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INTRODUCTION

Today, "Economic Growth" is considered the most essential aim, and every nation is
working toward that end. The answer to the issue of why the expansion of an economy is of the
biggest significance to a country is, ultimately, connected to the standard of living of its
population. Improved quality of life for the general population is one of the goals of economic
development. If economic growth does not increase the general living standard, then the
concept of "development” cannot be said to have occurred. According to sociologists,
economists, and politicians, the improvement of everyone's quality of life should be the
overarching goal of economic policy (Firebaugh & Beck, 1994).

This study aims to contribute to the empirical research by evaluating the influence of technology
(ICT) and institutions on the increase of productivity in a sectoral approach in OECD nations
between 2007 and 2017. This study concentrates on the direct question of how the availability
of information and communications technology (ICT), such as internet access in schools,
availability of the latest technology, and foreign direct investment, as well as institutional
concerns such as property rights, are connected to the rate of enhance in productivity. The data
sets compiled by the World Bank and the World Economic Forum were used as the basis for
the study, and specific variables were taken from those sets. The empirical data from the
dynamic GMM (Generalized Method of Moments) regressions support the assertion that the
interplay between access to the internet in schools and the availability of the latest technologies
affects economic development.

Research Gap and Study Contribution

Previous research Gap Research contribution

Internet in schools, latest

The effect of ICTs on Positive or Negative technologies and FDI

productivity growth effect positively correlated to
productivity growth

The impact of Positive or Negative : -
institutions on influence Property right positively

productivity growth associated with
productivity growth
Path regression ICT &
Institutions on ICT & Institutions
Productivity growth positively impact on
Productivity growth

Positive and support

Source: Author’s compilation (2022)



1. TOPICS AND OBJECTIVES

1.1.Aim of the research
The thesis aims to highlight the interactions between GDP per capita (productivity),
Information Communication Technology (ICT), and Institutions.

1.2.0bjectives of the research
1. The first objective of this research is to investigate the influence of technology on

productivity in OECD countries’ sectors in a sectoral approach.

2. The second objective is to identify the influence of institutions on productivity in different
sectors in the case of OECD countries in a sectoral approach.

3. Also, to find the proper methodologies and adapt models suitable for analyzing longitudinal

and cross-country differences in this research.

1.3.Research questions
Based on the research objectives, the below research questions have been made:

1. How can technology (ICT) influence productivity in different branches?

2. How do institutions affect productivity in different country groups and sectors?

1.4.Research approach
This research started by reviewing the previous studies that examine the direction of the
internet in schools, the latest technology adoption, and FDI, as well as property rights.

1.5.Hypotheses development
After summarizing the previous research, this study proposed to develop the six hypotheses

as follows.

The hypotheses suggested studying the influence of ICT and institutions on productivity

growth,

In proposing a novelty as the theoretical framework of this research, this study argued that
Internet access in schools would affect productivity growth. Then, the availability of the latest
technology would increase productivity growth, and FDI and technology transfer have the same
effect on productivity growth. This research proposed the effect of ICT on productivity growth

in the three hypotheses below.



Hypothesis 1: ICT is positively associated with productivity growth in the OECD

countries and sectors.

Hypothesis 1a.: Internet access in schools positively affects productivity growth in the

OECD countries and sectors.

Hypothesis 1b: Availability of the latest technologies positively correlated with
productivity growth in the OECD countries and sectors.

Hypothesis 1c: FDI and technology transfer positively influence productivity growth

in the OECD countries and sectors.

This research proposed that property rights as an institutional indicator might affect the level of

productivity growth.

Hypothesis 2: Institutions are positively associated with productivity growth in OECD

countries and different sectors.

Hypothesis 2a: Property rights positively influence productivity growth in OECD
countries and different sectors.

Summary of the hypothesis

Internet access in
schools

Availability of the
Latest technologies

FDI and technology
transfer

Property Right

Source: Author’s compilation (2022)



2. INDUSTRY CLASSIFICATION

The primary aim of my research is to investigate the relationship between technology and
institutions on productivity growth, and the second purpose is to study this relationship in the
sectoral approach; therefore, in my research, | followed three taxonomies of industries to
identify the performance of productivity growth and employment tendency in different labor-
skilled branches, the relationship between productivity growth and innovation taxonomy, and

finally the relationship between R&D intensities and economic growth.

2.1.Skill taxonomy

A variety of different methodologies have been used in the process of building the skills
taxonomy. The advantage of these data is that the breakdown over qualification levels enables
a more detailed analysis than much of the data available for larger groups of countries that
categorize individuals as being high-skilled or low-skilled (or blue-collar/white-collar or
production and non-production workers). Especially for the strategy that goes into great depth,
data from Eurostat covering all of the nations in the EU in terms of skills were utilized to
develop an extra taxonomy. These statistics include several years and workers with high,
medium, and low levels of expertise. The International Standard Classification of Education -
1976 (ISCED) was used to determine the skill levels for the Eurostat (LFS).

The skill taxonomy of industries

1. High-skilled (HS):

Mineral oil refining, coke, and nuclear fuel (23); Chemicals (24); Of-fice machinery
(30); Radio, television and communications equipment (32); Electronic valves and
tubes (321); Telecommunication equipment (322); Radio and television receivers
(323); Financial intermediation, except insurance and pension funding (65);
Insurance and pension funding, except compulsory social security (66); Activities
auxiliary to financial intermediation (67); Real estate activities (70); Computer and
related activities (72); Research & development (73); Other business services (74);
Public administration and defense; compulsory social security (75); Education (80).

2. High-intermediate skilled (HIS):

Medical, precision & optical instruments (33); Scientific instruments (331); Other
instruments (33-331); Other transport equipment (35); Building and repairing of
ships and boats (351); Aircraft and spacecraft (353); Railroad equipment and
transport equipment (352+359); Electricity, gas, and water supply (40-41); Air
transport (62); Supporting and auxiliary transport activities; activities of travel
agencies (63); Communications (64); Renting of machinery & equipment (71);
Health and social work (85).




3. Low-intermediate skilled (LIS):

Wood & products of wood and cork (20); Pulp, paper & paper products (21); Printing
& Publishing (22); Fabricated metal products (28); Mechanical engineering (29);
Electrical machinery and apparatus (31); Insulated wire (313); Other electrical
machinery & apparatus (31-313); Construction (45); Sale, maintenance and repair of
motor vehicles and motorcycles; retail sale of automotive fuel (50); Wholesale trade
and commission trade, except motor vehicles and motorcycles (51); Retail trade,
except of motor vehicles and motorcycles; repair of personal and household goods
(52); Inland transport (60); Water transport (61).

4. Low-skilled (LS):

Agriculture (01); Forestry (02); Fishing (05); Mining and quarrying (10-14); Food,
drink & tobacco (15-16); Textiles (17); Clothing (18); Leather and footwear (19);
Rubber & plastics (25); Non-metallic mineral products (26); Basic metals (27);
Motor vehicles (34); Furniture, miscellaneous manufacturing; recycling (36-37);
Hotels & catering (55); Other community, social and personal services (90-93).

Source: (Mahony & Ark, 2003)

2.2.Innovation taxonomy
This taxonomy emphasizes the significant role that innovation plays as a driver of increased
levels of productivity. According to substantial evidence gleaned from research carried out at
the firm level as well as case studies, complementary innovation activities, such as
organizational changes and other non-technological innovations, are of utmost importance in
exploiting the productivity potential from investments in technology (ICT) and human capital.
This is the case, although technological innovations themselves are of great importance. The
construction of the innovation taxonomy that will take place in this section will have the
gathering of information on a wide variety of sources of innovation as its primary objective.

This taxonomy defines industrial sectors into nine classes as follows:

The Innovation taxonomy of industries

1. Supplier Dominated Goods (SDG):

Agriculture (01); Forestry (02); Fishing (05); Textiles (17); Clothing (18); Leather
and footwear (19); Wood & products of wood and cork (20); Pulp, paper & paper
products (21); Printing & publishing (22); Furniture, miscellaneous manufacturing;
recycling (36-37); Construction (45).

2. Scale Intensive industry (SIlI):




Mining and quarrying (10-14); Food, drink & tobacco (15-16); Mineral oil refining,
coke & nuclear fuel (23); Rubber & plastics (25); Non-metallic mineral products
(26); Basic metals (27); Fabricated metal products (28); Motor vehicles (34);
Building and repairing of ships and boats (351); Aircraft and spacecraft (353);
Railroad equipment and transport equipment (352+359); Electricity, gas and water
supply (40-41).

3. Specialized Goods Suppliers (SGS):

Mechanical engineering (29); Office machinery (30); Insulated wire (313);
Electronic valves and tubes (321); Telecommunication equipment (322); Scientific
instruments (331); Other instruments (33-331).

4. Science-Based Innovator (SBI):

Chemicals (24); Other electrical machinery & apparatus (31-313); Radio and
television receivers (323).

5. Supplier Dominated Services (SDS):

Retail trade, except for motor vehicles and motorcycles; repair of personal and
household goods (52); Water transport (61); Communications (64).

6. Specialized Services Suppliers (SSS):

Computer and related activities (72); Research & development (73); Legal,
technical, and advertising (741-3).

7. Organizational Service Innovators (OSI):

Sale, maintenance, and repair of motor vehicles and motorcycles; retail sale of
automotive fuel (50); Inland transport (60); Air transport (62); Financial
intermediation, except insurance and pension funding (65); Insurance and pension
funding, except compulsory social security (66) Real estate activities (70); Renting
of machinery & equipment (71).

8. Client-Led Services (CLS):

Wholesale trade and commission trade, except motor vehicles and motorcycles (51);
Hotels and catering (55); Supporting and auxiliary transport activities; activities of
travel agencies (63); Activities auxiliary to financial intermediation (67); Other
business services (749); Other Community, social, and personal services (90-93);
Private households with employed persons (95);

9. Non-Market Services (NMS):
Public administration (75); Education (80); Health (85).

Source: (Mahony & Ark, 2003)
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2.3.R&D intensities taxonomy

In this sector, | followed a unique taxonomy initially presented by Hatzichronoglou (1997) to

determine the primary characteristics of production per capita growth tendencies. This

taxonomy was designed to categorize different types of economic growth. This strategy

emphasizes technology and classifies industries into four distinct groups, ranging from those

with a high to a low level of technological intensity.

This taxonomy strongly emphasises the R&D intensities that play in its capacity as a driver of

improved levels of productivity.

Classification of manufacturing industries into categories
based on R&D intensities

1. High Technology Industries (HT):

Aircraft and spacecraft; Pharmaceuticals; Office, accounting, and computing
machinery; Radio, TV, and communications equipment; Medical, precision, and
optical instruments

2. Medium-High Technology Industries (MHT):

Electrical machinery and apparatus, n.e.c.; Motor vehicles, trailers, and semi-
trailers; Chemicals excluding pharmaceuticals; Railroad equipment and transport
equipment, n.e.c.; Machinery and equipment, n.e.c.

3. Medium-Low Technology Industries (MLT):

Building and repairing ships and boats; Rubber and plastic products; Coke,
refined petroleum products, and nuclear fuel; Other non-metallic mineral products

4. Low Technology Industries (LT):

Manufacturing, n.e.c.; Recycling; Wood, pulp, paper, paper products, printing,
and publishing; Food products, beverages, and tobacco; Textiles, textile products,
leather, and footwear

Source: (Hatzichronoglou, 1997)



3. MATERIAL AND METHODS

3.1.Data Collection

Economies are classified into many groups, such as developed versus developing
nations with certain socio-economic characteristics. A high level of export diversification, a
high degree of financial system integration, a large level of industrialization, and a high gross
domestic product per capita are frequently the hallmarks of a developed market (Mody, 2004).
In the meantime, a developing nation is making strides toward becoming an advanced country.
This nation already has a physical, financial infrastructure comprising banks, a stock exchange,
and unified currencies. However, this nation's market efficiency, accounting standards, and
securities regulations are not yet on par with those of developed nations.

However, institutions evaluate the growth of a nation in many different ways to serve the
demands of investors with an objective and consistent approach to the categorization of
markets, and there is no precise agreement on how these markets should be categorized.

In this research, I used the ,,OECD 2022 list” provided and reported by the OECD organization,
as mentioned in the Introduction section. The data was collected from the years 2007 to 2017
from OECD countries. This was done so that the findings obtained for each category would be
more reliable.

A database known as the World Development Indicators (WDI) has been developed by the
World Bank to facilitate the collection of pertinent statistics of high quality and global
comparability about global development and the struggle to eradicate poverty. This Databank
(The World Bank, 2019) strives to construct a balanced panel by including measurements of
factors like production per capita, employment, capital formation, and other such things at the
level of individual countries beginning in 1960 and continuing forward. The database
maintained by the World Economic Forum is the source of information on access to Internet
technologies and infrastructure characteristics (World Economic Forum, 2019).

Internet connectivity in schools is used to measure the overall quality of education and is
included in the fifth pillar of the Global Competitiveness Index (GCI), which is connected to
higher education. As a variable, the individual use of the internet (as a percentage of the total
population) and adoption of the most recent technology are both measured by the ninth pillar
of technological preparedness.

In this study, the KLEMS Database has been used as well. This database contains information
on value-added and employment rates for OECD for 56 different sectors between 1980 and
2021. The new OECD STAN Database of national accounts has served as the point of departure
for the majority of the world's countries. The STAN Database includes information on the most
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significant national account variables from 1970 onwards based on standard industry

classification.

The data series available from STAN is the value added in current and constant prices (at basic
prices), numbers of persons engaged (including self-employed), number of employees, total
labor compensation, and, in a limited number of cases, working hours. Similar variables were

available from survey statistics.

3.2.Methodology

Those who disagree with the initial version of Solow's model, which did not account for

human capital, point out the inconsistencies between the facts and the model's predictions. A
significant overestimation of the rate at which economies will converge to a steady-state level,
in contrast to a significant underestimation of the rate at which economies save money and
increase their populations. Both of these empirical flaws are amenable to having their severity
reduced by increasing the amount of human capital.
As a direct consequence of this, the first point of view is a classical Cobb-Douglas production
function. If we assume that human capital is employed to create technology, which then
translates into the accumulation of physical capital, then the level of their stock will determine
the growth rate of the economies (Romer, 1990). In this method, the amount of human capital
is what influences the growth rate, and this is done via the parameter for the neutral total factor
productivity. In less developed and rising nations, the connection that predominates is
consistent with the technique outlined by (Lucas, 1988). Therefore, the accumulation of human
capital that affects economic growth can be better modeled as a factor of production (van
Leeuwen & Foldvari, 2008).

The consideration of endogenous growth theories has been expanded across the
empirical study via the use of dynamic techniques for a limited number of periods and cross-
sectional analyses (Arellano & Bond, 1991). The economy tends to move toward long-term
equilibrium when this dynamic strategy is used. In most cases, the lagged levels of the
dependent and predefined variables among the repressors are used in these kinds of
methodologies. Extraordinary instrumentation of these lagged endogenous variables is
necessary for a dynamic specification, and GMM estimators must be reflected such that they
can account for covariates. As a result, internal instruments are used since some of the lagging
explanatory factors may affect the variable that is being investigated to rule out biases. The
number of instruments has been restricted to prevent the issue of overestimation (Roodman,
2009).
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In the case of developing markets, the following formula is evaluated after calculating the

logarithm of the initial differences of the dependent productivity variable:

Alny; *= Bo + Brlnyic—1 + ﬁzlnski‘t —Bs3ln(n+5+g)i;: +
Balninternet_Access;.,, + PsinAvailability; + B¢InFDI; + B;InProperty;. + Bg&i.

The dependent variable is the first log of GDP per capita of the country [i] for the period [t] at
a constant value. The lagged form of the dependent variable, the investment ratio in physical
capital, the growth of employment, the internet access in education, the latest available
technologies, FDI and technology transfer, and property rights are the independent variables,
respectively.

The following table is presented in the order in which the independent variables appear.

3.3.Model’s validity

According to Wooldridge (2001), GMM has significant advantages over maximum likelihood
in this context because GMM allows estimation under the restrictions implied by the theory;
there is no need to add distributional assumptions that are not implied by the theory.

The GMM model, mostly used for panel data, provides consistent results in the presence of
different sources of endogeneity, namely “unobserved heterogeneity, simultaneity, and
dynamic endogeneity” (Wintoki et al., 2012).

It was found that the two-step GMM analysis method is suitable to handle the assumption of

biased standard errors and to prove the validity of comparisons.

In all the models, the Sragan-Hansen tests illustrate the results of over-identifying limitations.
The Sargan-Hansen test is used to avoid instrument proliferation where there is a correlation
between the instruments and the errors; to avoid that, the Sargan-Hansen test has been used;
otherwise, it leads to misleading results. Also, Autocorrelation can be considered as the
Arellano—Bond test (AR2). The p-value of the Arellano—Bond test should be higher than 0.05
(Arellano & Bond, 1991). Based on the results shown in the next section, the two-step GMM

analysis method is used to estimate and predict the model used in this study.
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Description, Abbreviations, and Sources of Main Variables

Variable

GDP per person
employed

Capital stock at a

current price

Human capital

Total employment
(ages 15+)

Quality of education

Technology
adoption

FDI and technology

transfer

Property rights

Abbreviation Description

GDP per person employed is gross

y domestic production (GDP) divided by
total employment in the economy.

Share of investment

Sk o
within sectoral output
n Based on the years of schooling and
c
returns to education.
Total employment shows the total
n+d+g
number employed ages 15 and over.
ias Internet access in schools, 1-7 (best)
alt Availability of the latest technologies
Fdi_tt FDI and technology transfer
Security of property rights
pr

Patents, Trademarks, Industrial designs

Source: Author’s compilation (2022)
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EU KLEMS
And
STAN database

Penn World
Table

Penn World
Table

EU KLEMS
And
STAN database

GCI data series

GCI data series

GCI data series

GCI data series



4. RESEARCH FINDINGS, EVALUATION, AND DISCUSSION
4.1.Results of regression — Skill taxonomy of industries
Dependent variable: Productivity Growth Aln(y)it
Model 1 Model 2
Independent
HS HIS LIS LS HS HIS LIS LS
-1.2414 -0.1172 -2.9354 -1.3604 -0.7573 0.8702 -2.0132 -1.2863
Constant
(-2.59)** (-0.29) (-6.49)%** | (-5,08)%** (-1.51) (0.80) (-1.38) (-2.22)**
GDP per 0.7518 0.7084 0.5689 0.8191 0.4764 0.3661 0.6760 0.8445
person
employed (13.05)*** | (11.07)*** | (17.02)*** | (2L73)*** | (6.30)*** (3.13)%** (9.52)*** | (10.30)***
. 0.1470 0.0645 0.2860 0.1316 0.1726 0.1132 0.1747 0.1217
Physical
capital
(3.72)%** (2.01)** (7.81)%** (6.14)*** (4.35)** (2.37)** (2.37)** (2.95)***
-0.5059 -0.4341 -0.1513 -0.5506 -0.5164 -0.5706 -0.0862 -0.3641
Employment
growth
(-2.64)%%* | (-6.86)%** (-1.85)* (-7.37)%%* | (-3.68)*** | (-1.88)** (-0.82) (-0.81)
0.0702 0.0984 0.1279 0.0404 0.1882 0.1008 0.0445 0.0103
Human
capital
(1.55) (2.49)** (4.32)** (3.26)*** (3.90)*** (2.07)** (0.52) (0.19)
Internet # # # # -0.1171 -0.1561 -0.1289 -0.0160
access
in schools # # # # (2.67)*** (1.62) (-0.84) (-0.30)
A"a':;b'“ty # # # # 0.0148 0.0518 0.4800 0.0789
the latest o
technologies # # # # (0.42) (0.26) (3.59) (0.89)
FDI and # # # # 0.1033 -0.0452 0.1890 -0.0181
technology
transfer # # # # (3.41)*** (0.25) (0.33) (0.19)
# # # # -0.0178 -0.0793 -0.2314 -0.0092
Property
rights # # # # (-0.36) (0.36) (-152) (-0.09)
Observations 153 153 153 153 153 153 153 153
Countries 17 17 17 17 17 17 17 17
Instruments 13 49 49 49 17 53 53 53
Wald test (1737.10)*** | (1035.43)*** | (3665.86)*** | (9690.66)*** | (1035.04)*** | (269.84)*** | (5270.41)*** | (6622.49)***
AR(2) test (-1.0552) (-1.3643) (-1.1669) (-2.1897)** (0.6324) (-1.0178) (-1.3482) (-2.1757)**
Sargan test (-1.3860) (-1.9867)** (-1.3911) (-1.2684) (-0.8658) (-2.2233)** (-1.5452) (-1.1111)

Source: Author’s compilation (2022)
Note: P<0.01 ***, P<0.05 **, P<0.1 *
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4.2.Evaluation and discussion of the Skill Taxonomy results

In this table, | find that there is a valid dynamic representation of the relationship between
the measure of employment, human capital, and productivity growth. The impact of the lagged
GVA per capita is robust, and there are significant positive z-statistics. Nevertheless, in the HS
branches in Model 2, there is a significant negative (-0.69) coefficient. If an increase happens
in the share of investment within the GDP [sk] variable in both models, as theoretically
expected, we could claim that all the models have a positive impact on productivity growth
(except LS in model 2). This result matches the scientific work of Stiroh & Tel (2000).
According to this research, productivity growth, in particular, is important since it is consistent
with the idea that the massive investment in new technology is working to improve the
performance of the banking industry. Tangible investment increases output and boosts living
standards by providing employees with greater capital and enhancing labor productivity.
Because of the importance of investment, there has been a great deal of theoretical and
empirical study on the link between investment, productivity, and economic growth.
Productivity growth has a significant association with Employment in all sectors. Based on the
literature, Melamed et al. (2011) suggest that growth in services is becoming relatively more
important in driving employment than manufacturing. The authors looked at research on 24
growth episodes from the 1980s, 1990s, and 2000s, in which there was evidence of the impact
of employment in different s. In 18 of these, poverty had fallen. In 15 of these cases, there had
been a rise in employment in services, in 10 a rise in industrial employment, and in six cases a
rise in employment in agriculture (six saw rises in employment in two of the three sectors, but
there was no case of increased employment in all three s). Similarly, Kapsos (2005) found that
historical global employment elasticities by economic are highest in services (at 0.61 percent)
at the global level; he estimates that between 1991 and 2003, total employment increased by
0.3 to 0.38 percentage points for every one percentage point of extra GDP growth. Kapsos’s
study mainly focuses on different regions (including the Soviet Union, East Asia, Mexico, the
developed world, Argentina, and the Russian Federation) in different periods. As we can see in
the results, as indicated in much of the literature, an increase in the level of human capital
results in an increase in GDP per capita growth in all sectors. Hence, human capital is
controversially correlated with productivity growth in these sectors. Based on the neoclassical
growth theories, such as Mankiw G. et al. (1992), there is a positive relationship between human
capital and productivity growth. Although scholars have proven, this relationship can be
negative in the case of some countries (Maté, 2015). However, in this research, the impact of
human capital on productivity growth is significant in most of them. The significance means
that more Human capital, ceteris paribus, implies productivity growth. As regards Internet

access in schools, it has a positive and significant impact on productivity growth. In other
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words, for every one-unit increase in internet access in schools, there is an increase in
productivity by 0.1219, 0.2382, 0.0711, and 0.1803 for HS, HIS, LIS, and LS, respectively.
Therefore, this result matches the scientific work of (Karagor et al., 2018), who conclude that
the Internet in schools positively affects economic growth and enhances the level of quality of
education, which is necessary for productivity. Regarding the availability of the latest
technology, the results are different. In the HS and LS sectors, this variable has a positive but
not significant effect on productivity. However, in the HIS and LIS sectors, their relationship
IS negative. In this case, some scholars suggested that the positive effect of the latest
technological adoptions is robust (Borensztein et al., 1995) and the role of the transfer and
diffusion of new technologies on productivity growth is important (Postelnicu & Dabija, 2015).
Furthermore, the same scenario happened regarding the FDI and technology transfer variable.
There is a positive relationship between FDI & technology transfer and productivity growth in
HS and HIS, but this effect is negative in LIS and LS. In the meantime, it is not significant in
all the sectors. However, based on the literature, the relationship is positive most of the time,
where FDI and technology transfer enhance productivity. A case study of the energy done by
Osano & Koine (2015) in Kenya proved that FDI & technology transfer have an important
relationship with economic growth. The beneficial impacts of FDI are mostly due to the transfer
of technology, knowledge, and other intangible assets, which result in increased productivity
and improved resource allocation efficiency (Khawar, 2005). Property rights have a positive
relationship and significant effect on productivity growth in a sector. According to the
literature, this result matches previous studies where property rights should have a positive
effect on productivity. For example, based on the study of Sattar and Mahmood (2011),
intellectual property rights contribute to economic growth positively and significantly
worldwide. Further, by classifying the entire sample of countries into high-income, upper-
middle-income, lower-middle-income, and low-income countries, they have found that the
impact is greater in high-income countries than in middle and low-income countries. Moreover,
it also concludes that the impact of intellectual property rights on economic growth is more
effective in upper-middle countries than lower-middle-income countries, which in turn is

stronger compared to low-income countries.
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4.3.Results of regression — Innovation taxonomy of industries

Dependent variable: Productivity Growth Aln(y)it

(Model 1)
Independent SDG Sl SGS SBI SDS SSS OSl CLS NMS
-1.4947 0.2315 -2.5911 0.3594 0.3554 -2.5656 -3.6948 -4.2410 -0.2532
Constant
(-2.44)** (1.36) (-2.65)*** (1.70)* (0.72) (-5.12)**=* (-6.33)**=* (-7.21)*** (-0.92)
GDP per -0.0875 -0.0288 1.0302 0.3646 0.2579 0.7466 0.6475 0.4038 0.9526
person
employed (-4.01)**=* (-0.77) (12.69)*** | (15.53)*** | (4.08)*** (17.35)*** (18.72)*** (3.87)*** (20.04)***
. 0.1395 0.0984 0.1413 0.3352 0.0772 0.2136 0.3776 0.4095 0.0119
Physical
capital
P (2.67)*** (4.47)*** (2.29)** (11.38)*** | (2.74)**=* (5.05)*** (6.54)*** (8.21)*** (0.55)
-0.2258 -0.4877 -1.0809 -0.2339 -0.6223 -0.7584 -0.4900 -0.3847 -0.0577
Employment
rowth
g (-1.85)* (-9.34)*** | (-23.22)*** | (-4.42)*** | (-6.22)*** | (-19.04)*** (-8.81)*** | (-18.03)*** (-0.58)
0.1747 0.2047 0.1416 -0.7005 0.3140 0.1676 0.0238 0.2081 0.0790
Human
capital
P (2.49)** (4.78)**=* (1.51) (-8.21)*** | (7.63)*** (2.40)** (0.26) (2.78)*** (2.59)**
Internet # # # # # # # # #
access in
schools # # # # # # # # #
Availability 4 4 # # # # # # #
of
the Iates.t # # # # # # # # #
technologies
FDI and # # # # # # # # #
technology
transfer # # # # # # # # #
# # # # # # # # #
Property
righ
N # # # # # # # # #
Observations 136 136 144 153 153 153 153 153 153
Countries 17 17 16 17 17 17 17 17 17
Instruments 20 20 13 21 49 49 49 49 28
Wald test (4142.78)*** (1658.33)*** (1447.83)*** (2060.14)*** (150.69)*** (3194.65)*** (2595.31)*** (1061.40)*** (47088.59)***
AR(2) test (-2.7851)*** | (-1.7221)* | (-1.9631)** | (-0.9654) (-1.2073) (-1.6972)* (-1.8307)* (-1.4864) (-1.9947)**
Sargan test (-1.2326) (-1.3642) (-2.28)** (-1.7334)* (-.04682) (0.7596) (-0.5406) (-0.9856) (-0.7973)

Source: Author’s compilation (2022)
Note: P<0.01 ***, P<0.05 **, P<0.1 *
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Results of regression — Innovation taxonomy of industries

Dependent variable: Productivity Growth Aln(y)it

(Model 2)
Independent SDG Sll SGS SBI SDS SSS oSl CLS NMS
-1.7521 -0.8287 -4.0593 15.7253 -0.0289 -0.4442 -2.1226 -3.1536 -0.2052
Constant
(-1.25) (-0.94) (-4.12)*** (3.36)*** (-0.03) (-0.36) (-1.73)* (-2.70)*** (-0.55)
GDP per 0.0443 0.0373 1.0639 0.0722 0.4337 0.5842 0.4060 0.4683 0.8137
person
employed (0.45) (-0.77) (6.42)*** (1.03) (4.87)*** (@G (3.54)**=* (4.36)*** (7.37)**=*
. 0.2027 0.1565 0.2124 -0.4211 0.0011 0.1485 0.3202 0.3550 0.0694
Physical
capital
P (2.16)** (2.61)*** (3.16)**=* (-2.40)** (0.02) (2.80)*** (6.19)**=* (3.55)*** (2.00)**
1.0007 -0.3674 -1.0366 -0.1717 -0.7087 -0.7259 -0.5114 -0.3832 -0.1126
Employment
rowth
g (2.38)** (-2.67)**=* (-9.94)**=* (-0.94) (-4.45)**=* (-5.81)**=* (-6.28)**=* (-7.33)**=* (-0.21)
0.0558 0.1659 0.1796 -0.3279 0.3755 0.2727 0.0511 0.1709 0.0260
Human
capital
P (0.47) (2.93)*** (1.64) (-1.27) (6.79)*** (2.28)** (0.84) (1.74)* (0.57)
Internet -0.2135 0.0704 0.0018 0.9222 -0.2243 -0.2696 -0.2091 -0.1473 -0.1042
access in
schools (-4.93)*** (0.98) (0.01) (-3.25)*** (-1.15) (-1.90)* (-1.80)* (-0.85) (-3.21)***
Ava";b'“ty -0.0794 -0.1913 -0.2317 0.9495 0.7185 -0.1312 0.1965 0.3069 -0.1071
the latest
. -0.45 -0.95 -0.91 1.46 2.86)*** -0.67 1.09 1.01 -1.14
technologies ( ) (-0.95) (-0.91) (1.46) (2.86) (-0.67) (1.09) (1.01) (-1.14)
FDI and 0.3733 0.1676 0.1602 -0.0644 -0.0867 0.1126 0.0608 -0.3257 0.1910
technology
transfer (0.96) (2.16)** (2.03)** (-0.08) (-0.63) (0.35) (2.44)** (-0.53) 1.32
0.1232 0.1528 0.2068 -2.6856 -0.0540 0.2853 0.8680 -0.1159 -0.0810
Property
rights
(0.69) (1.74)* (2.04)** (-5.30)*** (-0.18) (-1.18) (-2.29)** (-0.51) (-0.96)
Observations 136 136 144 153 153 153 153 153 153
Countries 17 17 16 17 17 17 17 17 17
Instruments 24 24 17 25 53 53 53 53 32
Wald test (847.83)*** (533.79)*** (7542.44)*** (327.30)*** (141.32)*** (2130.58)*** (1546.67)*** (1950.37)*** (1876.90)***
AR(2) test (-2.4285)** | (-2.5545)** | (-2.0834)** (-0.6840) (-1.5857) (-1.1894) (-0.2748) (-1.5504) (-1.6297)
Sargan test (-0.1904) (-1.398) (-2.1973)** | (-1.9826)** (0.4790) (0.6211) (-0.0042) (-0.9336) (-0.5250)

Source: Author’s compilation (2022)
Note: P<0.01 ***, P<0.05 **, P<0.1 *

18




4.4.Evaluation and discussion of the innovation taxonomy results
This table represents the regression results of the two-step GMM estimators for innovation

taxonomy.

In this table, | find that there is a valid dynamic representation of the relationship between
the measure of employment, human capital, and productivity growth. The impact of the lagged
GVA per capita is significant and positive z-statistics. As observed in the above tables, there is
a highly significant relationship between investment and productivity growth in all the models.
Based on the empirical research of Wilson & Smith (2019), although GDP growth does not
impact investors' decision-making in the United States in the near term, it does provide a decent
indicator of how the economy is performing; long-term investors should be informed of what
is going on in the economy in terms of policy, technological innovation, and GDP growth
potential. Strong GDP growth might contribute to long-term increases in the fundamentals of

stock returns.

In the Sources of the Productivity Rebound and the Manufacturing Employment Puzzle
(Nordhaus, 2005), Nordhaus examines extensive industrial productivity and employment
statistics dating back over 60 years, with a particular focus on the United States' productivity
resurgence from 1995. Nordhaus examines the link between productivity shocks and changes
in manufacturing employment using specific data on productivity and employment. Nordhaus
examines the link between productivity and employment using a variety of datasets on
industrial production and productivity, as well as a variety of econometric tests. He shows that
faster productivity growth leads to higher rather than lower employment in manufacturing by
examining the key "elasticities” between employment and productivity growth, which has been
significant since 1998. Higher productivity growth may result in job losses for specific firms or
industries, according to Nordhaus, who cites the drop in employment in the typewriter
manufacturing industry following the introduction of the personal computer as an example.

However, the lower prices that follow from increasing productivity have enhanced
demand growth and more than offset the employment-lowering effect of higher productivity.
According to Nordhaus, the explanation for decreasing manufacturing employment over the
previous decade does not appear to be stronger productivity growth in the United States.
Instead, stronger productivity growth and more severe price drops among overseas
manufacturers competing with US firms will likely be the source. Also, Capital investment can
have reasonably drastic effects on productivity levels. For example, the oil industry's initial
boom in the United States came partially because of the amount of capital invested in new
drilling equipment. Investing in new technology companies or physical plants tends to make it
easier for workers to produce goods and services more quickly due to improved productivity.
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Nevertheless, when it comes to causing unemployment for workers, large investments
can strain a country's labor market because they often lead to layoffs that are not compensated
with high wages. This is why some believe large capital investments are good for employment
but do not necessarily increase overall production levels. This fact supports the result of this
research that there is a negative relationship between employment and productivity growth. As
shown in the results, in much of the literature, the effect of human capital on productivity
growth is positive and significant. This matches the results of the scholar who has proven that
labor, physical, and human capital are positively related to economic growth and that the
coefficients are statistically significant (Qadri & Waheed, 2013). Nevertheless, in the SGS
branches, there is a significant negative coefficient. Hence, human capital is controversially
correlated with productivity growth.

Furthermore, the result shows that there is a positive influence on productivity growth when
there is a one-unit increase in Internet access in schools in SDG, SlI, SDS, SSS, OSI, and GLS
sectors, and this relationship is negative in SGS, SBI and NMS sectors. Scholars also have
different points of view in this regard. Some studies have proven that Internet access in schools
and economic growth are positively related in OECD countries (Devarajan et al., 1996; Ericok
& Yilanci, 2013; Psacharopoulos & Patrinos, 2018), but in many cases, these impacts could
take place in long-run. In addition, Kho et al. (2011) conducted a study on the impacts of
internet access in schools in Peru between 2007 and 2017, comparing schools with internet
access with those that either had no access or had obtained it later. In the first 18 months, they
found that schools with internet access reported only moderately higher performance of students
on standardized math tests with standard deviations between 0.04 and 0.08. However, the
divergence between students with and without internet access grew increasingly pronounced
each subsequent year. The growing impact of school connectivity was attributed to several
factors. Among these, one of the main drivers was the hiring of teachers over time who were
trained in using computers and the internet and could, therefore, more effectively integrate
digital tools into their teaching over time. It was found that schools were more likely to have a
computer-trained teacher by 2.1 percentage points up to one year after connecting to the internet
and by 9.6 percentage points up to five years later. The same results have shown a positive and
negative relationship between the latest technology and productivity growth in the case of
OECD countries. Some scholars have supported the positive results. For example, Caselli &
Coleman (2001) focused on computer adoption in a large number of OECD countries from
1970 to 1990. They found that worker aptitude (measured as educational level), openness to
manufacturing trade, and the overall investment rate in the country are among the important

determinants of the level of investment in computers. As the authors point out, trade openness
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is significant not because computers comprise a large share of manufacturing imports;
computers are usually a small fraction of total manufacturing imports. At the household level
within the United States, Kennickell & Kwast (1997) also find evidence for the role of
education, consumer skills, and learning in their study of the consumer adoption of electronic
banking. 70% of all American households used some form of electronic banking in 1995, but
only a small fraction of households used the more recent and advanced forms of electronic
banking such as bill paying. The most common use of electronic banking was for making direct
deposits, which is a relatively well-established and old technology, one that is widely used
throughout the world, indirectly confirming the existence of a learning effect. As technology
develops and improves, more people become familiar with it and comfortable using it, and this
accelerates the speed of adoption.

All these findings prove the important role of technology adaptation in increasing productivity
from a macroeconomic perspective. In addition, FDI and technology transfer variables, like the
previously selected variables, positively and negatively correlated with productivity growth in
different sectors. Fujimori & Sato (2015) examined the relationship between the level of TFP
and the level of FDI in each industry. Researchers found a positive relationship between FDI
& and technology transfer variables and economic growth (Lensink & Morrissey, 2001);
Blomstrom et al., 1992; Borensztein et al., 1995; Campos & Kinoshita, 2002). Property rights
are mostly positively related to productivity growth (except in the SII and SBI sectors). These
results match research where property rights should have a positive effect on productivity.
According to Mate (2014), a 1% increase in the level of patents increases (0.28%) productivity.
Furthermore, trademarks are also positively correlated with productivity growth with existing
significant z-statistics. These results imply the existence of a positive relationship between IPRs

and productivity among the examined OECD countries.
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4.5.Results of regression — R&D intensities taxonomy of industries

Dependent variable: Productivity Growth Aln(y)it

Model 1 Model 2
Independent
HT MHT MLT LT HT MHT MLT LT
-2.3072 -6.2515 -5.1405 -1.3416 4.3347 -2.2733 1.0501 1.7469
Constant
(-1.61) (-5.39)*** -4.86 (-1.89) (2.37)** (-0.89) (1.19) (1.06)
GDP per -0.1101 0.5546 -0.0833 0.4307 -0.3011 0.4716 0.0201 0.4168
person
employed (-1.16) (11.24)*** -0.73 (3.70) (-2.31)** (3.64)*** 0.12) (2.21)**
. 0.3994 0.5414 0.5018 0.1820 0.2591 0.1604 0.1158 0.0454
Physical
capital
P (3.08)*** (5.88)*** 5.13 (2.92) (1.57) (0.93) (1.64) (0.57)
-0.4661 -0.0118 -0.3570 -0.0059 -0.3494 0.0065 -0.4834 -0.0867
Employment
rowth
g (-5.08)*** (-0.17) -2.15 (-0.05) (-5.58)*** (0.02) (-2.59)**=* (-0.74)
e 0.4962 0.0503 0.6514 0.2641 0.2396 0.4523 0.7213 0.3134
capital
P (3.17)**=* (0.51) 6.70 (2.45) (0.94) (1.65)* (3.57)*** (2.46)**
# # # # -0.0694 0.6596 0.0240 -0.0673
Internet access
in schools
# # # # (-0.24) (4.37)*** (0.09) (-0.62)
Availability of # # # # 0.0871 0.1456 -0.2801 -0.2054
the latest
technologies # # # # (0.13) (0.48) (-0.65) (-1.07)
FDI and # # # # -1.0869 -0.6367 0.4483 -0.1128
technology
transfer # # # # (-1.64) (-1.88)* (1.15) (-0.40)
# # # # -0.7671 0.1812 -0.9155 -0.3717
Property
rights
9 # # # # (-1.81)* (0.41) (-5.39)*** (-1.01)
Observations 132 132 133 132 132 132 133 132
Countries 15 15 15 15 15 15 15 15
Instruments 13 49 13 49 17 53 17 53
Wald test (428.66)*** (808.19)*** (293.51)*** (937.79)*** (909.42)*** (500.70)*** (656.88)*** (688.20)***
AR(2) test (0.8650) (-1.2265) (0.1655) (-2.2757)** (0.2229) (-1.0593) (0.5785) (-1.9075)*
Sargan test (0.0262) (-0.9688) (-1.1954) (-1.539) (0.7404) (-0.6974) (1.1568) (-1.3452)

Source: Author’s compilation (2022)
Note: P<0.01 ***, P<0.05 **, P<0.1 *
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4.6.Evaluation and discussion of the R&D intensities taxonomy
This table includes the R&D intensities taxonomy regression results.

In this table, productivity growth has a strong significant association with and is positively
related to investment (except HT). This result is similar to the Khan & Reinhart (1990) findings.
They estimated the effect of investment on economic growth in 24 countries in the private and
public sectors. In the results of both, they found that the coefficient of private investment is
positive and significantly different from zero at the 1% level. However, in my result, as the
estimated coefficient is significantly different from zero at the 5% level, investment in R&D-

intensive sectors directly affects economic growth.

Employment has a strongly significant impact on productivity growth in all sectors (except
MLT model 2). This result matches the scientific work of scholars such as Rahman Khan
(2007), who found that the employment elasticity of GDP growth is 0.7. A literature review by
Basnett & Sen (2013) identifies an extensive body of evidence that suggests that growth in
manufacturing and services has happened when there is a particularly positive relationship
between employment and economic growth. The impact of employment on GDP growth in
agriculture is found to be limited overall, while value-added growth in agriculture has a
relatively large impact on employment. The body of evidence for textiles was small, but the
studies suggest that growth positively contributed to job creation. For agri-business/food

processing, the authors find a positive impact of growth on employment.

In addition, human capital is positively associated with productivity growth at a significant level
in most of the models. According to the neoclassical growth theories such as Mankiw G. et al.
(1992), there is a highly significant impact on and positive relationship between human capital
and productivity growth in all the models. Much of the motivation for human capital policies is
the possibility of providing economic growth that will raise income levels in these countries,
based on (Hanushek, 2013). In this case, Qadri & Waheed (2013) examined the theoretical
relationship between human capital and economic growth in a cross-section of 106 countries.
They found that human capital is positively related to economic growth. However, the rate of
return on human capital is higher in low-income countries than the overall returns of human
capital across the world. The results obtained from the full sample model and the model having

low-income countries are robust when including the other growth-related variables.

Regarding internet access in schools, HT and HMT are positively correlated to productivity
growth, and MLT and LT are negative. None of the models have a significant impact on
productivity growth. According to Hanushek (2013), the rapid expansion of new digital
learning technologies— both as blended learning with teachers and technology and as standalone
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approaches suggest that many of the past decisions on access and quality might rapidly lead to
being more productive. Also, the Economist Intelligence Unit (EIU) -funded by Ericsson in
support of UNICEF- mentioned that connecting schools to the internet can result in up to 20%
GDP growth with a limited broadband connection. Higher internet penetration provides an
opportunity to develop the skills of teachers in a cost-effective manner, which is particularly
crucial when there is a shortage of qualified teachers. As access to education worldwide grows,
there is a risk that the teaching profession could become unmanageable with growing class
sizes. In this context, digital technologies can also support teachers by providing them with
additional tools and, through blended learning approaches, freeing time for them to focus on
teaching rather than on administration. Furthermore, internet access enables teachers to focus

attention where needed by providing real-time information on student performance.

Moreover, in the case of the latest technology, it is negatively correlated to productivity (except
LT). Bayargelik & Tasel (2012) examine the relationship between researchers employed in
R&D departments, R&D expenditures, patents as innovation indicators, and Gross Domestic
Product (GDP) as economic growth. They used a panel regression model to investigate these
relations for chemical firms listed on the Istanbul Stock Exchange (ISE) between 1998 and
2010. The results show a strong correlation between the number of R&D employees and GDP.

However, there is a weak correlation between R&D investments and GDP.

Furthermore, the FDI and technology transfer variable has not had a strong significant impact
on productivity growth. Borensztein et al. (1995) proved a statistically significant negative
relationship between the linear term of FDI and economic growth. However, based on some of
the literature, the relationship should be positive, where FDI and technology transfer enhance
productivity. In this case, Zhang K. (2001) found that FDI and economic growth have a
favorable association. Zhang used data from 11 countries in East Asia and Latin America to
investigate the causality between FDI and economic growth. Other scholars such as Bengoa &
Sanchez-Robles (2003) explore the interplay between economic freedom, foreign direct
investment, and economic growth using panel data analysis for a sample of 18 Latin American
countries from 1970 to 1999. They found that economic freedom in the host country is a positive
determinant of FDI inflows.

Regarding property rights, the result shows a positive relationship between Property rights and
productivity growth in HT and MHT, but this effect is negative in MLT and LT. In the
meantime, this relationship is not significant in all the sectors. However, based on the literature,
the relationship is positive most of the time. According to Novotny (2013), stronger patent

rights help secure greater technology transfer in industries, leading to economic growth.
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5. CONCLUSIONS

This study contributed to literature combined with a few extents. First, this research
established a strong relationship between the effect of ICT as the internet in schools, availability
of the latest technology, FDI and technology transfer, and institutions as the property right on
productivity growth in OECD countries in the case of the sectoral approach.

The result demonstrated a positive relationship between internet access in schools and
productivity growth in Skill taxonomy. This relationship in Innovation taxonomy is mostly
significant and positive, and in R&D intensities, taxonomy is partially positive but not
significant.

Also, the results prove that in Skill taxonomy, the relationship between the availability of the
latest technology and productivity growth is partially positive and significant. This relationship
in the innovation taxonomy is negative and partially significant, and the same situation exists

in the R&D intensities taxonomy.

Regarding the relationship between FDI and technology transfer and economic growth, the
results show that this relationship in the skill taxonomy is partially positive and not significant,
and the same results are in the innovation taxonomy. It is mostly positive but not significant in

the taxonomy of R&D intensities.

Finally, Property right is strongly significant and positively associated with productivity growth
in the Skill taxonomy; it is almost significant and positively related to economic growth in the
Innovation taxonomy, in the case of the R&D intensities taxonomy, this relationship is partially

positive and not significant.

The finding of this study confirmed previous research on internet access in schools and
productivity growth (Devarajan et al., 1996; Ericok & Yilanci, 2013; Psacharopoulos &
Patrinos, 2018). Also, the result related to the correlation between the availability of the latest
technology and productivity growth is in harmony with Caselli & Coleman (2001). The result
of this study is comparable to the results from Lensink & Morrissey(2001), Borensztein et al.,
1995; Campos & Kinoshita (2002) as well as Mate (2014); Sattar & Mahmood (2011), who
investigated the FDI & technology transfer, as well as the property right, is mostly positively

associated with productivity growth.

5.1 Recommendation and Policy Implications

This research recommends that decision-makers and governments use the Internet in

schools in OECD countries for a specific policy. The nature of the internet can be easily
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accessed, and the information can be easily disseminated. The use of this education technology
has diversified the opportunities for individuals to learn, companies to grow, and students, in
general, to facilitate their studies. It is common for schools, colleges, and universities to

implement internet-based education programs designed specifically for students.

Internet-based educational programs are becoming very popular today as they deal with their
advantages in facilitating student engagement and providing educational materials at a
reasonable price level where they may not be traditionally offered. Therefore, internet use in
educational institutions has been considered remarkably successful compared to traditional

school learning methods.

Using the Internet in schools benefits the national economy and gross domestic production.
Preventing the global economy from stagnating, broadening access to knowledge and
information, and improving the educational opportunities for rural and remote residents are

some of the reasons why there is a need to use e-learning.

After reviewing several studies conducted on internet use in schools in OECD countries, this
research shows a general trend toward using information technology in educational institutions.

In general, using the internet in schools has positive results on student learning.

Research findings indicated that using the Internet in schools may give positive results in
furthering learning towards improved academic results, better student engagement, enhanced
retention in school, and overall school performance. The findings also showed a need to
promote Internet-based Education in OECD countries because it can promote social and

economic growth.

Based on this research review, it can be concluded that there should be an increase in efforts to
implement the Internet in schools to improve learning outcomes and enhance student

engagement in school.

These strategies can include, but are not limited to, continuous and adequate training for
teachers, facilities such as broadband internet access, laptop computers for students, and
adequate computer equipment or ICT for schools.

In addition, This paper recommends that decision-makers invest in expanding the availability

of the latest technologies in OECD countries.

The use of outdated technology increases costs while producing less efficient results, in turn
discouraging economic development. Decision-makers must make the right investments to

mitigate this trend, which will have implications for policy design and implementation.
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Regarding these decisions, we must consider where opportunities lie within existing

infrastructures and how we reconcile them with new challenges.

These challenges create gaps in infrastructure development and implementation, which leads to
increased costs. To address these challenges and continue development, decision-makers need
to be able to choose the most efficient technology and design policies that will encourage them
to do so. For example, global communication systems can currently serve as a platform for
addressing some of these challenges. The mobile cellular telephone infrastructure is a system
designed for mobile communications with a low marginal cost of usage. The wired telephone
system is another global communications platform that supports voice calling at a low cost for

long distances.

The availability of the latest technologies has a positive effect on economic growth. Therefore,
investment in technology development can increase economic growth for the governments and

countries in OECD countries.

In the case of FDI and technology transfer, OECD countries have a complex relationship with
FDI, which is why investing the per capita of a foreign investor in OECD countries is
complicated. On the other hand, non-OECD countries offer attractive plans and facilities
compared with OECD countries (such as low tax and customs tariffs when importing raw
materials or re-exporting the goods). Foreign direct investment arises when national businesses
invest in subsidiaries or branches in a foreign country. Foreign direct investment can take two
forms: greenfield investments, which mean establishing new facilities, or mergers and
acquisitions (M&A), which means acquiring an existing company. Investments can be either

debt or equity-based but often involve both types of capital at the same time.

Property rights are the degree to which individuals or groups control specific things. If a person
owns a particular object with national worth, they do not have the right to destroy it. The idea
of property rights remains at the core of societies because everyone agrees that this arrangement
is good for them in certain ways. However, some believe property rights are economically
harmful because they incentivise people to take advantage of others instead of sharing

something.

The early researchers have indicated the importance of property rights and limited government,
but if we look at history, we find that the government has begun to take control over property

rights.

In recent years, there has been a growing tendency for governments to create more powers to

control people's private property. When taking a look at what kind of property governments are
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controlling. There is one particular item that can be moved from free people control to
government control. The land is one kind of property that is being used to feed the planning
process and expand the power of governance at a lower cost. This is where zoning laws come
in since they are put in place by politicians who want their supporters to get richer and help
them get re-elected. That is why we see that, sometimes, the effects of property rights in some
countries are negative. The reason can be related to these rules. However, scholars proved that
this relationship must be positive. Property rights have an outsized effect in the developing
world, where they have been found to account for a sizable share of the difference between rich
and poor nations. Ownership makes a fundamental difference in how people approach their
work and interact with society. However, what is it that makes property rights so essential? This
Is the point that decision-makers and governments should consider and create their approach

based on it.

5.2 Limitations and future direction of the study

v The main limitation of this study is the data related to independent variables for some of the
countries and times selected. At the beginning of the research, | selected 17 independent

variables, but because of this limitation, | had to decrease the number of variables.

v The literature of this study did not compare the results of OECD countries in some of the

taxonomies’ sectors.

v" Due to the COVID-19 pandemic, and because my family and | were infected by the
Coronavirus 2 times and had to be in hospital, | was not able to focus on this research for
some months. Therefore, after recovery, | faced a big problem with lacing the time to do

this study.

v This is also recommended for future studies to investigate the effect of the pandemic on the
relationship between ICT as well as institutions on productivity growth in OECD countries.
5.3 Main conclusion and novel findings of the study

1. This research proposes a good model describing the effect of ICT as the internet in
schools, availability of the latest technology, FDI & and technology transfer, and

institutions as the property right on productivity growth.

2. Based on the literature, there is no comprehensive investigation of the influence of ICT
institutions on economic growth in OECD in the three mentioned taxonomies of

industries. This research covered this gap.
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This study used analysis to prove the hypothesis. The findings show a positive
relationship between internet access in schools and productivity growth. Also, the
results prove that there is a positive correlation between the availability of the latest
technology and productivity growth. Regarding the relationship between FDI and
technology transfer and productivity growth, the results show it is the same as the result
of the availability of the latest technology. Furthermore, property rights are strongly
significant and positively associated with productivity growth.

. After discussing the important role of the Internet in schools for children and teenagers
studying in OECD countries, it can be argued that it positively correlates to economic
growth worldwide. It can facilitate the tolls of education and enhance the level of the
teacher’s knowledge accordingly. Hence, it has an important influence on economic

growth.

In the case of the availability of the latest technologies, it is evident that nowadays, all
industries are directly dependent on the availability of the latest technologies. The
analysis of this research proved that this relationship is positive.

In the case of FDI and technology transfer and economic growth relationship, most of
the studies claimed there is a positive correlation between these two factors; the results
of this paper show that there is a positive relationship. However, there is a point in this
case: although OECD countries are developed and well-structured in government
policies (such as taxes and tariffs), most investors are willing to invest their money in
non-OECD countries (where developing countries offer attractive facilities). So, the

decision-makers in OECD countries must consider this point.

Based on the findings of the previous studies, property rights are positively associated
with productivity growth. However, the complicated administrative process of property
rights is geared toward individuals and companies. The legal aspects of property rights

take a lot of time and energy from individuals and firms.

The highlighted results compare the sectoral approaches such as Skill taxonomy,
Innovation taxonomy, and R&D intensities taxonomy in the detailed sectors as the novel

of this research.
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Results of the Hypotheses

No | Code Hypothesis Result

. " ICT is positively associated with productivity in the Partially

OECD countries and sectors Accepted

5 H1 Internet access in schools is positively associated with Partially
a

productivity in the OECD countries and sectors accepted

Availability of the latest technologies positively correlated
3 Hib ) S ) Accepted
with productivity in the OECD countries and sectors

A H1 FDI and technology transfer positively correlated with Partially
C

productivity in the OECD countries and sectors Accepted

. Ho Institutions positively influence productivity in OECD Partially

countries and different sectors Accepted

6 Ho Property rights positively influence productivity in OECD Partially
a

countries and different sectors Accepted

Source: Author’s compilation based on the results of this research, 2022
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