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Abstract

Endogenous growth theory shows that the only thing that would foster economic
growth in the long term is growth in technology. As a result, this research aims to study the
effects of Research and Development (R&D) on economic growth in developing countries and
in Thailand. This paper is divided into three parts. The first part involves meta-regression
analysis using studies with data from developing countries in seven regions to study the effects
of R&D on GDP growth rate. The study found that the mean effect of R&D expenditures and
R&D other outputs variables on economic growth range from 0.466 - 0.813 and 0.204 - 0.459,
respectively. This finding is evidence of publication bias; namely, that the reported effects in
primary studies of R&D expenditures (R&D other outputs) on growth understate (overstate)
their true value. The reported effects of R&D personnel variables on economic growth range
from -0.243 to -0.180 and overstate their true value. While there is no evidence to indicate
that growth studies that use Innovation show R&D and growth relationship.

The second part analyzes panel data of 23 developing countries from 1995-2020.
Control variables consisted of the factor of production group, public expenditures group,
spillovers group and socio-economic factors group. The study using fixed effect model showed
a positive relationship for three categorical R&D variables. That is, if in any given year, i) the
proportion of R&D expenditures to GDP increased by 1 percentage point (pp), i) the proportion
of R&D personnel to total labor force increased by 1 pp, and iii) 1,000 articles were published
in international journals on average, then the GDP growth rate in four years-time would
increase significantly by 0.pp, 0.559 pp, and 0.256 pp, respectively, in each given year.

The research also studied the relationship between R&D Input and R&D Output
which found that an increase in R&D expenditures to GDP, the proportion of R&D personnel
to total labor force, and the number of patent applications by non-residents by 10 per cent,
would increase the number of patent applications by local nationals or residents by 4.2 per
cent, 3.6 per cent and 1.79 per cent, respectively.

The third part focuses on Thailand, analyzing the long-term relationship between four
macro variables, namely GDP growth, the number of patent registrations, by all nationals and
Thai nationals, Total Factor Productivity (TFP) and foreign direct investment. Data from 1982-
2019 was analyzed using the Vector Error Correction Model (VECM). The study found that a
10 per cent increase in the total number of patent applications would increase TFP by 0.65-

1.28 per cent and GDP growth by 0.63-1.98 per cent in 10 years-time. Nevertheless, the affects
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to both TFP and GDP were smaller when using only patent applications by Thai nationals.
Encouraging foreigners to register patents in Thailand would also help increase the number of
patent applications by Thais. This is because foreign innovations would induce spillovers,
increase knowledge within Thailand, and enhance productive capacity of Thai production,

which in turn would boost Thai economic growth.
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