninda yer almasi, anahtar kelimelerin her ikisinin birden makale i¢inde yer almasi, tam
erisim saglanmasi. Dahil edilmeme unsurlari ise, icerigi uygun olmayanlar ve finans sektdriiniin
tamamini kapsayanlar seklinde olarak belirlenmistir.

Bankacilik sektoriinde yapay zekd uygulamalarini konu edinen akademik g¢aligmalar
incelendiginde son yillarda yogunluk oldugu goriilmektedir. Bu ¢alismanin kapsamina giren 19
makale degerlendirildiginde, 2019 yilinda 1, 2020 yilinda 2, 2021 yilinda 5, 2022 yilinda 4,
2023 yilinda 5 ve 2024 yilinda 2 adet makale yayinlanmistir.
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Yaymlanan makalelerin 13 tanesi sosyal bilimler alaninda yayin yapan dergilerde 6
tanesi ise fen ve miithendislik alaninda yayin yapan dergilerde yayilanmistir. Dolayisiyla yapay

zeka ve bankacilik konular1 daha ¢ok sosyal bilimler alaninda literatiirde yer almistir.

Sira  Yazar Yil Icerik
Bankacilik sektoriinde yapay zekd tabanl
1 Bulut 2019 Teorik yeni bir miisteri iligkileri ydnetimi modeli
Onerisi
Bankacilik sektoriinde kullanilan teknolojiler
2 Akin 2020 Teorik ve bu teknolojilerin bankacilik sektdriine
etkileri
Glimiis, Yapay zeka kullanimmin finans sektorii ve
3 Medetoglu  ve 2020 Ampirik bankacilik alaninda hem sistemi uygulayanlar
Tutar hem de sistemi kullananlar agisindan etkililigi
4 Kesenler, Dal ve 2001 Ampirik KreFll -kartl sghtekarhglmn tes.plt. §dllm§51nde
Aydin yeni bir sezgisel algoritma gelistirilmesi
5 Kandemir 2021 Teorik Bankath'( ve finans As?lfto?“.“ de denctim
teknolojisi ve yapay zeka iligkisi
6 Alfbabei Ve 5001 Teorik Bankacilik  hizmetlerinde  yapay  zeka
Gilindogdu kullanimi
7 Demirhan 2001 Teorik Tiirk bimkacﬂlk sektoru.n(.ie dijitallesmenin
sube dagitim kanalina etkisi
Yetiz, Terzioglu . Bankacilik  sektoriinde  miisteri  sayisi
8 ve Kayakus 2021 Ampirik tahmininde etkili olan etmenlerin belirlenmesi
9 Baskaya Ve 5022 Ampirik Sphbet rol:?otl‘grlnlr'lvl?ullamml Vevbu robotlarin
Karacan kisisel veri giivenligine uygunlugu
Celikkol ve Yapay zeka tabanli mobil uygulamalar ile
10 - 2022 Ampirik marka giliveni ve hizmet kolayliginin miisteri
Gilirses D ..
sadakati {izerine etkisi
Sarizevbek  ve Banka misterilerinin  verilerinin  gesitli
11 Sevli y 2022 Ampirik makine Ogrenmesi siniflama modelleri
kullanilarak kredi alma egilim tahmini
Altan ve Firmalarin  nakit akis  tablolarindan
12 . 2022 Ampirik faydalanilarak ~ bir  skorkart =~ modeli
Demirci o .
gelistirilmesi
Kuvrak Teknolojik gelismelerin bankacilik
13 vraK Ve 2023 Teorik hizmetlerine olan katkisi  ve  sektor
Hatipoglu e .
doniistimiine etkisi
- . Yapay zekd destekli uygulamali egitim
14 Bingol 2023 Ampirik platformu (Bankacilik simiilasyonu)
15 Ulucenk Ve 5023 Teorik Yapay zeka tekn'o.lo!lvs.mm Islami finans
Kocaman alaninda kullanilabilirligi
Ozcan, Makine Ogrenmesi yontemleri ile miusteri
16 Kayapmar ve 2023 Ampirik gre y 3
kayb1 tahmini
Adem
Oktay. Bakir ve Makine o6grenmesi teknikleri kullanilarak
17 Y 2023 Ampirik bankalardaki potansiyel miisterilerin
Tabaru
siniflandirilmasi
Banka miisterilerinin yapay zekaya yonelik
18 Yildiz ve Day: 2004 Ampirik tutumlart1  ve chatbotlara iliskin fayda

diizeyleri ile chatbot kullanmaya ydnelik
davranigsal niyetleri
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Uzaktan kimlik tespit yontemlerine iliskin

19 Yildirm 2024 Ampirik . o e
riskler ve ¢6ziim Onerileri

Aciklama. Yazarlar tarafindan tiretilmistir.

Akin (2020) calismasinda yapay zeka uygulamalarinin bankacilik sektoriine sagladigi
en onemli faydanin miisterilerin tanimlanmasi1 ve miisteri kimlik dogrulama islemlerinin
kolaylastirilmasi oldugu ifade edilmistir. Yapay zeka teknolojisi ile miisterilerin gegmis verileri
analiz edilerek miisterilere yonelik {irlin ve hizmetlerin 6zellestirilmesi saglanmaktadir.
Bankacilik sektoriine saglanan bir diger fayda ise dolandiricilik eylemlerinin 6nlenmesine katki
saglamasi olarak ifade edilebilir. Ayrica yapay zeka teknolojisi sayesinde banka personelinin
performanslarinin daha uygun alanlarda kullanilmasi da yapay zeka teknolojisinin faydalar
arasinda sayilabilir.

Bagkaya ve Karacan (2022) calismasinda yapay zekd uygulamalarinin en 6nemli
riskinin veri mahremiyeti oldugu ifade edilmistir. Calismada sohbet robotlart (chatbot)
kullanim1 iizerine anket caligmasi yapilmig ve bu sohbet robotlarmmin en ¢ok bankacilik
sektoriinde kullanildigi tespit edilmistir. Sohbet robotlarini kullananlarin biiyiik ¢ogunlugu veri
giivenligi konusunda emin olmadiklarini dile getirmislerdir.

Yildiz ve Day1 (2024) calismasinda banka miisterilerinin chatbot uygulamalarini
kullandiklar1 ve miisteri sorularinin cevaplandig tespit edilmistir. Ayrica chatbot sayesine
miisterilerin internet sayfasinda aradigi bilgiye ulasmak i¢in vakit harcamak yerine chatbot
sayesinde istenilen bilgiye kolaylikla ulastiklar1 belirtilmistir. Diger taraftan banka miisterileri
merak ettikleri bilgiye ulagmak i¢in bankaya fiziken gitmek zorunda olmadiklarini ve bu
durumun hem miisteri agisindan hem de banka personeli agisindan zamandan tasarruf
olusturdugu ifade edilebilir. Bu faydalarin yanmi sira banka miisterileri chatbot kullanirken
finansal bilgileri paylasma konusunda siber giivenlik sebebiyle endise duyduklarin
belirtmiglerdir. Bir diger dezavantaj ise yapay zekad uygulamalarinin insan gibi empati
duygusundan uzak olmasi sebebiyle miisterilerin chatbot kullanirken kendilerini rahat
hissedememesidir.

Kesenler vd. (2021) calismasinda yapay zeka destekli uygulamalar ile kredi karti
sahtekarliklarinin tespit edilmesi i¢in yeni bir makine d6grenmesi algoritmasi gelistirilmistir.
Kredi kart1 sahtekarliklarinin yapay zeka olmaksizin tespit edilmesi olduk¢a zaman alict oldugu
icin ¢esitli yontemler gelistirilerek bu durumun 6niine gecilmeye ¢alisilmaktadir. Bu ¢alismada
da makine 6grenmesi algoritmalarindan olan ve Cogunluk Oyu ile Karar Verme Sistemi
(COKS) olarak adlandirilan yeni bir sezgisel algoritma literatiire kazandirilmistir. Calisma
neticesinde yapay zeka uygulamalar1 sayesinde kredi kart1 sahtekarliklarinin tespit edilmesinde
zaman tasarrufu saglanacak ve yaniltict sonuglarin 6niine gegilecektir.

Bulut (2019) ¢alismasinda banka miisterilerinin verilerinden piyasanin daha iyi analiz
edilmesini, miisteri segmentasyonunun daha iyi yapilmasini, hizmet ve liriinlerin dogru miisteri
kitlelerine daha az emek ile satilmasini amaglayan yapay zeka destekli yeni bir Miisteri Iliskileri
Yonetimi modeli 6nerilmektedir. Bu model ile miisterilerden elde edilen veriler ile satilmasi
planlanan {iirlin ve hizmetlerin en az mesai ile dogru zamanda dogru kisilere satilmasi
saglanacaktir. Diger taraftan yapay zeka sayesinde piyasa daha iyi analiz edilerek miisteri
segmentasyonu daha iyi yapilacaktir. Bankanin elinde miisterilerle ilgili ne kadar ¢ok veri varsa
banka o kadar bilgi sahibi olacaktir. Elde edilen bilgileri iliskilendirerek 6rnegin miisterilerin
harcama aligkanliklarina kampanya 6nerme gibi miisteri memnuniyetini arttiric1 ¢aligsmalar
yapilabilir. Ancak ¢alismada 6nerilen model i¢in banka miisterilerinin gercek verilerine ihtiyag
duyuldugu ve bu ihtiya¢ durulan verilerin paylasilmasinin miimkiin olmamasi sebebiyle sadece
oneri olarak kaldig: ifade edilebilir.
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Kivrak ve Hatipoglu (2023) calismasinda teknolojik gelismelerin bankacilik
hizmetlerine olan katkis1 ve sektore olan etkisi arastirilmigtir. Calismada yapay zeka
uygulamalariyla miisterilerin banka subelerine gitmeden veya banka calisanlariyla direkt
iletisim saglamadan sohbet robotlar1 araciligiyla islemlerini kolaylikla gergeklestirebildikleri
ifade edilmektedir. Bu durum miisteriler agisindan zamandan tasarruf saglarken bankalar
acisindan ise kaynaklarn verimli kullanilmasini saglamaktadir. Ayrica misteri Kimlik
dogrulamasi, dolandiricilik faaliyetlerinin tespit edilmesi ve onlenmesi, miisterilerin kullanim
detaylarinin analiziyle miisterilere sunulan hizmetlerin 6zellestirilmesi konusunda yapay
zekanin katkis1 bulunmaktadir.

Sarizeybek ve Sevli (2022) calismasinda miisterilerin kredi alma egilimlerinin makine
O0grenmesi yontemleri ile tahmin edilmesi amaglanmistir. Kredi teklifleri konusunda genellikle
banka personeli miisteri ile iletisime geger ve ¢ogu zaman da miisteri teklifi reddeder. Bu olay
miisteriyle iletisime gecen banka personelinin zaman kaybiyla sonug¢lanmaktadir. Ancak yapay
zeka uygulamalar1 sayesinde miisteri hakkinda detayli analizler yapilip banka personelinin ig
giiclinden ve zamandan tasarruf edilebilecegi ifade edilmektedir. Diger taraftan yapay zeka ve
makine Ogrenmesi kullanimiyla miisterilerin ilgi alanlar1 ve para c¢ekme egilimleri gibi
islemlerin tahmini de yapilabilmektedir. Calismada makine ogrenmesi siniflandirma
algoritmalarindan kNN, Rastgele Orman, Lojistik Regresyon ve Karar Agaci kullanilmis olup
Rastgele Orman algoritmasinin en yiiksek dogruluga sahip oldugu tespit edilmistir.

Glimiis vd. (2020) calismasinda yapay zeka kullaniminin bankacilik sisteminde ne kadar
etkili oldugu arastirilmistir. Calismada 500 kisiye anket calismasi uygulanmis ve calisma
sonucunda kullanicilarin yas, cinsiyet, meslek ve gelir dagilimi acisindan yapay zekayi
kullanma bigimlerinin farklilik gosterdigi tespit edilmistir. Katilimeilarin yapay zeka
uygulamalarinin islemlerini kolaylastirdigini ve bu kolaylig1 hissettikce yapay zekaya
duyduklar1 glivenin arttigini belirtmislerdir. Diger taraftan katilimeilarin yas, egitim durumu ve
gelir seviyesi arttik¢a yapay zekaya olan giiven duygusunun arttig1 tespit edilmistir. Yapay zeka
uygulamalari sayesinde yapilan islemler daha hizli ve kolay olmakta ve ayni zamanda giivenilir
bir bi¢gimde yiiriitiildiigl diisiiniilmektedir.

Celikkol ve Giirses (2022) ¢aligmasinda marka giiveni ve hizmet kolayliginin miisteri
sadakati iizerine etkisi ve yapay zekad tabanli mobil uygulamalar iligkisi arastirilmistir.
Caligmada banka miisterilerinin yapay zekad destekli uygulamalari kullanmalarinin miisteri
sadakatini pozitif yonde etkiledigi tespit edilmistir. Aym1 zamanda miisteriler yapay zeka
uygulamalarinin gerekli oldugunu ve uygulamay1 kullanmay istediklerini belirtmislerdir.

Kandemir (2021) ¢alismasinda bankacilik ve finansin denetiminde denetim teknolojisi
ve yapay zeka iliskisi arastirilmistir. Calismada yapay zekanin bankacilik sektorii igin getirdigi
faydalar ifade edilmistir. Yapay zeka uygulamalari ile miisteri sikayet verileri analiz edilerek
bankalar ve miisteriler arasinda tekrar eden sorunlarin modellerini kesfetmek i¢in kullanilabilir.
Ayrica daha yakindan incelenmesi gereken konular igin siipheli islem analizinde de
kullanilabilir. Finansal kurumlarda risk yoOnetimini 1yilestirmeye yardimci olacagi
ongoriilmektedir. Ayrica yapay zekanin tarafsiz, ihtiyatli olmasi ve bilgiyi derinlemesine
degerlendirme ve 6grenme yeteneginin katki saglayacagi ifade edilebilir. Yapay zeka sayesinde
miisteri tanima siireci ¢ok daha kurumsal hale gelecektir. Diger taraftan bankalarmn bulut
teknolojisine agirlik vermesi ile hem kendilerinin diizenleyici kurumlarin diizenlemelerine
uyumunu saglamakta hem de diizenleyici kurumlarin bu uyumu denetlemesini
kolaylastirmaktadir.
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Yildirrm (2024) calismasinda bankacilik sektoriinde uzaktan kimlik tespitinde
karsilasilan riskler ve ¢6ziim Onerileri ifade edilmistir. Uzaktan kimlik tespiti bankacilik sektorii
icin giivenligi saglamanin temel taslarindan biridir. Ancak giivenlik konusundaki zayifliklar
kotii niyetli kisilerin kimlik avi gibi suglar islemesine sebep olabilir. Yapay zeka uygulamalari
bu konuda bir savunma mekanizmasi saglayabilir. Yapay zeka ile miisterilere daha kolay, hizli
ve esnek bir bankacilik hizmeti sunulmakta, bu sayede verimlilik artarken maliyetler
azalmaktadir. Ayrica miisterilerin uzaktan bankacilik hizmetini kullanirken kimlik tespiti
stirecinde risklerin azaltilmasini saglayabilir.

Akbaba ve Giindogdu (2021) ¢alismasinda Tiirkiye Bankalar Birligi’nden alinan veriler
ile yapay zekanin bankacilik sektoriinde kullanimi incelenmistir. Yapay zeka kullanimiyla
bankacilik sektoriinde miisteri deneyimleri iyilestirilebilmektedir. Ayrica, maliyet etkinligi
artmakta ve yeni bankacilik {irlinleri tanitilarak potansiyel miisteri kitlesine hitap
edilebilmektedir. Yapay zekad ile bankacilik uygulamalarinda maliyet konusunda olumlu
sonuclar elde edilmektedir. Diger taraftan akilli siniflandirmalar sayesinde miisterilere yonelik
uygun iiriinlerin tespiti daha hizli yapilarak hizmet kalitesinde artis saglanabilir. Ayrica birden
fazla yapay zekad destekli uygulamay:1 barindiran mobil bankacilik kanali akilli telefonlar
aracilifiyla bankalara en hizli ulagim araci olarak goriilmektedir.

Demirhan (2021) ¢alismasinda bankacilik sektoriindeki dijitallesme diizeyi ile dijital
dagitim kanallarinin sube kanali iizerine etkisi arastirilmistir. Calismada yapay zeka
teknolojilerinin ilerlemesiyle sektoriin istihdam noktasinda farkli bir esige tasinacagi
ongoriilmektedir. Ancak yapay zeka destekli robotik teknolojilerin empati duygusundan yoksun
olmalar1 sebebiyle banka personelinin olumsuz etkilenecegini sdylemek i¢in heniiz erken
oldugu ifade edilmistir. Her ne kadar yapay zeka destekli teknolojiler kullanilsa da miisterilerin
tamami bu teknolojiyi kullanmayacagi i¢in miisterilerle kisisel iliskinin kuruldugu ve
stirdiiriildiigii sube dagitim kanali uzun bir siire varligin1 korumaya devam edecektir. Diger
taraftan bu teknolojiler ile yeni istihdam alanlarinin a¢ildig1 ve bu istihdam adaylarinin denetim
ve bilgi teknolojileri alaninda becerilere sahip olmasi gerekliligi ortaya ¢ikmustir.

Bingol (2023) calismasinda yapay zeka destekli bir egitim platformu tasarlanarak
bankacilik simiilasyonu olusturulmustur. Bu simiilasyon ile bankacilik boliimii katilimcilarin
egitim seviyelerinin belirlenmesi ve gelistirilmesi gereken alanlara yonlendirilmesi
hedeflenmektedir. Bu platformda ayrica egitim siirecinin tamamlanmas: ile katilimcilarin staj
yapma ve is hayatina dahil olmalarina imkan taninacaktir.

Ulucenk ve Kocaman (2023) calismasinda yapay zeka teknolojisinin Islami Finans
alaninda kullanilabilirligi ve mevcut uygulamalardaki yeri incelenmistir. Islami finans alaninda
yapay zekanin bankacilik alaninda kullanilmaya baslandigi ifade edilmistir. Yapay zeka yogun
islem hacimlerini kolaylastirmak ve miisterilere sunulan hizmetin fayda ve kalitesini arttirmak
icin kullanilmaktadir. Islami finans sisteminde yapay zekanin insan faaliyetlerine yardimci
olacag: diisiincesi hakimdir. Cilinkii nihai karar insana aittir. ABD, Malezya ve Banglades’te
yapay zekanm bankacilik alaninda uygulama &rneklerinin oldugu; ancak Tiirkiye’de Islami
Finans alaninda yapay zeka ile ilgili bir girisime rastlanilmadig ifade edilmistir.

Altan ve Demirci (2022) ¢calismasinda firmalarin nakit akis tablolarindan yararlanilarak
bir skorlama modeli gelistirilmesi amag¢lanmistir. Bankacilik sektdriinde kredi {irtinlerinin
sunulmasi agamasinda bankalar i¢in iyi ve kotii miisterilerin ayirt edilmesi gerekmektedir. Hem
rekabetin artmas1 hem de bankalarin pazarladiklari kredi hacminin artmasi, bankalar1 kredi
degerlendirme stireglerinde risklerini daha giivenilir bir sekilde yonetmelerini gerektirmektedir.
Miisteriye hizli ve giivenilir bir skorlama calismasi yapilmasi hem miisteri hem de banka
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acisindan avantajlidir. Miisteriye hizli bir doniisiin saglanmasi miisteri memnuniyetini
arttiracaktir. Ayrica giivenilir bir skorlama ¢alismasi miisteriye dogru iiriin, dogru teminat ve
dogru vade ile pazarlanmasini saglayacaktir. Diger taraftan banka personelinin gereksiz
operasyonel islemlerinden kurtarmak icin yapay zekd destekli skorlama islemi
kullanilabilecektir. Calismada makine 6grenmesi ile firmalarin nakit akis tablolarindan kredi
riskini degerlendirilmesi i¢in ii¢ yontem (XGBoost, Gradient Boosting ve Neural Network)
karsilagtirilmistir. Bu ii¢ yontem karsilastirilmis olup XGBoost yontemi %80 dogruluk skoru
ile tercih edilen model olmustur.

Ozcan vd. (2023) calismasinda banka miisterilerine ait bir veri seti {izerinden bankanin
misteriyi kaybedip etmeyecegi yapay zeka destekli uygulamalardan olan makine 6grenmesi ile
tahmin edilmistir. Dogruluk oranlar1 Rastgele Orman, Karar Agaci, Gauss, K-En Yakin Komsu,
Adaboost ve Lojistik Regresyon algoritmalar iizerinden karsilagtirilmis ve Rastgele Orman
algoritmasi en yiiksek dogruluk orani olarak tespit edilmistir.

Oktay vd. (2023) caligmasinda makine o6grenmesi teknikleri kullanilarak banka
kampanyalar1 i¢in miisteri verileri yardimiyla potansiyel bir miisteri grubu olusturulmasi
amaclanmistir. Bankalar genellikle kampanya ve firsatlarla ilgili misterilerini telefonla
arayarak bilgi vermektedir. Ancak telefon goriismeleri hem banka personeli i¢in zaman alici
olmakta hem de stirekli aramalardan rahatsiz olan miisterilerin bankaya karst memnuniyetini
azaltmaktadir. Ayrica misterilerin ilgisini ¢ekebilecek kampanyalara bile gereken ilgiyi
gostermelerinin Oniline gececektir. Yapay zeka bu tiir olumsuz durumlar telafi edebilir. Bu
calismada miisterilerin bankada vadeli mevduat hesab1 a¢ip agmayacagini tahmin etmeye
yonelik tahmin modelleri gelistirmek i¢in makine 6grenimi kullanilmistir.

Yetiz, Terzioglu ve Kayakus (2021) calismasinda miisteri sayisi1 tahmininde etkili olan
etmenler arastirilmistir. Calismada makine 6grenmesi yontemlerinden yapay sinir aglari ve
destek vektor makineleri yontemi kullanilmistir. Calisma sonucunda Tirkiye’de faaliyet
gosteren kamu, 0zel ve yabanci bankalarin miisterileri basarili bir sekilde tahmin edilmistir.
Banka miisteri sayisinin tahmin edilmesi ile bankalarin miisteri sadakati ve miisteri
memnuniyetini arttirma amacl gelecek politika hedeflerinin olusturulmasi konusunda yardimei
olacag: diigiiniilmektedir. Ayrica mevcut miisteriler hakkinda kisa siirede dogru bilgiye sahip
olunmasi rekabet ortaminda bankalara pek cok avantaj saglayacaktir. Bankalar mevcut
miisterilerin yeterliligi ve yetersizligi konusunda bilgi sahibi olabilecek ve yeni miisteri
hedeflerini kolayca belirleyebileceklerdir.

Sonug ve Degerlendirme

Yapay zekd denildiginde akla sadece insansi robotlar ya da distopik bilgisayar
programlari gelmemelidir. Bunun en temel sebebi, yapay zekanin artik hayatin tiim alanlarinda
karsimiza ¢ikmasidir. Bu alanlardan belki de en ¢ok karsilastigimiz alan bankacilik sektoriidiir.
Bankacilik sektdriinde dijitallesme son yillarda biiyiik bir ivme kazanmustir. Ozellikle e-
ticaretin yayginlagmasi bankacilik islemlerinin hiz kazanmasi ihtiyacini ortaya ¢ikarmistir. Bu
dogrultuda bankacilik islemlerinin yogunluguna yapay zeka bir ¢Oziim olarak karsimiza
cikmustir.

Calisma kapsaminda ulusal literatiirde yer alan bankacilik ve yapay zeka konularini
iceren 19 makale incelenmistir. Incelenen calismalar neticesinde elde edilen bilgiler yapay
zekanin bankaya olan faydalari, miisterilere olan faydalar1 ve riskler olarak gruplandirilmistir.

Yapay zeka uygulamalarinin bankalara ve miisterilere sagladig1 kolayliklar maliyet
azaltimi, chatbot uygulamalar1 sayesinde personelin zamandan tasarrufu ve bu tasarruf
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sayesinde personelin dogru islere kanalize edilmesi, denetimin kolaylastirilmasi, ticari
bankacilik faaliyetlerinin daha hizli gergeklestirilmesi ve miisteri sadakati sayilabilir. Diger
taraftan miisteri tanimlama ve miisteri kimlik dogrulama islemlerinin hizli gergeklestirilmesi ve
miisterilerin 6zellestirilmesi hem bankalar hem de miisterilere fayda saglayacaktir.

Yapay zeka uygulamalarinin bir diger faydasi da dolandiricilik faaliyetlerinin hizli bir
sekilde tespit edilmesi ve Onlenmesidir. Ayrica zamandan tasarruf saglayan yapay zeka
uygulamalari sayesinde dogru {iriin ve hizmetlerin dogru miisterilere aktarilmasi saglanacaktir.
Yapay zekanin bu faydalar1 istihdam konusunda tereddiitlere sebep olsa da istihdamin seklini
degistirecegi Ongoriilebilir. Bu sebeple personel adaylarinin yapay zeka donanimlaria sahip
olmasi gerekliligi ortaya ¢ikmaktadir.

Yapay zeka uygulamalar1 bankacilik sektdriinde yukarida saydigimiz avantajlarinin
yan1 sira bazi dezavantajlar1 da beraberinde getirmektedir. Ozellikle yapay zeka kullaniminda
veri gilivenligi ve veri mahremiyeti bu dezavantajlarinin basinda gelmektedir. Diger taraftan
yapay zekanin empati duygusundan yoksun olmasi ve insan davraniglari sergileyememesi
insanlarin yapay zekaya kars1 bir dnyargi gelistirmesine sebep olabilir. Insanin sosyal bir varlik
olmasi, samimi olma ihtiyaci ve dogrudan iligki kurma istegi yapay zeka uygulamalarina hala
Onyargiyla yaklasilmasina neden olmaktadir.

Ulusal literatiiriin incelendigi bu ¢alismada elde edilen bilgiler sunulmus olup faydalari
ve riskleri tespit edilmistir. Incelenen calismalarin daha ¢ok ampirik c¢alisma oldugu goze
carpmaktadir. Ayrica yapilan c¢aligmalarin hem sosyal bilimler hem de fen ve miihendislik
alaninda yayimnlanmis olmasi konunun disiplinler arasi bir konu oldugunu goéstermektedir.
Gelecek calismalarda arastirma kapsami genisletilerek uluslararas: literatiire yer verilebilir.
Ayrica bundan sonraki siiregte, yapay zeka ile ilgili, banka-miisteri iliskisini aragtiran ampirik
caligmalar da yapilabilir.
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Oz
Giris: Bu calisma, envanter yonetiminin Nijerya'daki halka agik iiretim firmalarinin finansal
performansi iizerindeki etkisini aragtirmaktadir. Tiiketici Mallar1, Endiistriyel Mallar, Saglik
Hizmetleri ve Tarim sektorlerindeki yirmi sekiz liretim firmasindan gelen verileri inceleyerek
arastirma, Envanter Doniisiim Siiresi (INVCP), Alacaklar Donemi (ACRVP) ve Borglar

Donemi (ACPP) dahil olmak iizere temel envanter metriklerine ve bunlarin Varlik Getirisi
(ROA) ile iliskilerine odaklanmaktadir.

Yontem: Panel veri regresyon analizlerini kullanan c¢aligma, finansal sonuglar {izerindeki
sektdre 6zgii etkileri anlamak i¢in sabit ve rastgele etkiler modellerini karsilastirmaktadir.

Sonug¢lar ya da Bulgular: Bulgular, envanter yonetimi uygulamalarinin sektorler arasinda
onemli Olclide degistigini, Tiiketici Mallar1 ve Endiistriyel Mallar firmalarinin karlilik i¢in
verimli envanter doniisiimiine ve bor¢ seviyelerine giiclii bir bagimlilik gosterdigini ortaya
koymaktadir. Buna karsilik, firma biiyiikligii Saghik Hizmetleri sektoriinde karliligi olumlu
yonde etkilerken, Tarim firmalar1 daha genis sektorel bagimliliklar gostermektedir.

Tartisma ya da Yapilan Cikarimlar: Bu i¢goriiler, finansal performansi optimize etmek i¢in
her sektorde 0zel envanter yonetimi stratejilerine olan ihtiyacin altini ¢izmektedir. Calisma,
envanter yonetiminin olasilik teorisine katkida bulunmakta ve sektore Ozgii envanter
uygulamalar i¢in bir temel olusturmaktadir.
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Introduction

Manufacturing companies produce diverse goods, ranging from consumer goods,
industrial goods, agricultural products and health related products that are essential to human
consumption and for sustainable economic growth and development. These companies create
jobs, and boosts national income, making it vital to any nation's growth (Olorunfemi et al.
2013).

Inventory management involves strategic planning, coordination, and control of all
inventory operations inside an organization, from acquisition to disposal (Schroeder et al.,
2011). Effective inventory management is vital to companies' financial performance in a
competitive and ever-changing business climate. Inventory—raw materials, work-in-progress,
and finished goods—is a major financial commitment and current asset for a corporation.
Efficient inventory management balances customer demand, stock-outs, and storage,
obsolescence, and opportunity costs. Inventory management controls the procurement, storage,
and use of inventory components. It involves balancing inventory to satisfy consumer demand,
reducing stock-outs, and minimizing inventory expenditures (Koumanakos, 2008).

Inventory holding length, or conversion period in days, is an important inventory
management parameter. It is the number of days a company takes to sell inventory. It is
calculated by dividing the inventory value by COGS and multiplying by 365 days (Gaur et al.,
2005). The company's return on assets (ROA) is connected to its inventory holding time or
conversion period in days. A shorter inventory conversion period means the corporation can
sell its inventory faster, indicating better inventory management. Increased asset utilisation and
profitability can boost ROA (Deloof, 2003; Gill et al., 2010). A lengthy inventory conversion
period may imply ineffective inventory management, which keeps items idle, wasting money
and perhaps causing obsolescence or spoilage. ROA might decline due to asset utilisation and
profitability issues (Koumanakos, 2008; Gaur et al., 2005). Industries and companies choose
inventory conversion periods based on lead times, manufacturing cycles, and demand.
Companies must combine reducing inventory with having enough stock to meet consumer
demand and avoid stock-outs, which can hurt financial performance (Arnold et al., 2008;
Jacobs, 2011).

The accounts receivable period, or the average time it takes for a firm to collect
payments from customers, can influence how firms manage their inventory. A long ARP could
delay cash inflows, increasing pressure on the firm to maintain lower inventory levels to
preserve liquidity. A short ARP, on the other hand, ensures quicker cash recovery, which may
allow the firm to hold larger inventory volumes to meet demand consistently. The ARP
moderates ICP by influencing how much working capital is available for inventory investments
and overall operational efficiency.

The accounts payable period refers to the time a company takes to settle its obligations
with suppliers. It plays a critical role in inventory management. A long APP provides more
flexibility and liquidity, enabling the firm to maintain higher inventory levels without
immediate cash outflows. Conversely, a short APP forces the firm to manage inventory more
tightly, as cash is required to pay suppliers quickly. APP moderates ICP by determining the
firm's ability to delay cash outflows while maintaining optimal inventory levels. Manufacturing
companies need to work with credible suppliers to ensure the procurement of quality materials.

The capital structure, or the mix of debt and equity used by a firm to finance its
operations, directly impacts inventory management. Firms with high debt levels might face
strict financial constraints due to higher interest obligations, forcing them to optimize and
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reduce their ICP to minimize holding costs. Firms with a balanced or equity-heavy capital
structure might have more flexibility in maintaining inventory, as they face fewer cash flow
restrictions. Capital structure moderates ICP by influencing the firm’s ability to invest in and
manage inventory based on its financial leverage and cost of capital.

The size of a firm can play a moderating role in inventory management. Large firms
typically benefit from economies of scale, better supplier relationships, and advanced inventory
systems, which allow them to maintain shorter ICPs while meeting demand efficiently. Small
firms, in contrast, may have limited resources and bargaining power, potentially leading to
longer ICPs or less efficient inventory management practices. Firm size moderates ICP by
affecting the firm’s access to resources, technologies, and market positioning, which in turn
influences inventory strategies.

Financial Performance metrics comprehensively measure a company's overall financial
strength over time. It is an indication of a company’s financial stability and profitability. It
serves as a basis of comparison of companies’ performance in the same industry as well as
comparative analysis of performance over the years within the entity. The goal of assessing
an organization's financial health is to offer information to various stakeholders inside the
company (Alhassan & Muhammad, 2022). Manufacturing firms' financial performance
depends on inventory and its management. Inventory is a major current asset and it affects
liquidity and working capital management (Koumanakos, 2008). Effective inventory
management optimizes working capital and cash flow, which boosts financial success. Thus, it
locks up a major portion of industrial businesses' cash. Effective inventory management can
reduce capital locked up in inventory, freeing up funds for additional productive uses and
improving asset utilization and profitability (Deloof, 2003). Overstocking can increase storage,
obsolescence, and opportunity expenses, which can hurt a company's profitability (Gaur et al.,
2005). Just-in-time (JIT) and vendor-managed inventory (VMI) can reduce these costs and
enhance profits. Inventory shortages, lost sales, production delays, and unhappy customers can
harm a company's revenue and financial performance (Wisner et al., 2016). Effective inventory
management ensures resources and finished goods are available to meet customer demand and
maintain production, enhancing income. The time it takes a company to convert its inventory
into revenues is closely related to its return on assets (ROA) (Gill et al., 2010). Efficient
inventory management reduces inventory conversion time, increasing asset utilization and
ROA.

Statement of the Problem

Inventory is one of the most crucial assets for companies, particularly manufacturing
firms. According to Carter (2002), current assets constitute approximately 60 to 70 percent of
the total funds employed by many manufacturing companies, with inventory being the most
significant component. This includes raw materials, work-in-progress, and finished goods,
surpassing other current assets such as cash in hand and bank balances. Kolias, Dimelis, and
Filios (2011) emphasize in their study that, among current assets, managing inventory should
receive greater attention in manufacturing firms due to its direct impact on production and
profitability. They argue that poorly managed inventory can negatively affect a firm’s
performance and, over time, may even lead to the liquidation of the organization.

Many firms carry excessive inventory levels, leading to increased storage costs,
obsolescence risks, and opportunity costs associated with the capital tied up in inventory. This
can negatively affect profitability and overall financial performance. Poor inventory
management can result in stock-outs or shortages of raw materials and finished goods, leading
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to production disruptions, lost sales, and customer dissatisfaction, ultimately impacting revenue
generation and financial performance. Inefficient inventory management can lead to an
imbalance in working capital, with excessive cash tied up in inventory or insufficient inventory
levels, resulting in cash flow problems and liquidity issues. Many firms lack proper inventory
tracking and monitoring systems, making it difficult to accurately assess inventory levels,
identify bottlenecks, and make informed decisions regarding inventory management. This
hinders them from fully utilizing modern inventory management techniques, such as just-in-
time (JIT), vendor-managed inventory (VMI), or material requirements planning (MRP), which
could improve operational efficiency and financial performance.

Effective inventory management (IM) helps firms avoid liquidity problems by
facilitating the swift conversion of inventories into cash or cash equivalents. Kim, Mauer, and
Sherman (1998) argue that firms experiencing liquidity constraints often struggle to secure
external funding. Therefore, it is essential for managers to have a clear understanding of their
firm's cost of capital (COC).

Effective inventory management strategies can help mitigate the impact of these
challenges and improve operational efficiency, profitability, and overall financial performance.
In addition to these challenges, many manufacturing firms in Nigeria still struggle with
inefficiencies in their inventory control practices. This situation often leads to excess inventory
holding costs, stockouts, and suboptimal utilization of resources, ultimately undermining
financial performance and competitiveness in both domestic and international markets.

Past empirical studies conducted on inventory management and firms’ performance had
mixed findings. Some studies revealed positive effect of inventory management on firms’
performance, while some reported negative effects, and even some studies reported
insignificant effects of inventory management on financial performance of the companies. None
of the previous studies incorporated accounts receivable period, account payable period, capital
structure and firm size as moderating factors. These variables shape a firm's ability to
effectively manage its inventory conversion period. Their combined influence determines how
efficiently a firm can balance liquidity, profitability, and operational effectiveness while
minimizing risks associated with overstocking or stockouts. This study covered this gap. This
research provided insights into the impact of effective inventory management on overall
financial performance. The study further carried a sectoral analysis of effect of inventory
management on financial performance in different sectors. Therefore, this study established
best practices and strategies for improving inventory management in the Nigerian
manufacturing sectors, ultimately contributing to the competitiveness and sustainability of these
firms.

Literature Review
Conceptual Review
Inventory

A manufacturing company's inventory includes raw supplies, work-in-process and
finished goods for seamless production and sales. The stock of any organisational resource is
called inventory (Chase & Jacobs, 2018). Inventory is the range of things used in any
manufacturing process (Wisner et al., 2016). Inventory is supplies needed to meet consumer
demand or produce goods and services (Schroeder et al., 2011). Inventory is materials utilized
in manufacturing or to meet consumer demand (Jacobs & Chase, 2018).
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Inventory Management

Inventory management controls the procurement, storage, and use of inventory
components. It involves balancing inventory to satisfy consumer demand, reducing stock-outs,
and minimizing inventory expenditures (Koumanakos, 2008). Inventory management ensures
the appropriate amount of inventory is available at the right moment (Wisner et al., 2016).
Inventory management involves planning, organizing, and controlling inventory flow into and
out of an organization (Schroeder et al., 2011). Inventory management organises an
organisation's movement and storage (Chase & Jacobs, 2018). Inventory management controls
commodity supply, storage, and accessibility to avoid overabundance (Jacobs & Chase, 2018).

Inventory management involves inventory control and planning. Monitor and regulate
inventory levels with inventory control methods and systems. Set optimal reorder points,
determine economic order quantities, and monitor inventory levels using physical counts or
computerised methods (Arnold et al., 2008). Inventory planning: Predicting demand,
coordinating inventory levels across locations or product lines, and integrating inventory
decisions with production planning and purchasing (Jacobs et al., 2011). The linkages between
inventory control and planning are critical. Inventory planning requires precise inventory levels
and movements from inventory control. Conversely, inventory planning guides inventory
control by setting targets and regulations (Muller, 2011).

Financial Performance

Return on Assets (ROA).ROA, a prominent financial term, estimates a company's
profitability based on its total assets. It indicates a company's financial performance and
capacity to generate money from its assets. Here's how ROA measures financial performance.
Company ROA is calculated by dividing net income (after taxes) by total assets. ROA = Net
Income/Total Assets. ROA shows how well a company uses its assets to make money. A higher
ROA indicates that a company is more efficient at using its assets to generate money, whereas
a lower ROA indicates that it may not be managing its assets or earning enough profit.

Theoretical Framework
The Contingency Theory of Inventory Management.

James L. Heskett proposed the Contingency Theory of Inventory Management. Heskett
was a Harvard Business School professor and operations and supply chain management
pioneer. This theory indicates that inventory management has no single optimum practice for
all enterprises or scenarios. The best inventory management approach depends on internal and
external elements unique to each company and its operating environment (Heskett, 1977). The
theory suggests that firms should tailor inventory management to their product features, demand
patterns, supply chain complexity, and environmental uncertainties. The notion states that
inventory management strategies must match an organization's situational factors to perform
well

For various reasons, the Contingency Theory of Inventory Management is pertinent to
the study on inventory management and the financial performance of listed manufacturing
enterprises in Nigeria. According to the Contingency Theory, industry-specific considerations
should impact inventory management strategies to improve performance. Nigerian
manufacturing enterprises vary in product lines, production techniques, supply chain
complexity, and organizational resources. Inventory management should be customized to each
firm's circumstances to maximize financial performance (Heskett, 1977). Nigerian businesses
face economic instability, regulatory changes, and market uncertainty. The Contingency Theory
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emphasizes adapting inventory management practices to environmental uncertainties and
improving organizational performance and recognizes that there is no one-size-fits-all
inventory management approach. It encourages organizations to tailor inventory management
to their own needs to improve financial performance (Heskett, 1977).

The Contingency Theory of Inventory Management helps explain how inventory
management practises affect financial performance, but it is complex, subjective, difficult to
implement, and limited in generalizability (Heskett, 1977). Despite its shortcomings, the
Contingency Theory of Inventory Management provides a solid theoretical foundation for
studying inventory management and Nigerian listed manufacturing enterprises’ financial
performance.

Figure 1
Contingency Theory Conceptual Model

Note. Created by the Authors. Figure 1. Contingency theory conceptual model for a customer-
centric organization. Adapted from "Organizing to Deliver Solutions,"” by J. R. Galbraith, 2012,
Organizational Dynamics.

This diagram represents a conceptual model of the Contingency Theory, which can be
applied to the context of inventory management and its relationship with financial performance
in manufacturing firms.

Structure. Inventory management practices should align with the overall mission,
goals, and strategies of the manufacturing firm. The level of centralization or decentralization
in inventory management decision-making can impact its effectiveness and financial
performance.

Tasks. These involve assessing the firm's current inventory management practices,
challenges, and contingencies, involving employees in the development and implementation of
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inventory management strategies, and adopting effective communication of inventory
management policies and procedures throughout the organization.

People. The right people with the necessary skills and expertise must be involved in
inventory management. There is a need for training and development opportunities to enhance
inventory management capabilities. There must be an alignment of job roles and responsibilities
with inventory management requirements. There must also be in place, effective leadership that
balances efficiency and flexibility in inventory management practices.

Processes. There should be a common understanding of inventory management
objectives and processes and the setting of clear and measurable goals for inventory
management performance. Also, relevant data must be collected and analysed to inform
inventory management decisions. Lastly, there must be continuous monitoring and measuring
of inventory management performance against established goals.

Rewards. There must be an alignment and implementation of reward systems with
successful performance that incentivize effective inventory management practices.

The central idea is that by aligning these various elements with the specific
contingencies or situational factors faced by a manufacturing firm, such as industry dynamics,
supply chain complexities, demand patterns, and environmental uncertainties, the firm can
develop and implement inventory management practices that are tailored to its unique
circumstances. This, in turn, can lead to improved operational efficiency, asset utilization, and
ultimately, better financial performance.

Empirical Review

Pong and Mitchell, (2012) compared inventory management practices and their
financial impact on retail firms in the UK and Germany. The objectives included analyzing the
relationship between inventory turnover, holding costs, and profitability across two different
market environments. Utilizing a comparative research design, data were collected from 40
retail firms in each country over a ten-year period (2006-2015). The methodology involved the
use of descriptive statistics and multivariate regression analysis. The findings revealed that
firms in both countries with higher inventory turnover and lower holding costs experienced
better financial performance. However, the impact was more pronounced in the UK due to
higher market competition. The study concluded that efficient inventory management is crucial
for retail firms' financial success in both developed markets and recommended the adoption of
lean inventory practices

Dedunu and Weerasinghae (2018) investigated the relationship between company
performance and inventory management in Sri Lanka. Thirty-three companies were examined
over the 2013 -2017 period. The study used inventory days as a dependent variable and gross
profit and net profit as independent variables and employed descriptive analysis, correlation
analysis and regression analyses to investigate effect of inventory management, on the listed
manufacturing company performance. The study revealed that inventory management and gross
profit had a positive relationship, net profit had a negative relationship and inventory
management significantly affect to gross profit margin and net profit margin. The study
concluded that organizations have to take a correct the decision regarding the inventory
management administrative cost and another relevant cost to increase the performance of the
organization.

Akinlabi (2021) investigated the impact of inventory management practices on the
operational performance of selected flour milling companies in Nigeria. The study utilized a
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cross-sectional survey research design, targeting a population of 2,237 employees across the
selected companies. A stratified random sampling technique was employed to determine a
sample size of 776 respondents. Data were collected using a structured, self-administered
questionnaire that was adapted, validated, and found to have Cronbach’s alpha coefficients
ranging from 0.783 to 0.971, indicating reliability. Of the 776 questionnaires distributed, 82.6%
were successfully completed and returned. Descriptive and inferential statistics, including
Pearson Product Moment Correlation and Regression Analysis, were used to analyze the data.
The findings revealed that Automated inventory systems had a positive and significant
relationship with operational performance; Inventory shrinkage was negatively and
significantly related to operational performance; Inventory investment showed a positive and
significant relationship with operational performance. Inventory record accuracy was positively
and significantly associated with operational performance.

Alhassan and Muhammad (2022) examined the impact of inventory management on the
financial performance of Nigerian listed manufacturing companies. The study focused on
inventory turnover and inventory control and their impacts on the financial performance of
Nigerian listed manufacturing firms. The study used both primary and secondary data collected
from ten (10) listed manufacturing firms in Nigerian Stock Exchange over a ten-year period
from 2011 to 2020. Questionnaire was structured to collect primary data from the employees
of store and finance divisions. Data on return on assets as a dependent variable was collected
from the annual reports of the selected companies. The study revealed that Inventory Turnover
Period (ITP) has an insignificant positive effect on financial performance. As regards, inventory
control system, the study revealed that Inventory Procurement Management (IPC) had a
significant positive effect on financial performance, in the same direction, Inventory Security
Control (ISC) also had a positive and significant impact on the financial performance of
Nigerian listed manufacturing enterprises. It was also observed that Inventory Usage Control
(IUC) had a substantial positive effect on financial performance. The study indicated that
inventory control had a significant impact on the financial performance of quoted companies in
Nigeria.

Jonah et. al. (2023) examined the relationship between inventory management and
financial performance of listed industrial goods companies in Nigeria. The study used inventory
turnover and inventory conversion period as independent variables while the net profit margin
and return on assets were used to proxy dependent variables. Secondary data which was
collected from the annual reports of ten selected listed industrial goods companies in Nigeria
for the 2018 to 2020 financial years. The study adopted an ex-post facto research design. The
statistical tools used for the study were descriptive statistics, regression analysis and Pearson’s
product-moment correlation coefficient. The result of the finding showed that there was a
significant positive relation between inventory turnover, inventory conversion period and net
profit margin as well as return on assets of listed industrial goods companies in Nigeria.

Odumusor, (2024) examined the effect of inventory availability on the production
efficiency of selected manufacturing firms in Calabar, Nigeria. The study adopted the
descriptive research design. The population of the study was seven hundred seven (707), which
cuts across management and non-management employees in the selected companies. A sample
size of 370 was selected using the Taro Yamane formula. The study adopted a stratified random
sampling technique, while a standardized questionnaire was used to gather responses from the
research participants. The descriptive statistics and Ordinary Least Squares regression were
used for statistical analyses. The regression analysis revealed that inventory availability had a
significant and positive impact on the organizational production efficiency of the selected
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manufacturing businesses in Calabar. The study emphasized the need for maintaining accurate
records of inventory to enhance production efficiency.

Zhu and Liu (2024) investigated the impact of flexible inventory management on
financial performance, focusing on the ability to quickly adjust inventory deviations. Their
study also examined the moderating roles of firm growth and firm size. Drawing on empirical
data from 1,953 listed manufacturing firms in China between 2005 and 2021, the researchers
employed a moderation model and three-way interaction analysis to test their hypotheses. The
findings indicated a positive relationship between inventory flexibility and financial
performance. However, firm growth was found to weaken this relationship. Additionally, firm
size mitigated the negative moderating effect of firm growth on the link between inventory
flexibility and financial performance.

Gaps ldentified in the Empirical Review

Empirical studies of the link between inventory management and financial performance
have concentrated on assessing whether inventory reduction or inventory responsiveness leads
to higher financial performance. The empirical reviews provided valuable insights into the
relationship between inventory management and financial performance of manufacturing firms
in Nigeria, several gaps remain that this study addressed. None of the previous studies
incorporated accounts receivable period, accounts payable period, capital structure and firm
size as moderating variables. Zhu and Liu (2024), explored firm size and growth. These factors,
ARP, APP, capital structure, and firm size—act as moderating variables by shaping a firm's
ability to effectively manage its inventory conversion period. Their combined influence
determines how efficiently a firm can balance liquidity, profitability, and operational
effectiveness while minimizing risks associated with overstocking or stockouts. Many studies
aggregated data across various manufacturing sectors without delving into sector-specific
impacts. A more detailed analysis within specific sectors (e.g., pharmaceuticals, food and
beverages, textiles) can provide tailored insights that general studies might overlook. Several
studies utilized relatively short time frames (5-7 years). Extending the period of analysis capture
long-term trends and effects of inventory management on financial performance, providing a
more robust understanding. The present study covers a period of twelve (12) years 2011-2022.
This research will fill these gaps by adopting a comprehensive, approach to investigate the
impact of inventory management on the financial performance of manufacturing firms in
Nigeria on sectoral basis.

Methodology

This study's research design is quantitative and expo facto with a focus on gathering
numerical data to analyse the relationship between inventory management and financial
performance of Nigerian listed manufacturing enterprises. The panel data were collated from
the annual reports and accounts of the selected manufacturing firms over a period of twelve
years (2011-2022). The financial documents provide detailed information on critical factors
such as return on assets, inventory conversion period in days, accounts receivable and payable
term in days. The population of interest for this study is forty-eight (48) listed manufacturing
enterprises in the specific sectors of the manufacturing firms in Nigeria selected for this study.
The sample for this is twenty-eight (28) manufacturing companies from four different sectors:
consumer products, industrial goods, health, and agricultural manufacturing. The sampling
technique is purposeful sampling. These companies were selected based on the availability of
the relevant data over the period of the study. The sample's characteristics were summarised
using descriptive statistics of means and standard deviations. Correlation analysis was used to
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determine the association between inventory management variables and financial performance
(return on assets). Panel data regression analyses comprising fixed and random effects models
were used to determine the extent to which inventory management variables predict financial
performance after accounting for other confounding factors.

Table 1
Population and Sample Size
SEQUENCE SECTORS POPULATION SAMPLE SIZE
NUMBER
1 Consumer Goods 20 11
2 Industrial Goods 13 07
4 Agricultural 5 04
5 Healthcare 10 06
Total 48 28

Note. Authors’ design 2024.
Table 2

Measurement of Variables

Return on Assets (ROA) (Net Income / Total Assets) * 100.

Inventory Conversion Period in Days (Inventory / COGS) * 365.
Accounts Receivable Period in Days (Accounts Receivable / Revenue (sales) * 365.
Accounts Payable Period in Days (Accounts Payable / Cost of sales. * 365.
Current Ratio Current Assets/Current Liabilities

Firm Size Logarithms of Total Assets

Leverage Total Debt/Total Assets

Note. Authors’ design 2024.
Model Specification
ROA=B0+B1INVCRi+B2ACRV Pi+tB3ACPPi+BACURRi+ +B5F Zit +B6DEBT ARirte
Where:
ROA is the Return on Assets, the dependent variable.
INVCR is the Inventory Conversion Period.
ACRVP is the Accounts Receivable Period.
ACPP is the Accounts Payable Period.
CURR is the Current Ratio.
FZ is the Firm Size
DEBTAR is the Debt-to-Equity Ratio.
S0 is the intercept term.

BLl, B2, B3, B4, B5, B6, B7, p1, 2, 3, p4, p5, 6, are the coefficients of the
independent variables.

ge is the error term.
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Results and Discussion of Findings
Results
Table 3

Descriptive Statistics of the Selected Manufacturing Firms in Nigeria

E_Or':sgmer Goods ROA INVCP  ACRVP ACPP  FIRM_SIZE DEBTAR
I
Mean 0.077 91.300 54.241 162.852 1.242 7.460
Maximum 0.265 208.466  203.110 512.350 8.120 8.824
Minimum -0.092 30.292 5.977 7.154 0.412 0.358
Std. Dev. 0.073 36.524 34.936 86.377 1.786 1.907
I':’;Sr‘:fst”a' Goods ROA INVCP  ACRVP ACPP  FIRM_SIZE DEBTAR
Mean 0.123 108.770  55.171 180.385 7.481 0.473
Median 0.097 101.965  29.265 149.803 7.216 0.444
Maximum 0.540 263517  313.685  1513.351 9.306 0.827
Minimum -0.14 45.191 0.0178 20.325 6.271 0.041
Std. Dev. 0.122 44.934 73.628 167.030 1.007 0.151
';'??:]tsh Care ROA INVCP  ACRVP ACPP  FIRM_SIZE DEBTAR
I
Mean -0.007 189.928  100.929 252.262 6.717 0.553
Maximum 0.266 578583  310.172  1118.744 7.633 1.253
Minimum -0.352 65.974 8.343 11.330 5.590 0.215
Std. Dev. 0.116 105242  66.250 232.708 0.581 0.175
ﬁi%ifs“'t“ra' ROA INVCP  ACRVP ACPP  FIRM SIZE DEBTAR
Mean 0.032 194.444  808.309 336.804 7.168 0.586
Maximum 0.298 577.948  36026.22  3923.742 8.156 1.300
Minimum -0.199 52.224 0.162 11.313 6.191 0.178
Std. Dev. 0.117 129.284  5191.915  620.479 0.531 0.271

Note. Analyzed using EViews

Table 3 presents Descriptive statistics. As regards Consumer goods firms, the average
ROA is 0.077, indicating positive profitability, though the range varies widely (from -0.092 to
0.265), suggesting that some firms struggle with profitability. The inventory conversion period
(INVCP) has a mean of 91.3 days, with a relatively high standard deviation (36.524). This
indicates varying efficiency in inventory management among firms in this sector, which can
influence cash flow and profitability. Firm size (mean = 1.242) and DEBTAR (mean = 7.460)
suggest relatively high leverage, with larger firms being more financially stable.

In industrial goods manufacturing firms, this sector shows a higher average ROA
(0.123) than Consumer Goods, with a broader range (from -0.14 to 0.540), indicating variability
in profitability. The mean INVCP is 108.77, and the DEBTAR is significantly lower (0.473),
suggesting that industrial firms operate with lower leverage.
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Health Care firms have a negative average ROA (-0.007), indicating profitability
challenges. The large range in ROA (-0.352 to 0.266) highlights financial struggles in parts of
this sector. INVCP and ACRVP are notably high, with means of 189.928 and 100.929,
respectively, suggesting extended periods in converting inventory and collecting receivables.

Agricultural firms have an average ROA of 0.032, with considerable variability
(standard deviation of 0.117), showing inconsistent profitability across firms. The mean INVCP
is high (194.444), and ACRVP is significantly elevated at 808.309, indicating prolonged periods
for inventory turnover and receivables collection.

Table 4

Correlation Matrix

Consumer Goods

ROA INVCP ACRVP ACPP FIRM_SIZE DEBTAR

ROA 1
INVCP -0.3 1
ACRVP 0.07 -0.02 1
ACPP 0.02 -0.02 0.56 1
FIRM_SIZE -0.04 -0.1 0.24 0.14 1
DEBTAR 0.01 0.08 -0.27 -0.08 -0.97 1

Note. Analyzed using EViews
Industrial Goods Sector

ROA INVCP ACRVP ACPP FIRM_SIZE DEBTAR

ROA 1
INVCP -0.17 1
ACRVP -0.15 0.05 1
ACPP -0.17 -0.18 0.11 1
FIRM_SIZE -0.05 -0.13 -0.09 -0.04 1
DEBTAR -0.09 -0.24 -0.12 0.39 -0.28 1

Note. Analyzed using EViews

HealthCare Sector

ROA INVCP ACRVP ACPP FIRM_SIZE DEBTAR

ROA 1
INVCP -0.24 1
ACRVP -0.38 0.64 1
ACPP -0.35 0.09 0.43 1
FIRM_SIZE 0.68 -0.26 -0.27 -0.29 1
DEBTAR -0.11 0.08 0.18 0.45 0.08 1

Note. Analyzed using EViews
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Agricultural Firms

Sector
ROA INVCP  ACRVP ACPP FIRM_SIZE DEBTAR
ROA 1
INVCP -0.36 1
ACRVP -0.07 0.44 1
ACPP -0.16 0.71 0.86 1
FIRM_SIZE 0.61 -0.17 -0.14 -0.01 1
DEBTAR -0.69 0.53 0.19 0.42 -0.45 1

Note. Analyzed using EViews

Table 4 presents correlation matrix. In the consumer goods firms, a negative correlation
between ROA and INVCP (-0.3) implies that longer inventory holding periods negatively
impact profitability. Firm size and DEBTAR have a strong negative correlation (-0.97),
indicating that larger firms tend to rely less on debt financing. In Industrial goods firms, he
negative correlation between ROA and both INVCP (-0.17) and DEBTAR (-0.09) suggests that
longer inventory periods and higher debt levels might reduce profitability, though these effects
are weaker than in the Consumer Goods sector. In the healthcare manufacturing firms, ROA is
negatively correlated with ACRVP (-0.38) and ACPP (-0.35), indicating that extended
collection and payment periods reduce profitability. FIRM_SIZE shows a strong positive
correlation with ROA (0.68), suggesting that larger firms in this sector are more profitable. In
the Agricultural manufacturing firms, there is a strong negative correlation between ROA and
DEBTAR (-0.69), suggesting that firms with higher debt levels are less profitable. A strong
positive correlation between ROA and firm size (0.61) implies that larger firms have a
profitability advantage, possibly due to greater operational efficiency and better financial
leverage.

Unit Root Tests

The unit root tests indicate that most financial variables (such as ACRVP, ACPP,
FIRM_SIZE, and DEBTAR) tend to be non-stationary at level across sectors, suggesting these
factors are influenced by trends or external economic conditions. To achieve reliable modeling,
these variables must be differenced to ensure their stability.
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Table 5

Consumer Goods

Null Hypothesis: Unit root (Individual unit root process)

At Level At 1st Difference
ADF ADF
Fisher . Fisher .
Chi- P-Value Decision Chi- P-Value Decision
Square Square
ROA 34.432 0.0444 Stationary
INVCP 43.939 0.0036 Stationary
ACRVP 27542 01913 Non- 93.693 0 Stationary
Stationary
Non- .
ACPP 21.881 0.467 . 84.586 0 Stationary
Stationary
Non- .
FIRM_SIZE 24.572 0.318 . 77.327 0 Stationary
Stationary
DEBTAR 85724  0.9953 Non- 55.697  0.0001 Stationary
Stationary

Note. Analyzed using EViews

In the Consumer Goods Sector, ROA and INVCP are stationary at level, as indicated by p-
values less than 0.05 (e.g., ROA has a p-value of 0.0444, INVCP has 0.0036), suggesting these
variables are stable and mean-reverting without differencing. ACRVP, ACPP, FIRM_SIZE, and
DEBTAR are non-stationary at level, with p-values greater than 0.05, indicating that these variables
exhibit trends or fluctuations over time. All non-stationary variables (ACRVP, ACPP, FIRM_SIZE,
and DEBTAR) become stationary after first differencing, meaning they stabilize in terms of mean and
variance only after this transformation. The stationary nature of ROA and INVCP implies these
variables are inherently stable over time in the Consumer Goods sector, making them reliable
indicators for modeling profitability and inventory efficiency. The need to difference ACRVP, ACPP,
FIRM_SIZE, and DEBTAR suggests that these variables have underlying trends, which, if
unaddressed, could distort regression analysis. Differencing stabilizes them, allowing for more
accurate modeling and interpretation.
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Table 6
Industrial Goods

Null Hypothesis: Unit root (Individual unit root process)

At Level At 1st Difference
ADF ADF
Fisher - Fisher .
Chi- P-Value Decision Chi- P-Value Decision
Square Square
ROA 35.996 0.001 Stationary -
INVCP 29.43 0.0091 Stationary -
ACRVP 1418  0.4364 Non- 4191  0.0001 Stationary
Stationary
Non- .
ACPP 23.507 0.0525 . 39.3 0.0003 Stationary
Stationary
FIRM_SIZE 9.0613 0.8271 Non- 41.121 0.0002 Stationary
Stationary
Non- .
DEBTAR 21.345 0.0931 . 57.626 0 Stationary
Stationary

Note. Analyzed using EViews

In the Industrial Goods Sector, ROA and INVCP are stationary at level (p-values: ROA
=0.001, INVCP = 0.0091), indicating they are consistent and mean-reverting. Other variables,
including ACRVP, ACPP, FIRM_SIZE, and DEBTAR, are non-stationary with p-values above
0.05. Non-stationary variables become stationary upon first differencing, which stabilizes their
mean and variance for more accurate analysis. ROA and INVCP’s stability make them reliable
metrics for ongoing assessment without needing transformation.

Table 7
Health Care

Null Hypothesis: Unit root (Individual unit root process)

At Level At 1st Difference
ADF
ADF Fisher . Fisher .
Chi-Square P-Value Decision Chi- P-Value Decision
Square
ROA 17.664 0.1263 Non-Stationary ~ 60.344 0 Stationary
INVCP 23.471 0.024 Stationary - - -
ACRVP 101.64 0.5604 Non-Stationary 39.658 0.0001 Stationary
ACPP 16.625 0.1642 Non-Stationary ~ 45.659 0 Stationary
FIRM_SIZE 4.7443 0.966 Non-Stationary 33.161 0.0009 Stationary
DEBTAR 23.691 0.0224 Stationary - - -

Note. Analyzed using EViews
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In the Health Care Sector, INVCP and DEBTAR are stationary at level (p-values:
INVCP = 0.024, DEBTAR = 0.0224), which suggests these are stable, mean-reverting factors
in this sector. ROA, ACRVP, ACPP, and FIRM_SIZE are non-stationary at level, implying
variability and potential trends. All non-stationary variables (ROA, ACRVP, ACPP, and
FIRM_SIZE) become stationary after differencing, meaning they stabilize for analysis after
accounting for trends. The stationary nature of INVCP and DEBTAR means these variables are
consistent, allowing firms to use them reliably to assess financial and inventory stability.

Table 8
Agricultural Sector

At Level At 1st Difference
ADF
ADF Fisher . Fisher .
Chi-Square P-Value Decision Chi- P-Value Decision
Square
ROA 12.409 0.1339 Non-Stationary ~ 25.499 0.0013 Stationary
INVCP 17.718 0.0234 Stationary - - -
ACRVP 10.954 0.2043 Non-Stationary 41.227 0 Stationary
ACPP 8.4676 0.3892 Non-Stationary ~ 28.346 0.004 Stationary
FIRM_SIZE 4.8424 0.7743 Non-Stationary ~ 25.154 0.0015 Stationary
DEBTAR 5.4087 0.7131 Non-Stationary 24.143 0.0022 Stationary

Note. Analyzed using EViews

Agricultural Sector, INVCP is stationary at level (p-value = 0.0234), meaning inventory
management is relatively consistent in this sector. ROA, ACRVP, ACPP, FIRM_SIZE, and
DEBTAR are non-stationary, indicating that these metrics experience trends and variability over
time. INVCP’s stability indicates predictable inventory turnover, a valuable asset for
agricultural firms dealing with perishable products or seasonal cycles.

Overall implication across sectors, ROA and INVCP tend to be more stable, meaning
profitability and inventory turnover may serve as more reliable indicators for short-term
financial planning without needing further transformation.
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Panel Data Regression Analysis
Table 9

Hausman Specification Tests: Consumer Goods Manufacturing Firms

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.
Period random 13.916006 5 0.0162
Variable Fixed Random Var (Diff.) Prob.
INVCP -0.0005 -0.000762 0 0.0297
D(ACRVP) 0.0001 0.000109 0 0.925
D(ACPP) -4E-05 -0.000075 0 0.2209
D(FIRM_SIZE) 0.0473 0.031541 0.000257 0.3261
D(DEBTAR) 0.0361 0.018591 0.000231 0.2494
Note. Analyzed using EViews
Table 10
Fixed Effect Model
Dependent Variable: ROA
Method: Fixed Effect Estimation
Variable Coefficient Std. Error t-Statistic Prob.
C 0.120075 0.022580 5.317810 0.0000
INVCP -0.000539 0.000244 -2.211125 0.0294
D(ACRVP) 0.000102 0.000225 0.455239 0.6500
D(ACPP) -3.57E-05 0.000101 -0.351403 0.7261
D(FIRM_SIZE) 0.047291 0.043211 1.094438 0.2765
D(DEBTAR) 0.036107 0.040985 0.880978 0.3806
Cross-section Fixed Effect
Unilever Plc -0.030723
Cadbury Nig -0.051589
PZ Cussons Nig Plc 0.007761
Nestle Nig Plc 0.095988
Flour Mills -0.046502
Honeywell Flour -0.064380
Guinness Plc -0.037246
Nigerian Breweries -0.009707
Vitaform Nig Plc 0.043608
Dangote Sugar Refinery 0.046093
Nascon Allied Industries 0.046697

Note. Analyzed using EViews

Table 9 and Table 10 present the results of Hausman test and random effect of panel data
regression respectively in the Consumer goods sector. The Chi-Sq. statistic is 13.916 with a p-
value of 0.0162, which is below 0.05. This indicates that the fixed effects model is more
appropriate for this sector, suggesting that firm-specific characteristics play a significant role
in explaining profitability (ROA) in Consumer Goods firms.

The Fixed Effect Model in Table 10 examines how various factors influence the Return
on Assets (ROA) for a sample of industrial manufacturing firms. Looking at the results, the
constant term (C) has a coefficient of 0.120075, which is statistically significant (p-value =
0.0000). This indicates that, on average, when all other variables are held constant, ROA is
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expected to be 0.120075. This suggests a baseline level of profitability across the firms in the
sample, independent of changes in the variables studied.

The inventory conversion period (INVCP) has a negative coefficient of -0.000539,
which 1is statistically significant (p-value = 0.0294). This suggests that as the inventory
conversion period (the time required to turn inventory into sales) increases, ROA decreases.
This result implies that firms with more efficient inventory management, indicated by shorter
conversion periods, tend to experience higher profitability, likely due to quicker asset turnover
and lower holding costs.

D(ACRVP), D(ACPP), D(FIRM SIZE), D(DEBTAR): These variables are not
significant in this model, indicating they may not substantially affect ROA in this sector.

Firm-specific fixed effects provide insight into inherent profitability differences across
firms. For example, Nestle Nig Plc shows a positive fixed effect (0.095988), suggesting it has
a relatively higher baseline ROA compared to other firms in the sample. In contrast, firms like
Cadbury Nig and Honeywell Flour have negative fixed effects, indicating that they tend to have
a lower baseline ROA, all else being equal. These fixed effects suggest that some firms may
possess unique characteristics or efficiencies that influence profitability beyond the variables
analyzed in this model.

In conclusion, the results highlight that inventory management efficiency (as
represented by the inventory conversion period) is the only variable with a statistically
significant effect on ROA. This suggests that improving inventory turnover could positively
impact profitability.

Table 11

Hausman Specification Tests: Industrial Goods Manufacturing Firms

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.
Period random effect 1.9578 5 0.855
Variable Fixed Random Var (Diff.) Prob.
INVCP -0.001092 -0.001112 0 0.8419
D(ACRVP) -0.000118 -0.000086 0 0.7658
D(ACPP) -0.000101 -0.000077 0 0.3153
D(FIRM_SIZE) -0.015967 -0.009152 0.00009 0.4722
DEBTAR -0.298001 -0.31998 0.000854 0.4521

Note. Analyzed using EViews
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Table 12
Random Effect
Dependent Variable: ROA

Method: Panel EGLS (Period random effects)

Variable Coefficient Std. Error t-Statistic Prob.

C 0.23902 0.030905 7.73404 0
INVCP -0.001112 0.000279 -3.989577 0.0002
D(ACRVP) -8.64E-05 0.000253 -0.340954 0.7342
D(ACPP) -7.67E-05 5.33E-05 -1.440407 0.1546
D(FIRM_SIZE) -0.009152 0.024041 -0.380671 0.7047
D(DEBTAR) -0.31998 0.082088 -3.898011 0.0002

Note. Analyzed using EViews

In Table 11, the Chi-Sq. statistic is 1.9578 with a p-value of 0.855, which is greater than
0.05. This result supports the use of the random effects model, indicating that differences across
firms are more random and are not strongly influenced by unique firm characteristics.

In Table 12, intercept (C) indicates the positive intercept (p=0.000) suggests an overall
profitable baseline for firms in this sector. INVCP, this variable has a significant negative effect
on ROA (-0.001112, p=0.0002), implying that an extended inventory conversion period reduces
profitability. DEBTAR also negatively impacts ROA (-0.31998, p=0.0002), suggesting that
higher leverage is associated with lower profitability. D(ACRVP), D(ACPP), D(FIRM_SIZE),
these variables are not significant, indicating they may have a lesser role in affecting
profitability in this sector.

The random effects model’s appropriateness suggests that firm-specific factors are less
critical in this sector; instead, general industry practices affect profitability. Inventory
management and debt levels are key, and firms should strive to manage inventory conversion
times efficiently and limit debt usage to avoid negative impacts on profitability.

Table 13

Health Care Firms

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.
Period random effect 3.782 5 0.5812
Variable Fixed Random Var (Diff.) Prob.
INVCP -0.000167 -0.000107 0 0.398
D(ACRVP) -0.000789 -0.000608 0 0.3718
D(ACPP) 0.000081 0.000096 0 0.8066
D(FIRM_SIZE) 0.29304 0.269919 0.006466 0.7737
DEBTAR 0.036043 -0.022835 0.002069 0.1956

Note. Analyzed using EViews
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Table 14

Random Effect
Dependent Variable: D(ROA)
Method: Panel EGLS (Period random effects)
Variable Coefficient Std. Error t-Statistic Prob.
C 0.020357 0.066028 0.308304 0.759
INVCP -0.000107 0.000221 -0.483015 0.631
D(ACRVP) -0.000608 0.000364 -1.67058 0.1005
D(ACPP) 9.60E-05 0.00013 0.741223 0.4617
D(FIRM_SIZE) 0.269919 0.136959 1.9708 0.0538
DEBTAR -0.022835 0.100294 -0.227685 0.8207

Note. Analyzed using EViews

In Table 13, the Chi-Sq. statistic is 3.782 with a p-value of 0.5812, supporting the
random effects model, as the p-value is above 0.05. This suggests that firm-specific factors are
less influential, and the variation in profitability can be attributed more to general industry
conditions or random factors.

In Table 14, intercept (C), is not statistically significant, indicating no meaningful
baseline profitability across Health Care firms in this sector. D(FIRM_SIZE): This variable
shows a positive but borderline significant relationship with ROA (coefficient = 0.269919,
p=0.0538), suggesting that larger firms might experience higher profitability. D(ACRVP),
D(ACPP), DEBTAR, INVCP: These variables do not have statistically significant coefficients,
indicating a weak or non-existent relationship with ROA in this model.

The results suggest that larger firms might have a profitability advantage, possibly due
to economies of scale, but there is no strong indication that specific variables like debt levels
or payment periods impact profitability. Thus, growth strategies to increase firm size might be
beneficial, though the sector appears less dependent on specific financial ratios or practices.

Table 15

Agricultural Firms

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.
Period random 43.967 5 0.5542
Variable Fixed Random Var (Diff.) Prob.
INVCP 0.000204 0.000062 0 0.305
D(ACRVP) -0.000001 0.000001 0 0.6114
D(ACPP) 0.000041 0.000022 0 0.5056
D(FIRM_SIZE) 0.148632 0.124349 0.01739 0.8539
D(DEBTAR) -0.24717 -0.171656 0.012634 0.5017

Note. Analyzed using EViews
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Table 16
Random Effect Model

Dependent Variable: D(ROA)
Method: Panel EGLS (Period random effects)

Variable Coefficient Std. Error t-Statistic Prob.

C -0.019117 0.03505 -0.545402 0.5889
INVCP 6.17E-05 0.000153 0.403302 0.6892
D(ACRVP) 5.20E-07 5.02E-06 0.103718 0.918
D(ACPP) 2.21E-05 5.31E-05 0.414976 0.6807
D(FIRM_SIZE) 0.124349 0.12522 0.993046 0.3275
D(DEBTAR) -0.171656 0.156149 -1.099311 0.2791

Note. Analyzed using EViews

In Table 15 the Chi-Sq. statistic is 43.967 with a p-value of 0.5542, favoring the random
effects model. This result suggests that differences in profitability are largely random rather
than firm-specific.

In Table 16 Intercept (C) is not significant, indicating no notable baseline profitability
in this sector. D(FIRM_SIZE), while positive, the coefficient for firm size is not statistically
significant, suggesting that increases in firm size do not necessarily contribute to profitability.
INVCP, D(ACRVP), D(ACPP), DEBTAR, these variables are also not statistically significant,
showing that they may not have a direct impact on profitability in the agricultural sector.

In the Agricultural sector, the lack of significant results across variables suggests that
profitability may be influenced by external factors not captured in the model, such as
environmental conditions, market prices for agricultural products, or government policies. The
random effects model’s preference further implies that firm-specific characteristics are less
influential, and sector-wide trends likely drive performance. Firms may need to focus on
broader risk management practices, like diversification and market adaptation, rather than
specific financial management metrics.

Discussion of Findings

The findings reveal distinct relationships between inventory management practices and
financial performance across the sectors examined.

In the Consumer Goods Sector, the fixed effects model was preferred, emphasizing that
firm-specific factors significantly affect profitability (ROA) in this sector. INVCP showed a
negative impact on ROA, indicating that efficient inventory conversion is crucial for enhancing
profitability. This aligns with Deloof (2003) and Koumanakos (2008), who highlighted the
significance of inventory management efficiency in improving firm performance.

In Industrial Goods Sector, the random effects model was selected, suggesting that
variations in financial performance are not heavily driven by individual firm characteristics but
rather by broader industry practices. INVCP and DEBTAR were negatively associated with
ROA, emphasizing that longer inventory periods and high debt levels reduce profitability.
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In Health Care Sector, the random effects model was also suitable here, with firm size
showing a marginally significant positive effect on profitability, suggesting economies of scale
might benefit larger firms. These results suggest that Health Care firms in Nigeria focused on
operational expansion rather than inventory-specific strategies, reflecting sectoral nuances.

In Agricultural Sector, the random effects model was used, with no significant influence
of inventory metrics or firm size on profitability. This suggests that external factors such as
market prices or environmental conditions might be more critical.

This study emphasizes the importance of inventory-related metrics, such as inventory
turnover, conversion periods, and debt management, in influencing financial performance.
Inventory Conversion Period (INVCP) as a critical factor, particularly in the Consumer Goods
and Industrial Goods sectors, where efficient conversion positively impacts profitability.
Similar metrics (e.g., inventory days, inventory turnover) are highlighted in studies like Dedunu
and Weerasinghae (2018) and Pong and Mitchell (2012), linking inventory efficiency to
profitability.

This study specifically analyzes sectoral variations in inventory management's impact
on financial performance, whereas many reviewed studies (e.g., Jonah et al., 2023) focus on
aggregate impacts across sectors. This sector-specific approach aligns with findings from
studies like Zhu and Liu (2024), which emphasize the importance of moderating variables like
firm size and growth in sectoral contexts.

This research introduces Accounts Receivable Period (ARP), Accounts Payable Period
(APP), capital structure, and firm size as moderating factors, enriching the analysis. Zhu and
Liu (2024), explored firm size and growth. The moderating variables were comprehensively
examined, making this study a more integrative investigation.

This study uniquely identifies sector-specific drivers (e.g., firm size influencing
profitability in Health Care, and inventory turnover in Industrial Goods). In contrast, studies
like Dedunu and Weerasinghae (2018) and Alhassan and Muhammad (2022) aggregate findings
without focusing on sectoral nuances.

This research spans 12 years (2011-2022), capturing long-term trends. Many empirical
studies (e.g., Jonah et al., 2023, with a 3-year window) analyze shorter periods, potentially
missing broader trends.

The inclusion of variables like ARP and APP in your study extends beyond traditional
metrics (e.g., inventory turnover in Pong & Mitchell, 2012) to explore working capital and
liquidity effects. This broader approach contrasts with the narrower scopes of many reviewed
studies.

This research exclusively examines Nigerian manufacturing firms, whereas reviewed
studies often focus on different countries or regions (e.g., the UK and Germany in Pong &
Mitchell, 2012, and China in Zhu & Liu, 2024). This makes your findings highly contextualized
for Nigeria.

This contributes a deeper understanding of inventory management's sectoral impacts
and introduces additional moderating variables. This sets it apart from many reviewed studies
that lack this level of specificity or fail to explore long-term trends. The research also fills
empirical gaps by offering a tailored approach to Nigerian manufacturing firms, emphasizing
the need for sector-specific strategies to optimize financial performance.
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Contribution to Knowledge
This study contributes to the existing body of knowledge in the following ways:

1. it provides a comprehensive analysis of the impact of inventory management on the
financial performance of listed manufacturing firms in Nigeria across various sectors,
filling a gap in the literature,

2. the study highlights the varying effects of inventory management practices on financial
performance across different manufacturing sectors, emphasizing the need for sector-
specific approaches and strategies,

3. the findings offer insights into the relative importance of inventory management for
profitability and asset utilization in different manufacturing sectors, guiding decision-
making processes for firms and policymakers,

4. the study contributes to the understanding of the contingency theory of inventory
management by examining the relationship between inventory management practices
and financial performance in the context of the Nigerian manufacturing sector,

5. the research provides a foundation for further studies and investigations into the
interplay between inventory management, operational efficiency, and financial
performance in the Nigerian manufacturing sector.

Suggestions for Further Studies

While this study provides valuable insights into the relationship between inventory
management and financial performance in the Nigerian manufacturing sector, there are
opportunities for further research:

1. future studies could explore the impact of specific inventory management techniques,
such as just-in-time (JIT), vendor-managed inventory (VMI), and material requirements
planning (MRP), on financial performance across different manufacturing sectors,

2. qualitative research, including case studies and interviews with industry experts, can
shed light on inventory management difficulties, best practices, and decision-making
processes in Nigeria's manufacturing sector,

3. comparative studies with other countries or regions could shed light on the unique
challenges and opportunities faced by Nigerian manufacturing firms in implementing
effective inventory management practices and their impact on financial performance.
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Abstract

Introduction: Having domestically producible energy resources is a crucial factor for
sustainable economic growth and development. Countries lacking these resources and
depending heavily on energy imports can experience significant imbalances in their trade
balances. Energy imports also constitute one of the largest components of the current account
deficit. An increase in the current account deficit is a significant factor contributing to economic
crises in such countries. In countries without sufficient fossil fuel resources, energy imports are
among the primary causes of trade deficits. This study examines the impacts of Turkey’s
renewable energy-based production on its trade balance.

Method: A time series analysis was conducted using data on renewable energy production and
trade balance. The period from 1991 to 2022 was analyzed using the Autoregressive Distributed
Lag (ARDL) bounds testing approach.

Results or Findings: The analysis of the relationship between the trade balance and the
utilization of renewable energy resources indicates a statistically significant and long-term
negative relationship between these two variables.

Discussion or Conclusion: In light of these results, the presence of a statistically significant
and negative correlation between renewable energy production and trade balance in Turkey
over the long term highlights renewable energy as a crucial factor for sustainable economic
growth.
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Tiirkiye’de Yenilenebilir Enerji Kaynaklarimin Dis Ticaret Dengesi Uzerine
Etkileri
Savas Cam? & Erkan Aktas®

Oz
Giris: Ulkelerin yurt iginde iiretebildigi enerji kaynaklarina sahip olmalari, siirdiiriilebilir
ekonomik biiylime ve kalkinma i¢in 6nemli bir faktordiir. Enerji kaynaklarina sahip olmayan,
enerji yoksunu ilkelerde enerji ithalatina dayali enerji tedarigi, dis ticaret dengesinde
bozulmalar meydana getirebilir. Enerji ithalat1 ayn1 zamanda cari agigin en biiyiik unsurlarindan
birini olusturmaktadir. Cari agikta meydana gelen artis ilkelerin ekonomik krizlerle
karsilasmasinda dnemli bir faktordiir. Fosil enerji yoksunu iilkelerde enerji ithalati dis ticaret
aciginin en Onemli sebeplerinden birini olusturmaktadir. Bu calismada Tiirkiye nin

yenilenebilir enerji kaynaklarina dayali enerji liretiminin dis ticaret dengesi lizerine etkileri
incelenmistir.

Yontem: Yenilenebilir enerji iiretimi ile dis ticaret dengesi verileri kullanilarak zaman serisi
analizi yapilmistir. 1991-2022 aras1 donemi kapsayan yillik veriler kullanilarak ARDL
(Autoregressive Distributed Lag) sinir testi yaklasimi ile analiz edilmistir.

Sonuglar ya da Bulgular: Dis ticaret dengesi ile yenilenebilir enerji kaynaklar1 kullanimi
arasindaki iligkinin analiz edildigi model sonucu uzun dénemde iki degisken arasinda negatif
ve istatistiksel olarak anlamli bir iligki oldugu goriilmektedir.

Tartisma ya da Yapilan Cikarimlar: Bu sonuglar 1s1ginda Tiirkiye’de uzun donemde
yenilenebilir enerji liretiminin dis ticaret dengesi iizerinde istatistiksel olarak anlamli ve negatif
iliskinin varligi, stirdiiriilebilir bir ekonomik biiylime i¢in yenilenebilir enerjinin énemli bir
faktor oldugunu ortaya koymaktadir.

Anahtar Kelimeler: yenilenebilir enerji, dis ticaret dengesi, enerji ithalati, siirdiiriilebilir
ekonomi
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Giris

Enerji, glinlimiizde ekonomik biiyliime ve insan yagaminin vazge¢ilmez unsurlarindan
biri olarak degerlendirilmektedir. Ozellikle sanayi devrimi ile baslayan makinelesme ve hizli
smai lretimi enerji kullanimini arttirmistir. Sanayilesme ile ekonomik biiylime i¢in temel girdi
olan enerji, giinlikk yasamda da elektrifikasyonun artmasi ile enerjiye olan talebi artirmistir
(Kavcioglu, 2019). Ulke ekonomilerinin bilyiimesinde ve gelismesinde basat faktdr olan enerji,
esit olmayan kaynak dagilimi ile enerji bagimliligina sebep olmaktadir (Giivenoglu & Ercakar,
2018). Ozellikle enerji kaynaklaria sahip olmak, bu kaynaklara sahip olan iilkeler de ekonomik
gelismeyi desteklerken, enerji yoksunu tilkeler bu alanda disa bagimli hale gelmislerdir.

Hayatin her alaninda ihtiya¢ duyulan enerji, iilke ekonomilerinin kalkinmasinda ve
stirdiiriilebilir bir ekonomi modeli olusturmasinda en 6nemli unsurlardan biridir (Yildirim &
Nuri, 2018). Sanayide kullanilan fosil temelli enerjiler yerine yenilenebilir enerji kullaniminin
yayginlagmasi enerji doniistimiinii desteklemektedir. Bu doniisiim esasinda stirdiiriilebilir
ekonominin siirdiiriilebilir ¢evre iligkisini de giiglendirmektedir.

Fosil kaynakli enerjiler her tilkede esit bir sekilde bulunmamaktadir. Tiirkiye gibi enerji
yoksunu tilkelerde enerjinin disa bagimliligi, en 6nemli makroekonomik sorunlardan biri olan
dis ticaret dengesini bozarak cari acik sorununu biiyiitmektedir (Saritas ve ark. 2018). Gelisen
teknoloji ile sanayide elektrifikasyonun yayginlasmasi, yenilenebilir enerji kaynakli enerji
iretim yontemlerinin gelismesine katki saglayarak enerji ithalatin1 azaltmaya yonelik
alternatifleri de beraberinde getirmektedir.

Yenilenebilir enerji kaynaklari, son yillarda hem global hem de ulusal diizeyde enerji
politikalarinda merkezi bir konum kazanmustir. Ozellikle, iklim degisikligi ile miicadele ve
stirdiirtilebilir kalkinma hedefleri dogrultusunda, yenilenebilir enerjinin tesvik edilmesi, enerji
arz giivenligi acgisindan da 6nem kazanmaktadir. Kasman & Duman (2015) calismalarinda,
yenilenebilir enerjinin CO2 emisyonlarini azaltma potansiyeline dikkat ¢ekerken, bu enerji
tiirtiniin ekonomik biiyiime tlizerinde de pozitif etkiler yaratabilecegini vurgulamaktadirlar.

Tirkiye'nin enerji arz giivenligini artirmak ve dis ticaret dengesinin saglanabilmesi i¢in
yenilenebilir enerji kaynaklarina yatirnm yapmasi stratejik bir dneme sahiptir. Menyah ve
Wolde-Rufael (2010) tarafindan yapilan g¢alisma, enerji tiiketiminin ekonomik biiyiime
tizerindeki etkilerini analiz ederken, yenilenebilir enerji kullaniminin uzun vadede ekonomik
dengeler tlizerinde stabilizasyon saglayabilecegini ortaya koymaktadir. Ayni zamanda, Chen,
Kuo ve Chen (2007) ise Asya iilkelerinde elektrik tiiketiminin GSYIH biiyiimesiyle dogrudan
iliskili oldugunu belirtmisler ve bu baglamda Tiirkiye icin de benzer sonuglarin gegerli
olabilecegini 6ne stirmiislerdir.

Yenilenebilir enerji kaynaklar1 sonsuz bir enerji iiretim kaynagi saglamaktadir. Fosil
temelli enerji liretim kaynaklari ise dogada sinirli miktarda bulunmaktadir. Yenilenebilir enerji
kaynaklar1 elektrik enerjisi iiretimi esnasinda herhangi bir atik ¢iktis1 olmamasi sebebiyle
cevreye zarari sinirhidir. Sera gazi salinimi yapmadiklari igin de iklim degisikligine karsi 6nemli
bir faktordiir (Agagbicer, 2010). Yenilenebilir enerji kaynaklar1 fosil temelli enerji liretim
kaynaklarina alternatif enerji tiretim yontemidir. Diinyada bulunan fosil kaynaklarin iilkelere
gore farkliliklar gostermesi kimi tilkelerin bu kaynaklara daha ¢ok sahip olmasini saglarken
kimi ilkelerin de bu kaynaklardan mahrum kalmasina neden olmustur. Ekonomilerin ve
giiniimiiz toplumlarinin en temel ihtiyaci olan bu enerji kaynaklarindan mahrum olmak, iilke
ekonomisi i¢in 6nemli oldugu kadar stratejik olarak da onem arz etmektedir. Yenilenebilir
enerji kaynaklarinin iilke i¢inde iiretime katki sagliyor olmasi, fosil kaynaklardan yoksun olan
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iilkeler i¢in enerji arz glivenliginin artmasi ve enerjide disa bagimliligin azalmasi bakimindan
onemlidir (Gokee, 2018).

Fosil temelli enerji iiretim santrallerinin neden oldugu ¢evresel etkilerin en 6nemlisi sera
etkisine bagh kiiresel 1sinmadir. Sera etkisin yapan gazlar karbondioksit, karbon monoksit
metan gazi, hidrokarbonlar ve kloroflora karbonlar1 gosterilebilir (Tezcan, 1997, s. 101). Fosil
yakitli enerji iiretim santralleri sera gazlarinin salinimina sebep olarak kiiresel 1sinmayi
artirmaktadirlar. Sanayi dncesi doneme gore kiiresel 1sinma yaklasik 1 derece artmistir. Bu 1
derecelik artis kuraklik, seller gibi asir1 hava olaylari, deniz seviyesinde yiikselme ve Arktik
denizinin erimesi gibi olaylarla kiiresel 1sinma kendisini gostermektedir. Sera gazi salinimi
mevcut hizda devam ederse kiiresel 1sinma 2030 ile 2052 yillar1 arasinda 1,5 derece sinirini
gegecegi tahmin edilmektedir. Bu artig sonrasi sicakliklar asirt artacak, kiiresel ¢apta su kitligi
yasanacag1, ekosistem bozulacag ongoriilmektedir (iklim Haber, 2020).

Yenilenebilir enerji, stirdiiriilebilir bir kalkinma modelinin en temel bilesenidir (Peker,
2013). Yenilenebilir enerji kaynaklarinin birgok bolgede uygulanabilir olmasi, 6zellikle kiigiik
oOlgekli santraller olarak kurulabiliyor olmasi, bu santrallerin geleneksel(fosil temelli) enerji
iretim yontemlerine gore daha az maliyetlerle kurulabiliyor olmasi enerjiye erisimi
kolaylastirmaktadir. Kimi ¢aligmalarda yenilenebilir enerjinin yaygin kullanimi ile istihdama
katk1 saglayacak olmasi sosyoekonomik agidan 6nem arz etmektedir (Giillii, 2021). Bolgesel
kalkinmay1 destekleyen yenilenebilir enerji yatirimlari, istihdam yaratma kapasitesi ile bolge
halkinin kalkinmasina katki sunacaktir.

Yenilenebilir enerji kaynaklari, enerji arz giivenligini artirmada Onemli bir rol
oynamaktadir. Yenilenebilir enerji, ithal edilen fosil yakitlara olan bagimlilig1 azaltarak, enerji
kaynaklariin ¢esitlendirilmesine ve enerji tedarikindeki risklerin minimizasyonuna katkida
bulunur. Enerji arz giivenligi, bir iilkenin ekonomik ve sosyal refahinin korunmasi i¢in temel
bir 6neme sahiptir. Yiiksek enerji ithalatt maliyetleri, doviz ¢ikisini artirir ve bu da cari islemler
dengesini olumsuz etkiler. Enerji fiyatlarindaki artislar, ithalat maliyetlerini daha da
yiikselterek cari agigin derinlesmesine yol agar. Karadas ve Isik (2018), yenilenebilir enerji
kullannminin enerji ithalatimi azaltarak cari acigi olumlu yonde etkiledigini bulmuslardir.
Yenilenebilir enerji kaynaklar1 kullanimi, yerli bir enerji liretim yontemi oldugundan enerji
ithalatin1 azaltacak dolayisiyla enerji ithalatinin azalmasi tilkelerin dis ticaret dengelerinin de
diizelmesine katki saglayacaktir.

Tiirkiye’de Yenilenebilir Enerji ve Dis Ticaret Dengesi Iliskisi

Tiirkiye'nin enerji tikketimi biiyiik dlciide ithal fosil yakitlara dayanmaktadir. Bu durum,
dis ticaret dengesi lizerinde Onemli bir baski olusturmakta ve ekonomik kirilganlik
yaratmaktadir. Yenilenebilir enerji kaynaklarma yapilan yatirimlar, bu disa bagimlilig
azaltmanin bir yolu olarak goriilmektedir. Riizgar, gilines, hidroelektrik gibi yenilenebilir enerji
kaynaklarinin kullanimi arttik¢a, enerji ithalati azalarak cari acigin diismesine katkida
bulunacaktir (Ertiirk & Ertiirk, 2018). Yerli iiretim kapasitesinin artirilmasiyla birlikte, enerji
maliyetleri diisecek ve enerji arz giivenligi saglanacaktir. Ozellikle Tiirkiye gibi enerji ithalatina
bagiml {ilkeler i¢in bu durum, stratejik bir Onem tasir. Yenilenebilir enerji yatirimlar
sayesinde, enerji arz1 daha siirdiiriilebilir ve ¢evre dostu hale gelirken, enerji ithalatina harcanan
doviz miktar1 da azalir.
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Grafik 1
Tiirkiye 'de Enerji Ithalati ile Yenilenebilir Enerji Uretimi Arasindaki Iliski (1996-2022)

120.000 45
100.000 "/, | 4310 =
& B
c 80.000 — < ~+ 30 2
S o5 £
S 60.000 N — EEmEP
T 40.000 2 < 15 &
2 - 10 §
= 20.000 £
8 O T T T T T T T T T T T T T T T T T T T T T T T T T T 0 %
w O N0V O A ANMITWON~NVDDOANMSTL OMN~NOWO O AN <
DD DO0OO0O00O0O00000 ddddd dddd d N NN 2
NoNoNoNeooNoRcoR o] o cNolololol*hohohoholohohol 'c

e A N AN AN NN ANNNNNNNNNNNNNNNNNN )

>

Enerji ithalati
Yenilenebilir Enerji

Aciklama. Tiirkiye Cumhuriyet Merkez Bankas1, 2024, Tiirkiye Elektrik Iletim A. S., 2024. Bu
grafik Tiirkiye Cumhuriyet Merkez Bankasi ve Tiirkiye Elektrik Iletim A. S.‘den yararlanilarak
hesaplanmastir.

Grafik 1’e bakildiginda 2008 yil1 ile 2014 yil1 arasindaki paralel seyir haricinde enerji
ithalat1 ile yenilenebilir enerji liretimi arasinda ters yonlii bir iligki oldugu goriilmektedir. Bazi
yillar, 6rnegin 2021-2022 yillarinda paralel seyir izlese de genel olarak ters bir iligskinin oldugu
goriilmektedir. Bu goriiniim yenilenebilir enerji liretiminin toplam enerji iiretimindeki payinin
artmasinin enetji ithalatin1 azalttigini gostermektedir. Enerji ithalatinin toplam ithalat icindeki
payinin yiiksek oldugu goz 6niinde bulunduruldugunda yenilenebilir enerji tiretimindeki artisin
dis ticaret dengesi lizerine olumlu etki yaratabilecegi ongoriilebilir.

Yerli enerji liretim kapasitesinin artirilmasi, enerji arzinin ¢esitlendirilmesini ve enerji
fiyatlarindaki dalgalanmalarin azaltilmasini saglar. Bu durum, 6zellikle enerji ithalatina bagiml
olan ekonomilerde, dis soklara karsi daha direngli bir yap1 olusturur (Inangh & Aki, 2020).
Yerli iiretim kapasitesinin artirilmasi, ayn1 zamanda istihdam yaratma ve teknolojik gelisim gibi
yan faydalar da saglar(Giillii & Kartal, 2021). Tiirkiye'nin yenilenebilir enerji potansiyeli, hem
ekonomik hem de sosyal agidan 6nemli firsatlar sunmaktadir. Ozellikle riizgar ve giines enerjisi
gibi alanlarda yapilan yatirimlar, uzun vadede iilke ekonomisine katkilar saglayacaktir.

Yenilenebilir enerji yatirimlari, baslangigta yiiksek maliyet riski tagisa da uzun vadede
diisiik isletme maliyetleri ve siirdiiriilebilir enerji arzi sagladiklart i¢cin ekonomik olarak
avantajlidir. Bu yatirimlarin maliyet-fayda analizleri, hem finansal siirdiiriilebilirligi hem de
ekonomik biiylimeyi tesvik edici unsurlarini ortaya koyar. Tirkiye'de yenilenebilir enerji
projelerinin ekonomik fizibilitesi, yatirimcilar ve politika yapicilar i¢in kritik bir dneme
sahiptir. Ozellikle giines ve riizgar enerjisi projeleri, diisiik isletme maliyetleri ve cevresel
faydalariyla dikkat ¢cekmektedir. Ekonomik analizler, bu projelerin uzun vadeli getirilerini ve
dis ticaret dengesi iizerindeki olumlu etkilerini vurgulamaktadir (Saray, 2019).

Yenilenebilir enerji politikalarinin uygulanmasi, enerji ithalatin1 azaltarak dig ticaret
dengesinin diizelmesine katkida bulunabilir. Bu politikalarin mali etkileri arasinda devlet
tesvikleri, vergilendirme politikalari ve enerji siibvansiyonlar: bulunur. Uygulanan politikalar,
yerli iretimin artmasini tesvik ederken, ayn1 zamanda enerji verimliligini de artirir. Tiirkiye'de
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yenilenebilir enerji politikalarinin dis ticaret dengesi tizerindeki etkisi, enerji ithalatin1 azaltarak
doviz ¢ikisini engellemesi ve yerli tiretimi tesvik etmesi bakimindan 6nemlidir. Bu politikalarin
etkili bir sekilde uygulanmasi, ekonomik dengeleri olumlu yonde etkileyebilir.

Grafik 2
Tiirkiye de Enerji Ithalat ile Dis Ticaret Dengesi Iliski (1996-2022)
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Aciklama. Tirkiye Cumhuriyet Merkez Bankasi, 2024, World Bank, 2024. Ac¢iklama: Bu
grafik Tirkiye Cumhuriyet Merkez Bankasi ve World Bank’dan yararlanilarak hesaplanmistir.

Grafik 2’ye bakildiginda 2001 ile 2008 yillar1 arasinda enerji ithalatinda pozitif yonlii
bir seyir varken ayn1 donem igerisinde dis ticaret dengesinde negatif yonlii bir seyir vardir. 2008
ile 2009 yillar1 arasinda enerji ithalatinin azalmasiyla dis ticaret dengesinde pozitif yonlii bir
diizelme gozlemlenmektedir. Enerji ithalatt 2009 ile 2011 yillar1 arasinda tekrar artmaya
baslamis ve dis ticaret dengesindeki bozulma da artmistir. 2011 ile 2013 yillar1 arasinda dig
ticaret dengesindeki dalgalanmalar enerji ithalati ile agiklanamamaktadir. 2013 yilindan
itibaren, 2016 yilina kadar enerji ithalati azalmaya devam ederken dis ticaret dengesinde
diizelme gozlemlenmektedir. 2016 ile 2020 yillar1 arasinda enerji ithalat1 ve dis ticaret dengesi
arasinda dalgali bir seyir gézlemlenmistir. 2020 yilindan itibaren enerji ithalati artarken dis
ticaret dengesindeki bozulma da artig gostermistir.

Yenilenebilir enerji politikalari, Tiirkiye'nin dis ticaret dengesinin diizelmesinde 6nemli
bir rol oynayabilir. Enerji ithalatinin azaltilmasi, yerli iiretim kapasitesinin artirilmasi ve bu
yatirimlarin finansal ve ekonomik analizleri, bu siiregte kritik 6neme sahiptir. Yenilenebilir
enerji yatirimlart sadece ekonomik degil ayni zamanda cevresel ve sosyal faydalar da
saglayarak siirdiiriilebilir kalkinmanin 6nemli bir parcasi olabilir. Bu nedenle yenilenebilir
enerji politikalarinin etkili bir sekilde uygulanmasi ve desteklenmesi Tiirkiye'nin enerji
giivenligi ve ekonomik istikrari i¢in stratejik bir oncelik olmalidir.
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Grafik 3

Tiirkiye 'deki Dis Ticaret Dengesi ile Toplam Elektrik Enerjisi Kurulu Giig Icinde Yenilenebilir
Elektrik Enerji Kurulu Gii¢ Orant (%) Iliskisi (1996-2022)
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Aciklama. World Bank, 2024, Tiirkiye Elektrik iletim A. S., 2024. A¢iklama: Bu grafik World
Bank ve Tiirkiye Elektrik iletim A. S. ‘dan yararlanilarak hesaplanmustir.

Grafik 3’e bakildiginda 1996 ile 1999 yili arasinda yenilenebilir elektrik enerji kurulu
giiciin toplam elektrik enerji kurulu giic icerisindeki payinda azalma gézlemlenirken dis ticaret
dengesi ile anlamli bir iliski gézlemlenmemektedir. 2001 yilinda yenilenebilir enerji payindaki
artis kisa bir donemde dis ticaret dengesi ile paralel bir diizelme gozlemlenirken 2005 yilindan
2008 yilina kadar yenilenebilir enerji payindaki diislise paralel dis ticaret dengesinde de
bozulma gozlemlenmektedir. 2008 yilindan 2009 yilina kadar yenilenebilir enerji payindaki
artis ile dis ticaret dengesindeki diizelme paralel bir seyir izlemistir. 2009 ile 2014 yillart
arasinda yenilenebilir enerji ile dis ticaret dengesi arasinda dalgali bir seyir gozlemlenmektedir.
2014 yiliile 2016 arasinda yenilenebilir enerji payindaki artigi dis ticaret dengesindeki diizelme
ile paralel seyretmis, 2016 ile 2017 yili arasinda yenilenebilir enerji payindaki azalma ile dis
ticaret dengesindeki bozulma da paralel seyrettigi gozlemlenmistir. 2017 yili ile 2019 yilh
arasinda yenilenebilir enerji artis1 ile cari dengedeki diizelme paralel seyretmis, 2019 yil1 ile
2021 yili arasinda yenilenebilir enerji payindaki azalma ile dis ticaret dengesindeki bozulma
paralel seyretmis fakat 2021 yilindan sonra yenilenebilir enerji ile dis ticaret dengesi arasindaki
iliskide dalgal1 bir seyir gdzlemlenmistir.

Bu c¢alismada iki degisken arasindaki iliski ekonometrik yontem yardimi ile analiz
edilmistir. Analiz bulgular1 bize degiskenler arasindaki iliskinin var olup olmadigini, varsa
iliskinin yoniinii ortaya koymaktadir.

Literatiir Taramasi

Yenilenebilir Enerji ve Cari Islemler Dengesi Analizi: ARDL Sinir Testi Yaklagimina
iliskin bir ¢alismada, 2016-2022 donemini i¢in ARDL sinir testi ile esbiitiinlesme analizi
yapilmustir. Yenilenebilir enerji liretimi ile cari iglemler dengesi ve net enerji ithalati arasinda
tek yonlii iliski oldugunu tespit edilmistir. Bu sonuglara gore yenilenebilir enerji kaynaklarinin
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kullanim, cari agig1 diisiirerek Tiirkiye'nin ekonomik acgidan daha siirdiiriilebilir bir konuma
gelmesine katkida bulunacagi sonucuna varilmistir (Ates ve ark., 2023).

Yenilenebilir Enerji Tiiketimi ve Enerji Ithalatmin Cari Acgik Uzerindeki Etkisi: Enerji
Ithalatinda Lider Ulkeler Ornegi isimli baska bir ¢alismada, enerji ithalatinda lider 11 iilkede,
yenilenebilir enerji tiiketimi ve enerji ithalatinin, cari islemler dengesi iizerindeki etkisi
arastirilmistir. Analiz sonuglarina gore, yenilenebilir enerji tiikketiminin cari denge {lizerindeki
etkisini pozitif olarak bulunmustur. Dolayisiyla cari islemler bilancosunda iyilesme
yasanabilmesi i¢in yenilenebilir enerji kaynaklarina yatirirm yapmanin kritik bir 6neme sahip
oldugu sonucuna ulasmistir (Topgu, 2022).

Yenilenebilir Enerji ve Cari Denge Iliskisi adli baska bir calismada 1976-2019
doneminde ARDL modeli analiz yapilmistir. Arastirma sonuglarina gore, enerji ithalatindan,
yenilenebilir enerji tilketiminden ve cari agiktan yenilenebilir enerji iiretimine dogru tek yonli
bir nedensellik oldugu belirlenmistir (Bildirici & Kayike1, 2022).

“Tiirkiye’de Yenilenebilir Enerji Potansiyeli, Uretimi, Tiiketimi ve Cari Islemler
Dengesi Iliskisi” adli ¢alismada ise Tiirkiye’nin yenilenebilir enerji potansiyeli, yenilenebilir
enerji Uiretimi ve yenilenebilir enerji tiiketimi i¢in Swot Analizi yapilmigtir. Buna gore cografi
konumun sagladig1 avantaj olarak giines enerjisi ve jeotermal enerjide zengin kaynaklara sahip
olmas1 Tirkiye’nin giiclii yonlerini ortaya konmaktadir. Yapilan ¢aligma sonucuna gore
Tiirkiye’nin cari islemler dengesi agiginin biiyiik bir boliimii enerji ithalatindan kaynaklandigi
belirtilmistir. Tiirkiye’nin mevcut yenilenebilir enerji politikalarina daha fazla 6nem vermesi
gerektigi, yenilenebilir enerji alanlarina yapilan yatirimlari arttirip, enerji sektoriindeki fosil
kaynaklardan yenilenebilir kaynaklara olan doniisiimii etkili bir sekilde yapilandirilmasi
gerektigini vurgulamistir (Bagci, 2019).

“Tiirkiye’de Yenilenebilir Enerji Kullaniminin CIB Agiklar1 Uzerine Etkisi” adl
caligmada ise Tiirkiye'de yenilenebilir enerji kullaniminin cari islemler bilancosu {izerine etkisi
arastirtlmigtir. 1995 ile 2015 yillart arasini kapsayan donemdeki yillik veriler kullanilarak
Pedroni Kao ve Fisher es biitiinlesme analizleri yapilmistir. Analiz sonucunda, seriler arasinda
es biitlilesme varligi bulunmustur. Bu da fosil yakit kullaniminin cari islemler bilangosu
aciklarina neden oldugu tespit edilmistir. Yenilenebilir enerji kullaniminin ise uzun dénemde
cari iglemler bilancosu aciklari tizerinde olumlu etkisinin olacagi sonucuna ulasilmistir
(Karadas & Isik, 2018).

Bagka bir calismada ise panel veri yontemi kullanilarak yenilenebilir enerji iiretiminin
ithalat talebi tizerindeki etkisi arastirilmistir. Yenilenebilir enerji iiretimi ve ithalat arasindaki
baglantiy1 arastiran bu ¢aligsmada 26 iilkenin farkli periyottaki verisi i¢in panel GMM ydntemi
kullanilmigtir. Fosil yakit ithalatinin siirdiiriilebilir olmamas1 durumuna karsi yenilenebilir
enerjinin alternatif olusturabilecegini belirtmistir. Varilan sonuglara baktigimizda yenilenebilir
enerjinin, enerjide disa bagmmliligit ve dis ticaret agigmi azaltarak ekonominin
stirdiiriilebilirligine katkida bulunabilecegini gostermektedir (Vaona, 2016).

Konuya iligkin diger bir ¢aligmada ise enerji tiiketimi ile cari agik iligkisini aragtirmak
icin 1980-2012 yillarma ait biiyiime, enerji tiikketimi ve cari acik verileri kullanilarak kurulan
VAR (vektor otoregresyon) modelinden hareketle, Johansen egbiitiinlesme analizi
uygulanmistir. Degiskenlere etKi-tepki analizi ve varyans ayristirmast yapilmistir. Analiz
sonucunda degiskenlerin uzun dénemde birlikte hareket ettigi sonucuna ulagilmistir. Bu analiz
sonuglarma gore Tirkiye’de enerji iiretimi arttirilirsa cari islemler dengesinde iyilesme
olacagini tahmin edilmistir (Uysal ve ark., 2015).
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Veri Seti ve Metedoloji

Bu calismada Tiirkiye’de 1991- 2022 aras1i donem esas alinarak dis ticaret dengesi
(ihracat- ithalat) ile yenilenebilir enerji kaynaklari kullanimi arasindaki iliski ARDL
(Autoregressive Distributed Lag) sinir testi yaklasimi ile incelenmistir. Analizde kullanilan
modelde bagiml degisken olarak dis ticaret dengesi', bagimsiz degisken olarak ise yenilenebilir
enerji kaynaklar1 {iretiminin toplam enerji iiretimi icerisindeki pay1 kullanilmistir. Ayrica dis
ticaret dengesini etkileyen faktdrlerden GSYIH nin biiyiime orani, déviz kuru (dolar) ve
enflasyon kontrol degisken olarak modele eklenmistir. Bu degiskenlere iliskin bilgiler asagidaki
tabloda yer almaktadir.

Tablo 1
Analizde Kullanilan Degiskenler

DEGISKEN TANIM KAYNAK

DTD Dis Ticaret Dengesi (Logaritmik) TUIK

Yenilenebilir Enerji {iretiminin

YE T . TEIAS Elektrik Istatistikleri
toplam enerji liretimi i¢in i¢erisindeki pay1

ENF Enflasyon Orani Diinya Bankas1

KUR Déviz Kuru Uluslararasi Para Fonu (IMF)

GDP GSYIH Biiyiime Orani Diinya Bankas1

Aciklama. Yazar tarafindan tiretilmistir. Degiskenlerin logaritmasi alinmistir.

Tablo 1 analizde kullanilan degiskenlerin 1991-2022 donemindeki diizey degerlerini
gostermektedir.

Birim kok Testi

Caligmada faydalanilan ARDL smir testinin en 6nemli avantajlarindan biri serilerin
seviyede ya da birinci farkinda duragan olup olmamasi dikkate alinmadan uygulamaya izin
vermesidir. Ancak ARDL smir testi I(2) yani ikinci farkta duragan hale gelen serileri
uygulamaya izin vermemektedir. Bunun nedeni ise 1(2) olan seriler i¢in uygun tablo kritik
degerleri bulunmamasindan kaynaklidir. Bu nedenle serilerin I(2) olma ihtimaline kars1 birim
kok testleri ile sinanmasi gerekmektedir.

Calismada ilk olarak Dickey ve Fuller (1981) tarafindan gelistirilen ADF (Gelistirilmis
Dickey-Fuller) birim kok testinden yararlanilarak degiskenlerin duraganliklar: sinanmistir.

Bulgular ve Tartisma

Ik olarak Dickey ve Fuller (1981) tarafindan gelistirilen ADF (Gelistirilmis Dickey-
Fuller) birim kok testinden yararlanilarak degiskenlerin duraganlik testi yapilmistir. Tablo 2’
de yer alan ADF test sonuglarina gore %1, anlamlilik diizeyinde GDP degiskeninin sabitli
diizeyde duragan oldugu yani bu degisken icin HO hipotezinin reddedildigi ve degiskenin I(0)
oldugu tespit edilmistir. Diger yandan DTD, YE ve GDP degiskenlerinin sabitte ve sabit ve
trend igeren modelde duragan olmadig1 yani birim kok icerdigi, bu degiskenlerin 1. farklar
alindiginda ise DTD ve YE degiskenlerinin %1 ve ENF degiskenin %35 anlamlilik diizeyinde
duragan oldugu goriilmiistiir. KUR degiskenine bakildiginda ise bu degiskenin sabit, sabit ve
trend igeren modelde duragan olmadigi, degiskenin 1. farkli alindiginda dahi duraganlagsmadigi
tespit edilmistir. Bu tespitlere iliskin sonuglar Tablo 2’de verilmistir.
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Tablo 2
ADF Birim Kék Testi Sonuclart

SABIT SABIT ve TREND 1.Fark
Degisken Lag ADF Test ist. Lag ADF Test ist. Lag ADF Test ist.
DTD 0 -1.851946 0 -3.007686 0 -7.615592***
YE 0 -1.835101 0 -1.600392 0 -6.406312***
ENF 0 -1.130198 0 0.184450 0 -3.433796**
KUR 3 1.081159 3 2.340855 2 4.699890
GDP 0 -5.709083*** 0 -5.687202*** 0 -9.117019***
Mac Kinnon Kritik Degerler
%1 -3.661661 -4.284580 -3.670170
%5 -2.960411 -3.562882 -2.963972
%10 -2.619160 -3.215267 -2.621007

Not. Maksimum gecikme uzunlugu 3 olarak dikkate alinmistir. Gecikme uzunlugu Akaike
Bilgi Kriteri tarafindan segilmistir. (*) %10, (**) %5 ve (***) %1 anlamlilik diizeyini ifade
etmektedir.

Aciklama. Yazar Tarafindan Uretilmistir

Yukarida verilen birim kok test sonuglarina gore I(0) olan GDP degiskeni ile 1(1) olan
DTD, YE ve ENF degiskenlerinin ARDL sinir testi yontemi ile tahmin edilecek modelde yer
almasi herhangi bir engel teskil etmemektedir. Ancak KUR degiskeninin ADF birim kok testi
sonuglarina gore I(1) diizeyinde duragan hale gelmedigi gorilmistiir. Bu seri I(2) olmasi
halinde ARDL siir testi yonteminde sorun teskil edecegi yani modelde yer alamayacag: i¢in
yapisal kirilmali birim kok testi ile duraganlifinin tekrar test edilmesi gerekmektedir. Bu
nedenle KUR degiskenine iki yapisal kirtlmaya izin veren Lee- Strazicich (2003) birim kok
testi uygulanmistir. Minimum bir LM testi olan bu test hem diizey hem de trendde meydana
gelen iki adet yapisal kirilmanin yerini igsel olarak belirlemektedir (Lee & Strazicich, 2003;
1087).

Lee-Strazicich test sonuglart Tablo 3’ de yer almaktadir. Tablonun {ist satirinda yer alan
Model A sabitte iki adet kirilmaya izin vermektedir. Model A incelendiginde KUR degiskeninin
2003 ve 2017 tarihlerinde yapisal kirilma gosterdigi ancak bu kirilmanin istatistiksel olarak
anlamli olmadig1 goriilmektedir. Ciinkii -1.27 olan Tau istatistigi mutlak deger olarak tiim
anlamlilik diizeylerinde (%1, %5 ve %10) kritik degerlerden kiigiiktiir. Bu ise yapisal kirilma
altinda seri duragan degildir seklindeki Ho hipotezinin reddedilemedigini gostermektedir. Yani
2003 ve 2017 tarihlerindeki sabitte yapisal kirilmalar dikkate alinsa dahi seri birim kok
icermektedir.

Model C sonuglarina bakildiginda 2005 ve 2024 yillarinda trendde kirilmaya isaret ettigi
ve bu kirilma yillariin istatistiksel olarak anlamli oldugu goriilmektedir. Bagka bir ifade ile -
12.97 olan Tau istatistigi mutlak deger olarak tiim anlamlilik diizeylerinde kritik degerlerden
biiyiiktiir. Bu durum yapisal kirilma altinda seri duragan degildir seklindeki Ho hipotezinin
reddedildigini yani serinin yapisal kirilma altinda trend duragan oldugunu gdstermektedir.
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Tablo 3

Lee-Strazicich Birim Kok Testi

MODEL A

<. . . T Kritik Degerler
Degisken | Kirillma tarihleri Lag Tau Istatistigi %1 %5 %10
KUR 2003 - 2017 1 -1.272816 -4.0730 -3.5630 -3.2960
MODEL C
Degisken | Kirilma tarihleri Lag Tau istatistigi g/(oliltlk Degerlel; 65 %10
KUR 2005-2014 3 -12.97639*** -7.0040 -6.1850 -5.8280

Not. Maksimum gecikme uzunlugu 3 olarak dikkate alinmistir. Gecikme sayis1 Akaike Bilgi
Kriteri (AIC) tarafindan se¢ilmistir.
Aciklama. Yazar Tarafindan Uretilmistir

LS test sonuglarina gére KUR degiskeninde anlamli iki adet trendde yapisal kirilma
oldugu tespit edilmistir. Bu tarihlerden biri Tiirk lirasindan 6 sifir atilarak para reformuna
gidildigi 2005 yilina isaret ederken digeri ise Tiirkiye’de yerel secimlerin yagsandig1 ve gezi
olaylarinin yansimalarinin devam ettigi 2014 yilina isaret etmektedir. Bu durumda trendde
yapisal kirilmalar1 dikkate almak adina biri 2005 digeri 2014 yillarinda ait iki adet kukla
degisken olusturularak analiz ger¢eklestirilmistir.

ARDL Siir Testi Yaklasimi

Bu ¢aligmada, dis ticaret dengesi ile yenilenebilir enerji tiikketimi arasindaki ilisgki ARDL
siir testi yaklagimi kullanilarak incelenmistir.

Asagida yer alan denklem ARDL sinir testi yontemiyle test edilecek modelin en genel
formda gosterimidir.

DTD = o + B1YE + B2ENF + BsKUR + BsGDP + & (1)

Denklem 1°de yer alan DTD bagimli degiskeni yani dis ticaret dengesini, o modelin
sabit terimini ve 1 terimi YE, B2 terimi ENF, Bz terimi KUR ve B4 terimi ise GDP degigkenlerine
iligkin tahmin edilen katsayilar yani egim parametreleridir. Denklem sonunda yer alan &t ise
hata terimini temsil etmektedir.

ARDL sinir testinde ilk olarak kisitsiz bir hata diizeltme kurulmasi gerekmektedir. Bu
model degiskenler arasinda bir es biitiinlesme iliskisinin var olup olmadigini sinamaktadir. Bu
dogrultuda olusturulan kisitsiz model formu asagidaki gibidir;

ADTD=01+B1DTDr1+B2Y Er1+B3ENF1+BsKURL1+BsGDPri+ Y%, 6;ADTDyi  +
?;0 ¢iAYEri + ?;0 6; AENFi+ ?;0 wiAKURG + ﬁo w;AGDP¢ + Ut
)

Denklem 2°de yer alan A sembolii 6niinde yer alan degiskenlerin birinci farklarini, m
uygun gecikme degerlerini, a1 ise sabit terimi ve u: hata terimini temsil etmektedir. P
(1i=1,2,3,4)‘lar gecikmeli diizey degiskenlerin parametrelerini verirken modelde yer alan 0i, ¢i,
di, Wi, i (i=1,2,3.m) sembolleri ise gecikmeli fark degiskenlerin katsayilarini
tanimlamaktadir.

Kisitsiz model tahmin sonucunda modelde yer alan degiskenlerden DTD i¢in 1, YE i¢in
0, ENF i¢in 0, KUR i¢in 1 ve son olarak GDP i¢in 4 yani (2, 4, 4, 3, 4) gecikme uzunlugu
saptanmistir. Gecikme uzunlugunun saptanmasinda Akaike Bilgi Kriteri (AIC)’nden
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yararlanilmis olup maksimum gecikme uzunlugu serilerin yillik olmasindan 6tiirii 4 olarak
belirlenmistir.

Belirlenen gecikme uzunluklari dikkate alinarak tahmin edilen modelden ulasilan ortak
F istatistigi, modeldeki degiskenler arasinda esbiitiinlesme iliskisinin var olup olmadigini
gostermektedir. Burada sinanacak hipotezler su sekildedir;

Ho: P1=P2=Ps=Pa=P5=0
Ha: B B2# P3#Pa# Ps# 0

Ho yani yokluk hipotezi degiskenler arasinda bir esbiitiinlesme iliskisi olmadigin1 ifade
ederken, Ha yani alternatif hipotez esbiitiinlesme iliskisinin varligini ifade etmektedir. Bu
dogrultuda tahmin edilen ARDL sinir testi sonuglar1 Tablo 4.’de yer almaktadir. Sonuglara
bakildiginda F-istatistik degerinin “10.03464” oldugu goriilmektedir. Hesaplanan bu F
istatistigi Pesaran ve Pesaran (1997) ile Pesaran ve digerleri. (2001) tarafindan belirlenen alt ve
iist siir kritik degerleri ile kiyaslanir. F istatistigi alt sinirdan daha kiiclik ise degiskenler
arasinda esbiitiinlesme iliski yoktur yani yokluk hipotezi reddedilemez. Diger taraftan F
istatistigi iki kritik deger arasinda ise yani alt smirdan biiyiik ancak iist sinirdan kiiciik ise
kararsiz bolgededir, diger bir degisle esbiitiinlesme iliskisinin olup olmadig1 konusunda karar
verilemez. Ancak F istatistigi tist kritik degerlerden biiyiik ise bu durumda esbiitiinlesme iliskisi
vardir ve yokluk hipotezi reddedilir. Tablo 3. 4.’e bakildiginda F istatistiginin (10.03) %1 6nem
diizeyindeki tist smir degerinden yani 4.37°den biiyiikk oldugu goriilmektedir. Bu durumda
degiskenler arasinda esbiitiinlesme iligkisinin var oldugu yani degiskenler arasinda
esbiitiinlesme iliskisinin olmadigini ifade eden Ho hipotezinin reddedildigi sdylenebilir.

Tablo 4
ARDL Sinir Testi Sonuglart

e Kritik Degerler
Model k F- istatistik Alt Sumr Ust Simir
%10 2.2 3.09
%5 2.56 3.49
(2, 4, 4, 3, 4) 4 10.03464 %25 5 88 387
%1 3.29 437

Aciklama. Yazar Tarafindan Uretilmistir

Zaman serisi analizlerinde tahmin edilen modelin varsayimlarinin kontrolii i¢in, diger
bir degisle modelin verilerinin giivenilirligini artirmak ve modelin gecerliligini saglamak icin
bir takim testler yapilmasi gereklidir. Bu testlerden biri model kurma hatasinin var olup
olmadigini sinayan Ramsey Reset testidir. Bu testin hipotezleri su sekildedir;

Ho: Model spesifikasyonu dogrudur.
Ha: Model spesifikasyonu dogru degildir.

Calismada tahmin edilen ARDL (2, 4, 4, 3, 4) modelinde model kurma hatasini sinamak
icin Ramsey Reset testi yapilmis ve sonuclar Tablo 5’ de verilmistir. Sonuglara bakildiginda
hem t hem F hem de Likelihood testi sonuglarina gore prob. degerlerinin tiim O6nem
diizeylerinde (%1,%5,%10) reddedilemedigi yani model spesifikasyonun dogru oldugu
goriilmektedir. Dolayisiyla tahmin edilen ARDL (2, 4, 4, 3, 4) modelinin dogru kuruldugu
sOylenebilir.
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Tablo 5

Ramsey Reset Test Sonuglart

Ramsey Reset Test Value DF Prob

t-statistic 0.488424 5 0.6459
F-statistic 0.238558 (1,5) 0.6459
Likelihood ratio 1.305033 1 0.2533

Aciklama. Yazar Tarafindan Uretilmistir

Zaman serilerindeki varsayimlardan bir digeri ise kalintilarin normal dagildigini ifade
eden normallik varsayimidir. Serinin normal dagilip dagilmadigini belirlemek i¢in kullanilan
en yaygin testlerden biri Jarque-Bera testidir. Testin hipotezleri su sekildedir;

Ho: Seri normal dagilima uygundur.
Ha: Seri normal dagilima uygun degildir.

Tablo 6.’da Jarque- Bera test sonuglari, Grafik 4’de ise testin ayrintili istatistikleri ve
kalintilarin dagilim grafigi yer almaktadir. Test sonucuna bakildiginda Ho hipotezinin
reddedilemedigi yani kalintilarin normal dagilima uygun oldugu goriilmektedir.

Tablo 6

Jarque- Bera Test Sonuglar

Jarque- Bera Normallik Testi
Skewness Kurtosis JB Istatistik Prob.
0.411818 3.595515 1.205182 0.547391

Aciklama. Yazar Tarafindan Uretilmistir
Grafik 4
Jarque- Bera Test Grafigi

9
Seri: Kalintilar
8 Omek 1995- 2022
Gozlem 28
7
Ortalama 5.70e-16
6 -Medyan 0.001279
5 Maksimum 0.184632
il Minimum -0.155886
3 Standart Sapma  0.075667
2 Garpikhk 0.411818
Basikhk 3.595515
1
0 . . .- Jarque-Bera 1.205182
Olasilk 0.547391
-0.15 -0.10 -0.05 0.00 0.05 0.10 015 0.20

Aciklama. Yazar Tarafindan Uretilmistir

Genel dogrusal regresyon modellerinde bir diger énemli varsayim hata terimlerinin
birbiri ile iligkili olmamas1 durumudur. Eger hata terimleri arasinda iliski s6z konusu ise burada
otokorelasyon probleminden bahsedilir. Tahmin edilen modelde otokorelasyon sorunun var
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olmasi parametre tahminlerinin sapmasiz ancak etkin olmamasma yol agmaktadir. Bu
calismada tahmin edilen modelde otokorelasyon probleminin varligi Breusch- Godfrey testi ile
incelenmistir. Bu testin hipotezleri séyledir;

Ho: Otokorelasyon problemi yoktur.
Ha: Otokorelasyon problemi vardir.

Tablo 7. ‘de yer alan prob degerlerine bakildiginda Ho hipotezinin reddedilemedigi yani
tahmin edilen ARDL modelinde otokorelasyon probleminin olmadigi goriilmektedir.

Tablo 7
Breusch-Godfrey Serial Correlation LM Test Sonuglart

Value DF Prob.

F-statistic 0.639023 Prob. F(2,4) 0.5743

Aciklama. Yazar Tarafindan Uretilmistir

Hata teriminin varyansinin sabit olmamasi bir diger 6nemli varsayimdir. Eger tahmin
edilen modelde degisen varyans problemi var ise yani sabit varyans varsayimi ihlal edilirse bu
durumda varyans ve kovaryans tahminleri minimum varyansli olmadigindan dolay1 standart
hatalar yanlis hesaplanmasina neden olarak testlerin gegerliligini yitirmesine yol agmaktadir.
Calismada degisen varyans probleminin varligi Breusch-Pagan-Godfrey testi ile sinanmugtir.
Bu testin hipotezleri su sekildedir;

Ho: Degisen varyans problemi yoktur.
Ha: Degisen varyans problemi vardir.

Tablo 8’de yer alan Breusch- Pagan-Godfrey test sonuglarina bakildiginda modelimizde
Ho hipotezinin reddedilemedigi, dolayisiyla degisen varyans probleminin olmadigi
goriilmektedir. Yani tahmin ettigimiz ARDL (2, 4, 4, 3, 4) modelinin hata terimleri sabit
varyanshdir.

Tablo 8
Breusch- Pagan-Godfrey Heteroskedasticity Test Sonug¢lart

Value Prob.
F-statistic 1.499210 Prob. F(21,6) 0.3229
Obs*R-squared 23.51802 Prob. Chi-Square(21) 0.3170
Scaled explained SS 1.401460 Prob. Chi-Square(21) 1.0000

Aciklama. Yazar Tarafindan Uretilmistir

Kisaca modelin varsayimlarinin kontrolii i¢in yapilan tiim testlerde Ho hipotezleri
reddedilememis ve tahmin edilen ARDL modelimizin uygun oldugu ve ulasilan egbiitiinlesme
iligkisinin glivenilir oldugu tespit edilmistir. Bu asamadan sonra kosullu ARDL uzun dénem
modeli tahmin edilmektedir. Bu model ARDL sinir testi yonteminde yer alan degiskenler
arasindaki uzun donem iligkiyi ortaya koymakta olup denklem 3’teki sekliyle tahmin edilir;
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DTD=out+ X%, 6;DTDei + Xt i YEui + Yo 8ENFui+ Y, uKURw +
Mo w;GDPyi + uyt 3

Yukaridaki denklem yardimi ile tahmin edilen model sonuglari tablo 9’da yer
almaktadir. Dis ticaret dengesi (DTD) ile yenilenebilir enerji kaynaklari kullanimi (YE)
arasindaki iligkinin incelendigi model sonucu uzun donemde iki degisken arasinda negatif
ancak istatistiksel olarak anlamli bir iliski oldugunu gostermektedir. Kontrol degiskenlere
bakildiginda enflasyon (ENF) ve doviz kuru (KUR) ile dis ticaret dengesi arasinda uzun
donemde anlamli bir iliski olmadig1i, GSYIH biiyiime oram (GDP) ile dis ticaret dengesi
arasinda ise pozitif ve istatistiksel olarak anlamli bir iligki oldugu goriilmektedir.

Daha ayrintili bir sekilde incelendiginde yenilenebilir enerji tiretimindeki %1°lik bir
artigin dis ticaret dengesinde %0,20’°lik bir azalma yarattig1 yani dis ticaret dengesini olumlu
etkiledigi goriilmiistiir. Diger bir ifade ile bu sonug, yenilenebilir enerji iiretimindeki artigin dig
ticaret dengesindeki acig1 azalttig1 ve dengenin sifira yakinsamasina katki sagladigi seklinde
aciklanabilir.

Kontrol degiskenlerden GSYIH biiyiime oranindaki %1’lik bir artisgin dis ticaret
dengesinde %0,35 oraninda bir artis yarattigi, dig ticaret dengesini olumsuz etkiledigi
goriilmiistiir. Yani biiylime oranindaki bir artisin dis ticaret dengesindeki ac¢igi arttirdigi ve
dengenin negatif yonde sifirdan uzaklasmasma yol actigi seklinde yorumlanabilir. Diger
taraftan enflasyon oranindaki %1’lik bir artisin dis ticaret dengesinde %0.02’lik bir artig
yarattig1 yani dis ticaret dengesini olumsuz etkiledigi, kurdaki %1°lik bir artisin ise dis ticaret
dengesinde %0,39°1uk bir azalis yarattig1 yani dis ticaret dengesini olumlu etkiledigi ancak bu
iki degiskenin etkilerinin uzun donemde istatistiksel olarak anlamli olmadig1 gériismiistiir.

Tablo 9
ARDL (2, 4, 4, 3, 4) Modeli Uzun Donem Katsayilart

Variable Coefficient t-Statistic Prob.

YE -0.202131 -2.254425 0.0650*
ENF 0.025301 1.425720 0.2038
GDP -0.395829 -1.445613 0.1984
KUR 0.356453 2.456811 0.0493**
C 14.33323 9.239037 0.0001***

Aciklama. Yazar Tarafindan Uretilmistir

Kisaca ifade edilecek olunursa ARDL uzun dénem katsayilar1 bize yenilenebilir enerji
tiretimi ile dis ticaret dengesi arasinda uzun donemde negatif anlamli bir iligski oldugunu yani
yenilenebilir enerji tiretimi arttik¢a dis ticaret dengesinin iyilestigini géstermistir. Diger yandan
GSYIH ile dis ticaret dengesi arasinda uzun dénemde pozitif ve istatistiksel olarak anlamli bir
iliski oldugu yani biiylime arttik¢a dis ticaret dengesinin bozuldugu gorilmiistiir.

ARDL smir testinde uzun dénemli iligki analiz edildikten sonra, Brown, Durbin ve
Evans (1975) tarafindan gelistirilen, modelin yapisal kirilma icerip igermedigi test eden ve
ARDL yonteminde siklikla tercih edilen CUSUM ve CUSUMSAQ grafikleri incelenmektedir.

ARDL (2, 4, 4, 3, 4) modelinin CUSUM ve CUSUMSQ grafikleri Sekil 3’de verilmistir.
Grafige bakildiginda CUSUM ve CUSUMSAQ testlerinin her ikisinde de hata terimleri giiven
aralig1 icinde kalmaktadir. Yani bu durum modelin istikrarli oldugunu ve yapisal kirilma
icermedigini gostermektedir.
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Grafik 5
CUSUM ve CUSUMSQ Grafikleri

.....

________

2017 2018 2019 2020 2021 2022

1 .
H A
i H
0 f
B !
v :.
! H
|: i
1
1
|
0
]
! :
b H
. :
h .
- i
T L
i
|= '
=|
i '
N b
H i
] H
i H
|= .:.
y :;
! b
|; i.
i} ;
! H
i .
i 1
i i
L
i :.
h .
' u
:
| i
i
L

—— CUSUM ------ %5 Onem

16
: e
0.8

0.4

0.0

-
-

0.4 2017 2018 2019 2020 2021 2022

— CcusumQ % 5 Onem

Aciklama. Yazar Tarafindan Uretilmistir

ARDL smir testinde son asama hata diizeltme modeli tahmindir. Bu model kisa
donemde Hata diizeltme modeli, ARDL uzun dénem modeli tahmin edildikten sonra modelden
elde edilen bir gecikmeli hata terimi ile kisa donem iliskinin incelenmesidir. Denklem 4 hata
diizeltme modelini vermektedir;

ADTD=ai+ Y1, 0;ADTDei + Y2, p;AYEwi + Y0 §;AENFui+ Y2, u;AGDPyi +
2, w;AKURGi + AM(ECT)e1 + Ust (4)

Denklemde yer alan ECTt.1 hata diizeltme terimidir. Hata diizeltme terimi katsayis1 yani
A1 bize kisa donemde modeldeki degiskenler arasinda bir sapma meydana geldiginde uzun
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donemde bu sapmanin hangi oranda diizelecegini vermektedir. ECTt.1 katsayisinin genellikle O
ile -1 arasinda ve istatistiksel olarak anlamli olmasi beklenmektedir. Negatif olmasinin sebebi
sistemde meydana gelen sapmanin zamanla diizelecegi ve uzun donem dengesine gelecegini
ifade etmesinden kaynakladir.

Tablo 10.’da yer alan ARDL Hata Diizeltme Modeli sonuglarina bakildiginda ECT
teriminin katsayisinin beklenildigi tizere negatif ve anlamli oldugu goriigmektedir. Bu modelde
kisa donemde meydana gelen bir sapmanin %66’ sinin bir sonraki donemde diizelecegi ve uzun
donemde modelin dengeye gelecegini ifade etmektedir.

Tablo 10

ARDL (2, 4, 4, 3, 4) Hata Diizeltme Modeli Tahmin Sonuglar
Degisken Katsay1 t- istatistik Olasihk
D(DTD(-1)) -0.770352 -5.208944 0.0020%**
D(YE) -0.021322 -3.157109 0.0196**
D(YE(-1)) 0.109574 8.369578 0.0002%**
D(YE(-2)) 0.091135 8.243436 0.0002***
D(YE(-3)) 0.039586 4.026821 0.0069***
D(ENF) 0.020914 5.666563 0.0013***
D(ENF(-1)) -0.010549 -3.164201 0.0105%*
D(ENF(-2)) 0.014429 4.701246 0.0033***
D(ENF(-3)) 0.009227 3.222673 0.0181**
D(KUR) 0.077992 1.900139 0.1061
D(KUR(-1)) 0.220049 3.400430 0.0145**
D(KUR(-2)) 0.164660 2.400490 0.0533*
D(GDP) 0.059135 9.521775 0.0001%%*
D(GDP(-1)) -0.102858 -5.717978 0.0012%**
D(GDP(-2)) -0.079114 -6.008709 0.0010%**
D(GDP(-3)) -0.028659 -3.344052 0.0155**
ECT (-1) -0.663936 -10.50624 0.0000***

Aciklama. Yazar Tarafindan Uretilmistir

Caligmada elde edilen ARDL uzun donem katsayilari, yenilenebilir enerji liretimi ile dig
ticaret dengesi arasinda uzun donemde anlamli bir iliski oldugunu ve yenilenebilir enerji
iretimindeki bir artisin dis ticaret dengesini olumlu etkiledigi yani dis ticaret dengesindeki
acigin kapanmasina katki sagladigi yoniindedir. Bir baska degisle yenilenebilir enerji
iiretiminin toplam iiretim i¢indeki payinda meydana gelen %1°lik bir artis dis ticaret dengesinde
%0,20’1ik bir diislis meydana getirmektedir.

Calismadan elde edilen bu bulgu beklentilerle uyumludur. Ciinkii Tirkiye’nin dis
ticaret agiginin temel nedenin enerji ag1g1 oldugu bilinmektedir. Tiirkiye'nin enerji ihtiyacinin
siirekli artis gdstermesi ve enerjide disa bagiml bir iilke olmasi, "Enerji Ithalat1" kaleminin
Odemeler bilangosunda 6nemli bir yer edinmesine sebep olmustur. Enerjinin toplam ithalat
icerisindeki ortalama payimnin %20'lere yiikselmesi, lilkenin fosil (dogal gaz, petrol vb.) enerji
kaynaklarina olan bagimliligini artirmis ve bu durum, dis ticaret agiginda enerji kaleminin
onemli bir yer tutmasina yol agmistir (Damar ve Yildirim, 2023:1080). Ozellikle 2022 yilinda
cari islemler agiginin artmasindaki en temel unsur enerji ithalatindaki hizl artis olmustur. 2019
yilt haricinde, son yillik donem ele alindiginda, cari islemler dengesinin acik verdigi, ancak
enerji kapsam dis1 birakildiginda dengenin genellikle pozitif olup, daha olumlu seyir izledigi
gorilmistiir. Diger yandan 2021 yilinda enerji dis ticaret agig1 42,4 milyar dolar iken 2022
yilinda bu rakam 81,1 milyar dolara yiikselmistir. Bu yiikselis enerji ihracatindaki artisa kiyasla
enerji ithalatinin yaklagik iki katina ¢ikmasi neticesinde gergeklesmistir. 2013-2021 arasi
donemde enerji ithalatinin milli gelire oran1 ortalama %5 gerceklesirken 2022 yilinda bu oran
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%11’e ¢ikmistir (TCMB Enflasyon Raporu, 2023: 31). Bu dogrultuda Tiirkiye’de yenilenebilir
enerji kaynaklarinin tiretiminin toplam enerji i¢indeki oraninin artmasi enerji ithalatinda bir
azalisa neden olarak cari agiga dolayisiyla dis ticaret dengesine olumlu yansimalar1 olacagi
beklenir. Diger bir degisle yenilenebilir enerji kaynaklarmin iiretiminin ve dolayisiyla
tilketiminin artmasi Tirkiye gibi enerji ihtiyacinin 6nemli bir kismini ithalat ile karsilayan bir
iilkenin (T.C. Disisleri Bakanlig “Tiirkiye’nin Uluslararast Enerji Stratejisi” raporuna gore bu
oran %74), fosil yakit ithalatini azaltarak dis ticaret agiginin azalmas1 yoniinde baski yaratabilir.
Bu sonucu destekler nitelikte bulgular elde eden Damar ve Yildirim (2023), Tiirkiye i¢in 2017-
2023 donemini esas almis ve yenilenebilir enerji liretiminde meydana gelecek %1 °lik bir artigin
enerji ithalatinda 9%0,34°1ik bir diisiis saglayacagini tespit etmistir. Dolayisiyla enerji ithalatinda
yasanacak bir diisiisiin dis ticaret dengesine olumlu yansiyacagi asikardir.

Yenilenebilir enerji iiretimindeki artisin fosil kaynakli yakitlara olan ihtiyaci azaltarak
enerji ithalatin1 diisiirmesi yoluyla dis ticaret dengesine etkisinin yani sira ihracat firsatlari
dogurarak da dis ticaret dengesine etki edebilir. S6yle ki yenilenebilir enerji iiretimi arttik¢a bu
sektor i¢in gerekli makine ve ekipman iireten firmalarda artis gostererek yurtdisina ihracini
gerceklestirebilir. Boylece ihracat oranindaki artis dis ticaret dengesini de olumlu etkiler. Diger
taraftan yenilenebilir enerji yatirimlarindaki artis enerji maliyetlerini diisiirerek yerel sanayinin
gelismesine, rekabet giicliniin artmasina katki saglayabilir. Bu durum yeni is olanaklar
yaratilmasina yol acarak dogrudan ekonomik biiylimeye, dolayli olarak ise dis ticaret dengesine
etki edebilir. Sonug olarak, dogrudan veya dolayli olarak yenilenebilir enerji iretimindeki arts,
Tiirkiye'nin dis ticaret dengesine olumlu yonde katki saglayabilir.

Kontrol degiskenlerden GSYIH biiyiime orani ile dis ticaret dengesi arasinda uzun
dénemde pozitif ve istatistiksel olarak anlamli bir iligki goriilmiistir. GSYIH biiyiime
oranindaki %1°lik bir artisin dis ticaret dengesinde %0,35 oraninda bir artis yarattig1 yani dis
ticaret dengesini olumsuz etkiledigi goriilmiistiir. Diger bir degisle biiylime oranindaki bir artis
dis ticaret dengesindeki acig1 arttirmakta ve dengenin negatif yonde sifirdan uzaklagsmasina yol
agmaktadir. GSYIH biiyiime oranindaki artisgin dis ticaret dengesine olumsuz etkisi birkag
sekilde aciklanabilir. Bunlardan biri GSYIH biiyiimesinin i¢ talebi arttirarak ithal iiriinlere olan
talebin yiikselmesine yol agabilir. Benzer sekilde GSYIH biiyiimesi sektorel biiyiimeyi tesvik
ederek sektorlerin ihtiyaci olan ve yurti¢inde liretimi iiretilmeyen hammadde, makine gibi
iriinlere olan ithal talebi arttiracak dis ticaret dengesini olumsuz etkileyebilir. Diger yandan
ekonomik biiylime doviz talebini arttirarak yerel paranin doviz karsisinda deger kaybetmesine
buda ithalat maliyetinin artmasina neden olarak dis ticaret dengesinin bozulmasina yol agabilir.
Kisaca GSYIH biiyiime oranindaki artis i¢ talebi ve ithalati arttirarak dis ticaret dengesi
iizerinde bozulmalar yaratabilir.

Son olarak diger kontrol degiskenlerden enflasyon oranindaki %1°lik bir artisin dig
ticaret dengesinde %0.02’lik bir artis yarattig1 yani dis ticaret dengesini olumsuz etkiledigi,
kurdaki %1°lik bir artisin ise dis ticaret dengesinde %0,39’luk bir azalis yarattig1 yani dis ticaret
dengesini olumlu etkiledigi ancak bu iki degiskenin etkilerinin uzun dénemde istatistiksel
olarak anlamli olmadig1 goriismiistiir. Yani analizde ele alinan donem araliginda (1991-2022)
enflasyon ile kurun dig ticaret dengesi ilizerindeki etkisi uzun donemle istatistiksel olarak
anlaml ¢ikmamistir.

Sonuc¢

Enerji, glinimiizde ekonomik kalkinmanin ve insan yasaminin vazgecilmez bir
unsurudur. Son yillarda elektrifikasyonun hem sanayide hem insan yasaminda 6nemli 6lclide
kullanim1 ve vazgecilemez bir unsur olarak yer edinmesi fosil kaynaklara dayili enerji
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politikalarina alternatif temiz ve siirdiiriilebilir enerji kaynagi arayislarin1 hizlandirmastir.
Yenilenebilir enerji kaynaklar1 fosil yakitlara karsi en onemli alternatif olarak karsimiza
cikmaktadir. Kiiresel iklim degisikligine karsi da yenilenebilir enerji kaynaklarinin 6nemi 6n
plana cikarken yenilenebilir enerji kaynaklarinin iilke iginde iiretilebiliyor olmasi enerji
bagimsizligr konusunda da bu enerji kaynaginin énemini ortaya ¢ikarmaktadir. Tiirkiye gibi
enerji yoksunu lilkelerde enerjide disa bagimlilig1 azaltacak, enerji arz giivenligini saglayacak
yenilenebilir enerji kaynaklarindan enerji iiretimi stratejik Oneme sahip olarak
degerlendirilebilir.

Bu calisma Tirkiye gibi enerjide disa bagimli iilkelerde yenilenebilir enerji
kaynaklarinin 6nemini ortaya koymay1 amaglamaktadir. Bu dogrultuda Tirkiye’de 1991 — 2022
aras1 donem esas alinarak dis ticaret dengesi (ihracat- ithalat) ile yenilenebilir enerji kaynaklari
kullanim1 arasindaki iliski ARDL (Autoregressive Distributed Lag) smir testi yaklasimi ile
incelenmistir. Analizde kullanilan modelde bagimli degisken olarak dis ticaret dengesi,
bagimsiz degisken olarak ise yenilenebilir enerji kaynaklari iiretiminin toplam enerji iiretimi
igerisindeki pay1 kullanilmustir. Ayrica dis ticaret dengesini etkileyen faktdrlerden GSYIH nin
biiylime orani, doviz kuru (dolar) ve enflasyon kontrol degisken olarak modele eklenmistir.

Calismada Tiirkiye’de ve diinyada yapilmis yenilenebilir enerjinin ekonomik etkilerine
dair galigmalara yer verilerek yenilenebilir enerjinin Tiirkiye ve diinya i¢in 6nemi ortaya
konmaya caligilmistir. 2015 yilinda imzalanan Paris Anlasmasi ile birlikte diinyada ve 6zellikle
Avrupa’da yesil doniisiimiin 6nemi hizla artmaktadir. Yenilenebilir enerji kullaniminin kiiresel
iklim degisikligine karsi emisyon azaltim hedeflerini saglamasi, anlagmaya taraf iilkeler
acisindan yesil donilisimiin 6nemini ortaya koymaktadir. Taraf lilkelerden olan Tiirkiye
acisindan da yenilenebilir enerji, yesil doniisiimiin yaninda enerjide disa bagimlilig1 azaltmasi
acisindan 6nem arz etmektedir. Yesil doniisiimii saglayacak iilkelerin fosil yakit kullanimini
siirlayacak olmasi ile karbon salinimini azaltmanin yaninda ¢evresel sorunlarin azaltilmasina
da 6nemli katkilar saglayacaktir.

Calismada elde edilen sonuglara gore ARDL uzun donem katsayilari, yenilenebilir
enerji retimi ile dig ticaret dengesi arasinda uzun dénemde anlamli bir iliski oldugunu ve
yenilenebilir enerji liretimindeki bir artisin dis ticaret dengesini olumlu etkiledigi yani dig ticaret
dengesindeki a¢igin kapanmasina katki sagladigi yoniindedir. Bir baska degisle yenilenebilir
enerji liretiminin toplam {iretim i¢indeki payinda meydana gelen %]1°lik bir artis dis ticaret
dengesinde %0,20’lik bir diisiis meydana getirmektedir.

Calismadan elde edilen bulgular beklentiler ile uyumludur. Cilinkii Tiirkiye enerjide disa
bagimli bir iilkedir. 2013-2021 aras1 donemde enerji ithalatinin milli gelire oran1 ortalama %5
gergeklesirken 2022 yilinda bu oran %11’e ¢ikmistir (TCMB Enflasyon Raporu, 2023: 31). Bu
dogrultuda Tiirkiye’de yenilenebilir enerji kaynaklarmin paymin artmasi enerji ithalatinda bir
azalisa neden olarak ve dis ticaret dengesine olumlu yansiyacaktir. Diger bir degisle
yenilenebilir enerji kaynaklarinin kullaniminin artmasi Tiirkiye gibi enerji ihtiyacinin énemli
bir kismini ithalat ile karsilayan bir iilkenin (T.C. Disisleri Bakanligi “Tiirkiye’nin Uluslararasi
Enerji Stratejisi” raporuna gore bu oran %74), fosil yakit ithalatin1 azaltarak dis ticaret
dengesinin diizelmesine katkida bulunacaktir.

Yenilenebilir enerji kaynaklarina dayali enerji kullanim oraninin artig1 dis ticaret
dengesini olumlu etkilemesinin yaninda ihracat firsatlar1 olusturarak da dis ticaret dengesine
katk1 sunabilecektir. Yenilenebilir enerji yatirimlart artikca bu sektorde kullanilan makine
ekipman {ireticileri yurt iginde ekipman iiretimi yapmaya baslayacak ve zamanla bu makine
ekipmanlarin yurt disina ihracit gergeklestirilecektir. Boylece yenilenebilir enerji makine
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ekipmani1 ihracati dis ticaret dengesini olumlu yonde etkileyebilecektir. Diger yandan
yenilenebilir enerji iiretiminin artmastyla enerji maliyetlerinin asag1 diismesine neden olacaktir.
Enerji maliyelerinin diismesi ile sanayideki iiretim maliyetlerini asag1 ¢ekerek dis ticarette
firmalarin rekabet giiciinii artirarak ihracatin armasma da katki saglayabilir. Uretim
maliyetlerinin diigmesi ayn1 zamanda firmalarin bliylimesine ve istthdam olanagi yaratmasina
da katki saglayabilir.

Bu sonuglardan hareketle yenilenebilir enerji yatirimlarinin artirilmasi dis ticaret
dengesinin diizelmesine katki saglamanin yaninda istihdama, ekonomik biiyiimeye ve ¢evresel
sorunlarla miicadeleye onemli katkilar saglayacaktir. Yenilenebilir enerji yatirimlarinin
artmasini saglayacak ARGE yatirimlarinin artmasi, tesvik mekanizmalarinin gelistirilmesi ile
yenilenebilir enerji teknolojilerinin yerlilestirilmesi {ilkeler acisindan kritik onem arz
etmektedir.
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