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E conomic impact of Physician

Wilson Rajagukguk

Faculty of Economics and Business, Universitas Kristen Indonesia, Jakarta Indonesia

Abstract

This study aims to investigate the impacts of the number of physician on economic growth. 
The macroeconomic impacts of the number of physician are limitedly studied. IQVIA (2018) 
defi ned that the total macroeconomic impacts are direct and indirect. Direct impacts are 
on four main economic barometers: consumption, investment, government expenditure, 
and export and import. Meanwhile, indirect impacts on the same barometers are generated 
through physician- supported industries. National impacts are the total of the four barometers 
at national level. The data used in this study came from the World Bank data bank. The data 
covered 185 countries in the world. The period of analysis varied from 2006 to 2015. A multiple 
regression model was employed in the analysis. The independent variables are the number 
of physicians per 1,000 people and percentage of population with electricity. Meanwhile, the 
dependent variable is the gross domestic product (GDP) per capita at constant price in 2000. 
The results of the study show that an additional of 1,000 physicians in a country will increase 
the GDP per capita as much as US$ 7,302.951 yearly, an additional of foreign direct investment, 
net infl ows (% of GDP),  will increase GDP per capita as much as US$207.146, and an additional 
of 1% access to electricity will increase GDP per capita as much as US$57.808.

Keywords: Economic growth, physicians, electricity, multiple regression, Indonesia.

Introduction

The third goal of the sustainable development goals (SDGs) is to ensure healthy lives 
and promote wellbeing for all at all ages and SDG 8 is to promote sustained, inclusive 
and sustainable economic growth, full and productive employment and decent work 
for all. SDGs aim to improve people’s welfare through health and economic growth 
for all. It can mean that healthy life can promote welfare and then economic growth 
aims to improve welfare. Data show that countries with higher number of physicians 
per 10,000 people are those with higher economic growth (Figure 1). Meanwhile, 
countries with lower number of physicians per 10,000 people are those with lower 
economic growth. Does health development, in this case, the number of physicians 
aff ect macroeconomic growth?
The relationship between the number of physicians and economic growth has been 
studied and found can happen in two directions. Cooper et al. (2002) carried out the 
time series and cross-sectional data analysis for the United States in 1929–2000. They 
found that the economic growth (gross domestic product/GDP per capita) positively 
infl uenced the demand for physicians per capita. A 10% increase in GDP per capita 
would increase the demand per physicians per capita by 7.5% (US Department of 
Health and Human Service, 2006).
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Source: World Health Organization (2010).

Figure 1
Global Distribution of Physicians per 10,000 people: 2000–2009

Jack and Lewis (2009) argued that at macroeconomic level, the impact of health on 
economic growth is debatable and ambiguous since there is diffi  culty in measuring 
health and in the methodology needed to study the causal link. Does public 
investment in medical care aff ect health aspects? In some developing countries factors 
such as the absence of public goods provision in health, poor budget, and ineff ective 
management worsen public health and as a consequence have impact on people’s 
welfare and probably in the long run can exacerbate national income.
Economic growth and its development depend on healthy people. Investment in health 
system can have multiplier eff ects that can enhance inclusive economic growth. It can 
happen through the creation of decent jobs. Investment in health system, including 
healthy labor force, can promote economic growth in and through economic output, 
social protection, innovation, and health security.
Physician can contribute to economic growth in two ways, opposite sides (Reilly, 
2012). On one side, a number of physicians can care the health of population that 
will improve workers’ productivity and will enable workers to return to work 
place immediately aft er gett ing ill. In addition, the type of profi t-seeking behavior 
of physicians can promote economic growth. However, on the other side, too many 
physicians in a market can create supplier-induced demand (SID)�. SID can keep 
labor force from leaving the labor market in a longer period and as a result can have 
negative impact on economy. Further, extra number of physicians can increase more 
expensive specifi c jobs.
Limb (2016) argued that the demand for health workforce is growing together with 
the population ageing and the increase of non-communicable diseases. Global 
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economy projected to create around 40 million occupations in health sector in in 2030 
(WHO, 2016). In addition, WHO (2016) proposed that investment in health workforce 
is needed to achieve the sustainable development goals, including the achievement in 
health sector, global security, and inclusive economic growth. Further, WHO (2016) 
reported that in some countries in the world, health sector has created labor force 
growth, in particular female occupation, which is higher than other sectors in the last 
10 years. Around half private sector jobs are in health sector. In The European Union, 
health sector and social sector employ 20 million workers or about 10% of all working 
opportunity. Around 80% of female labor force work in health sector.
Does the number of physicians aff ect the economic growth even aft er controlling 
for the eff ects of foreign direct investment and access to electricity? This study 
aims to investigate the impact of the number of physicians on the economic growth 
controlling for the eff ects of foreign direct investment and access to electricity.

Research method

The data used in this study came from the databank of the World Bank (htt ps://
databank.worldbank.org/data/source/world-development-indicators# accessed on 
September 1, 2019). The study covered 185 countries in the world during 2008–2016 
according to the availability of the data. It means, no all countries have the same time 
period. Some countries had no data with the same time period so that in this study 
those data were treated as 
fi xed eff ects longitudinal data. The independent variables are the number of 
physicians per 1,000 people, foreign direct investment, net infl ows (% of GDP), and 
percentage of population with electricity. Meanwhile, the dependent variable is the 
gross domestic product (GDP) per capita at constant price in 2000.

Analysis method

The data was analyzed descriptively and inferentially. Descriptively, summary 
statistics of variables in the model and scatt er diagrams between independent and 
dependent variables were presented. Inferentially, simple and multiple regression 
analysis were conducted to examine the relationships between independent variables 
and dependent variable, both using bivariate and multivariateanalyses. The regression 
model is as follows.

0 1 1 2 2 3 3Y X X Xα α α α ε= + + + +   .................................................... (1)

Y = GDP per capita (constant price in 2010 in US$), 1X = number of physicians (per 

1,000 people), 2X = foreign direct investment, net infl ows (% of GDP), and 3X = access 

to electricity (% of population), 0α = intercept of the model, 1α , 2α , and 3α  are 



25

Balkan Journal of Interdisciplinary Research
IIPCCL Publishing, Graz-Austria

ISSN 2410-759X
Acces online at www.iipccl.org

Vol. 6 No.1
May, 2020

regression coeffi  cients for the number of physicians, foreign direct investment, and 
proportion of population with electricity respectively, andε is error term.

Results

The summary statistics for variables in the analysis (the number of observations n 
and minimum, maximum, mean, and standard deviation values) are presented 
in Table 1. It can be seen that the number of observations is not the same for each 
variable is diff erent because the period of data availability is diff erent. It can also be 
seen that there is a great variation in GDP per capita across countries from US$294 to 
S$108,601. Meanwhile, the number of physicians per 1,000 people also varied greatly 
across countries from only 0.01 to 7.52.

Table 1: Summary statistics of variables in the analysis

Variables n Minimum Maximum Mean Standard 
deviation

GDP per capita (con-
stant price in 2010 US$) 802 293.85 108,600.93 16,797.89 20,972.56

Physicians (per 1,000 
people) 817 0.01 7.52 2.04 1.54

Foreign direct in-
vestment, net infl ows 

(% of GDP)
792 -43.46 252.31 5.91 14.53

Access to electricity (% 
of population) 817 1.75 100.00 84.97 26.74

So urce: World Bank (2019) (Author’s calculation).

The results of bivariate analysis using scatt er diagram show that there is a positive 
relationship between the number of physicians and GDP per capita. The higher the 
number of physicians per 1,000 people is the higher GDP per capita (Figure 2). An 
increase of one physician per 1,000 people in a country will increase GDP per capita 
by US$7,150.
The results of bivariate analysis indicate that there is a positive relationship between 
the foreign direct investment and GDP per capita. The higher the foreign direct 
investment, net infl ows (% of GDP) is the higher GDP per capita (Figure 3). An 
increase of 1% in foreign direct investment, net infl ows (% of GDP) in a country will 
increase GDP per capita by US$228.
The results of bivariate analysis reveal that there is a positive relationship between 
the proportion of population with electricity and GDP per capita. The higher the 
proportion of population with electricity is the higher GDP per capita (Figure 4). An 
increase of 1% in proportion of population with electricity in a country will increase 
GDP per capita by US$322.
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Source: World Bank (2019) (Author’s calculation).

Figure 2
Num ber of physicians and GDP per capita

Source: World Bank (2019) (Author’s calculation).

Figure 3
Foreign direct investment and GDP per capita
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Source: World Bank (2019) (Author’s calculation).

Figure 4
Access to electricity and GDP per capita

The results of multivariate analysis of the relationship between the number of 
physicians and GDPper capita are presented in Table 2 (regression coeffi  cient, 
standard error, t statistics and p-valu e). The number of physicians statistically and 
positively aff ects GDP per capita signifi cantly, even aft er controlling for the eff ects 
of foreign direct investment and access to electricity. Other things being the same, an 
increase in the number of physicians per 1,000 people will increase GDP per capita 
by US$7,302.951. Meanwhile, statistically, foreign direct investment and access to 
electricity also aff ect GDP per capita signifi cantly and positively. Ceteris paribus, an 
increase of 1% in foreign direct investment and access to electricity will increase GDP 
per capita by 207.146 and 57.808 respectively. The coeffi  cient of determination of the 
model (R2) is 0.331, meaning that around one third variation in GDP per capita can 
be explained by the variation in the number of physicians, foreign direct investment 
and access to electricity.
 

Table 2
Regression coeffi  cient, standard error, t statistics and p-value of the regression 
equation of the impacts of the number of physicians on economic gro
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Variables Coeffi cient Standard error t p- value

Constant -3,821,858 2,137.593 -1.788 0.074

Physicians (per 1,000 
people) 7,302.951 568.787 12.840 0.000

Foreign direct investment, 
net infl ows (% of GDP) 207.146 41.762 4.960 0.000

Access to electricity (% of 
population) 57.808 30.524 1.894 0.059

Source: World Bank (2019) (Author’s calculation).

Conclusions

A number of studies were carried out to analyze the microeconomic impact of a 
physician. However, studies on the macroeconomic impact of the number of physicians 
are limited. This study investigates the macroeconomic impact of the number of 
physicians using the World Bank data, covering 185 countries in the world.The results 
of the study show that the number of physicians (per 1,000 people), foreign direct 
investment, net infl ows (% of GDP), and access to electricity (% of population) have 
positive eff ects on economic growth. Therefore, it is recommended to the government 
of countries to improve the availability of physicians, foreign direct investment, 
and access to electricity in their country in order to promote economic growth. The 
world certainly needs health development, in this case improving and increasing 
health human resources development in particular physicians, for economic growth.
More physicians can mean bett er access to health care, healthier workforce, higher 
productivity, higher income, higher consumption, higher investment, and higher 
economic growth.
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