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Abstract: Labor productivity is one of the indicators that reveal a country’s economic development, human resource
quality, availability of infrastructure and technology, among others. Improvement in organizational productivity is
also dependent on labor productivity. The current study attempts to study the relationship between labor productivity
and the Real Effective Exchange Rate in the selected countries. The sample included Australia, Brazil, Bulgaria,
Canada, China, Iceland, Japan, Malaysia, South Africa, and the USA. With the aid of statistical techniques, the study
found that productivity and exchange rate are correlated with varying degrees of strength and the nature of the

relationship varies from country to country. The study concludes with important directions for future investigations.
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1. Introduction

Economic growth has several indicators that can be used to determine the economic condition inside
a country's economy. For instance, growth in real Gross Domestic Product, inctease in Human
Development index, etc. Unfortunately, there is one indicator that is often overlooked — Labor
productivity — despite its ability to show how well the labor performs inside the economy. Furthermore,
it can show the availability of the facility, technology, etc. Labor productivity is affected by several
factors, such as technical, organizational, geographic, social, and structural (Fedulova ez a/, 2019;
Choudhry, 2009). These factors will show an overall economic condition that the country experience,
which will help us consider the development of the people inside the country.

Labor productivity has several influencing factors that could contribute to its growth (Choudhry,
2009). For instance, location, cultural beliefs, international influence, and incentives. Also, the cutrency
exchange rate is another factor connected with labor productivity (Jeanneney & Hua, 2011). Moreover,
it is believed that international currency exchange influence may have both positive and negative
impacts on the growth of labor productivity depending on the country and its policies. For instance,
foreign direct investment is considered to be an important determinant that could affect a country's
economic system (IMF, 2006). Do countries with similar income levels exhibit similarities when it
comes to the relationship between labor productivity and exchange rate? The current study attempts to
look for its answer by revisiting the relationship between real effective exchange rate and labor
productivity for different countries using a statistical approach.

The rest of the study is organized as follows: the second section is the review of relevant literature,
followed by research methodology section. The fourth will be on data, results, and discussion, and the
fifth section will conclude the study with recommendations and limitations.
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2. Literature Review

2.1 Real Effective Excchange Rate

The currency exchange rate is the rate at which one national currency will be exchanged for another.
It is also regarded as the value of one countty's cutrency against another countty's cutrency (O'Sullivan
& Sheffrin, 2003). Unfortunately, it is unstable and sensitive to market conditions. Therefore, to reduce
its instability, a measurement was taken into consideration of the domestic and external inflation rates;
these measures vary depending on the regime preferred in a given country. The relationship between
the domestic goods and services and the prices of these goods and services in external markets is called
the Real Effective Exchange Rate (REER) (Campbell, 2012).

Since then, REER has become an important indicator that can be used to measure the
competitiveness of one country's economy. REER takes the relative price of the same goods in the
domestic market then compare it with product in a different region (Ozkan, 2003). In other words,
REER is estimated by calculating the basket of goods in one economy followed by its comparison with
a similar basket of goods in another economy. Therefore, while representing the actual value of the
currency, it is obtained through the weighted average of the nominal effective exchange rate (Sebastian

et al., 2014),
ween = ]1(2) ()
i e \B "

Wherte,

e : the exchange rate of home currency

e;  :the exchange rate of foreign currency in indexed form

w;  : weight attached to foreign currency/country. Total sum equals 1.

P : wholesale price index

P;  : Consumer price index

n : number of countries/cutrencies in the index other than the home country
2.2 Labor Productivity

Labor productivity is an economic indicator that shows economic growth, domestic competitiveness,
living standards in one economy (ILO, n.d.). Meanwhile, labor productivity can also imply the number
of goods or services produced per hour of labor in a period of time. Labor productivity (L) can by
counted as the GDP (G) per total hours worked (H) such as (Ohanian, 2012).

Whereas the total hours worked can be obtained from the product of hours worked per worker (h)
and employment (E) divided by the size of productive age (16-64 years) population P,
E
H=h=* P
Labor productivity indicates the growth of the country's economic condition and living standards. It
could be observed on high variability and dynamism, Factors of changes in labor productivity are the
reasons for the change in its level. They are classified into several factors; Material and technical,
Organizational, Regional economic, Social, Structural factors (Fedulova ef al, 2019). Furthermore,
when labor productivity in one country increases, it shows the development of labor quality in that
country. As the labor productivity formula shows, it is highly affected by the diversity in goods and
services, technology, education, among others.

2.3 Relation Between REER and Labor Productivity

Labor productivity calculation comes from GDP that is divided by total hours worked. From this
formula, we can conclude; higher GDP and lower working hours will increase the labor productivity
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inside a country. By increasing the amount of transactional value inside the country, the development
of infrastructure will follow. However, in poorer countries, some of them have neither enough capital
nor qualified human resource to grow their economy (Fedulova ef al., 2019). Therefore, they can rely
on foreign investors rather than borrowing money from an economic entity. However, to attract
investment, a country must improve its macroeconomic situation (Boghean & State, 2015). Moreover,
by setting an optimum currency exchange rate and removing trade barriers, investors can also be
attracted. The changes in exchange rate impact investors' confidence in the profitability prospects in
the country and economic growth. Later, by investing in productivity-enhancing technologies and
infrastructures, the labor productivity level can be improved.

3. Research Methodology

3.1 Sample and data collection

Our sample contained ten countries, some of which were high-income economies while others were
middle-income economies. High-income economies are the economies whose income range is above
$12,536 and include Australia, Canada, Iceland, Japan, and the USA. Middle-income economies are the
economies whose income range is $4,046 ~ $12,535 and include Brazil, Bulgaria, China, Malaysia, and
South Africa. This classification is being done by Worldbank (2020).

The data for "Labor Productivity" was collected from OWID (2021), and data for "Real Effective
Exchange Rate" was collected from Worldbank (2021). The time scale of the data was from 2004 to
2017.

3.2 Data Analysis Technigues

Pearson’s correlational analysis will be used to find the correlation between Real Effective Exchange
Rate and labor productivity. In Pearson's correlational analysis, thete are several degrees of correlation.
There is a perfect correlation if the test value is equal to = 1, High degree of correlation with range *
0.5 - £ 0.99, Moderate degree = 0.3 - * 0.49, Low degree if the value was lower than = 0.29, No
correlation if the value is equal 0 (SS, 2021). The formula for Pearson's correlation coefficient is (Glen,
2021a)

nXxy) - Xx) - Q&)
VInEx?) - E0)2nEy? - )2

Also, linear regression analysis will be performed to estimate the relationship between the two
variables. It is given by (Glen, 2021b),

y=a+bx
L ENEx?) - ED)(Exy)
n(Ex2) - (Ex)*
p - E) — (€0 Ey)
n(Ex2) — (Xx)*

R?, also called 72, will be estimated as
2 :< n(Exy) - (£x) = () )
VInEx?) - Zx)?1nEy?) - X y)?

4, Results and discussion

In this section, the changes that the currency exchange rate brings to the labor productivity ratio with
constant GDP from 2011 will be observed. Thus, we will notice the change in labor productivity without
the growth in GPD and could focus on the smaller impact of the currency exchange rate on the shift
in labor productivity. Firstly, high-income economies will be discussed and then the middle-high-
income economies.
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Table 1. Statistical analysis of high-income economies

Countries Regression Equation R? Pearson’s Correlation coefficient
Australia y = 21.45 + 0.3025x 0.3996 0.6321
Chile y = 18.254 + 0.036x 0.0015 0.0385
Iceland y = 60.801 - 0.1136x 0.4468 -0.6684
Japan y =50.216 - 0.1124x 0.6234 -0.7895
USA y =70.673 - 0.0872x 0.0359 -0.1895
y = labor productivity, x = Real Effective Exchange Rate
Australia Chile
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Figure 1. Labor productivity and REER of high-income economies
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4.1 High Income Economies

The data analysis revealed different degrees of correlation among different countries' REER and
labor productivity. Moreover, these differences in correlation between each country occurred due to
differences in each country's economic policies and practices.

The results revealed that REER could have both negative and positive relationships with labor
productivity. The effect may vary from country to country. Australia and Chile are having a positive
correlation between REER and labor productivity, while Iceland, Japan, and the USA reported a
negative correlation, as shown in Table 1. Australian labor productivity is classified as a high degree of
correlation, as can be seen from the first panel in Figure 1. The possible cause of this phenomenon
occurs because Australia's economic sector is different from Chile's. The Australian economy is
transforming from a mining exports-intensive industry to a non-mining economy such as
manufacturing, services, and tourism (Firstcapital, 2013). Thus, it is heading to high-quality economic
development. Also, as Australia's relationship with its trade pattners vaties, REER is likely to get
affected. Meanwhile, Chile's economy is still relying on natural resources' export (CIA, 2021).
Furthermore, the lower value of the currency could contribute to an increase in the price of tradable
goods, thus increasing profit and enhancing economic growth (Morvillier, 2020). Therefore, although
REER value change in Chile will only slightly affect its labor productivity because their infrastructure
and facility required to increase it have already been created. Thus, causing their labor productivity and
REER to have little correlation.

In the given period, Iceland experienced a negative correlation between REER and Labor
productivity. In the calculation to obtain labor productivity, we are required to use GDP divided by the
total hour worked (Ohanian, 2012). Because we used constant GDP, it will create a phenomenon where
their labor productivity will remain relatively stable at around $50 since 2010. On the other hand, REER
is increasing from year to year as their economy becomes stronger due to increased purchasing power,
as shown in the third panel of Figure 1.

Japan also experienced a negative correlation between REER and Labor productivity. According to
the Pearson's correlation test, Japan has a -0.78 value this was due to Japan's economic structure. By
2017, 30.1% of their GDP is attributed to their industrial sector (CIA, 2021). Thus, as the REER value
decreases, it is shown to improve their labor productivity by a large margin. This occurs because the
decrease in REER created a condition where its currency becomes more valuable and competitive.
Because higher REER implies more expensive exports (IMF, 2021), it is not a good indicator for a
country that heavily relies on industrial exports.

Meanwhile, in the USA, whose 80.2% of economy relying on services, around 70% of its GDP comes
from internal consumption (UNCTAD, 2021). Thus, resulting in an economy that is highly independent
and resilient. Therefore, resulting in a very low correlation between REER and labor productivity.

4.2 Middle-High-Income Economies

In this section, the first group that will be discussed is the one that revealed a positive correlation
between REER and labor productivity, and the second group comprises the countries revealing negative
correlation.

All three countries that have experienced a positive correlation between labor productivity and
REER are mainly the industrial countries from the developing world. What sets apart the industrialized
developing countries from their much-developed counterparts is the drastic changes in economic
policies and productive structures, which are potentially affected by REER (Jeanneney & Hua, 2011).
Furthermore, the optimization of REER in these countries was intended to control industrial
production and capital intensity which also affects foreign direct investment that is crucial to the
country's growth and development. Thus, Pearson's correlation test has only revealed the historical
truth. Moreover, it is important to note that the effect that occurs in each country will also act differently
based on the size of the economy. For instance, the Chinese economy showed the most extreme
scenario where REER was highly correlated with the economy labor productivity. One may attribute
this extraordinary behavior to the role of state planning in economic development. Also, we know that
China's economy highly relies on processing trade and exports (Javed ef al, 2021). Neverthless, as
discussed earlier in the case of Japan, higher REER may result in more expensive export.
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Table 2. Statistical analysis of middle-high-income economies

Countries Regression Equation R? Pearson’s Correlation coefficient
Brazil y = 6.4853 + 0.0947x 0.1675 0.4093
Bulgaria y =-6.0799 + 0.2576x 0.4132 0.6428
China y = -6.3256 + 0.1333x 0.9145 0.9562
Malaysia y = 26.037 - 0.0744x 0.0276 -0.1662
South Affica y = 20.409 - 0.042x 0.2107 -0.4590
y = labor productivity, x = Real Effective Exchange Rate
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Figure 2. Labor productivity and REER of middle-high-income economies

26



Management Science and Business Decisions: 1ol. 1, No. 1 Angelo (20217)

However, the positive developments that these developing countries experienced outweigh the loss that
higher REER may have bought to their economies. Because higher REER can also indicate that the
country might be experiencing stable policymaking, their economic outlook healthier and attractive for
the investors (Yousaf ez al, 2011) thus, the behavior exhibited by China is not strange but interesting.

Although considered a developing country, the Malaysian economy is highly diversified and
advanced compared to the other developing country in the region and is one of the most competitive
economies in the world, with the rank of 27t (Schwab, 2018). Moreover, the economic growth that
Malaysia experiences are less likely to slow down anytime soon. Morvillier (2020) showed that
undetvaluation of one's currency could cause an increase in the overall price, and in turn, increases
profit margins, thus encouraging investments, and as a result, positively influence economic growth. It
is a good sign for the overall economy in the long run. The Malaysian situation, as shown in the fourth
panel of Figure 2, can be a manifestation of this cycle of positive effects in Malaysia.

Different from the other countries on our list, the South African economy is still highly relying on
mineral exports. Thus, the South African economy needs to have a low value of REER to increase the
volume of an exported resource. Since the increase in REER may also contribute to higher prices and
more expensive products (IMF, 2021), South Africa's economy can petform better by keeping its REER
low. However, from the above findings, a question comes to mind that why even within one group of
countries, the relations between REER and labor productivity are inconsistent? We know that the socio-
economical needs vary from one country to another, and so do the priorities of the policy-makers in
these countries therefore, it is very reasonable to believe that a framework comprising only two factors
is insufficient to report consistent relationships among different countries. A multivariate framework,
guided by large historic data, is needed in the future to better answer this question.

5. Conclusion and recommendations

Labor productivity can help us determine the economic and technological conditions within an
economy. Higher labor productivity value can show the quality of labor, availability of infrastructure,
competitiveness inside the country. Furthermore, according to the cutrent study's findings, we can
conclude that labor productivity correlates with the Real Effective Exchange Rate (REER). Moreover,
each country may have a different degree and type of correlation because each country has a unique
source of income, economic drivers, technologies and quality of labor. At this stage it is difficult to
propose a conclusive generalized hypothesis.

It is important for policymakers to optimize the REER based on the needs and capabilities. As it can
both positively and negatively affect the growth of labor productivity, hence monitoring and controlling
REER can be difficult and if not handled correctly, it can adversely affect labor productivity. Therefore,
managing REER is extremely important for overall economic growth.

In the current study, we could not obtain the labor productivity data with dynamic GDP thus, we
resorted to constant GDP-based labor productivity. In future studies, the actual GDP value for each
year can be considered. Also, why different countries showed different degrees of correlation and
different types of relationships (direct/inverse) are some questions needed to be answered in the future.
Also, because of the limited data, low-income economies were not studied, thus leaving behind a space
for future investigators. The study involved only two variables, in the future, more variables can be
considered before making any generalized assumption.
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