Ankara Hact Bayram Veli Universitesi
Iktisadi ve Idari Bilimler Fakiiltesi Dergisi 26/2 (2024) 427-446
E-ISSN 2667-405X

The Impact of the Interest Rate on Industrial Production During the 2008 Financial
Crisis and the COVID-19 Pandemic
Nezir KOSE* Emre UNAL**

Gelis Tarihi (Received): 27.03.2024 - Kabul Tarihi (Accepted): 13.05.2024
DOI: 10.26745/ahbvuibfd.1459450
Abstract

The impact of the real interest rate on industrial production growth in developed and developing countries was
analyzed during the 2008 financial crisis and the COVID-19 pandemic. Panel data analysis was implemented for
the monthly period between January 2002 and December 2020. The impact of the real interest rate on industrial
production growth was negative for both developed and developing countries in all periods. Furthermore, for
both developed and developing countries, the relationship between two factors was negative during the 2008
financial crisis. However, the effect of the real interest rate was stronger in developed countries. The real interest
rate had a much greater effect on the expansion of industrial production during the COVID-19 pandemic than it
did during the 2008 financial crisis. In developed countries, its impact was stronger. The result suggests that a
drop in the real interest rate was essential in strengthening industrial production during the crisis and pandemic.
Pulling the real interest rate down can be an effective tool for promoting growth and can lessen negative
consequences in economic activities during COVID-19-like pandemics. Nevertheless, the low inflation rate in
developed countries and the potential for currency depreciation in developing countries might restrict the
implementation of expansionary monetary policy. Hence, other alternatives such as government intervention into
economic activities by fiscal policy increase in importance beside monetary policy.
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2008 Finansal Krizi ve COVID-19 Salgim Sirasinda Faiz Oramimin Sanayi Uretimi
Uzerindeki Etkisi

Oz

Gelismis ve gelismekte olan iilkelerde reel faiz oranimnin sanayi iiretimi tizerindeki etkisi, 2008 finansal krizi ve
COVID-19 salgin1 déneminde analiz edilmistir. Panel veri analizi Ocak 2002 ile Aralik 2020 arasindaki aylik
donem i¢in uygulanmistir. Reel faiz oraninin sanayi tiretimi tizerindeki etkisinin hem gelismis hem de geligmekte
olan tilkeler igin tiim donemlerde negatif oldugu sonucuna ulasilmigtir. Ayrica 2008 finansal krizi sirasinda da bu
iki degisken arasindaki iliski hem gelismis hem de gelismekte olan iilkeler i¢in negatif bulunmustur. Ancak
gelismis iilkelerde reel faiz oranmin etkisi daha giiclii olmustur. COVID-19 salgini sirasinda reel faiz oraninin
sanayi {iretimi tizerindeki etkisinin 2008 finansal krizi dénemine kiyasla ¢ok daha etkili oldugu sonucuna
ulagilmistir. Bu etki geligsmis iilkelerde daha belirgin olarak ortaya ¢ikmistir. Sonug¢ olarak kriz ve salgin
sirasinda reel faiz oranindaki diislisiin sanayi iiretimini canlandirmada 6nemli bir rol oynadig1 goriilmektedir.
Reel faiz oraninin asagi ¢ekilmesi, biiylimeyi tesvik etmek igin etkili bir ara¢ olabilir ve COVID-19 benzeri
salgmlar sirasinda ekonomik faaliyetlerdeki olumsuz sonuglari azaltabilir. Fakat gelismis tilkelerde enflasyon
orani oldukg¢a diisiik oldugundan ve gelismekte olan {ilkelerde doviz kurunda deger kaybi riski ortaya
cikabileceginden dolay1 genisletici para politikasinin uygulanabilirligi sinirli kalmaktadir. Dolayisiyla para
politikasinin yani sira devletin maliye politikast yoluyla ekonomik faaliyetlere miidahale etmesi gibi diger
alternatif yontemler 6nem kazanmaktadir.
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Introduction
The main aim of the research is to analyze the impact of the real interest rate on industrial
production in developed and developing countries during the 2008 financial crisis and
COVID-19 pandemic. Recently, the COVID-19 pandemic has become an important obstacle
to economic growth. The developed and developing economies experienced negative growth,
rising unemployment and deepening macroeconomic instabilities. This is a case of what can
emerge during economic recessions. The 2008 financial crisis globally impacted on economic
growth. These periods witnessed the use of a tool, the interest rate, to influence economic
performance. In normal periods of economic growth, the market likes low real interest rate
that can create investments. Furthermore, during low economic growth periods, the real
interest rate plays a role in stimulating growth through consumption and production in the
economy. To promote economic growth and reduce the effect of a crisis, a decrease in real
interest can play a role until the economy returns to its potential growth path. Hence, to
support industrial production, which is a strong dynamic behind economic growth, the real
interest rate is an option to be used. To analyze this relationship, which might help many
countries to think about the role of interest rate behind industrial production, especially in
periods of great slowdown, two recent great economic collapses were considered for this
analysis. These are 2008 financial crisis and the COVID-19 pandemic. It is assumed that the
real interest rate in periods of economic slowdown can impact on industrial production. The
main questions of this work are as follows: firstly, the impact of the real interest rate on
industrial production growth during the 2008 financial crisis and the COVID-19 pandemic,
and the difference in its impact between developed and developing countries, and secondly,
whether the interest rate can serve as tool of monetary policy to assist growth. The article is

going to answer these questions.

Table 1: List of Countries

Developed Countries Developing Countries
Denmark Brazil
Finland India

France Mexico
Germany Russia

Italy South Africa
Portugal Turkey
Spain

Sweden

United Kingdom

Canada

United States

Japan
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For the research, the countries which were chosen are listed in Table 1 and were separated
according to their level of development. There are three reasons why these countries were
taken into account. The first was their inflation levels, which can help in a comparative
analysis between expansionary economic countries and those that follow more stable inflation
policies. These countries were selected according to their inflation levels in the 2008 financial
crisis. Average inflation was approximately 9% in the developing economies. Russia, South
African and Turkey experienced above 10% inflation. The average inflation was around 3.1%
in the developed economies.! The developed countries are categorized as a low inflation
group, and the developing economies as a high inflation group. Thus, the effect of interest
rates in these groups can be analyzed, and explored as to whether the real interest rate works
better in high or low inflation countries in periods of economic slowdown. The second reason
concerned data availability. These countries have data covering the time-periods concerned in
the research. Having the latest data information was judged to be important for the analysis.
The third reason is that the most of these countries have been impacted severely by the
pandemic. For instance, the United States, Brazil, India, Russia, Spain, Mexico, South Africa,
France, the United Kingdom, Italy and Turkey have had among the highest number of cases
of COVID-19.2 The countries are also leading economies, and cover a large part of the world
with their economic power. Hence, including these countries in the analysis can answer our
questions. In the future, these analyses can be examples for other economies that could not be
included in the research due to technical limitations.

The variables considered for the research are the real interest rate and the industrial
production index. The countries that were selected have market economies which allow
interest rates to fluctuate, and have the power to influence industrial production. It can be
expected that industrial production can be impacted by interest rate policy. Ahad et al. (2019)
found there to be a cointegration between financial development, savings and industrial
production in Pakistan for the period 1972 to 2014. Cruz-Garcia et al. (2019) estimated that
expansionary monetary policy via reductions in interest rates in order to eliminate the effects
of the crisis could also cause a negative impact on net interest margins. Furthermore, Aron
and Muellbauer (2002) estimated that level of the real interest rate influenced output, which
constrained growth in the 1990s. It was suggested that the ceiling on the interest rate must be

'Source: OECD (Consumer price indices).
2Source: COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins
University (JHU).
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reduced in order to make lower cost funds available to stimulate industrial production. The
interest rate plays a key role in monetary policy. The main tool that is used for the central
banks during economic crises is a policy of lower interest rates to promote growth and reduce
debt levels (Buchner, 2020; Blanchard and Brancaccio, 2019; Dimsdale, 2009). This creates a
bridge to channel funds into industrial production, and can also influence investment in a
country. In a period of depreciation in the exchange rate, interest rates can be used to attract
hot money to keep it stable. When there has been low domestic consumption growth, it has
been implemented to stimulate domestic consumption in a country. It can directly support
economic activities. Industrial production is a dynamic factor in economic growth. It can be
affected by consumption in a country. It has been assumed that the relationship between the
interest rate and industrial production is negative in periods of normal growth in an economy.
Moreover, unexpected periods such as crises or pandemics can meet with a decreasing real
interest rate to support industrial production. A high interest rate when a country experiences
lower economic growth can increase economic costs. Therefore, a negative relationship is
expected during crises or economic slowdowns to recover and revive economic growth.
Nevertheless, the impact of interest rates can be different in developed and developing
economies.

There are reasons why this topic was taken into account for the research. The COVID-19
pandemic had severe consequences for industries in the world’s economies (Nicola et al.,
2020; Altig et al., 2020). This is one of the researches that aims to find a way to mitigate the
effect of pandemics. The countries experienced drops in economic growth, decreasing trade,
and rising unemployment. This caused uncertainty for the future of economies. These
countries were looking a way to reduce the effect of COVID-19 pandemic. However, the
effect of the pandemic on economic activities could be different than that of economic crises.
Hence, the 2008 financial crisis was considered for the comparison research because of its
significant economic downturn and its proximity to the recent pandemic. In addition,
throughout the 2000s, a majority of nations were increasingly interconnected via globalization
and adopted comparable market-oriented economic strategies. Thus, it is presumed that all
countries share a comparable economic narrative throughout certain timeframes, but the
influence of the interest rate in the midst of the pandemic and crisis seems to diverge across
developed and developing economies. The real interest rate was included in the analysis,

because it is one of the first resources to directly influence economies and their industrial
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production growth. This study is anticipated to serve as a model for governments on how to
mitigate the impact of a pandemic in the event of future occurrences of such an outbreak.

In Section 2, the background of the research, and the current work are explained. In
Section 3, assumptions and data collection are introduced. In Section 4, the model is laid out,
and the empirical analysis is conducted. In Section 5, the political implications are discussed.
The research is concluded in Section 6.

1. Previous Research and the Current Work

1.1 Previous Research

There are works that analyze the effects of interest rates or other closely related variables on
industrial production and other economic activities. Some of these works seek to explain the
role of monetary policy during a recession. Albonico and Tirelli (2020) divided EU countries
into peripheral, called PIIGS, and core countries for the rest of euro area. The DSGE model
was implemented for quarterly data between 1992Q2 and 2013Q3. It was found that the
output response to the financial crisis was caused by asymmetric shocks. The demand shocks
were more important in the core countries than in the others. However, interest rate shocks
played a lesser role in both regions. Colombo and Paccagnini (2020) implemented a Smooth
Transition VAR model using monthly data between January 1973 and December 2018 to
analyze the effect of exogenous credit supply shock on macroeconomic variables. It was
estimated that a credit supply shock identified as an excess bond premium created asymmetric
effects on macroeconomic variables, and the variance of industrial production, employment
and inflation was larger during recessions caused by the shocks. Yazdanfar and Ohman
(2020) implemented multiple OLS and dynamic panel data to analyze five industrial sectors
between 2008 and 2015. It was pointed out that the financial crisis and the interbank interest
rate influenced the cost of debt. Small industries were more likely to pay more to borrow debt
capital. Irandoust (2020) estimated the impact of the real interest rate on real output growth
using quarterly data between 1987Q1 and 2019Q2 for Sweden, Norway, the UK, the US, New
Zealand, Australia, Denmark, Switzerland and Canada. It was pointed out that expansionary
monetary policy has a weaker impact on positive output growth than on negative output
growth. Egea and Hierro (2019) analyzed the effectiveness of monetary policy and its
transmission channel before and after the financial crisis, using a VAR model for the US and
the Eurozone. It was suggested that to influence production growth, there should be
guantitative easing that is not in the form of loans to financial institutions, because the second

measure can be useful in stabilizing the financial system. Honda and Inoue (2019) assessed
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the effects of the negative interest rate policy that was implemented in 2016 for Japan. It was
found that this negative interest rate policy had a depreciation effect on the exchange rate.
Moreover, there was a correlation between the appreciation in yen and decreasing industrial
production. Overall, this policy helped support the real economy in Japan. Cachanosky and
Hoffmann (2016) analyzed the effects of changes in interest rates on production in European
countries during the 2000s. The paper found that the low interest rate policy of the European
Central Bank influenced the allocation of resources across industry. Aristei and Gallo (2014)
analyzed interest rate pass-through between interbank and retail bank rates in the euro area,
using a Markov-switching vector autoregressive model based on monthly data for the period
2003-2011. It was shown that during the financial crisis, short-run transmission between the
money market and retail banks was weak, but the responsiveness of loan rates to deviations
increased in the long-term. It was pointed out that monetary policy was limited because of
credit tightening in the financial crisis. Hristov et al. (2014) implemented a panel VAR model
for quarterly data between 2003Q1 and 2011Q4 in the Euro area to analyze interest rate pass-
through during the financial crisis. It was estimated that the pass-through effect was complete
before the financial crisis. Abbassi and Linzert (2012) used daily data between 10 March 2004
and 31 December 2009 to analyze the effectiveness of monetary policy during the financial
crisis by explaining the relationship between interest rates via an expectations hypothesis for
the euro area. It was concluded that the central banks played important roles in conducting
monetary policy during the financial crisis because non-standard policy measures helped
decrease Euribor rates. Karagiannis et al. (2010) examined interest rate transmission for the
Eurozone and the US by implementing a disaggregated general-to-specific model, and
discussed monetary policy after the financial crisis. The periods used were non-identical, and
were between January 1994 and September 2007 for the US and between January 1998 and
September 2003 for the Eurozone. It was assumed that any change in the central bank rate
impacted on retail interest rates, which influence consumer and business lending rates. This
process affected aggregated domestic demand and output. To restore the efficiency of the
monetary transmission mechanism, it was advised that the central banks should properly
organize to channel liquidity.

The COVID-19 pandemic is still new for the world’s economies. There are some works
that have tried to explain how to mitigate the impact of the pandemic on economic activities.
Bhar and Malliaris (2020) used a Markov switching econometric model, using monthly data

for the period 2002-2015. Unconventional monetary policy during the financial crisis was
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evaluated to mitigate the financial impact of the COVID-19 pandemic on US households and
business. It was pointed out that an unconventional monetary policy was intended to
implement quantitative easing with the aim of driving down longer-term interest rates to
stimulate economic activity. It was found that the policy of the FED to reduce long-term
interest rates was associated with a decrease in unemployment between 2009 and 2015. It was
suggested that an unconventional monetary policy can help to mitigate the impact of the
COVID-19 pandemic. Zhang et al. (2020) aimed to map the patterns of country-specific risks
and systemic risks in the global financial markets. To that end, the top countries that were
impacted by COVID-19 pandemic were listed. As a result, it was found that using a zero-
interest rate policy and quantitative easing can cause further uncertainty and long-term
problems. Qiu et al. (2020) used the triple-bounded dichotomous choice contingent valuation
method to assess perceptions of the risks posed by the tourism industry, and estimated the
willingness of residents to pay to mitigate health risks. It was found that respondents were
willing to pay for risk reduction. Oravsky et al. (2020) applied a linear panel regression
between 2001 and 2017 to find way to reduce the negative consequences of the COVID-19
pandemic on economic activities in European countries. It was estimated that interest rates
grew in at-risk countries but fell in the group of countries that appeared to be safe for
investors.

1.2 The current work

In contrast to previous works, this research consists of data that was collected after the spread
of the virus, when it was acknowledged as a pandemic. Thus, this research seeks to create
implications by considering the situation. To understand the role of the real interest rate, the
work took into account developed and developing economies that had low and high inflation,
respectively. In particular, it analyzed in which country group industrial production showed a
more significant response to the real interest rate. The research included the main countries
that faced the pandemic, and examined the situation using panel data analysis. Most of the
research was limited solely to interest rate policy and its pass-through effect, in the main,
considering variable in the area of the financial market. Nevertheless, the impact of interest
rates on industrial production also needs to be researched. This is a study that creates a direct
relationship between the two variables. The work includes a large number of countries,
analyzed in the periods of the 2008 financial crisis, and the COVID-19 pandemic. The impact
of the real interest rate during the crisis is also examined. Regarding the effects of interest rate
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policy, the differences between the periods of the 2008 financial crisis and the COVID-19
pandemic are interpreted for developed and developing economies. This shines a light on
measures to mitigate the effect of a pandemic. Hence, the analysis presents an opportunity for
the world’s economies to construct policies which take the real interest rate into account.
2. Assumptions and data collection
During periods of potential economic growth, when monetary policy is free to respond to
market conditions, it is assumed that the real interest rate can be a tool for stimulating growth.
In periods of recession, it is assumed that a falling real interest rate can assist economic
recovery from a crisis (Gertler and Gilchrist, 2018; Kuttner, 2018). In that sense, interest rates
can provide a strong stimulus for industrial production (Munir, 2018). Thus, lowering the real
interest rate can help revive markets in times of economic crisis. Furthermore, understanding
the effect of interest rate policy can influence other policies, such as unconventional monetary
policy, in support of economic activities. Following such a policy can also change
expectations in the private sector and thus reduce the effects of financial crisis (Doh, 2019).
A lower real interest rate is considered necessary for developing economies to achieve a
higher growth rate (Shaukat et al., 2019; Ma, 2017). In that respect, a high real interest rate
can negatively impact on economic growth. A lower interest rate policy can promote
industrial production. First, it can lower the debt burden on industries that need to invest for
their production processes. Second, expansionary monetary policy can provide lower cost
credits and thus stimulate domestic consumption. This promoting policy can increase
production. Hence, it can be one of the main tools for mitigating the effects of economic crisis.
Nevertheless, there might be variations in interest rate policies across distinct groupings of
countries. Whereas some countries need more stimulus from interest rate policy, for others, a
slight change in this monetary policy can be enough to eliminate the negative impact of
declining production. In particular, it becomes a reality that a falling real interest rate in
developed economies may naturally have a higher impact on industrial production due to their
stages of development. In other words, a slight lowering of interest rates can have a more
significant impact on industrial production in developed economies than that in developing
ones.

Various sources were used to collect monthly data between January 2002 and December
2020. It was challenging to collect data for all countries from same source. In particular,
finding standard interest rate data was difficult. To increase the number of countries tested in

the analysis, familiar data that can be accepted as a standard interest rate was utilized. Most of
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the data was derived from the OECD to increase standardization for the research. For the
developed countries in Table 1, OECD data was used to obtain interest rates, the industrial
production index and the consumer price index (CPI). Consumer prices and industrial
production data was released as the 2015=100 index, and the interest rate was designated as
the long-term interest rate. For developing countries, different sources were used. For all
developing countries, the CPl was derived from the OECD. For Brazil, the industrial
production index was derived from the OECD, and the interest rate was collected as the
discount rate from International Financial Statistics, IMF. For India, both interest rates as
discount rates and the industrial production index released as 2010=100 were collected from
International Financial Statistics, IMF. For Turkey, interest rates as discount rate was
collected from International Financial Statistics, IMF and industrial production index was
derived from OECD. For Russia, the industrial production index was derived from the OECD,
and the interest rate as the call money/interbank rate was collected from the Federal Reserve
Bank of St. Louis. For Mexico, the interest rate as the money market was derived from
International Financial Statistics, IMF and the industrial production index was collected from
OECD. For South Africa, OECD sources were used to collect all data. The CPI was used to

derive the real interest rate for all countries.

3. Empirical analysis

The empirical model of panel regression analysis is explained as follow:
. _ : 2008 Covid C,.; 2008..; Covid..:
ipgit = a; + Privg + 1Dy + V2Dt + yaDyrirye + vaDi U rinye + ys D riny,

+Y¢DEDE8riry, + v, DEDEC Y riry, + ey i=12,,N
t=12,---,T

Where,
ipg;¢: Industrial production growth rate (year-on-year)

riry.: The real interest rate

32008 _ {1 for it" country in the 2008 global crisis periods
i 0 otherwise

pCovid _ {1 for it" country in the 2020 COVID — 19 crisis periods
i 0 otherwise

DE — {1 for the developed countries
1o otherwise

Different periods were taken from country to country in the dummy variables defined for

global financial and pandemic crises. The error term e; is independently, identically

distributed over i and t, with mean zero and variance o2, N is the number of countries, and T
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is the number of observations for each time period. For the applicability of the variables to the

model, unit root tests and cross-section dependency tests were implemented.

3.1 Unit root tests and cross section dependency tests

The unit root null hypothesis can be rejected for both industrial production growth and the
real interest rate at a 1% significant level. According to the unit root tests in Table 2, the
integrated orders for these variables at level are zero. Therefore, panel regression can be

implemented for estimating only a short-run relationship between the variables.

Table 2: Panel Unit Root Test

Industrial production growth rate Real interest rate
Test Statistic p-value Test Statistic | p-value
Im, Pesaran and Shin W-stat -12.1 0.0000 -2.6 0.0042
ADF - Fisher Chi-square 237.8 0.0000 58.7 0.0097
PP - Fisher Chi-square 284.5 0.0000 60.5 0.0064

The Hausman test was implemented to decide whether to use random or fixed effects for the
model. The Chi-square statistic of the Hausman test for correlated random effect is calculated
as 65.44 (p< 0.01). According to the results of the Hausman test, the random effect null
hypothesis can be rejected at a 1% significant level. This result shows that coefficient
estimates from the random effects model are biased and inconsistent and, hence, that a fixed

effects model is preferable.

Table 3: The Results of Cross-Section Dependence Tests

Test Statistic p-value
Breusch-Pagan LM 4888.7 0.0000
Pesaran scaled LM 270.7 0.0000
Bias-corrected scaled LM 270.7 0.0000
Pesaran CD 61.9 0.0000

Table 3 shows the results of cross-section dependency tests. According to the test results, null
hypothesis, no cross-section dependence, can be rejected at a 1% significant level. These
results show that there is contemporaneous correlation between cross-sections. Therefore,
cross-section SUR (seemingly unrelated regression) was implemented to compute robust

standard errors.

3.2 Panel regression analysis

The results of the panel regression analysis are displayed in Table 4. According to the table,
while the coefficient of the real interest rate is statistically significant at a 10% level, the
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coefficients of the other variables are statistically significant at a 1% level. The results show
that there was a statistically significant difference between the coefficients of the intercept
term and slope. This proves that the relationship between the real interest rate and industrial
production growth causes structural changes in periods of crisis. Moreover, during the
financial crisis and the pandemic, the impact of the real interest rate on industrial production
growth indicates significant differences between developed and developing countries. The
impact of the 2008 financial crisis shrank industrial production growth by 9.69 units in mean.
Similar to the financial crisis, industrial production growth decreased approximately by 9.30
units during the COVID-19 pandemic.

Table 4: The Results of Panel Fixed Effect Model

Variable Coefficient t-Statistic p-value
Constant 4.0201 11.1897 0.0000
riri; -0.0541 -1.8426 0.0655
D308 -9.6898 -16.9377 0.0000
pgovi -9.2971 -12.0885 0.0000
Diriry, -0.3090 -3.5650 0.0004
DZ%%rir;, -0.5604 -6.9431 0.0000
DEriry, -0.6557 -4.5453 0.0000
DiD?°%%riry, -0.5896 -3.2823 0.0010
DEDSCV Ay, -2.2443 -4.3219 0.0000
Trend -0.0130 -4.7910 0.0000
Fixed Effects (Cross)

Denmark -0.8576 Brazil 0.1762
Finland -0.1264 India 3.2362
France -1.2339 Mexico -0.6663
Germany 0.0149 Russia 2.0812
Italy -1.2602 South Africa -0.9260
Portugal -1.5493 Turkey 5.3450
Spain -1.2275

Sweden -0.2729

United Kingdom -1.4476

United State 0.0403

Japan -0.9944

Canada -0.3319

R-squared=0.56  F-statistic=185.48 (p-value=0.0000)

Estimation method was Pooled EGLS (Cross-section weights)
Cross-section SUR was selected for correcting heteroskedasticity and contemporaneous correlation.

One of the important reasons behind this difference is that the COVID-19 pandemic gave rise
to strict regulations for social activities. Not only were manufacturing industries affected by

decreasing demand but also service industries were deeply impacted by lockdown. Restricted
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social life significantly slowed economic activities. The main difference between two periods
is that the financial crisis did not constrain social activities. Governments usually try to
increase social and economic interactions that can stimulate consumption and production
when there is an economic crisis. Nevertheless, the pandemic prompted governments to
implement policies that had an influence on the market. Intervention in economic activities
deepened the recession, causing a large effect as in the period of the financial crisis.

Table 5 shows the marginal effects of the real interest rate on industrial production growth
in the developed and developing countries. The table clearly indicates the differences between
the two groups of countries in periods of recession. In addition, it gives information about
how to follow interest rate policy in the two groups when economic slowdowns emerge. The
table shows that in a normal period of growth, in developing countries, the real interest rate
had a significant negative impact on industrial production. A one unit increase in the real
interest rate caused a 0.05-unit negative change in industrial production. For the developing
countries, real interest rate policy is sensitive to creating investment and consumption. These
countries need investments to keep traction on the growth path. Nevertheless, in a period of
crisis, it is expected that there will be a recession in economic activity. In other words,
industries will avoid investment, and people will not consume products. This will slow down
interaction between production and consumption in economic activities. To revive industrial
production growth, the real interest rate policy becomes important. To effectively boost
industrial production, it is necessary to reduce the real interest rate. As a consequence, the

connection between the two variables becomes negative.

Table 5: The marginal effects of the real interest rate on industrial production growth

All 2008 Global Financial Crisis COVID-19 Crisis
Samples Period Period
Developed Countries -0.3630 -1.5131 -3.2631
Developing Countries -0.0541 -0.6145 -0.7098

For developed countries, in all of the samples, the impact of the real interest rate on industrial
production was negative. It was assumed that these countries had reached a technological
frontier. Their growth rates slowed down. These countries need to pull interest rates down to
stimulate industrial production. However, there is not much space for central banks to focus
on interest rate policy. In other words, these economies become less sensitive to the interest
rate, as their inflation rate is already very low. Although the effect was small, one unit
increase in the real interest rate caused a 0.363-unit decrease in industrial production growth.
In periods of recession, the interest rate policy gains more importance in developed countries
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than in developing countries. Their economies become more vulnerable to interest rate policy.
In the 2008 financial crisis, the impact of interest rate policy was significantly higher in
developed countries than in developing countries. A one unit decrease in the real interest rate
led to a 1.5131 unit increase in industrial production growth. This impact was 0.6145 units in
the developing countries. Moreover, during the COVID-19 pandemic, interest rate policy
became more crucial for economic activities in both developed and developing countries
compared with the period of the financial crisis. When the interest rate decreased by one unit,
it increased industrial production growth by approximately 3.26 units in developed countries
and 0.71 units in developing countries. The table is an indication that interest rate policy can
work to stimulate industrial production growth in developed countries more effectively than
in developing countries during the pandemic.

As a consequence, it is reasonable to anticipate that the influence of interest rates on
industrial production will be greater in developed countries than it would be in developing
ones. The marginal effect of a one unit drop in the real interest rate on industrial production
was more substantial in developed countries. This is due to the fact that developed countries
have established economic markets and have had very low inflation. Thence, when they
decrease the real interest rate by one unit, its impact on industrial production growth becomes
more effective. Developing economies have more power via nominal interest rates to
stimulate growth, as these countries experience higher inflation with higher interest rates.

4. Political implications

The COVID-19 pandemic had become a major challenge for world economies since it started
in Wuhan. China locked down the entire city at the beginning of 2020, but this did not stop
the spread of the virus to the rest of the world. Finally, COVID-19 was acknowledged as a
pandemic in March 2020. The rapid spread of the virus caused many countries to impose
strict rules on economic life. Universities, schools, tourist areas, restaurants, shopping malls
and other public places were strictly controlled and locked down. These measures decreased
the mobility of people and increased risk perception in the economy, which impacted on
consumption and production. In spite of this draconian response, the number of cases of
COVID-19 significantly increased. The virus cost thousands of lives, shut down industries
and negatively influenced the financial sector. It seems clear that the restrictions imposed to
eliminate the spread of virus impacted on economic activities, and, thus, on the financial
sector. This caused a larger reaction in the economy than occurred during other pandemics

because of the strict implementation by governments seeking to limit social and — and thus
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economic — interaction (Baker et al., 2020). In the future, it can be expected that a pandemic
that is comparable to COVID-19 would most likely take place. Therefore, it may be deduced
that industries would continue to face obstacles. Their potential for growth might
progressively decrease, which could limit economic development or inhibit future growth in
the long term, increase unemployment rates, and contribute to rising macroeconomic
instability and social problems.

This work shows that interest rate policy could be implemented as a tool for mitigating the
negative effects of the COVID-19 pandemic on industrial production. It is possible that the
effect of interest rates during a pandemic would be more significant than it was during the
financial crisis that occurred in 2008. Its potential as a stimulator of growth was great for both
developed and developing countries. Nevertheless, its impact on industrial production was
lower in developing countries than in developed countries. In normal periods of economic
growth, developed countries need to stimulate industrial production. However, their low
inflation rates remain a challenge to the use of this tool of monetary policy. In developing
countries, which experience high inflation rates, central banks can take initiatives to utilize
interest rates. This gives rise to a number of political implications. In particular, to lessen the
negative economic effects of the COVID-19 pandemic, interest rates could be decreased to a
level that could raise industrial production. A low interest rate policy also could serve as a
means of stimulating consumption during lockdown. The significance of reducing interest
rates is greater for advanced countries due to their expansive economy and sophisticated
industries, which were susceptible to the adverse impacts of the pandemic. The low real
interest rate had a favorable impact on industrial production in developing countries.
Furthermore, these countries should adopt low real interest rate policies to support industrial
production during periods of economic recession. The primary significance of this work is
that adopting policies that reduce real interest rates is an efficient method of stimulating
output, therefore aiding economies in navigating the challenges posed by a pandemic.

5. Conclusion

This work investigates how to reduce the negative influence of the COVID-19-like pandemic
by using the tool of interest rates. The effectiveness of interest rate policy has been analyzed
for both the 2008 financial crisis and the COVID-19 pandemic, considering both developed
and developing countries. The data was examined by panel regression analysis covering
monthly periods between January 2002 and December 2020. The results indicate that for all

of the data samples, the impact of the real interest rate on industrial production growth was
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negative for both developing countries and developed countries. As most developed countries
experience relatively low economic growth, their economies need to pursue lower interest rate
policies in order to promote economic activity. This is because developed countries have
more advanced industries in a low inflation environment. However, the low inflation rates that
these countries experience makes following low real interest rate policies a challenge. For this
reason, some countries, such as Japan, continue to keep their interest rates at negative levels,
which may be of some assistance to any economic activity. The developing economies still
need more advanced industries that can begin to match those in developed countries.
Therefore, any decrease in real interest rates will help industrial production growth during
normal growth periods. It is also estimated that during recessions, these countries experienced
a negative relationship between the real interest rate and industrial production growth. In
general, real interest rate policies have a greater impact on developed countries. As
governments intervened in economic activities through strict regulation of social activities,
the influence of the COVID-19 pandemic on industrial production deepened, and its impact
had been larger than was the 2008 financial crisis. Following low real interest rate policies
could help reduce the negative effects of the pandemic on industrial production. In the
developed countries, because of low inflation level, the nominal interest rate remains very low.
Hence, in periods of recession, the impact of the nominal interest rate can have limited effects
on economic activities. As a consequence, this can lessen the contribution of the real interest
rate to economic growth. In contrast, in developing countries, which experience high inflation
rates, the nominal interest rate can be decreased further, which can promote growth in periods
of crisis. Nevertheless, expansionary monetary policies can increase pressure on exchange
rates. The risk of depreciation in currency can distress central banks pursuing flexible policies
to promote economic activity. In both developed and developing countries, these limitations
pose challenges in implementing expansionary monetary measures via interest rate policies
during periods of economic downturn or pandemics. Government action in the market via

fiscal policy may be necessary to bolster monetary policy.

441



Compliance with Ethical Standards
Acknowledgements

Not applicable.

Conflict of interest

The authors declare that they have no conflict of interest.
Availability of data and materials

Various sources were used to collect data for the analyses. Each source of data and materials
has been available and pointed through the paper.
Consent for publication

Not applicable.

Ethics approval and consent to participate

Not applicable.

Funding

Not applicable.

References

Abbassi, P. and Linzert, T. (2012) The effectiveness of monetary policy in steering money
market rates during the financial crisis, Journal of Macroeconomics, 34(2012): 945-954.
Ahad, M., Dar, A.A. and Imran, M. (2019) Does Financial Development Promote Industrial
Production in Pakistan? Evidence from Combined Cointegration and Causality Approach,

Global Business Review, 20(2) 297-312.

Albonico, A. and Tirelli, P. (2020) Financial crises and sudden stops: Was the European
monetary union crisis different?, Economic Modelling, 93(2020): 13-26.

Altig, D., Baker, S., Barrero, J.M., Bloom, N., Bunn, P., Chen, S., Davis, S.J., Leather, J.,
Meyer, B., Mihaylov, E., Mizen, P., Parker, N., Renault, T., Smietanka, P. and Thwaites, G.
(2020) Economic uncertainty before and during the COVID-19 pandemic, Journal of
Public Economics, 191(2020): 104274.

Avristei, D. and Gallo, M. (2014) Interest rate pass-through in the Euro area during thefinancial
crisis: A multivariate regime-switching approach, Journal of Policy Modeling, 36(2014):
273-295.

Aron, J. and Muellbauer, J. (2002) Interest Rates Effects on Output: Evidence from a GDP
Forecasting Model for South Africa, IMF Staff Papers, Vol. 49, Special Issue.

Baker, S.R., Bloom, N., Davis, S.J., Kost, K.J., Sammon, M.C. and Viratyosin, T. (2020) The
Unprecedented Stock Market Impact of Covid-19, NBER Working Paper Series, Working
Paper 26945.

Bhar, R. and Malliaris, A.G. (2020) Modeling U.S. monetary policy during the global

financial crisis and lessons for Covid-19, Journal of Policy Modeling, 43(1): 15-33.
442



Blanchard, O. and Brancaccio, E. (2019) Crisis and Revolution in Economic Theory and
Policy: A Debate, Review of Political Economy, 31(2): 271-287.

Buchner, M. (2020) Fiscal Policy in an Age of Secular Stagnation, Comparative Economic
Studies, 62: 398-429.

Cachanosky, N. and Hoffmann, A. (2016) Monetary Policy, the Composition of GDP and
Crisis Duration in Europe, Global Economic Review, 45(2): 206-219.

Cruz-Garcia, P., de Guevara, J.F. and Maudos, J. (2019) Determinants of bank’s interest
margin in the aftermath of the crisis: the effect of interest rates and the yield curve slope,
Empirical Economics, 56: 341-365.

Colombo, V. and Paccagnini, A. (2020) Does the credit supply shock have asymmetric effects
on macroeconomic variables? Economics Letters, 188(2020): 108958.

Dimsdale, N.H. (2009) The Financial Crisis of 20079 and the British Experience, Oxonomics,
4(1): 1-9.

Doh, T. (2019) The Trend Real Interest Rate and Stagnation Risk: Bayesian Exponential
Tilting with Survey Data, kcFED Research Working Papers, RWP17-08.

Egea, F.B. and Hierro, L.A. (2019) Transmission of monetary policy in the US and EU in
times of expansion and crisis, Journal of Policy Modeling, 41(2019): 763-783.

Gertler, M. and Gilchrist, S. (2018) What Happened: Financial Factors in the Great Recession,
Journal of Economic Perspectives, 32(3): 3-30.

Irandoust, M. (2020) The effectiveness of monetary policy and output fluctuations: An
asymmetric analysis, Australian Economic Papers, 59(2): 161-181.

Honda, Y. and Inoue, H. (2019) The effectiveness of the negative interest rate policy in Japan:
An early assessment, Journal of The Japanese and International Economies, 52(2019):
142-153.

Hristov, N., Hiilsewig, O. and Wollmershduser, T. (2014) The interest rate pass-through in the
Euro area during the global financial crisis, Journal of Banking & Finance, 48(2014): 104—
119.

Karagiannis, S., Panagopoulos, Y. and Vlamis, P. (2010) Interest rate pass-through in Europe
and the US: Monetary policy after the financial crisis, Journal of Policy Modeling, 32
(2010): 323-338.

Kuttner, K.N. (2018) Outside the Box: Unconventional Monetary Policy in the Great

Recession and Beyond, Journal of Economic Perspectives, 32(4): 121-146.

443



Ma, Q. (2017) Contribution of interest rate control to China’s economic development, Journal
of Chinese Economic and Business Studies, 15(4): 325-352.

Munir, K. (2018) Dynamic effects of monetary policy on output and prices in Pakistan: a
disaggregate analysis, Journal of The Asia Pacific Economy, 23(1): 99-118.

Nicola, M., Alsafi, Z., Sohrabi, C., Kerwan, A., Al-Jabir, A., losifidis, C., Agha, M. and Agha,
R. (2020) The socio-economic implications of the coronavirus pandemic (COVID-19): A
review, International Journal of Surgery, 78(2020): 185-193.

Oravsky, R., Toth, P. and Banociova, A. (2020) The Ability of Selected European Countries
to Face the Impending Economic Crisis Caused by COVID-19 in the Context of the Global
Economic Crisis of 2008, Journal of Risk and Financial Management, 13: 179.

Qiu, R.T.R., Park, J., Li, S. and Song, H. (2020) Social costs of tourism during the COVID-19
pandemic, Annals of Tourism Research, 84(2020): 102994.

Shaukat, B., Zhu, Q. and Khan, M.l. (2019) Real interest rate and economic growth: A
statistical exploration for transitory economies, Physica A, 534(2019): 122193.

Yazdanfar, D. and Ohman, P. (2020) The 2008—2009 global financial crisis and the cost of
debt capital among SMEs: Swedish evidence, Journal of Economic Studies, 48(6): 1097-
1110.

Zhang, D., Hu, M. and Ji, Q. (2020) Financial markets under the global pandemic of COVID-
19, Finance Research Letters, 36 (2020): 101528.

Genisletilmis Ozet

Aragtirmanin temel amaci, 2008 finansal krizi ve COVID-19 salgmi sirasinda gelismis ve
gelismekte olan tilkelerde reel faiz oraninin sanayi tiretimi iizerindeki etkisini analiz etmektir.
COVID-19 salgininin ekonomik biiylimenin Oniinde ©6nemli bir engel haline geldigi
goriilmiistiir. Gelismis ve gelismekte olan ekonomiler negatif biiyiime, artan issizlik ve
derinlesen makroekonomik istikrarsizliklar yasamistir. Bu olumsuzluklar, ekonomik
durgunluklar sirasinda da ortaya ¢ikabilecek bir durumdur. 2008 finansal krizi kiiresel olarak
ekonomik biiytimeyi negatif yonde etkilemistir. Bu tiirden donemlerde, ekonomik performansi
tekrardan artirabilmek i¢in faiz oranmi gibi bir aracin kullanilmasi 6nemli bir politika olarak
uygulanmistir. Normal ekonomik biiylime donemlerinde piyasa, yatirim yaratabilecek diisiik
reel faiz oranin1 benimsemektedir. Ayrica, diisiik ekonomik biiylime donemlerinde, reel faiz
orant ekonomide tiiketim ve {iretim yoluyla biliyiimeyi tesvik edici bir rol oynamaktadir.
Ekonomik biiyiimeyi tesvik etmek ve krizin etkisini azaltmak igin, ekonomi tekrardan
potansiyel bliylime oranimna donene kadar reel faizlerin diisiiriilmesi yoluna gidilebilir.
Dolayisiyla, ekonomik biiylimenin arkasindaki gili¢lii dinamik olan sanayi {retimini
desteklemek icin reel faiz oram1 kullamlabilecek &nemli bir secenektir. Ozellikle derin
yavaslama donemlerinde faiz oraninin sanayi iiretiminin arkasindaki roliinii incelemek ve
faizin bir politika araci olarak uygulanabilirligi hakkinda birgok {ilkeye yardimei olabilecek
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bu iligkiyi analiz etmek i¢in yakin zamanda yasanan iki biiyiik ekonomik ¢okiis ele alinmistir.
Bunlar 2008 finansal krizi ve COVID-19 dénemleridir.

Tablo 1: Ulkelerin listesi

Gelismis Ulkeler Gelismekte Olan Ulkeler
Danimarka Brezilya
Finlandiya Hindistan
Fransa Meksika
Almanya Rusya

Italya Giiney Afrika
Portekiz Tiirkiye
Ispanya

Isveg

Birlesik Krallik

Kanada

Amerika Birlesik Devletleri

Japonya

Arastirma i¢in segilen iilkeler Tablo 1'de listelenmis ve gelismislik diizeylerine gore
ayrilmustir. Bu iilkelerin dikkate alinmasinin {i¢ nedeni vardir. Bunlardan ilki, goreceli olarak
yiksek enflasyon yasayan iilkeler ile daha istikrarli enflasyon politikalar1 izleyen iilkeler
arasinda karsilastirmali bir analiz yapilmasina yardimci olabilecek enflasyon seviyelerine
sahip olmalaridir. Bu iilkeler 2008 finansal krizindeki enflasyon seviyelerine gore se¢ilmistir.
Gelismekte olan ekonomilerde ortalama enflasyon yaklasik %9 olmustur. Rusya, Gliney
Afrika ve Tiirkiye %10'un iizerinde enflasyon yasamistir. Gelismis ekonomilerde ise ortalama
enflasyon %3,1 civarinda gergeklesmistir. Gelismis iilkeler diisiik enflasyon grubu,
gelismekte olan ekonomiler ise yiiksek enflasyon grubu olarak siniflandirilmistir. Béylece, bu
gruplardaki faiz oranlarinin etkisi analiz edilebilecek ve ekonomik yavaslama donemlerinde
reel faiz oranmin yiiksek veya diisiik enflasyonlu iilkelerde daha iyi calisip ¢alismadigi
aragtirilabilecektir. Ikinci nedeni ise veri mevcudiyeti ile ilgilidir. Bu iilkeler aragtirmanin
ilgili oldugu zaman dilimlerini kapsayan verilere sahiptir. En giincel veri bilgilerine sahip
olmanin analiz i¢in énemli oldugu diisiiniilmiistiir. Ugiincii neden ise bu iilkelerin ¢ogunun
salgindan ciddi sekilde etkilenmis olmasidir. Ornegin, Amerika Birlesik Devletleri, Brezilya,
Hindistan, Rusya, Ispanya, Meksika, Giiney Afrika, Fransa, Birlesik Krallik, Italya ve Tiirkiye
en fazla COVID-19 vakasinin goriildigii tilkeler arasinda yer almistir. Bu ilkeler ayni
zamanda Onde gelen ekonomiler arasinda yer almaktadir ve ekonomik giicleriyle diinyanin
biliytik bir boliimiinii kapsamaktadirlar. Dolayisiyla bu iilkelerin analize dahil edilmesi
sorularimiza global anlamda cevap verebilir. Ayrica gelecekte bu analizler, teknik kisitlar
nedeniyle arastirmaya dahil edilemeyen diger ekonomiler i¢in de 6rnek teskil edebilir ve bu
iilkeler i¢in de uygulanabilir.

Bu c¢alismada, faiz aracimi kullanarak COVID-19 salgininin olumsuz etkisinin nasil
azaltilabilecegini arastirilmistir. Faiz politikasinin etkinligi hem 2008 finansal krizi hem de
COVID-19 salgin1 i¢in hem gelismis hem de gelismekte olan iilkeler dikkate alinarak analiz

edilmistir. Veriler, Ocak 2002 ile Aralik 2020 arasindaki aylik donemleri kapsayan panel
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regresyon analizi ile incelenmistir. Sonuglar, tiim veri drnekleri i¢in, reel faiz oraninin sanayi
iiretimi biliyiimesi iizerindeki etkisinin hem gelismekte olan iilkeler hem de gelismis iilkeler
icin negatif oldugunu gostermektedir. Cogu gelismis iilke nispeten diisiik ekonomik biiylime
yasadigindan, ekonomik faaliyetleri tesvik etmek i¢in ekonomilerinin daha diisiik faiz orani
politikalar1 izlemesi gerekmektedir. Bunun nedeni, gelismis {ilkelerin diisiikk enflasyon
ortaminda daha gelismis sanayilere sahip olmasidir. Ancak bu iilkelerin yasadigi diisiik
enflasyon oranlan, diisiik reel faiz orani politikalarinin izlenmesini zorlastirmaktadir. Bu
nedenle, Japonya gibi bazi iilkeler, ekonomik faaliyetlerinin artmasina yardimci olabilecek
negatif faiz oranlarini siirdiirmektedir. Gelismekte olan ekonomiler hala gelismis {ilkelerdeki
sanayi sektorleriyle rekabet edebilecek daha ileri sanayi giiciine ihtiyag duymaktadir. Bu
nedenle, reel faiz oranlarindaki herhangi bir diislis, normal biiylime donemlerinde sanayi
iiretiminin bliylimesine yardimci olacaktir. Dahasi durgunluk dénemlerinde bu iilkelerde reel
faiz orani ile sanayi iiretimi biiyiimesi arasinda negatif bir iligki oldugu tahmin edilmektedir.
Ayrica daha gelismis endiistriyel bir giice sahip olduklarindan dolay1 gelismis tilkeler reel faiz
orani politikalarindan daha fazla etkilenmektedir. Hiikiimetler sosyal faaliyetlerin siki bir
sekilde diizenlenmesi yoluyla ekonomik faaliyetlere miidahale ettikgce, COVID-19 salgininin
sanayi tiretimi tizerindeki etkisi derinlesmis ve bu etki 2008 finansal krizinden daha biiyiik
olmustur. Bunun i¢in salgindan etkilenen {ilkelerin diisiik reel faiz politikasi izlemesi bir
politik tavsiye olarak uygulanabilecek regeteler arasina girebilir. Bu nedenle diisiik reel faiz
politikalarinin izlenmesi gelecekte ortaya cikabilecek benzer bir salginin sanayi {iretimi
tizerinde olumsuz etkisinin azaltilmasina yardimci olabilecektir.

Gelismis tlkelerde, diisiik enflasyon seviyesi nedeniyle nominal faiz orami ¢ok diisiik
kalmaktadir. Bu nedenle, durgunluk dénemlerinde nominal faiz oraninin ekonomik faaliyetler
tizerindeki etkisi smirli olabilir. Sonu¢ olarak, bu durum reel faiz oranmin ekonomik
biiylimeye katkisini azaltabilir. Buna karsilik, yiiksek enflasyon oranlarina sahip gelismekte
olan {ilkelerde nominal faiz oran1 diisiiriilebilir ve bu da kriz donemlerinde biiyiimeyi tesvik
edebilir. Ancak bu aracin kullanilmasiyla izlenen genisletici para politikalar1 doviz kurlar
iizerindeki baskiyr artirabilir. Para biriminde deger kaybi riski, ekonomik faaliyeti tesvik
etmek i¢in esnek politikalar izleyen merkez bankalarini sikintiya sokabilir. Hem gelismis hem
de gelismekte olan iilkelerde bu sinirlamalar ve ortaya ¢ikabilecek riskler, mevcut bir salgin
sirasinda faiz oram1 politikast yoluyla genisletici parasal Onlemlerin alinmasini
zorlastirmaktadir. Para politikasin1 desteklemek i¢in hiikiimetin maliye politikas1 yoluyla
piyasaya miidahalesi gerekebilir.

446



