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Abstract: The paper aims to clarify the relationship between an inflation rate and R&D investment flow. The state can influence investment activity with 
the help of various levers: industrial, credit and financial and tax policies; provision of tax benefits to enterprises making capital investments; depreciation 
policy; creating favorable conditions for attracting foreign investment, etc. To test our hypothesis in this paper, panel data estimates were conducted on 

R&D investment and inflation rate. Data obtained from a webpage of the OECD database for the period 1991-2018. Furthermore, the inflation influence 
on the flow of R&D investment was analyzed by using the gross domestic expenditure on R&D (GERD) and inflation rate database.  Inflation most 
significantly affects the investment activity in the country. It should be borne in mind that the level and dynamics of the refinancing rate of commercial 

banks by the Central Bank are closely related to the level and dynamics of inflation. More exactly, empirical arguments provided that high inflation rates 
cause decreasing investment flow in R&D activities. This paper fulfills an identified need to pursue a strict monetary and investment policy. This work 
consists from the literature review that has explored different aspects of the relationship between inflation rate and R&D investments; data and analysis. 

Finally, conclusions and their implications. 
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1. INTRODUCTION 
 

1.1. Literature review 
According to Keynesian macroeconomic theory (Keynes, 
1936), in the short term, economic output is critically 
dependent on aggregate demand (demand for goods and 
services from households, the state, business, and the rest 
of the world). Keynes saw the main threat in deflation, that 
is, in lowering the general price level. It negatively affects 
aggregate demand: if a person expects that tomorrow the 
product will be cheaper than today, it will probably postpone 
the purchase until tomorrow. But if everyone does this, then 
nothing of what is produced today in the economy will be 
bought, that is, no income will be received that should 
support consumption. In the 1960s and 70s, stagflation - a 
situation of both high unemployment and high inflation 
began in most developed countries. Milton Friedman 
(Friedman, 1968) and Edmund Phelps (Phelps, 1967) 
explained: economic agents do not respond to inflation, but 
the deviation of the actual inflation rate from the expected 
value. That is, when everyone expects inflation, say, at 4%, 
then this is already laid down in decisions regarding 
consumption, investment. Analysis of a several works 
(Vernon, 1966; Dunning, 1973; Buckley, Casson, 1976; 
Root, Ahmed, 1979; Schneider, Frey, 1985; Wheeler, 
Mody, 1992) allows us to distinguish the following FDI 
factors: labor costs, volatility of inflation, competition, 
political stability, differences in technological development, 
stability of the macroeconomic environment, openness of 
the market, market size and growth potential, protection of 
property rights and development of other institutions.  
 
 
 
 
 
 
 
 
 
 
 
 

The investment in R&D had a stronger impact on 
competitiveness and exports than investments in physical 
capital (Grossman and Helpman, 1994). Some recent 
studies have found a strong correlation between economic 
development and investment in R&D: Mendi (2007) in a 
sample of sixteen OECD countries found a strong and 
crucial impact of domestic R&D on local productivity. 
Losses from inflation can be divided into two main 
categories: from uncertainty and the size of inflation (rate of 
change in the price level). Its main negative effect is 
precisely the increase in uncertainty. An increase in 
uncertainty means: An Unexpected change in income and 
wealth; Additional uncertainty affecting decisions regarding 
consumption, savings, loans, and investments; Rising costs 
for assessing changes in relative asset prices and 
corresponding resource allocation. Exactly the negative 
impact of high inflation on investments is one of the 
obstacles to achieving high economic growth. High inflation 
can affect investments through several channels, namely 
(Ciżkowicz et al. 2010): 

inflation tax; 
asymmetric information; 
moral hazard. 

 
Modern economists include the following most important 
causes of inflation: Disproportionality - the imbalance of 
government spending and income - the so-called state 
budget deficit. Often this deficit is covered by the use of the 
"printing press", which leads to an increase in the money 
supply, which is not provided with the mass of goods, and, 
as a result, to inflation; Hazardous Investment - most often 
it is the militarization of the economy. Usually, excessive 
military allocations are the main cause of the chronic deficit 
of the state budget, as well as an increase in public debt, to 
cover which an additional issue of funds is carried out, i.e. 
used the same notorious "printing press";Imported inflation - 
its role increases with the growth of the openness of the 
economy and involvement in one or another country in 
world economic relations; The lack of a free market and 
competition as its component. Inflationary expectations are 
the emergence of self-sustaining character in inflation. The 
population, entrepreneurs and enterprises are getting used 
to the constant increase in the price level.  In this regard, 
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some works showed that price uncertainty reduces total 
investment in research and development (Bloom, 2007 and 
Funk, Kromen, 2010). Mansfield's pioneering contribution 
(1969, 1980) suggests that inflation can be detrimental to 
R&D projects when investments combine with factories, 
equipment, manufacturing, marketing, and financial 
opportunities. High inflation rates, as a rule, impede R&D 
investments due to their special features, which can make 
R&D projects more sensitive to distorted market prices than 
other types of investments (Bloom 2007). Göel and Ram 
(2001) conducted an empirical study that confirms the view 
that macroeconomic variables are the main source of 
reduced investment in R&D. Several authors argued that 
with a nonlinear production function, the marginal revenue 
product of capital is a convex function of output prices, as 
long as the firm can freely adjust some input after 
investment decisions have been made. The results of Stein 
and Stone (2012) indicated that uncertainty increased R&D 
spending due to a high degree of technical uncertainty with 
R&D projects, and longtime lags between the investment 
and project completion. Most of the empirical studies have 

confirmed the negative and non‑linear impact of inflation. 

Some economists use cross-country panel data to estimate 
the effects of inflation on R&D. They found that  Inflation 

and the nominal interest rate influence R&D and growth 
(Angus C.Chu et al. 2015). Based on the data of the 15 
countries in the sample for the period 1981 to 2008 analysis 
of R. Costamagna showed that inflation rates fluctuated 
more than the share of R&D investment over GDP. 
 

2. DATA ANALYSIS 
For the econometric estimates the influence of inflation on 
R&D investment we use some models. To test the 
hypothesis conducted on R&D investment data were 
obtained from the OECD webpage for the period 1991-
2018. Assessments were carried on R&D expenditure ratios 
to GDP and inflation rates (inflation percentage change in 
the consumer price index) – on country-level data for the 
period 1991-2018. The sample includes five developed 
countries: Japan, Republic of Korea, Germany, Israel and 
the United States. All in this paper calculations made by 
Microsoft Excel. The first we made correlation and 
covariation analysis. Then the same sample was used to 
implement the FE (Fixed Effect) and FGLS (Feasible 
Generalized Least Squares) estimators, which is a logic 
econometric procedure in the presence of discords. By OLS 
model developed linear equations. 

 
Table 1: R&D expenditure and inflation rate of selected the countries 

 

 
1991 1995 2000 2005 2010 2015 2016 2017 

R&D/GDР 2,222 2,437 3,936 4,052 3,94 4,258 4,393 4,545 

Inflation 
(CPI) 

19 10 1,1 1,3 2,7 -0,6 -0,5 0,2 

R&D/GDР 1,741 2,201 2,18 2,626 3,466 4,217 4,227 4,553 

Inflation 
(CPI) 

9,3 4,5 2,3 2,8 2,9 0,7 1 1,9 

R&D/GDР 2,621 2,409 2,629 2,517 2,735 2,717 2,76 2,788 

Inflation 

(CPI) 
4,2 2,8 3,4 3,4 1,6 0,1 1,3 2,1 

R&D/GDР 2,396 2,13 2,401 2,429 2,796 2,917 2,917 3,038 

Inflation 
(CPI) 

4 1,7 1,4 1,5 1,1 0,5 0,5 1,5 

R&D/GDР 2,677 2,608 2,906 3,181 3,137 3,282 3,155 3,213 

Inflation 

(CPI) 
3,3 -0,1 -0,7 -0,3 -0,7 0,8 -0,1 0,5 

Source: made up by author based on OECD database for the period 1991-2018 
 
The selection criteria of the countries based on the annual 
report of Global Innovation Index (GII). In the report of 2019 
all these countries included in list of top 20 innovative 
countries and three of them: USA (3), Germany (9) and 
Israel (10) included in list of top 10 innovative countries. 
Gross expenditure on R&D (GERD) and Inflation (CPI) 
during the period 1991-2018 were taken as a main variable. 
In order to put all data on the page, data of some years 
excluded from the table (but not excluded from the original 
table). Table 1 shows that between the gross expenditure 

on R&D (GERD) and inflation have a negative correlation 
which means high rate of inflation negative influences on 
R&D investment rate. By analyzing the table 1 we can 
explore that highest negative correlation has Israel and 
inflation rate was very high in 1991 (19%) and with the time 
inflation rate decreased and GERD increased. The same 
situation with other selected countries. More about it we will 
review below. 
 

 
Table 2: Fixed Effect estimation method 

 

Countries Variables mean std dev min max 

Israel R&D/GDР 3,633593 0,688914 2,222 4,545 

https://www.sciencedirect.com/science/article/abs/pii/S0022199615000616#!
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Inflation (CPI) 4,614815 4,070508 -0,6 19 

Republic of Korea 
R&D/GDР 2,885926 0,76606 1,741 4,553 

Inflation (CPI) 3,52963 1,625514 0,7 9,3 

UAS 
R&D/GDР 2,606444 0,110872 2,328 2,813 

Inflation (CPI) 2,362963 0,801372 -0,4 4,2 

Germany 
R&D/GDР 2,525259 0,251715 2,125 3,038 

Inflation (CPI) 1,803704 0,826886 0,3 5,1 

Japan 
R&D/GDР 3,019185 0,230239 2,518 3,4 

Inflation (CPI) 0,359259 0,837586 -1,4 3,3 

Source: Author’s calculations based on OECD database for the period 1991-2018 
 
The FE methodology is suitable for this study because it 
accounts for unobservable factors such as technological 

opportunity that could influence R&D investment decisions 
(table 2).  
 

Table 3: Feasible Generalized Least Squares method 
 

 Correlation Covariation R^2 

Israel -0,906648308 -3,48617 0,822011 

Republic of Korea -0,654305453 -1,16486 0,428116 

UAS -0,369647899 -0,0484 0,13664 

Germany -0,366406518 -0,11883 0,134254 

Japan -0,210221666 -0,06039 0,044193 

Source: Author’s calculations based on OECD database for the period 1991-2018 
 
Moreover, in order to reduce any potential endogenous 
problem between R&D and inflation, the inflation variable is 
lagged one period in the estimates. Finally, several 
interactions of the inflation variable were performed in order 
to check the robustness of the result (table 3). For more 
clearly show the negative influence of inflation was made 
graphic illustrations of these variables for each country. 
 

Figure-1: GERD and Inflation rate of Israel 
 

 
 
Source: made by author based on OECD database for the 
period 1991-2018 
 
During the period 1991-1997 in Israel the inflation rate was 
high and government set inflation targeting for the Israel 
New Shekel (INS) to bring down inflation below 3%. And 
since beginning of 2000 inflation rate began decreasing and 
contrariwise the GERD began visibly increasing. 
 
 
 
 
 
 
 
 

Figure-2: GERD and Inflation rate of the Republic of Korea 
 

 
 
Source: made by author based on OECD database for the 
period 1991-2018 
 
The same scenario in the case of the Republic of Korea. 
During the period 1991-1999 average inflation rate in the 
Republic of Korea was 5.4 % and Korean government also 
set inflation targeting for the Korean won to bring down 
inflation below 3%. And since beginning of 1999 inflation 
rate began decreasing and during 2000-2017 the GERD 
increased 3.18% average.  
 
Figure-3: GERD and Inflation rate of the United States 
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Source: made by author based on OECD database for the 
period 1991-2018 
 
Surprisingly the same scenario in the case of the USA and 
Germany. But both of them began inflation targeting much 
earlier. In the 1990 inflation rate was approximately 3% in 
both but not low then GERD. During the period 1991-2008 
average inflation rate in the US and Germany was 2.8% 
and 2.2% respectively. 
 

Figure-4: GERD and Inflation rate of Germany 
 

 
 
Source: made by author based on OECD database for the 
period 1991-2018 
 
From 1995 to 2000, the US economy grew strongly without 
inflation. The ‘new economy’ was believed to be supported 
by the widespread use of information and communication 
technology, as well as growth in the sector itself. After crisis 
in both economies was set inflation targeting to bring down 
inflation below 2%.The scene in the economy of Japan is 
different from other selected countries. After World War II 
inflation rate was very high in Japan. So, to develop the 
economy of the country one of the keenest economic 
issues was how to calm down hyper-inflation and to narrow 
the gap between black market prices and official prices.  
Measured by the consumer price index (CPI), Japan has 
experienced deflation for much of the period since 1998, 
and measured by the GDP deflator, Japan has been in 
deflation for nearly all of the period since 1995. Many 
specialists argued that a decline due to technological 
innovations is a positive (Hayami 2000a). 
 

Figure-5: GERD and Inflation rate of Japan 
 

 
 

Source: made by author based on OECD database for the 
period 1991-2018 
 
As we see from the diagram Japan is continuing low 
inflation rate policy and in our opinion it positively effect on 
innovation development of the country. According the 
analysis we can with certainty say that Japanese monetary 
policy provides an actual example. Emergency Policy for 
Economic Crisis was issued in February 1946 to suppress 
the monetary overhang. Following this Emergency policy, 
the government issued Price Control Act in March 1946 
(Akira Sadahiro, 1991). 
 

3. CONCLUSION 
A review of the literature suggested that the investigation of 
whether high inflation rates discourage R&D investment has 
received little attention. Therefore, to narrow this gap, this 
study empirically explored the impact of inflation on R&D 
investment using a sample of five developed countries 
during the period 1991-2018. The econometric analysis 
confirmed the initial hypothesis in this paper that the higher 
the inflation rate, the lower the R&D investment in the 
sampled countries. Besides, the estimates confirm that 
investments in R&D deteriorate during periods of high 
inflation. All five selected countries: United States, 
Germany, Japan, South Korea and Israel pay more 
attention for inflation targeting which stimulate the R&D 
investment flow. To attain the inflation target, set the level 
of short-term interest rates. In recent years all five countries 
achieved low inflation rate (below 2%).For the developing 
economies it is important to issue price control act and 
pursue strong monetary policy. It may increase investment 
attractiveness of the country. 
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