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Abstract

1. Introduction

One of the reviewer comment is:

(1) The introductory section is meant to introduce the
study, the gap and set pace for the remaining sections.

(2) This section has failed to link the three key variables,
demographic change, economic features and internet
usage.

Author(s) did not introduce any gap or set pace for the remaining
section,

To introduce gap in a research work, author(s) need to start with a
sentence like this, “A summary of the reviewed literature revealed
that no study on .... had been carried out using ..... in order to
address the gap indicated above this study sought to determine the

To set pace for the remaining section, author(s) should provide a
statement like this, “the remainder of the paper is organized as
follows. In section 2.0, Data and Method was presented, section
three provided the ... e.t.c.

Almost all the reviewers requested for the significance or
motivation of this study. This can only be stated if the gaps in
existing literature can be clearly highlighted.

2. Literature Review




3. Data and Method

Author did not discuss the countries of study and their regions
rationale for selecting them need to be explained

Reviewer 1 asked, “Are you use the test on series of log return series or
original series? Clarify?”

Author did not understand this question, therefore did not give
appropriate response.

The question is, Did you use the original data as it is or you transformed
the data using natural log?

Reviewer 1 commented that, “The paper lacks a clear justification of
the variables used in the empirical section and should include
updated/recent literature

Author did not understand this question, therefore did not give
appropriate response,

The question is, why did you decided to use variables like; information
technology, typology of pre-, early- (EarlyDD), late- (LateDD), and
postdemographic dividend (PostDD) with pre-demographic dividend
typology as the reference category. The economic variables, access to
electricity, gross domestic product, inflation, consumer prices and
foreign direct investment net inflows.

4. Results and
Discussion

6. Conclusion and
Recommendation

Up till now the conclusion is not well written. Authors(s) should

follow this format for conclusion writing.

(i) brief background, (ii) key findings, (iii) their implications, and
(iii) suggestions/recommendation
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Editor and Reviewer comments:

Reviewer 3: Methods:

Author did not discuss the countries of study and their regions

rationale for selecting them need to be explained

Reviewer 1 asked, "Are you use the test on series of log return series or original series? Clarify?"

Author did not understand this question, therefore did not give appropriate response.

The question is, Did you use the original data as it is or you transformed the data using natural log?



Reviewer 1 commented that, "The paper lacks a clear justification of the variables used in the empirical
section and should include updated/recent literature

Author did not understand this question, therefore did not give appropriate response,

The question is, why did you decided to use variables like; information technology, typology of pre-,
early- (EarlyDD), late- (LateDD), and postdemographic dividend (PostDD) with pre-demographic dividend
typology as the reference category. The economic variables, access to electricity, gross domestic
product, inflation, consumer prices and foreign direct investment net inflows.

Results:
Interpretation:

Up till now the conclusion is not well written. Authors(s) should follow this format for conclusion
writing.

(i) brief background, (ii) key findings, (iii) their implications, and (iii) suggestions/recommendation

Other comments:

One of the reviewer comment is:

(1) The introductory section is meant to introduce the

study, the gap and set pace for the remaining sections.

(2) This section has failed to link the three key variables,

demographic change, economic features and internet

usage.

Author(s) did not introduce any gap or set pace for the remaining section,

To introduce gap in a research work, author(s) need to start with a sentence like this, "A summary of the
reviewed literature revealed that no study on .... had been carried out using ..... in order to address the
gap indicated above this study sought to determine the ... "

To set pace for the remaining section, author(s) should provide a statement like this, "the remainder of
the paper is organized as follows. In section 2.0, Data and Method was presented, section three
provided the ... e.t.c.

Almost all the reviewers requested for the significance or motivation of this study. This can only be
stated if the gaps in existing literature can be clearly highlighted.



Reviewer 4: Methods: The conceptualization and operationalization of this study are problematic. This
study has shown a low degree of novelty. No clear problem statement nor research gap is highlighted.
No details of data collection.

Results: Therefore, | am not convinced by the findings.
Interpretation: The interpretation of the findings is rather weak and not rigorous.

Other comments: Need to highlight the theoretical and practical of this study

Reviewer 5: Methods: The method used is descriptive method using documentary analysis. However,
the documents analyzed did not cover countries included in the sample respondents. The analysis of
findings would have been more comprehensive and exciting to readers if name of countries were
included in the findings.

Results: The results of the study is comprehensive, however if there is labelling of countries included in
the variables it would have more exciting.

Interpretation: The interpretation based from statistical analysis of the document is comprehensive.

Other comments: Labelling countries in the demographic typology is recommended.

Reviewer 6: Methods:

Results:

Interpretation:

Other comments:

Reviewer 8: Methods: The methods employed by the author(s) are suitable. However, there is need to
first specify the implicit function of the model before the explicit function. In addition, the specified
model is not correctly specified without the subscript 'it'. It looks more like a time series model.

Results: The results are adequately explained. Although there is a need for theoretical framework to link
all parts of the study.



Interpretation: The explanation still lacks theoretical basis.

Other comments: The issues raised by the author(s) are important and adequately addressed, but poor
grammatical expressions alter the correct discussion of findings in the study. | hereby suggest a
thorough editing by an expert in English language writing to edit the manuscript before publication.

Reviewer 9: Methods:

The process of subject selection was clear.

The variables were defined and measured appropriately.
The study methods were valid and reliable.

There is enough detail to replicate the study.

Results:

The text in the results added to the data.

A statistically significant result was clear.

A practically meaningful result was clear.

Interpretation:

was clear

Other comments:

Reviewer 10: Methods: clear enough; it needs more appropriate reasoning in choosing GMM estimator
Results: clear enough

Interpretation: Still using the old references for justifying the findings

Other comments:
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Data in Brief (optional):

We invite you to convert your supplementary data (or a part of it) into an additional journal publication
in Data in Brief, a multi-disciplinary open access journal. Data in Brief articles are a fantastic way to



describe supplementary data and associated metadata, or full raw datasets deposited in an external
repository, which are otherwise unnoticed. A Data in Brief article (which will be reviewed, formatted,
indexed, and given a DOI) will make your data easier to find, reproduce, and cite.

You can submit to Data in Brief when you upload your revised manuscript. To do so, complete the
template and follow the co-submission instructions found here: www.elsevier.com/dib-template. If your
manuscript is accepted, your Data in Brief submission will automatically be transferred to Data in Brief
for editorial review and publication.

Please note: an open access Article Publication Charge (APC) is payable by the author or research funder
to cover the costs associated with publication in Data in Brief and ensure your data article is
immediately and permanently free to access by all. For the current APC see:
www.elsevier.com/journals/data-in-brief/2352-3409/open-access-journal

Please contact the Data in Brief editorial office at dib-me@elsevier.com or visit the Data in Brief
homepage (www.journals.elsevier.com/data-in-brief/) if you have questions or need further
information.
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How do | revise my submission in Editorial Manager?
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Paper title: The Demographic Change and Economic Features: The Nexus with Internet Use

DOI: HELIYON-D-21-11053R1

Aim(s): Reviewing

Review due date: 11 /4 /2022

Section Points to Ponder Review comments and notes
® |stheaimclear? The aim is clear.
e Isit clear what the study found and how they did it? The study was founded explicitly.
e s the title informative and relevant? The title was informative and relevant.
Abstract, title and |® Arethe references: The references
references e Relevant? e  Were relevant.
® Recent? e Recent.
e Referenced correctly? e Not referenced correctly.
® Are appropriate key studies included? e Appropriate studies were included.
e Isit clear what is already known about this topic? This topic is known clearly in this article.
Introduction/ e Isthe research question clearly outlined? The research question is clearly outlined.
background ® |sthe research question justified given what is already known about | The research question was justified.
the topic?
e Isthe process of subject selection clear? The process of subject selection was clear.
Method e Are the variables defined and measured appropriately? The variables were defined and measured appropriately.
ethods ® Are the study methods valid and reliable? The study methods were valid and reliable.
e |Is there enough detail in order to replicate the study? There is enough detail to replicate the study.
e |sthe data presented in an appropriate way? The data was presented appropriately.
e Tables and figures relevant and clearly presented? . Tables were relevant and clearly presented.
® Appropriate units, rounding, and number of decimals? . Units, rounding, and number of decimals were appropriate.
R | e Titles, columns, and rows labelled correctly and clearly? . Titles, columns, and rows were labelled correctly and clearly.
esults e (Categories grouped appropriately? . Categories were grouped appropriately.
e Does the text in the results add to the data or is it repetitive? The text in the results added to the data.
® Are you clear about what is a statistically significant result? A statistically significant result was clear.
® Are you clear about what is a practically meaningful result? A practically meaningful result was clear.
e Are the results discussed from multiple angles and placed into The results were discussed from multiple angles and placed into context with
context without being over interpreted? being interpreted.
Discussion and o Do the conclusions answer the aims of the study? The conclusions have answered the aims of the study.
Conclusions e Are the conclusions supported by references or results? The conclusions were supported by results only.
e Are the limitations of the study fatal or are they The limitations of the study are opportunities to inform future research.
opportunities to inform future research?
e Was the study design appropriate to answer the aim? The study design was appropriate to answer the aim.
e What did this study add to what was already known on this topic? This study adds to what was already known more knowledge on this topic.
Overall e What were the major flaws of this article? There were minor flaws in this article in reference mistakes only.
e Is the article consistent within itself? The article consistent was within itself.




Structure your comments into a full review:

Overall statement or summary of the
Minor errors start with an uncompleted some words, punctuation, incorrect references, and some

article and its findings in your own .
misspelled words.

words
Overall strengths of the article and The strength of the article lies in the way it works to study and cite sober sources and participating
what impact it might have in your field institutions.

Major points in the article which needs clarification, refinement, reanalysis, rewrites and/or additional
information and suggestions for what could be done to improve the article.

- 1. Wrong words.
Specific comments on weaknesses of

the article and what could be done to

improve it Minor points like figures/tables not being mentioned in the text, a missing reference, typos, and other
inconsistencies.

1. Wrong citation.
2. Typos.

References should be corrected.
United Nations. (2021). The Sustainable Development Goals Report 2021.

World Bank, 2021, World Developent Indicator.
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The goal of this study was to examine the nexus between demographic dividend type
and economic features with internet use. The data source was from the World
Development Indicator of the World Bank. The unit analysis was country. The panel
data analysis method were used for the examination, employing fixed effects
regression models using country income level, country regional group, and year as
identifiers. The random effects regression model, pooled least square model, and static
generalized method of moments were utilized for robustness checks. The dependent
variable was the percentage of population using the internet. The independent
variables consisted of demographic and economic variables. The demographic
variable was the demographic dividend type, while the economic variables were
access to electricity, GDP, inflation rate, and foreign direct investment. The results of
fixed effects regression indicate that after controlling for the economic features, higher
internet use in a country was associated with late- and post-demographic dividend
type. Higher internet use was also associated with higher access to electricity, higher
GDP, lower inflation rate, and higher foreign direct investment inflow. Robustness
checks using random-effects and pooled least square models, using fixed-effects
model by country income level, using two-stage least square, and using second stage
regression by G20 and non-G20 country group division and year, similarly gave
consistent results. The association of internet use with the demographic and economic
features may imply that population-based and economic development program should
be enhanced toward the favorable ones that increase internet usage among the
population.
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Response to Reviewers

Manuscript. Number.: HELIYON-D-21-11053R1

Title: The Demographic Change and Economic Features: The Nexus

with Internet Use

Journal: Heliyon

Dear Wilson,

Thank you for submitting your manuscript to Heliyon. We have
completed the review of your manuscript and a summary is appended
below. The reviewers recommend major revisions are required before
publication can be considered. If you are able to address all reviewer
comments in full, I invite you to resubmit your manuscript. We ask that
you respond to each reviewer comment by either outlining how the
criticism was addressed in the revised manuscript or by providing a

rebuttal to the criticism.

This should be carried out in a point-by-point fashion as illustrated

here: https://www.cell.com/heliyon /guide-for-authors#Revisions.

To allow the editors and reviewers to easily assess your revised
manuscript, we also ask that you upload a version of your manuscript
highlighting any revisions made. You may wish to use Microsoft Word's
Track Changes tool or, for LaTeX files, the latexdiff Perl script
(https:/ /ctan.org/pkg/latexdiff).To submit your revised manuscript,
please log in as an author at
https://www.editorialmanager.com/heliyon/, and navigate to the

"Submissions Needing Revision" folder.

Your revision due date is May 24, 2022.We understand that the COVID-
19 pandemic may well be causing disruption for you and your

colleagues. If that is the case for you and it has an impact on your
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ability to make revisions to address the concerns that came up in the
review process, please reach out to us. I look forward to receiving your

revised manuscript.

Kind regards,

Romanus Osabohien

Associate Editor - Business & Economics

Heliyon

Editor and Reviewer comments:

Reviewer 3: Methods:
Author did not discuss the countries of study and their regions

rationale for selecting them need to be explained.

Author: Thank you very much for the comments. A table of list of
countries of the study has been added in Appendix Table A. The

discussion about the countries also has been added in line 329-334.

Reviewer 1 asked, "Are you use the test on series of log return series or
original series? Clarify?"

Author did not understand this question, therefore did not give
appropriate response.

The question is, Did you use the original data as it is or you transformed

the data using natural log?



Author: Thank you very much for the comments. The Author used the
original data for all variables, except for GDP where natural log was

used as explained in the models in line 282-283 and 297-303.

Reviewer 1 commented that, "The paper lacks a clear justification of the
variables used in the empirical section and should include

updated/recent literature.

Author: Thank you very much for the comments.

As stated in Section 1 (Introduction) that there was a significant

inequality in access to the internet across countries in the world.

The Author was interested to study the factors of this inequality in the
internet use with a hope that it will contribute to the understanding of
the determinants of internet use as well as to improve access to the

internet use as a part of sustainable development goals (SDGs).

Author did not understand this question, therefore did not give
appropriate response,

The question is, why did you decided to use variables like; information
technology, typology of pre-, early- (EarlyDD), late- (LateDD), and
postdemographic dividend (PostDD) with pre-demographic dividend
typology as the reference category. The economic variables, access to
electricity, gross domestic product, inflation, consumer prices and

foreign direct investment net inflows.

Author: Thank you very much for the comments.

The Author chose the demographic and economic features as the
independent variables. Demographic dividend type was selected as
demographic feature, while access to electricity, GDP, inflation, and FDI

as economic features. The types of demographic dividend were based

3



on Ahmed et al. (2016) in line 89-103 and the availability of the data
from the World Bank.

Study on the role of demographic change on development, including
access to information and communication technology was limited.
Therefore, the Author chose this variable as the independent variable.

The selection of electricity, GDP, inflation, and FDI as economic features

was based on the literature review and availability of data.

Results:

Interpretation:

Up till now the conclusion is not well written. Authors(s) should follow
this format for conclusion writing.

(i) brief background, (ii) key findings, (iii) their implications, and (iii)

suggestions/recommendation

Author: Thank you very much for the comments. The Conclusion has

been revised as in line 506-533.

Other comments:

One of the reviewer comment is:

(1) The introductory section is meant to introduce the

study, the gap and set pace for the remaining sections.

Author: Thank you very much for the comments. The gap and pace for
remaining sections have been added, respectively in line 115-118 and

127-129.

(2) This section has failed to link the three key variables,
demographic change, economic features and internet

usage.



Author: Thank you very much for the comments. This study focused on
(1) the association between demographic change and internet and (2)
the association between economic features and internet. The links of

these variables have been added in line 79 — 87.

Author(s) did not introduce any gap or set pace for the remaining
section,

To introduce gap in a research work, author(s) need to start with a
sentence like this, "A summary of the reviewed literature revealed that
no study on .... had been carried out using ..... in order to address the

"

gap indicated above this study sought to determine the ...

To set pace for the remaining section, author(s) should provide a
statement like this, "the remainder of the paper is organized as follows.
In section 2.0, Data and Method was presented, section three provided

the ... e.t.c.

Author: Thank you very much for the suggestions. The gap and pace
for remaining sections have been added, respectively, in line 115-118

and 127-129.

Almost all the reviewers requested for the significance or motivation of
this study. This can only be stated if the gaps in existing literature can

be clearly highlighted.

Author: Thank you very much for the suggestions. The gap has been
added in line 127-129.

Reviewer 4: Methods: The conceptualization and operationalization of
this study are problematic. This study has shown a low degree of
novelty. No clear problem statement nor research gap is highlighted. No

details of data collection.



Author: Thank you very much for the suggestions. The gap has been
added in line 115-118.

Results: Therefore, I am not convinced by the findings.

Author: Thank you very much for the suggestions. The findings have

been improved by conducting robustness checks in line 426-503.

Interpretation: The interpretation of the findings is rather weak and not

rigorous.

Author: Thank you very much for the suggestions. The interpretation of

findings has been improved in line 375-492.

Other comments: Need to highlight the theoretical and practical of this
study.

Author: Thank you very much for the suggestions. The theoretical and
practical of this study have been added in line 121 -125.

Reviewer 5: Methods: The method used is descriptive method using
documentary analysis. However, the documents analyzed did not cover
countries included in the sample respondents. The analysis of findings
would have been more comprehensive and exciting to readers if name

of countries were included in the findings.

Author: Thank you very much for the suggestions. The list of countries

in the study has been added in Appendix Table A.



Results: The results of the study is comprehensive, however if there is
labelling of countries included in the variables it would have more

exciting.

Author: Thank you very much for the suggestions. The list of countries

in the study has been added in Appendix Table A.

Interpretation: The interpretation based from statistical analysis of the

document is comprehensive.

Author: Thank you very much for the comments.

Other comments: Labelling countries in the demographic typology is

recommended.

Author: Thank you very much for the suggestions. The list of countries

in the study has been added in Appendix Table A.

Reviewer 6: Methods:

Results:

Interpretation:

Other comments:

Reviewer 8: Methods: The methods employed by the author(s) are

suitable. However, there is need to first specify the implicit function of

7



the model before the explicit function. In addition, the specified model
is not correctly specified without the subscript 'it'. It looks more like a

time series model.

Author: Thank you very much for the comments. The models have been

revised in line 282-283 and 297-303.

Results: The results are adequately explained. Although there is a need

for theoretical framework to link all parts of the study.

Author: Thank you very much for the comments. Theoretical framework
to link all parts of the study have been added in, for example, line 372-
373.

Interpretation: The explanation still lacks theoretical basis.

Author: Thank you very much for the comments. Theoretical basis has

been added in, line 79-87.

Other comments: The issues raised by the author(s) are important and
adequately addressed, but poor grammatical expressions alter the
correct discussion of findings in the study. I hereby suggest a thorough
editing by an expert in English language writing to edit the manuscript

before publication.

Reviewer 9: Methods:

The process of subject selection was clear.

The variables were defined and measured appropriately.
The study methods were valid and reliable.

There is enough detail to replicate the study.



Author: Thank you very much for the comments.
Results:

The text in the results added to the data.

A statistically significant result was clear.

A practically meaningful result was clear.

Interpretation:

was clear

Author: Thank you very much for the comments.

Other comments:

Reviewer 10: Methods: clear enough; it needs more appropriate

reasoning in choosing GMM estimator.

Author: Thank you very much for the comments. Reasoning in choosing

GMM estimator has been addressed in line 285-290.

Results: clear enough

Author: Thank you very much for the comments.

Interpretation: Still using the old references for justifying the findings.

Author: Thank you very much for the comments. Recent references for

justifying the findings have been added in line 79-87.

Other comments:
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Data in Brief (optional):

We invite you to convert your supplementary data (or a part of it) into
an additional journal publication in Data in Brief, a multi-disciplinary
open access journal. Data in Brief articles are a fantastic way to
describe supplementary data and associated metadata, or full raw
datasets deposited in an external repository, which are otherwise
unnoticed. A Data in Brief article (which will be reviewed, formatted,
indexed, and given a DOI) will make your data easier to find, reproduce,

and cite.

You can submit to Data in Brief when you upload your revised
manuscript. To do so, complete the template and follow the co-
submission instructions found here: www.elsevier.com/dib-template. If
your manuscript is accepted, your Data in Brief submission will
automatically be transferred to Data in Brief for editorial review and

publication.

Please note: an open access Article Publication Charge (APC) is payable
by the author or research funder to cover the costs associated with
publication in Data in Brief and ensure your data article is immediately
and permanently free to access by all. For the current APC see:
www.elsevier.com/journals/data-in-brief/2352-3409/open-access-

journal
Please contact the Data in Brief editorial office at dib-me@elsevier.com
or visit the Data in Brief homepage (www.journals.elsevier.com/data-

in-brief/) if you have questions or need further information.

More information and support FAQ:
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How do I revise my submission in Editorial Manager?

https:/ /service.elsevier.com/app/answers/detail/a_id /28463 /suppor
thub/publishing/

You will find information relevant for you as an author on Elsevier’s

Author Hub: https:/ /www.elsevier.com/authors

FAQ: How can I reset a forgotten password?
https://service.elsevier.com/app/answers/detail/a_id /28452 /suppor
thub/publishing/

For further assistance, please visit our customer service site:
https:/ /service.elsevier.com/app/home/supporthub/publishing/

Here you can search for solutions on a range of topics, find answers to
frequently asked questions, and learn more about Editorial Manager via
interactive tutorials. You can also talk 24 /7 to our customer support

team by phone and 24 /7 by live chat and email

#AU_HELIYON#

To ensure this email reaches the intended recipient, please do not delete

the above code
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Response to Reviewers

|
MANUSCRIPT TITLE: The Demographic Change and Economic Features: The Nexus with
Internet Use

MANUSCRIPT NUMBER: HELIYON-D-21-11053

(1) IWASN’T PART OF Author Note
THE ORIGINAL Line
REVIEWER OF THIS
MANUSCRIPT

(2) MOST OF THE

General COMMENTS BY THE

Comment ORIGINAL

REVIEWERS

(ESPECIALLY

REVIEWER Il) WAS

NOT EFFECTED BY

THE AUTHOR(S)

Title

Abstract

One of the reviewer comment is:

(1) The introductory section
is meant to introduce the
study, the gap and set
pace for the remaining
sections.

(2) This section has failed to
link the three key
variables,
demographic change,
economic features and
internet
usage.

1.

Introduction | Author(s) did not introduce any

gap or set pace for the remaining

section,

To introduce gap in a research

work, author(s) need to start with

a sentence like this, “A summary

of the reviewed literature

revealed that no study on .... had
been carried out using ..... in
order to address the gap indicated
above this study sought to
determine the ...

Thank you for the
comments.

Research gap has 105-108
been added.

Heliyon



To set pace for the remaining
section, author(s) should provide
a statement like this, “the
remainder of the paper is
organized as follows. In section
2.0, Data and Method was
presented, section three provided
the ... e.t.c.

Almost all the reviewers

The statement has
been added.

Research gap has

113-115

105-108

Author did not understand this
question, therefore did not give
appropriate response.

The question is, Did you use the
original data as it is or you
transformed the data using
natural log?

Reviewer 1 commented that,
“The paper lacks a clear
justification of the variables used
in the empirical section and
should include updated/recent
literature.

requested for the significance or | been added.
motivation of this study. This can
only be stated if the gaps in
existing literature can be clearly
highlighted.
2. Literature
Review
Author did not discuss the Thank you for the
countries of study and their comments.
regions
rationale for selecting them need | The list of countries
to be explained: in the study by
demographic
dividend type has
been added in
Appendix Table 1.
Reviewer 1 asked, “Are youuse | The author used
the test on series of log return original series.
series or original series?
3. Data and Clarify?
Method

The justification of
the variables used
was provided in
Section 2 (Literature
Review)

Heliyon




Author did not understand this
question, therefore did not give
appropriate response,

The question is, why did you
decided to use variables like;
information technology, typology
of pre-, early- (EarlyDD), late-
(LateDD), and postdemographic
dividend (PostDD) with pre-
demographic dividend typology
as the reference category. The
economic variables, access to

electricity, gross  domestic
product, inflation, consumer
prices and foreign  direct

investment net inflows.

As stated in Section
1 (Introduction) that
there was a
significant
inequality in access
to the internet across
countries in the
world.

The Author was
interested to study
the factors of this
inequality in the
internet use with a
hope that it will
contribute to the
understanding of the
determinants of
internet use as well
as to improve access
to the internet use as
a part of sustainable
development goals
(SDGsS).

The Author chose
the demographic and
economic features as
the independent
variables.
Demographic
dividend type was
selected as
demographic
feature, while access
to electricity, GDP,
inflation, and FDI as
economic features.
The types of
demographic
dividend were based
on Ahmed et al
(2016) in line 82-96
and the availability
of the data from the
World Bank.

Study on the role of
demographic change
on development,
including access to

Heliyon




information and
communication
technology was
limited. Therefore,
the Author chose this
variable as the
independent
variable.

The selection of
electricity, GDP,
inflation, and FDI as
economic  features
was based on the
literature review and
availability of data.

4, Results and
Discussion

Up till now the conclusion is not | Thank you for the
well written. Authors(s) should suggestions.
follow this format for conclusion

6. Conclusion |\ iing, Conclusion has been | 487-514

and . : . .
(i) brief background, (ii) key revised.
't_‘i’gflomme”da findings, (iii) their
implications, and (iii)
suggestions/recommendation
References

Rating of the manuscript: Use (1 = Excellent) (2 = Very Good) (3 = Average) (4 = Fair) (5 =
poor)

Originality 4
Contribution To The 4
Field

Technical Quality 5

Clarity of Presentation 4

Depth Of Research 4
Recommendation: Please, mark with an X

Accept As It Is

Heliyon




Minor Corrections

Moderate Revision
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Abstract

The goal of this study was to examine the nexus between demographic ehange-dividend type and
economic features with internet use. The data source was from the World Development Indicator of the
World Bank. The unit analysis was country. The Ppanel data analysis methods were used for the
examination, employing fixed effects regression models using country income level, country regional
group, and year as identifiers;randem—effectsregression—and-pooled-least square—meodels. Fhe-unit

—The random effects regression model, pooled least square model, and static
generalized method of moments-ane-two-stage-least-square were utilized as-for the-robustness checks.
The dependent variable was the percentage of population using the internet. The independent variables
consisted of demographic and economic variables. The demographic variable was the demographic
dividend typelegye, while the economic variables were access to electricity, GDP, inflation rate, and
foreign direct investment. The results of fixed effects regression indicate that using-countryinceme
level—country-regional-group—and-yearas-identifiers-and-after controlling for the economic features,
higher internet use in a country was associated with late- and post-demographic dividend typelegytype.
Higher internet use was also associated with higher access to electricity, higher GDP, lower inflation
rate, and higher foreign direct investment inflow. Fhe-+Robustness checks using random-effects and
pooled least square models, using fixed-effects model by country income level, using two-stage least
square, and using second stage regression by G20 and non-G20 country group division_and vear,
similarly gave consistent results. The association of internet use with the demographic and economic
features may imply that population-based and economic development program should be enhanced
toward the favorable ones that increase internet usage among the population.

Key words: Demographic dividend typelegye, economic determinants, internet use, fixed effects.

1. Introduction

The world is marked by a considerable inequality in human development achievement. The

United Nations Development Programme (UNDP) reported that in 2019 the human

development index (HDI) varied greatly from a lowest of 0.394 in Niger to a highest of 0.957

in Norway (UNDP, 2020). This disparity could be attributed to the inequity in access to digital

technology, including broadband internet.
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Widespread access to broadband internet is a key driver of human development. Improving [Formatted; Font color: Text 1

access to the internet is also identified as an instrument to achieve the Sustainable Development
Goals (SDGs) in goal 4 (Quality education), goal 9 (Industry, innovation, and infrastructure

and goal 17 (Partnership for the Goals). Internet allows people to be connected, work, sho

and study especially during the COVID-19 pandemic lockdowns (United Nations, 2021).

Internet can be used as an instrument to develop an economy and to pursue a more developed

economy. Adelore and Itasanmi (2016) argued that internet increases the participation and

motivates illiteracy alleviation. Internet is also an effective means in adult literacy program.

Further, study by Kouton (2019) found that the use of internet reduced energy demand used for

heating and transportation. This saving allowed the government to allocate energy generator

budget to other sectors.

The World Bank (2022) estimated that increasing internet penetration from 35% to 75% of the

population in all developing countries could increase about US$2 trillion to their joined gross

domestic product and generate more than 140 million works around the world. However, there

wasere a great inequality in the internet access across the world. [Formatted: Font color: Text 1

The World Bank (2021) reported that in 2019, among 174 countries in the world where the

data was available, this access varied greatly across countries, lowest in Burundi, (5.2%) and Formatted: Font color: Text 1
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business and business product in this century. The study of ICT encounters economists and -
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demographers with two sides, as consumers and producers. As--can-be-seenfrom-FigureL;
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On the other hand, decline in fertility and mortality level and change in migration patterns have
caused countries to experience demographic change_that has been related to demographic

dividend. -Demographic dividend is economic growth as the results of changes in age structure

in a country due to the decline in family size and longer life that cause increase in the percentage

of productive age population aged 15-64 years old. As a result, lower investment is needed for

young population aged 0-14 years old. At the same time, productive age population increases

that open the window of opportunity to accelerate economic growth and family welfare. At

micro level, this demographic transition can result in family living standard improvement and

higher income. At macro level, demographic transition can affect economic development in a

country.

It is proposed that demographic change can have a positive contribution to development (e.g.

Ahmed et al. 2016), including economic and information and communication technology
development. Demographic change of fertility and mortality decline could help create a period

[ Formatted: Justified
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of sustainable economic growth as happened in some East Asian economies (e.g. Bloom et al., [Formatted; Not Highlight
2020; Amornkitvikai, Y. et al., 2022, Hosan et al., 2022, Liu and McKibbin, 2022). The [Formatted: Not Highlight
mechanism of growth that is the policy area is through public health, family planning, ( Formatted: Not Highlight
economic policy that promote labor market flexibility, trade openness, and saving. The [Formatted: Not Highlight
government of countries has window of opportunity to capitalize productive age population to
reap the demographic dividend of economic growth and family welfare acceleration. This
economic growth then enables countries to enlarge their heavily internet-based economies and
consequently rises internet usage (Pradhan et al., 2017; Anuj, et al. 2018; Amaluddin 2020). [Formaued; Not Highlight
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-Ahmed et al. (2016) grouped countries into four demographic dividend typetegy-type based

on the demographic change and economic development achievement. The demographic
dividend typology is classified as the pre-, early-, late-, and post-demographic dividend.
Countries with a fertility level above four children per woman, increasing percentage of
working age population (15-64 years), and low income level are categorized as the pre-
demographic dividend countries. Meanwhile, countries with a fertility level between 2.1 and
four children per woman, increasing percentage of working age population, and low-middle
and middle-high income level are categorized as the early-demographic dividend countries.
Further, countries with a fertility level below 2.1 children per woman, increasing percentage of
working age population, and high income level are also categorized as the early-demographic




dividend countries. Furthermore, countries with a fertility level between 2.1 children and four
per woman, declining percentage of working age population, and low, low-middle, and middle-
high income level are categorized as the late-demographic dividend countries. Lastly, countries
with a fertility level below 2.1 children per woman, decreasing percentage of working age

population, and high income level are categorized as the post-demographic dividend countries.

can-be-seenfrom-Figure-2-tThere wais a significant difference in the percentage of internet
users and its trends across the demographic dividend typologies. The percentage of internet

users was consistently highest in the post-demographic dividend countries, followed by in the
late- and early-demographic dividend countries, and lowest in the pre-demographic dividend
countries. H-also-can-be-seen-that-during-1990-2018-tThe percentage of internet users during
1990-2018 increased more rapidly in more developed countries, the post-demographic

dividend typology countries.

The determinants of internet use have been proposed (e.g. Scheerder et al. 2017). These include

demographic and socioeconomic factors. The association between demographic and economic

features and information and communication technology has also been studied (e.g. Bianchini

etal. 2021; Yesuf, -2021; Singh et al. 2020; Baumann et al. 2017). However, a summary of the

reviewed literature revealed that no study on demographic dividend type and internet use had
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investigate the relationship between demographic and economic features and internet use.

Specifically, the objectives of this study were to examine the differentials in internet use by

demographic and economic features and to analyze the effects of demographic and economic

features on internet use. It is hoped that the findings of this study will contribute to the
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understanding of the association between demographic change and economic features and

internet usage. In addition, it is hoped that the recommendation from this study will support

the government of countries in order to improve internet usage in their countries in order to

accelerate their development.

A

This paper consists of five sections. In Section 2 the related literature was reviewed. Data and

methods used in this study were discussed in Section 3. The results of analyses were presented

in Section 4. Conclusion of the study was given in Section 5.

2. Literature Review

Bianchini et al. (2021) studied the impacts of age and ideological identification on the use

online social network to obtain political information. They found that socio-demographic fac-

tors had strong impacts on internet use. Meanwhile, a study in Ethiopia by Yesuf (2021) found

higher internet use among those who were aged 20-24 years, had higher education, lived in

urban areas, had a mobile phone, literate, had a personal computer, and worked in formal sec-

tors. Further, a study by Singh et al. (2020) found that perceived usefulness and social influence

were the key determinants of the use of Fintech services. They also found that age and gender

also influenced this behaviour.

The importance of demographic and socioeconomic factors on internet use for health purposes
were also found. Studies by Baumann et al. (2017) and-Wang-etak{2049)-found age, gender,

and socioeconomic factors were important determinants of online health information-seeking

behaviour.

Studies also found the significance of demographic and socioeconomic determinants in internet

use for financial purposes. A study in Russia by Filippova and Turutina (2015) found that age,

gender, financial status, and education level were the determinants of internet use for education

11
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purposes. Meanwhile, Sharma et al. (2015) found the importance of demographic variables in

internet use for banking purposes.

A study by Burragoni (2017) found that demographic dividend played an important role in 850

million cellular subscriptions in India. In the post-economic liberalization, banking system de-

velopment grew together with the population. Together with economic growth, demand and

challenges in banking and payment system development also grew.

Myovella et al. (2021) studied the effects of demographic and economic features on digitaliza-

tion and digital divide in Sub-Saharan African economies. They found that GDP per capita,

gross capital formation, trade openness, population growth, and electricity infrastructure influ-

enced digital divide. Meanwhile, low internet use was found related to low economic, social,

and cultural development. A study in Yaman by Isaac et al. (2018) found that low internet use

was associated with low economic, social, and cultural development. Another study in Indone-

sia also found the importance of access to electricity in internet use (Amaluddin,-2020).
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Stork et al. (2013) analyzed internet access and use trends in some African countries in
2007/2008 and 2011/2012. They found that the use of internet increased very significantly in
these countries despite of some barriers, such as large-scale computers and expensive
connectivity costs. In addition, mobile phone had been used as key entry point to internet use.
As a result, the internet penetration increased by 11.5% in these countries from 2007/2008 to
2011/2012.

Meanwhile, Nigeria experienced economic growth as an impact of ICT business and
telecommunication liberalization during the 2000s (Akinwale et al. 2018). There was a co-
integration between ICT and economic growth in the long run. In the short run, only with secure
internet server per 1 million and mobile cellular subscription per 100 people resulted in positive

and significant impact on economic growth.

Gholizadeh et al. (2014) studied the relationship between gross domestic product (GDP) and
internet use in some ASEAN countries during 1996-2011. They found that there was a positive
and significant association between internet use and GDP, although there were differences
between those ASEAN countries. Meanwhile, a study by Bahrini & Qaffas (2019) in the
Middle East and North Africa (MENA) and Sub-saharan Africa (SSA) found that ICT, i.e.
mobile phone, internet usage, and broadband adoption were the main driver of economic
growth during 2007-2016.

Internet fosters economic growth (Jiménez et al. 2014). An increase of 10% in internet
connectivity was found to boost up GDP growth by 1.38% in the world. In OECD countries,
high internet access generated GDP by 2%.

Meanwhile, Salahuddin et al. (2016) studied the effects of internet and real GDP on social
capital creation measured by trust in Australia during 1985-2013. They found that internet
increased social capital in the short run, but reduced social capital in the long run. In addition,

there was a short and long run positive relationship between internet and GDP per capita.
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Not only in developing countries that internet affects economic growth. Amiri & Reif (2013)
in their study in Nordic region found that in countries with highest internet penetration there
was an association between highest internet penetration and highest GDP per capita in the

world.

Internet penetration is determined by a number of factors. Feng (2015) studied the factors
influencing internet penetration in China. It was found that internet penetration was mainly

affected by internet access cost, internet content, and GDP per capita.

Meanwhile, a study by Lera-Ldpez et al. (2011) found that socioeconomic, demographic, and
regional factors influenced internet use. The use of internet was primarily associated with
education, age, occupation, employment in service sector, nationality, living in urban areas,
and regional GDP per capita. They also found that internet use was positively related with
broadband connection and education, while internet skill was influenced by gender and

population size.

The relationship between inflation and internet use has also been studied. Yi & Choi (2005)
found that internet improved productivity and reduced inflation. An increase of 1% in the ratio
of the internet users to total population reduced inflation from 0.04264% point to 0.13193%

point. Subsequently, inflation has a positive effect on internet demand.

The new economic theory proposed that humankind is entering an era with high output growth,
low unemployment, and low inflation (Meijers, 2006). It is described that inflation suppresses
internet growth and on the other side, internet will increase inflation in the long run. Sharma et
al. (2014) studied the relationship between inflation and internet use through online shopping

in India. They found that inflation had an indirect effect on internet growth.

Choi (2003) investigated the effects of internet on the volume of inward foreign direct
investment (FDI). Internet was assumed to boost up higher FDI through productivity
improvement. Using 53 FDI recipient country data and FDI gravity equation it was found that
when the number of hosts and internet users in a country increased by 10%, FDI inflow

increased by more than 2%.
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The international community supports developing countries by building up digital
infrastructure and regulation in order to be able to participate in international trade, in particular
through larger diversification series in export. The study by Gnangnon (2020) using panel data
from 131 countries during 1995-2014 found that greater internet access was positively
associated with export diversification in particular both in less developed and developed
countries. Internet access creates innovation level of a country, merchandise export including
its concentration export products, and the size of inflow FDI. The results of this study
emphasized the need of digital infrastructure development and regulation that facilitate access
to the internet.

Pradhan et al. (2017) also studied the association between FDI, economic growth, and use of
communication technology in 21 Asian countries during 1965-2012. Communication
technology included fixed telephone, mobile phone, and internet use and service including
fixed broadband. The results of the study show that there was a positive association between
FDI, economic growth, and communication technology. Using the Granger causality analysis,

these three variables were positively related.

A study on the association between FDI and internet use in 10 ASEAN countries had been

carried out (Ramdan et al. 2020). It was found that higher internet use was associated with

higher FDI. A 1% increase in FDI was associated with a 0.0681 increase in internet use.

Based on the above literature review, this-study-aims-to-tnvestigate-the-asseciation-bebween

aphic-and-econemicfactorswith-internetuse-inthe-werld-tt is hypothesized that higher

internet use is associated with higher demographic dividend typelegye, higher access to

electricity, higher GDP, lower inflation, and higher FDI.

2.3.  Data and Methods

This study used data from the World Bank (2021). The unit of analysis was country,

covering 186 countries in the world. The study period was from 2001 through 2017. Therefore,

there were 3,162 observations in this study. The countries and study period were selected based

on the availability of data on variables used in the study. In addition, the selected countries

were classified by demographic dividend type by the World Bank (Appendix Table A).
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lag in dependent variable. This problem can be solved by employing the dynamic panel GMM

model. Arellano and Bond (1991) proposed the GMM approach. There are two reasons of

applying GMM approach. First, GMM is a common estimator that gives a framework for

comparison and evaluation. Second, GMM gives simple alternative to other estimators in

particular maximum likelihood.

However, GMM estimators also have some limitations. First, GMM estimator is

asymptotically efficient if the sample size is large, but inefficient if the sample size is finite.

Second, the estimator sometimes needs a number of programming implementation so that it

needs software that can support GMM approach application.

There are three estimation methods that are commonly used in GMM framework, that
is first-differences GMM (FD-GMM) or Arellano-Bond GMM (AB-GMM), system GMM
(SYS-GMM), and “difference” and “‘system” GMM dynamic panel estimator. This study

| Formatted ﬁ

employed “difference” and “system” GMM dynamic panel estimator to analyze the estimators.

This model was selected because the demographic dividend type was time invariant and the

model can solve this problem.
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It can be seen from Figure 1 the majority of countries in the world were in early-demographic

dividend type (33.3%), followed by in late-demographic dividend type (27.4%), in post-

demographic dividend type (20.4%), and in pre-demographic dividend type (18.8%). The

majority of countries in early-demographic dividend type were African countries, such as

Angola, Benin, Chad, Eritrea, Kenya, Niger, Sudan, Togo, Uganda, and Zambia (Appendix

Table A). Meanwhile, most developed countries were in post-demographic dividend countries,

such as Australia, Belgium, Canada, Denmark, Germany, Japan, Norway, Singapore, United

Kingdom, and United States.
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Figure 1
Percentage distribution of countries by demographic dividend typology (%6):

World 2001-2017
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The number of observation and mean of variables used in the study both for full observations

and by demographic dividend type was presented in Table 1. It can be seen that there was a

significant variation in internet use across countries in the world and across demographic

dividend types. The mean of individuals using the internet was 30.5% for full observations,

lowest in_pre-demographic_dividend countries (only 5.5%), 18.3% in early-demographic

dividend countries, 39.7% in late-demographic dividend countries, and highest in post-

demographic dividend countries (61.4%). Other variables also show disparities in demographic

and economic features across countries and demographic dividend types that reflects better

development achievement in more developed countries.

Table 1. Number of observations (n) and mean of variables in the study for full observation

and by demographic dividend type.

Post-
Pre-Demographic Early-Demographic Late-Demographic Demographic
Full Observation Dividend Dividend Dividend Dividend
Variable n Mean n Mean n Mean n Mean n Mean
Individuals using the internet (% of
population) 3162 305 595 55 | 1,054 183 867 39.7 | 646 614
Access to _electricit % _of
population) 3,162 78.3 595 314 | 1,054 757 | 867 975 | 646 99.9
GDP (constant 2010 US$) 3162 3.47E+11 595 | 276E+10 | 1,054 | 1.34E+11 | 867 | 252E+11 | 646 | 1.12E+12
Inflation, _consumer prices (annual
% 3.162 6.0 595 83 | 1054 7.10 867 50 [ 646 32
Foreign _direct _investment, net
inflows (% of GDP) 3,162 6.2 595 4.7 1,054 3.36 867 8.3 646 9.3
Death rate, crude (per 1,000 people] 3,162 8.3 595 10.9 1,054 7.00 867 7.4 646 9.1
Population density (people per sq.
km of land area 3,162 3125 595 733 1,054 162.05 867 140.2 646 1,009.8
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Post-
Pre-Demographic Early-Demographic Late-Demographic Demographic
Full Observation Dividend Dividend Dividend Dividend
Variable n Mean n Mean n Mean n Mean n Mean
Birth rate, crude (per 1,000 people) 3,162 22.4 595 39.7 1,054 25.50 867 153 646 10.7

Source: World Bank (2021) (Author’s comT)ilationT.

The results of diagnostic tests show that the residual approached normal distribution but

statistically not normal (Jarque-Bera normality test was 52.24 and y? = 4.5E-12). But, this

assumption only applies for certain models. This assumption is not used if random effects

regression, GMM, instrumental variables, and two-stage least squares (2SLS) are used.

The results of multicollinearity test show that there was no variance inflation factor (VIF) that

was greater than 10. The mean of VIF was 2.650. In addition, there was no pairwise correlations

that was greater than 0.5. It means there was no multicollinearity indication in the model.

There was heteroscedasticity in the model. y? = 1,726.32 and Prob > y? = 0.000. This problem

was solved by using STATA application by making the model that improved standard errors

(robust standard errors).

The results of Chow test show that fixed effects model was better than pooled least squares
model (F(3, 3151) = 181.13, Prob > F = 0.000). In addition, the results of Hausman test show

that fixed effects model was better than random effects model (y? = 817.94 and Prob > 2 =

0.000). Further, the results of Breusch and Pagan Lagrangian multiplier test show that random

effects model was better than pooled least squares model.

The results of fixed effect regression using income level group, regional group, and year as

identifiers show that in general demographic dividend had significant positive association with

internet use (Table 2). After controlling for the economic features, the percentage of individuals

using the internet was, respectively 6.5%-21% higher and 15%-39% higher in late-

demographic dividend and post-demographic dividend countries than in pre-demographic

dividend countries. This finding supported the results of a study by Lera-Lopez et al. (2011)

and Myovella et al. (2021) that found the role of demographic factor in increasing internet use

in the world. More favorable demographic features, including being a late- and post-
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demographic dividend country, had been an important factor of better development that could

enhance access to information and communication technology including internet use.

Table 2 Results of Fixed Effects Regression based on Identifier. [ Formatted: English (United States)
Identifier
Covariates Income level group, Regional group Year ///[ Formatted: English (United States)
Early-Demographic Dividend 0.317 1.398 4.409***
1.221 1.425 (0.921)
Late-Demographic Dividend 6.507*** 14.398*** 21.101***
1.542 1.749 1.588
Post-Demographic Dividend 15.142*** 30.349*** 39.005***
1.721 1.939 0.691
Access to electricity (% of population) 0.216*** 0.290*** 0.161***
0.021 0.022 0.035
Inflation, consumer prices (annual %) -0.115*** -0.176*** -0.070
0.028 0.030 0.051
log(gdpconstant2010us) 1.650*** 1.958*** 1.666***
(0.166) (0.183) 0.059
Foreign direct investment, net inflows (% of GDP) 0.017 0.048** 0.052***
0.018 0.019 0.015
Constant -30.610*** -49.345*** -37.480***
4.017 (4.340) 4.490
Observations 3,162 3,162 3,162
R-squared 0.165 0.340 0.656
Fixed effects in_income level group Yes No No
Fixed effects in_regional group No Yes No
Fixed effects in year _No No Yes

Standard errors in parentheses N “[ Formatted: Justified

*** p<0.01, ** p<0.05, * p<0.1
Source: World Bank (2021) (Author’s compilation).

- /[ Formatted: Not Highlight
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Access to electricity was-the-strengestfactorthataffected-influenced internet use positively.

The higher the percentage of population who had access to electricity, the higher the percentage

of individuals using the internet. Other things being the same, an increase of one percent in the
access to electricity was related to an increase of 6:27%-0.161% — 0.290% in the internet use.
This finding is in accordance with the finding by Myovella et al. (2021) Salahuddinand-Alam
{2015)that found the positive association between internetuse-and-electricity consumption and

internet use. Access to electricity can boost the electricity-based economic activity and in
today’s industrial internet of things era, it is a key factor of internet use since the internet cannot
be used without electricity.

Economic growth was-had the-secend-strongestfacter—of-and-had-a-positive effect on the
internet use. The higher the economic growth, the higher the percentage of internet use. Ceteris
paribus, an increase of one percent in economic growth was associated with an increase of
internet use by 4.61.650% — 1.958%. This result supports the study result by Pradhan et al.

(2017) and Amaluddin (2020) that found a positive relationship between economic growth and
internet use. Economic growth allows a country to expand its economy that today heavily

depends on the internet and hence increases internet use.
Inflation had a negative relationship with the percentage of individuals using the internet. The

higher the inflation in a demographic dividend typology, the lower the percentage of
individuals using the internet. After controlling for the effects of other factors, an increase of
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one percent in inflation was associated with a decline of the percentage of individuals using
the internet by 0.1815% — 0.176%. This finding confirms the results of study by Yi & Choi
(2005) that found a negative association between inflation and internet use. This is because

Hinflation is a contributor of cost and price rise including internet cost that reduces internet use

through the decline in people’s purchasing power including purchasing the internet because of

the price rise across the economies.

Foreign direct investment (FDI) had a positive influence on internet use. The higher the FDI,
the higher the internet use. An increase of one percent in FDI was related with an increase of
the percentage of individuals using the internet by 0.0485%-0.052% . This results strengthens
the study finding by Gnangnon (2020) and Ramdan et al. (2020) that found a positive

relationship between FDI and internet use through the capital addition-accumulation in an

economy that can increase individuals’ access to the internet use.

The results of the above analyses also show that 16.5%-65.6% of variation in internet use was

explained by demographic dividend type and economic features.

The above results still had heteroscedasticity and endogeneity effects problem. To obtain

consistent and robust results, this study conducted robustness checks by employing other

approaches and different sub-samples. The results were as follows.

This study presented the results of analyses employing fixed effects, random effects, and

pooled least square model. The results of the three models gave consistent results that

demographic dividend type had positive effects on internet use significantly. The percentage

of individuals using internet was 13%-14% and around 30% higher in, respectively, late- and

post-demographic dividend countries than in pre-demographic dividend countries (Table 3). In

addition, higher percentage of individuals using internet was associated with higher percentage

of access to electricity, economic growth, and FDI and associated with lower inflation. A one

percent increase in, respectively, access to electricity, economic growth, FDI, and inflation was

associated with, respectively, an increase of about 0.3%, 2%, and 0.05% individuals using

internet and a decline of 0.2% individuals using internet.
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Table 3. Comparison between the results of fixed effects, random effects, and pooled least

square model.

} @) 3] ®)
Covariate Fixed Effects Random Effects Pooled Least Square
Early-Demographic Dividend 1.398 -0.917 -0.917
(1.425) (1.288) 0.734
Late-Demographic Dividend 14.398*** 12.957*** 12.957***
(1.749) (1.614) (1.344)
Post-Demographic Dividend 30.349*** 29.737*** 29.737***
(1.939) (1.708) 1.513
Access to electricity (% of population) 0.290*** 0.273*** 0.273***
(0.022) (0.020) (0.015)
Inflation, consumer prices (annual %) -0.176*** -0.178*** -0.178**
(0.030) (0.030) (0.079)
Log(gdpconstant2010us) 1.958*** 2.010*** 2.010***
(0.183) (0.179) (0.181)
Foreign direct investment, net inflows (% of GDP) 0.048** 0.051*** 0.051**
(0.019) (0.019) (0.025)
Constant -49.345*** -47.954*** -47.954***
(4.340) (4.061) (4.027)
Observations 3,162 3,162 3,162
R-squared 0.340 . 0.549
Number of id regional Yes No No

Standard errors in parentheses
*kk D<001, *%k D<005, * p<01

In Table 4, the results of analyses of fixed effects regressions for full observation and by income

group were presented. It can be seen that the results were consistent with the previous results

of the positive association between demographic dividend type, electricity, economic growth,

and FDI with internet use and negative association between inflation and internet use. In

addition, the effect of demographic dividend was largest in upper middle income countries and

insignificant in high income countries.

Table 4. Results of Fix Effects Regression for full observation and by income level.
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the percentage of individuals using internet was significantly higher in early-demographic
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dividend countries than in pre-demographic dividend countries in 2007-2012 and in 2013~

2017 with an increasing effect.

Table 5. Results of Fixed Effects Regression for Full Observations and by Year.

] @ @ 6} @
All

Covariate Observation 2001-2006 2007-2012 2013-2017

Early-Demographic Dividend 1.398 0.118 3.289* 6.819***
(1.425) (1.638) (1.839) (1.965)

Late-Demographic Dividend 14.308*** 9.510***  19.678***  25.449***
(1.749) (2.046) (2.267) (2.387)

Post-Demographic Dividend 30.349*** 28.334***  38.265***  37.249***
(1.939) (2.283) (2.500) (2.631)

Access to electricity (% of population) 0.290*** 0.083*** 0.212%** 0.430***
(0.022) (0.025) (0.030) (0.035)
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Inflation, consumer prices (annual %) -0.176*** -0.078***  -0.494*** -0.027

(0.030) (0.027) (0.068) (0.042)
lgdpconstant2010us 1.958*** 1.418%** 1.648*** 1.782***
(0.183) (0.216) (0.234) (0.244)
Foreign direct investment, net inflows (% of GDP) 0.048** 0.088*** 0.028 0.093**
(0.019) (0.023) (0.020) (0.039)
Constant -49.345%%*%  32.530%*%  36791%Kk 4B .QOQKR*
(4.340) (5.022) (5.601) (6.037)
Observations 3,162 1,116 1,116 930
R-squared 0.340 0.407 0.502 0.535
Number of id-_regional 7 7 7 7

Standard errors in parentheses
*kk p<0.01l *% D<0.05, * D<01

The 2SLS model used CDR, population density, and CBR as instrumental variables. The results

of diagnostic test for instrumental variable in 2SLS and GMM model show that F(1, 3154) =

69.68, which was greater than 10, and Prob > F = 0.0000, meaning that the models had strong

instrumental variables. In addition, the results for first stage regression show that Sanderson-

Windmeijer (SW) first-stage chi-squared and F statistic was significant, meaning that all

instrument variables were relevant or valid to explain the endogeneous variable (demographic

dividend type). The results of the first stage regression of 2SLS model were presented in Table
6.

Table 6. The Results of First Stage Regression of 2SLS Model.

} @) 2 )
Early-Demographic Late -Demographic Post-Demographic
Covariate Dividend Dividend Dividend
Death rate, crude (per 1,000 people) -0.0447*** -0.00571** 0.0305***
(0.00269) (0.00246) (0.00187)
Population density (people per sq. km
of land area) -2.33E-05*** -4.35E-05*** 5.07E-05***
(5.24E-06) (4.80E-06) (3.64E-06)
Birth rate, crude (per 1,000 people) 0.0137*** -0.0152*** -0.0213***
(0.00145) (0.00133) (0.00101)
Access to  electricity (%  of
population) 0.00213*** 0.00244*** -0.00227***
(0.000547) (0.000501) (0.000380)
Inflation, consumer prices (annual %) 0.00278*** 0.000831 -0.00246***
(0.000687) (0.000629) (0.000477)
lgdpconstant2010us -0.0215*** -0.0476*** 0.0490***
(0.00383) (0.00351) (0.00266)
Foreign direct investment, net inflows
(% of GDP) -0.00216*** 0.000313 0.000781***
(0.000432) (0.000396) (0.000300)
Constant 0.755*** 1.629*** -0.586***
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Covariate

)

Early-Demographic

2

Late -Demographic

)

Post-Demographic

Observations

Dividend Dividend Dividend
(0.125) (0.115) (0.0871)
3,162 3,162 3,162

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The results of second stage regression for full observations and based on income group were

given in Table 7. It can be seen that the 2SLS method results for full observations were also

consistent with the previous results. The percentage individuals using the internet was

significantly higher in early-, late-, and post-demographic dividend countries than in pre-

demographic dividend countries, but with much higher percentages than in the previous

models. In addition, the percentage individuals using the internet was also significantly higher

in_countries with lower inflation and higher economic growth and FDI. By income group,

demographic dividend type had significant positive effects on internet use in low and high

income countries.

Table 7. The Results of Second Stage Regression for Full Observations and based on Income

Group
. 1) @) 3) @) )
Full Lower
Observatio _High Low Middle Upper Middle
Covariate n Income Income Income Income
Early-Demographic Dividend 33.32*** 7.684*** -4.024 266.7
(5.728) (1.429) (3.523) (495.7)
Late-Demographic Dividend 34.63***  58.57*** 10.17 83.94
(4.269) (11.17) (9.063) (115.5)
Post-Demographic Dividend 60.09***  49.14*** -5.432 390.4
(5.328) (7.119) (10.67) (720.7)
Access to electricity (%  of
population) 0.0335 -0.772  0.0599*** 0.242*** 1.181
(0.0357) (0.715) (0.0177) (0.0431) (1.712)
Inflation, consumer prices (annual -
%) -0.180***  1.225***  -0.00716 -0.107** -0.877
(0.0350) (0.232) (0.0160) (0.0500) (1.596)
lgdpconstant2010us 2.134%** A A11*** 1.267*** 0.179 5.844
(0.332) (0.764) (0.291) (0.268) (9.764)
Foreign _direct _investment, net
inflows (% of GDP) 0.0797*** 0.0319 0.0416 -0.0174 4.808
(0.0232) (0.0274) (0.0305) (0.133) (10.14)
Constant -55.96*** -22.53 -27.04*** -4.932 -433.5
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In this study, the comparison between the results of fixed-effects regression and 2SLS method

based on G20 and non-G20 group was also carried out. The results were presented in Table 8.

It can be seen that the results were consistent with the previous results that demographic

dividend type had significant positive influence on internet use both in non-G20 and G20

countries.

Table 8. The Results of Second Stage Regression based on G20 Country Group.

} 2 3) 4) ()
Non-G20 countries G20-countries
Covariate Fixed Effects 2SLS Fixed Effects 2SLS
Early-Demographic Dividend 29.82*** 1.945
(5.812) (1.935)
Late-Demographic Dividend 32.61*** 15.23** 0.0687 0.105
(3.882) (4.467) (9.069) (2.700)
Post-Demographic Dividend 56.73*** 28.52%** 37.58*** 31.35%*
(5.297) (4.097) (4.276) (11.99)
Access to electricity (% of population) 0.0490 0.284** 0.934*** 1.936*
(0.0335) (0.0806) (0.164) (0.898)
Inflation, consumer prices (annual %) -0.163*** -0.162 -0.620*** -0.619*
(0.0346) (0.140) (0.235) (0.317)
lgdpconstant2010us 2.635*** 2.367* -0.742 0.926
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Non-G20 countries G20-countries

Covariate Fixed Effects 2SLS Fixed Effects 2SLS

(0.304) (0.930) (1.743) (2.186)
Foreign direct investment, net inflows (% of GDP) 0.0752*** 0.0528 -0.135 -0.334

(0.0227) (0.0502) (0.681) (0.470)
Constant -66.32*** -58.68** -35.65 -176.3

(6.717) (20.34) (52.39) (96.33)
Observations 2,839 2,839 323 323
R-squared 0.414 0.317 0.598 0.480
Number of id_regional 6 7

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The 2SLS method by year was also done. The results were presented in Table 9. It can be seen

that the results were also consistent with the previous results that demographic dividend type

had significant positive influence on internet use in all years. In addition, the percentage

individuals using the internet was also significantly higher in countries with lower inflation and

higher economic growth and FDI in all years.

Table 9. The Results of Second Stage Regression by Year.

] o) @ 6} @
Full
Covariate observation 2001-2006 2007-2012 2013-2017
Early-Demographic Dividend 33.32%** 14.754***  31.418***  50.229***
(5.728) (4.870) (7.580) (10.606)
Late-Demographic Dividend 34.63*** 19.456***  37.989***  52.855%**
(4.269) (4.548) (5.539) (7.230)
Post-Demographic Dividend 60.09*** 41.210*%**  60.701***  76.687***
(5.328) (4.867) (6.973) (10.030)
Access to electricity (% of population) 0.0335 -0.014 0.023 0.014
(0.0357) (0.034) (0.048) (0.075)
Inflation, consumer prices (annual %) -0.180*** -0.060** -0.623*** -0.079
(0.0350) (0.030) (0.085) (0.064)
lgdpconstant2010us 2.134%** 1.750*** 2.132*** 1.914***
(0.332) (0.397) (0.429) (0.503)
Foreign direct investment, net inflows (% of
GDP) 0.0797*** 0.101*** 0.062** 0.135**
(0.0232) (0.026) (0.025) (0.060)
Constant -55.96%%*%  43.605%F*  52.040%**  47.861%**
(6.753) (8.003) (8.643) (10.402)
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1
1
1312
1
1

Observations 3,162 1,116 1,116 930
R-squared 0.422 0.548 0.613 0.518

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

4:5.

Conclusions

In this study the nexus between demographic and economic features with internet use«\\/{ Formatted: Font: Times New Roman, Font color: Text 1 ]

in countries during 2001-2017 was investigated. A fixed effects regression model using income
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level group, regional group, and year as identifiers was employed to study the association

between the type of demographic dividend, access to electricity, gross domestic product,

inflation, and foreign direct investment and internet use. Robustness checks were also carried

out using the static generalized method of moment between the type of demographic dividend |

—

and instrument variables (crude death rate, population density, and crude birth rate) in the first
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stage regression and between the type of demographic dividend, access to electricity, gross

domestic product, inflation, and foreign direct investment and internet use in the second stage
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regression.
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The results of this study confirms the previous studies on the nexus between demographic and

economic features with internet use (e.g. Filippova and Turutina (2015); Sharma et al. (2015);
Baumann et al. (2017); Pradhan et al. (2017); Scheerder et al. (2017); Wangetal{2019)-Singh
et al. (2020); Bianchini et al. (2021); Myovella et al. (2021); Yesuf (2021)). It was found that

internet use was higher in countries from late- and post-demographic dividend type.

Meanwhile, access to electricity, economic growth, and foreign direct investment had a positive

association with internet use and inflation was negatively associated with internet use.

A

Therefore, it is recommended that in order to boost up internet use, which is essential
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for better development achievement, government of countries, in particular countries in the

pre- and early-demographic dividend type, should manage its demographic features to the more

favorable ones, i.e. lower fertility and mortality, In addition, the window of opportunity due to
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the decline of fertility and mortality should be capitalized in order to reap the demographic

dividend of economic growth and family welfare acceleration by improving access to quality

health, education, and employment opportunity. Regarding economic features, in order to
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foster internet use, government of countries should improve access to electricity, raise

economic growth, reduce inflation, and enhance foreign direct investment. Formatted: Font: Times New Roman, Font color: Black
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Limitations
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A limitation of this study is that the demographic dividend type was a time invariant \

| Formatted: Font: Bold, Not Highlight

variable, while other variables were time variant. However, this limitation should not Formatted: Not Highlight

(
(
[ Formatted: English (United States)
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significantly affect the findings and this study still provides an essential contribution to the

study of internet usage. So, it is suggested that further research on the determinants of internet

usage should employ time variant demographic change variable.
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The goal of this study was to examine the nexus between demographic dividend type
and economic features with internet use. The data source was from the World
Development Indicator of the World Bank. The unit analysis was country. The panel
data analysis method were used for the examination, employing fixed effects
regression models using country income level, country regional group, and year as
identifiers. The random effects regression model, pooled least square model, and static
generalized method of moments were utilized for robustness checks. The dependent
variable was the percentage of population using the internet. The independent
variables consisted of demographic and economic variables. The demographic
variable was the demographic dividend type, while the economic variables were
access to electricity, GDP, inflation rate, and foreign direct investment. The results of
fixed effects regression indicate that after controlling for the economic features, higher
internet use in a country was associated with late- and post-demographic dividend
type. Higher internet use was also associated with higher access to electricity, higher
GDP, lower inflation rate, and higher foreign direct investment inflow. Robustness
checks using random-effects and pooled least square models, using fixed-effects
model by country income level, using two-stage least square, and using second stage
regression by G20 and non-G20 country group division and year, similarly gave
consistent results. The association of internet use with the demographic and economic
features may imply that population-based and economic development program should
be enhanced toward the favorable ones that increase internet usage among the
population.
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Reviewer 1 asked, "Are you use the test on series of log return series or
original series? Clarify?"

Author did not understand this question, therefore did not give
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Author: Thank you very much for the comments. The Author used the
original data for all variables, except for GDP where natural log was

used as explained in the models in line 282-283 and 297-303.

Reviewer 1 commented that, "The paper lacks a clear justification of the
variables used in the empirical section and should include
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As stated in Section 1 (Introduction) that there was a significant

inequality in access to the internet across countries in the world.
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from the World Bank.
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The selection of electricity, GDP, inflation, and FDI as economic features

was based on the literature review and availability of data.
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Author: Thank you very much for the comments. The Conclusion has
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One of the reviewer comment is:
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study, the gap and set pace for the remaining sections.

Author: Thank you very much for the comments. The gap and pace for
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(1) the association between demographic change and internet and (2)
the association between economic features and internet. The links of

these variables have been added in line 79 — 87.

Author(s) did not introduce any gap or set pace for the remaining
section,

To introduce gap in a research work, author(s) need to start with a
sentence like this, "A summary of the reviewed literature revealed that
no study on .... had been carried out using ..... in order to address the

"

gap indicated above this study sought to determine the ...

To set pace for the remaining section, author(s) should provide a
statement like this, "the remainder of the paper is organized as follows.
In section 2.0, Data and Method was presented, section three provided

the ... e.t.c.

Author: Thank you very much for the suggestions. The gap and pace
for remaining sections have been added, respectively, in line 115-118

and 127-129.

Almost all the reviewers requested for the significance or motivation of
this study. This can only be stated if the gaps in existing literature can

be clearly highlighted.

Author: Thank you very much for the suggestions. The gap has been
added in line 127-129.
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this study are problematic. This study has shown a low degree of
novelty. No clear problem statement nor research gap is highlighted. No
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Author: Thank you very much for the suggestions. The gap has been
added in line 115-118.

Results: Therefore, I am not convinced by the findings.

Author: Thank you very much for the suggestions. The findings have

been improved by conducting robustness checks in line 426-503.

Interpretation: The interpretation of the findings is rather weak and not

rigorous.

Author: Thank you very much for the suggestions. The interpretation of

findings has been improved in line 375-492.

Other comments: Need to highlight the theoretical and practical of this
study.

Author: Thank you very much for the suggestions. The theoretical and
practical of this study have been added in line 121 -125.

Reviewer 5: Methods: The method used is descriptive method using
documentary analysis. However, the documents analyzed did not cover
countries included in the sample respondents. The analysis of findings
would have been more comprehensive and exciting to readers if name

of countries were included in the findings.

Author: Thank you very much for the suggestions. The list of countries

in the study has been added in Appendix Table A.



Results: The results of the study is comprehensive, however if there is
labelling of countries included in the variables it would have more

exciting.

Author: Thank you very much for the suggestions. The list of countries

in the study has been added in Appendix Table A.

Interpretation: The interpretation based from statistical analysis of the

document is comprehensive.

Author: Thank you very much for the comments.

Other comments: Labelling countries in the demographic typology is

recommended.

Author: Thank you very much for the suggestions. The list of countries

in the study has been added in Appendix Table A.

Reviewer 6: Methods:

Results:

Interpretation:

Other comments:

Reviewer 8: Methods: The methods employed by the author(s) are

suitable. However, there is need to first specify the implicit function of
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the model before the explicit function. In addition, the specified model
is not correctly specified without the subscript 'it'. It looks more like a

time series model.

Author: Thank you very much for the comments. The models have been

revised in line 282-283 and 297-303.

Results: The results are adequately explained. Although there is a need

for theoretical framework to link all parts of the study.

Author: Thank you very much for the comments. Theoretical framework
to link all parts of the study have been added in, for example, line 372-
373.

Interpretation: The explanation still lacks theoretical basis.

Author: Thank you very much for the comments. Theoretical basis has

been added in, line 79-87.

Other comments: The issues raised by the author(s) are important and
adequately addressed, but poor grammatical expressions alter the
correct discussion of findings in the study. I hereby suggest a thorough
editing by an expert in English language writing to edit the manuscript

before publication.

Reviewer 9: Methods:

The process of subject selection was clear.

The variables were defined and measured appropriately.
The study methods were valid and reliable.

There is enough detail to replicate the study.



Author: Thank you very much for the comments.
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A statistically significant result was clear.

A practically meaningful result was clear.

Interpretation:

was clear

Author: Thank you very much for the comments.

Other comments:

Reviewer 10: Methods: clear enough; it needs more appropriate

reasoning in choosing GMM estimator.

Author: Thank you very much for the comments. Reasoning in choosing

GMM estimator has been addressed in line 285-290.

Results: clear enough

Author: Thank you very much for the comments.

Interpretation: Still using the old references for justifying the findings.

Author: Thank you very much for the comments. Recent references for

justifying the findings have been added in line 79-87.
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One of the reviewer comment is:

(1) The introductory section
is meant to introduce the
study, the gap and set
pace for the remaining
sections.

(2) This section has failed to
link the three key
variables,
demographic change,
economic features and
internet
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1.

Introduction | Author(s) did not introduce any

gap or set pace for the remaining
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2.0, Data and Method was
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the ... e.t.c.

Almost all the reviewers
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Research gap has

113-115

105-108

Author did not understand this
question, therefore did not give
appropriate response.

The question is, Did you use the
original data as it is or you
transformed the data using
natural log?

Reviewer 1 commented that,
“The paper lacks a clear
justification of the variables used
in the empirical section and
should include updated/recent
literature.
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existing literature can be clearly
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appropriate response,
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information technology, typology
of pre-, early- (EarlyDD), late-
(LateDD), and postdemographic
dividend (PostDD) with pre-
demographic dividend typology
as the reference category. The
economic variables, access to
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product, inflation, consumer
prices and foreign  direct

investment net inflows.

As stated in Section
1 (Introduction) that
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inequality in access
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countries in the
world.
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the factors of this
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a part of sustainable
development goals
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e |Is the process of subject selection clear? The process of subject selection was clear.
Methods e Are the variables defined gnd mea;ured appropriately? The vari_ables were defined and measured_
e Are the study methods valid and reliable? appropriately. The study methods were valid and
e Is there enough detail in order to replicate the study? reliable.
There is enough detail to replicate the study.
e Is the data presented in an appropriate way? The data was presented appropriately.
e Tables and figures relevant and clearly presented? . Tables were relevant and clearly presented.
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e Are the results discussed from multiple angles and The results were discussed from multiple angles and placed into context
placed into context without being over interpreted? with being interpreted.
Discussion e Do the conclusions answer the aims of the study? The conclusions have answered the aims of the
and e Are the conclusions supported by references or results? study. The conclusions were supported by results
Conclusions e Are the limitations of the study fatal or are they only.

opportunities to inform future research?

The limitations of the study are opportunities to inform future research.
Author: Thank you very much for the comments. The limitations




of the study have been addressed in line 534-539.

Overall
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What did this study add to what was already known on this
topic?

What were the major flaws of this article?

Is the article consistent within itself?

The study design was appropriate to answer the aim.

This study adds to what was already known more knowledge on this
topic. There were minor flaws in this article in reference mistakes only.
The article consistent was within itself.
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the article and its findings in your
own words

Minor errors start with an uncompleted some words, punctuation, incorrect references, and some
misspelled words.

Author: Thank you very much for the comments. Minor errors have been corrected.

Overall strengths of the article
and what impact it might have in
your field

The strength of the article lies in the way it works to study and cite sober sources and
participating institutions.

Specific comments on
weaknesses of the article and
what could be done to improve it

Major points in the article which needs clarification, refinement, reanalysis, rewrites and/or
additional information and suggestions for what could be done to improve the article.

1. Wrong words.

Author: Thank you very much for the comments. Wrong words have been corrected.

Minor points like figures/tables not being mentioned in the text, a missing reference, typos, and
other inconsistencies.

1. Wrong citation.
2. Typos.

Author: Thank you very much for the comments. Wrong citation and typos have been corrected.

References should be corrected.

United Nations. (2021). The Sustainable Development Goals Report 2021.




World Bank, 2021, World Development Indicator.
Author: Thank you very much for the comments. References have been

corrected.
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The Demographic Shange-and Economic Features: The Nexus

with Internet Use

Wilson Rajagukguk
Faculty of Economic and Business, Universitas Kristen Indonesia
Email: wrajagukguk@yahoo.com

Abstract

The goal of this study was to examine the nexus between demographic ehange-dividend type and
economic features with internet use. The data source was from the World Development Indicator of the
World Bank. The unit analysis was country. The Ppanel data analysis methods were used for the
examination, employing fixed effects regression_models using country income level, country regional
group, and year as identifiers,random-effectsregression—and-pooled-least-square-models. Fheunit
analysisswas—ceuntry_The random effects regression model, pooled least square model, and static
generalized method of moments-and-two-stage-least-square were utilized as-for the-robustness checks.
The dependent variable was the percentage of population using the internet. The independent variables
consisted of demographic and economic variables. The demographic variable was the demographic
dividend typelegye, while the economic variables were access to electricity, GDP, inflation rate, and
foreign direct investment. The results of fixed effects regression indicate that usirg-country—income
level—countryregional-group—and-yearas-identifiers-and-after controlling for the economic features,
higher internet use in a country was associated with late- and post-demographic dividend typelegytype.
Higher internet use was also associated with higher access to electricity, higher GDP, lower inflation
rate, and higher foreign direct investment inflow. Fhe-+Robustness checks using random-effects and
pooled least square models, using fixed-effects model by country income level, using two-stage least
square, and using second stage regression by G20 and non-G20 country group division_and year,
similarly gave consistent results._The association of internet use with the demographic and economic
features may imply that population-based and economic development program should be enhanced
toward the favorable ones that increase internet usage among the population.

Key words: Demographic dividend typelegye, economic determinants, internet use, fixed effects.

1. Introduction

The world is marked by a considerable inequality in human development achievement. The

United Nations Development Programme (UNDP) reported that in 2019 the human

development index (HDI) varied greatly from a lowest of 0.394 in Niger to a highest of 0.957

in Norway (UNDP, 2020). This disparity could be attributed to the inequity in access to digital

technology, including broadband internet.

Click here to view linked References %
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Widespread access to broadband internet is a key driver of human development. Improvin

access to the internet is also identified as an instrument to achieve the Sustainable Development
Goals (SDGs) in goal 4

and goal 17 (Partnership for the Goals). Internet allows people to be connected, work, shop,

and study especially during the COVID-19 pandemic lockdowns (United Nations, 2021).

uality education), goal 9 (Industry, innovation, and infrastructure

Internet can be used as an instrument to develop an economy and to pursue a more developed

economy. Adelore and Itasanmi (2016) argued that internet increases the participation and

motivates illiteracy alleviation. Internet is also an effective means in adult literacy program.

Further, study by Kouton (2019) found that the use of internet reduced energy demand used for

heating and transportation. This saving allowed the government to allocate energy generator

budget to other sectors.

The World Bank (2022) estimated that increasing internet penetration from 35% to 75% of the

population in all developing countries could increase about US$2 trillion to their joined gross

domestic product and generate more than 140 million works around the world. However, there
wasere a great inequality in the internet access across the world. ,

The World Bank (2021) reported that in 2019, among 174 countries in the world where the

data was available, this access varied greatly across countries, lowest in Burundi (5.2%) and ;

almost universal in Bahrain (99.7%).,
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Information and communigcatjon technology (ICT), in particular internet, is a most developed

business and business product in this century. The study of ICT encounters economists and

demographers with two sides, as consumers and producers. As--can-be-seenfrom-FigureL;

tThere was a rapid increase of internet consumers in the world. The percentage of internet
users in the world from 1990-2018 increased from 0% in 1990 to 51% in 2018 only in 28 years.

The time trends of the percentage of internet users was not the linear one, but the power one.

Therefore, the internet business is a promising one.
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On the other hand, decline in fertility and mortality level and change in migration patterns have

caused countries to experience demographic change_that has been related to demographic

dividend. -Demographic dividend is economic growth as the results of changes in age structure

in a country due to the decline in family size and longer life that cause increase in the percentage

of productive age population aged 15-64 years old. As a result, lower investment is needed for

young population aged 0-14 years old. At the same time, productive age population increases

that open the window of opportunity to accelerate economic growth and family welfare. At

micro level, this demographic transition can result in family living standard improvement and

higher income. At macro level, demographic transition can affect economic development in a

country.

It is proposed that demographic change can have a positive contribution to development (e.g.

Ahmed et al. 2016), including economic and information and communication technology
development. Demographic change of fertility and mortality decline could help create a period
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of sustainable economic growth as happened in some East Asian economies (e.g. Bloom et al., [Formaued; Not Highlight
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government of countries has window of opportunity to capitalize productive age population to

reap the demographic dividend of economic growth and family welfare acceleration. This

economic growth then enables countries to enlarge their heavily internet-based economies and

consequently rises internet usage (Pradhan et al., 2017; Anuj, et al. 2018; Amaluddin 2020). [Formaued: Not Highlight
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-Ahmed et al. (2016) grouped countries into four demographic dividend typelegy-type based

on the demographic change and economic development achievement. The demographic
dividend typology is classified as the pre-, early-, late-, and post-demographic dividend.
Countries with a fertility level above four children per woman, increasing percentage of
working age population (15-64 years), and low income level are categorized as the pre-
demographic dividend countries. Meanwhile, countries with a fertility level between 2.1 and
four children per woman, increasing percentage of working age population, and low-middle
and middle-high income level are categorized as the early-demographic dividend countries.
Further, countries with a fertility level below 2.1 children per woman, increasing percentage of
working age population, and high income level are also categorized as the early-demographic
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dividend countries. Furthermore, countries with a fertility level between 2.1 children and four
per woman, declining percentage of working age population, and low, low-middle, and middle-
high income level are categorized as the late-demographic dividend countries. Lastly, countries
with a fertility level below 2.1 children per woman, decreasing percentage of working age

population, and high income level are categorized as the post-demographic dividend countries.

ean-be-seenfrom-Figure-2-tThere wais a significant difference in the percentage of internet
users and its trends across the demographic dividend typologies. The percentage of internet

users was consistently highest in the post-demographic dividend countries, followed by in the
late- and early-demographic dividend countries, and lowest in the pre-demographic dividend
countries. H-also-canbe-seen-that-during-1990—2048-tThe percentage of internet users during
1990-2018 increased more rapidly in more developed countries, the post-demographic

dividend typology countries.

The determinants of internet use have been proposed (e.g. Scheerder et al. 2017). These include

demographic and socioeconomic factors. The association between demographic and economic

features and information and communication technology has also been studied (e.g. Bianchini

etal. 2021; Yesuf, -2021; Singh et al. 2020; Baumann et al. 2017). However, a summary of the

reviewed literature revealed that no study on demographic dividend type and internet use had
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2,

investigate the relationship between demographic and economic features and internet use.

Specifically, the objectives of this study were to examine the differentials in internet use by

demographic and economic features and to analyze the effects of demographic and economic

features on internet use. It is hoped that the findings of this study will contribute to the

10
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understanding of the association between demographic change and economic features and

internet usage. In addition, it is hoped that the recommendation from this study will support

the government of countries in order to improve internet usage in their countries in order to

accelerate their development.

A

This paper consists of five sections. In Section 2 the related literature was reviewed. Data and

methods used in this study were discussed in Section 3. The results of analyses were presented

in Section 4. Conclusion of the study was given in Section 5.

2. Literature Review -

Bianchini et al. (2021) studied the impacts of age and ideological identification on the use

online social network to obtain political information. They found that socio-demographic fac-

tors had strong impacts on internet use. Meanwhile, a study in Ethiopia by Yesuf (2021) found

higher internet use among those who were aged 20-24 years, had higher education, lived in

urban areas, had a mobile phone, literate, had a personal computer, and worked in formal sec-

tors. Further, a study by Singh et al. (2020) found that perceived usefulness and social influence

were the key determinants of the use of Fintech services. They also found that age and gender

also influenced this behaviour.

The importance of demographic and socioeconomic factors on internet use for health purposes
were also found. Studies by Baumann et al. (2017) and-Wang-et-ak+{2019)-found age, gender,
and socioeconomic factors were important determinants of online health information-seeking

behaviour.

Studies also found the significance of demographic and socioeconomic determinants in internet

use for financial purposes. A study in Russia by Filippova and Turutina (2015) found that age,

gender, financial status, and education level were the determinants of internet use for education

11
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purposes. Meanwhile, Sharma et al. (2015) found the importance of demographic variables in

internet use for banking purposes.

A study by Burragoni (2017) found that demographic dividend played an important role in 850

million cellular subscriptions in India. In the post-economic liberalization, banking system de-

velopment grew together with the population. Together with economic growth, demand and

challenges in banking and payment system development also grew.

Myovella et al. (2021) studied the effects of demographic and economic features on digitaliza-

tion and digital divide in Sub-Saharan African economies. They found that GDP per capita,

gross capital formation, trade openness, population growth, and electricity infrastructure influ-

enced digital divide. Meanwhile, low internet use was found related to low economic, social,

and cultural development. A study in Yaman by Isaac et al. (2018) found that low internet use

was associated with low economic, social, and cultural development. Another study in Indone-

sia also found the importance of access to electricity in internet use (Amaluddin,-2020).
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consumptioninternet usage and economic growth.

Stork et al. (2013) analyzed internet access and use trends in some African countries in
2007/2008 and 2011/2012. They found that the use of internet increased very significantly in
these countries despite of some barriers, such as large-scale computers and expensive
connectivity costs. In addition, mobile phone had been used as key entry point to internet use.
As a result, the internet penetration increased by 11.5% in these countries from 2007/2008 to
2011/2012.

Meanwhile, Nigeria experienced economic growth as an impact of ICT business and
telecommunication liberalization during the 2000s (Akinwale et al. 2018). There was a co-
integration between ICT and economic growth in the long run. In the short run, only with secure
internet server per 1 million and mobile cellular subscription per 100 people resulted in positive

and significant impact on economic growth.

Gholizadeh et al. (2014) studied the relationship between gross domestic product (GDP) and
internet use in some ASEAN countries during 1996-2011. They found that there was a positive
and significant association between internet use and GDP, although there were differences
between those ASEAN countries. Meanwhile, a study by Bahrini & Qaffas (2019) in the
Middle East and North Africa (MENA) and Sub-saharan Africa (SSA) found that ICT, i.e.
mobile phone, internet usage, and broadband adoption were the main driver of economic
growth during 2007-2016.

Internet fosters economic growth (Jiménez et al. 2014). An increase of 10% in internet
connectivity was found to boost up GDP growth by 1.38% in the world. In OECD countries,
high internet access generated GDP by 2%.

Meanwhile, Salahuddin et al. (2016) studied the effects of internet and real GDP on social
capital creation measured by trust in Australia during 1985-2013. They found that internet
increased social capital in the short run, but reduced social capital in the long run. In addition,

there was a short and long run positive relationship between internet and GDP per capita.
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Not only in developing countries that internet affects economic growth. Amiri & Reif (2013)
in their study in Nordic region found that in countries with highest internet penetration there
was an association between highest internet penetration and highest GDP per capita in the

world.

Internet penetration is determined by a number of factors. Feng (2015) studied the factors
influencing internet penetration in China. It was found that internet penetration was mainly

affected by internet access cost, internet content, and GDP per capita.

Meanwhile, a study by Lera-Ldpez et al. (2011) found that socioeconomic, demographic, and
regional factors influenced internet use. The use of internet was primarily associated with
education, age, occupation, employment in service sector, nationality, living in urban areas,
and regional GDP per capita. They also found that internet use was positively related with
broadband connection and education, while internet skill was influenced by gender and

population size.

The relationship between inflation and internet use has also been studied. Yi & Choi (2005)
found that internet improved productivity and reduced inflation. An increase of 1% in the ratio
of the internet users to total population reduced inflation from 0.04264% point to 0.13193%

point. Subsequently, inflation has a positive effect on internet demand.

The new economic theory proposed that humankind is entering an era with high output growth,
low unemployment, and low inflation (Meijers, 2006). It is described that inflation suppresses
internet growth and on the other side, internet will increase inflation in the long run. Sharma et
al. (2014) studied the relationship between inflation and internet use through online shopping

in India. They found that inflation had an indirect effect on internet growth.

Choi (2003) investigated the effects of internet on the volume of inward foreign direct
investment (FDI). Internet was assumed to boost up higher FDI through productivity
improvement. Using 53 FDI recipient country data and FDI gravity equation it was found that
when the number of hosts and internet users in a country increased by 10%, FDI inflow

increased by more than 2%.
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The international community supports developing countries by building up digital
infrastructure and regulation in order to be able to participate in international trade, in particular
through larger diversification series in export. The study by Gnangnon (2020) using panel data
from 131 countries during 1995-2014 found that greater internet access was positively
associated with export diversification in particular both in less developed and developed
countries. Internet access creates innovation level of a country, merchandise export including
its concentration export products, and the size of inflow FDI. The results of this study
emphasized the need of digital infrastructure development and regulation that facilitate access

to the internet.

Pradhan et al. (2017) also studied the association between FDI, economic growth, and use of
communication technology in 21 Asian countries during 1965-2012. Communication
technology included fixed telephone, mobile phone, and internet use and service including
fixed broadband. The results of the study show that there was a positive association between
FDI, economic growth, and communication technology. Using the Granger causality analysis,

these three variables were positively related.

A study on the association between FDI and internet use in 10 ASEAN countries had been

carried out (Ramdan et al. 2020). It was found that higher internet use was associated with

higher FDI. A 1% increase in FDI was associated with a 0.0681 increase in internet use.

Based on the above literature review, thw—study—ams—te—mvesﬂga&e—the—assee&aﬂen—beﬂ%en
~Ht is hypothesized that higher

internet use is associated with higher demographic dividend typelegye, higher access to

electricity, higher GDP, lower inflation, and higher FDI.

2.3.  Data and Methods

This study used data from the World Bank (2021). The unit of analysis was country,

covering 186 countries in the world. The study period was from 2001 through 2017. Therefore,

there were 3,162 observations in this study. The countries and study period were selected based

on the availability of data on variables used in the study. In addition, the selected countries

were classified by demographic dividend type by the World Bank (Appendix Table A).
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economic variables. The demographic variable was the type of demographic dividend (TDD)

which was a categorical variable (=0 if pre, =1 if early, =2 if late, and =3 if post). Therefore,
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LateDD (=1 if late, =0 otherwise), and PostDD (=1 if post, =0 otherwise), and pre-demographic

dividend was the reference category. Meanwhile, the economic variables included access to

electricity (% of population, Electric), gross domestic product (constant 2010 US$, GDP),

inflation, consumer prices (annual %) (Inflation), and foreign direct investment (FDI), net
inflows (% of GDP).
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lag in dependent variable. This problem can be solved by employing the dynamic panel GMM

model. Arellano and Bond (1991) proposed the GMM approach. There are two reasons of

applying GMM approach. First, GMM is a common estimator that gives a framework for

comparison and evaluation. Second, GMM gives simple alternative to other estimators in

particular maximum likelihood.

However, GMM estimators also have some limitations. First, GMM estimator is

asymptotically efficient if the sample size is large, but inefficient if the sample size is finite.

Second, the estimator sometimes needs a number of programming implementation so that it

needs software that can support GMM approach application.

There are three estimation methods that are commonly used in GMM framework, that
is first-differences GMM (FD-GMM) or Arellano-Bond GMM (AB-GMM), system GMM
(SYS-GMM), and “difference” and “‘system” GMM dynamic panel estimator. This study Formatted ﬁ

employed “difference” and “system” GMM dynamic panel estimator to analyze the estimators.

This model was selected because the demographic dividend type was time invariant and the

model can solve this problem.
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It can be seen from Figure 1 the majority of countries in the world were in early-demographic

dividend type (33.3%), followed by in late-demographic dividend type (27.4%), in post-

demographic dividend type (20.4%), and in pre-demographic dividend type (18.8%). The

majority of countries in early-demographic dividend type were African countries, such as

Angola, Benin, Chad, Eritrea, Kenya, Niger, Sudan, Togo, Uganda, and Zambia (Appendix

Table A). Meanwhile, most developed countries were in post-demographic dividend countries,

such as Australia, Belgium, Canada, Denmark, Germany, Japan, Norway, Singapore, United
Kingdom, and United States.
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Source: World Bank (2021) (Author’s compilation).

Figure 1
Percentage distribution of countries by demographic dividend typology (%6):

World 2001-2017
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The number of observation and mean of variables used in the study both for full observations

and by demographic dividend type was presented in Table 1. It can be seen that there was a

significant variation in internet use across countries in the world and across demographic

dividend types. The mean of individuals using the internet was 30.5% for full observations,

lowest in pre-demographic dividend countries (only 5.5%), 18.3% in early-demographic

dividend countries, 39.7% in late-demographic dividend countries, and highest in post-

demographic dividend countries (61.4%). Other variables also show disparities in demographic

and economic features across countries and demographic dividend types that reflects better

development achievement in more developed countries.

Table 1. Number of observations (n) and mean of variables in the study for full observation

and by demographic dividend type.

26

Post-
Pre-Demographic Early-Demographic Late-Demographic Demographic
Full Observation Dividend Dividend Dividend Dividend
Variable n Mean n Mean n Mean n Mean n Mean e
Individuals using the internet (% of
population) 3162 305 595 55| 1054 183 867 39.7 | 646 614
Access to _electricity % _of
population) 3162 783 595 314 | 1054 757 867 975 | 646 99.9
GDP (constant 2010 US$; 3,162 3.47E+11 595 2.76E+10 1,054 | 1.34E+11 867 | 2.52E+11 646 | 1.12E+12
Inflation, consumer prices (annual
%) 3.162 6.0 595 83 | 1054 7.10 867 50 | 646 32
Foreign _direct _investment, net
inflows (% of GDP) 3,162 6.2 595 4.7 1,054 3.36 867 8.3 646 9.3
Death rate, crude (per 1,000 people) | 3.162 83 595 109 | 1054 7.00 867 74 | 646 9.1
Population density (people per sq.
km of land area 3.162 312.5 595 733 1,054 162.05 867 140.2 646 1,009.8
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Post-
Pre-Demographic Early-Demographic Late-Demographic Demographic
Full Observation Dividend Dividend Dividend Dividend
Variable n Mean n Mean n Mean n Mean n Mean
Birth rate, crude (per 1,000 people 3,162 224 595 39.7 | 1054 25.50 867 153 | 646 107

Source: World Bank (2021) (Author’s compilation).

The results of diagnostic tests show that the residual approached normal distribution but

statistically not normal (Jarque-Bera normality test was 52.24 and y? = 4.5E-12). But, this

assumption only applies for certain models. This assumption is not used if random effects

regression, GMM, instrumental variables, and two-stage least squares (2SLS) are used.

The results of multicollinearity test show that there was no variance inflation factor (VIF) that

was greater than 10. The mean of VIF was 2.650. In addition, there was no pairwise correlations

that was greater than 0.5. It means there was no multicollinearity indication in the model.

There was heteroscedasticity in the model. y? = 1,726.32 and Prob > y? = 0.000. This problem

was solved by using STATA application by making the model that improved standard errors

(robust standard errors).

The results of Chow test show that fixed effects model was better than pooled least squares
model (F(3, 3151) = 181.13, Prob > F = 0.000). In addition, the results of Hausman test show

that fixed effects model was better than random effects model (y% = 817.94 and Prob > 2 =

0.000). Further, the results of Breusch and Pagan Lagrangian multiplier test show that random

effects model was better than pooled least squares model.

The results of fixed effect regression using income level group, regional group, and year as

identifiers show that in general demographic dividend had significant positive association with

internet use (Table 2). After controlling for the economic features, the percentage of individuals

using the internet was, respectively 6.5%-21% higher and 15%-39% higher in late-

demographic dividend and post-demographic dividend countries than in pre-demographic

dividend countries. This finding supported the results of a study by Lera-Lopez et al. (2011)

and Myovella et al. (2021) that found the role of demographic factor in increasing internet use

in the world. More favorable demographic features, including being a late- and post-
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demographic dividend country, had been an important factor of better development that could

enhance access to information and communication technology including internet use.

Table 2 Results of Fixed Effects Regression based on Identifier. [Formaued; English (United States)
Identifier
Covariates Income level group, Regional group Year [Formatted: English (United States)
Early-Demographic Dividend 0.317 1.398 4.409***
1.221 1.425 (0.921)
Late-Demographic Dividend 6.507*** 14.398*** 21.101%**
1.542 1.749 1.588
Post-Demographic Dividend 15.142%** 30.349*** 39.005***
1.721 1.939 0.691
Access to electricity (% of population) 0.216*** 0.290*** 0.161***
0.021 0.022 0.035
Inflation, consumer prices (annual %) -0.115*** -0.176*** -0.070
0.028 0.030 0.051
log(gdpconstant2010us) 1.650*** 1.958*** 1.666***
(0.166) (0.183) 0.059
Foreign direct investment, net inflows (% of GDP) 0.017 0.048** 0.052***
0.018 0.019 0.015
Constant -30.610*** -49.345*** -37.480***
4.017 (4.340) 4.490
Observations 3,162 3,162 3,162
R-squared 0.165 0.340 0.656
Fixed effects in_income level group Yes No No
Fixed effects in_regional group No Yes No
Fixed effects in year No No es

Standard errors in parentheses e [ Formatted: Justified

*** p<0.01, ** p<0.05, * p<0.1
Source: World Bank (2021) (Author’s compilation).
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Access to electricity was-the-strongest-factor-that-affected-influenced internet use positively.

The higher the percentage of population who had access to electricity, the higher the percentage

of individuals using the internet. Other things being the same, an increase of one percent in the
access to electricity was related to an increase of 8:27%-0.161% — 0.290% in the internet use.
This finding is in accordance with the finding by Myovella et al. (2021) Salahuddinand-Alam
{2615)that found the positive association between interretuse-and-electricity consumption_ and

internet use. Access to electricity can boost the electricity-based economic activity and in
today’s industrial internet of things era, it is a key factor of internet use since the internet cannot

be used without electricity.

Economic growth was-had the-secend-strongest-factor-of-and-had—a-positive effect on the

internet use. The higher the economic growth, the higher the percentage of internet use. Ceteris
paribus, an increase of one percent in economic growth was associated with an increase of
internet use by 4:61.650% — 1.958%. This result supports the study result by Pradhan et al.
(2017) and Amaluddin (2020) that found a positive relationship between economic growth and

internet use. Economic growth allows a country to expand its economy that today heavily

depends on the internet and hence increases internet use.
Inflation had a negative relationship with the percentage of individuals using the internet. The

higher the inflation in a demographic dividend typology, the lower the percentage of

individuals using the internet. After controlling for the effects of other factors, an increase of
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one percent in inflation was associated with a decline of the percentage of individuals using
the internet by 0.1815% — 0.176%. This finding confirms the results of study by Yi & Choi
(2005) that found a negative association between inflation and internet use. This is because

tinflation is a contributor of cost and price rise including internet cost that reduces internet use

through the decline in people’s purchasing power including purchasing the internet because of
the price rise across the economies.

Foreign direct investment (FDI) had a positive influence on internet use. The higher the FDI,
the higher the internet use. An increase of one percent in FDI was related with an increase of
the percentage of individuals using the internet by 0.0485%-0.052% . This results strengthens
the study finding by Gnangnon (2020) and Ramdan et al. (2020) that found a positive

relationship between FDI and internet use through the capital addition-accumulation in an

economy that can increase individuals’ access to the internet use.

The results of the above analyses also show that 16.5%-65.6% of variation in internet use was

explained by demographic dividend type and economic features.

The above results still had heteroscedasticity and endogeneity effects problem. To obtain

consistent and robust results, this study conducted robustness checks by employing other

approaches and different sub-samples. The results were as follows.

This study presented the results of analyses employing fixed effects, random effects, and

pooled least square model. The results of the three models gave consistent results that

demographic dividend type had positive effects on internet use significantly. The percentage

of individuals using internet was 13%-14% and around 30% higher in, respectively, late- and

post-demographic dividend countries than in pre-demographic dividend countries (Table 3). In

addition, higher percentage of individuals using internet was associated with higher percentage

of access to electricity, economic growth, and FDI and associated with lower inflation. A one

percent increase in, respectively, access to electricity, economic growth, FDI, and inflation was

associated with, respectively, an increase of about 0.3%, 2%, and 0.05% individuals using

internet and a decline of 0.2% individuals using internet.
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847  Table 3. Comparison between the results of fixed effects, random effects, and pooled least

848  square model.

10 ] @ @ @
1 Covariate Fixed Effects Random Effects Pooled Least Square
17
1 Early-Demographic Dividend 1.398 -0.917 -0.917
14 (1.425) (1.288) 0.734
Late-Demographic Dividend 14.398*** 12.957*** 12.957***
1 (1.749) (1.614) 1.344
17 Post-Demographic Dividend 30.349*** 29.737*** 29.737***
(1.939) (1.708) 1.513
14 Access to electricity (% of population) 0.290*** 0.273*** 0.273***
(0.022) (0.020) (0.015)
20 Inflation, consumer prices (annual %) -0.176*** -0.178*** -0.178**
2 (0.030) (0.030) (0.079)
22 Log(gdpconstant2010us) 1.958*** 2.010*** 2.010***
2 (0.183) (0.179) (0.181)
24 Foreign direct investment, net inflows (% of GDP) 0.048** 0.051*** 0.051**
(0.019) (0.019) (0.025)
2 Constant -49.345*** -47.954%*** -47.954%**
27 (4.340) (4.061) (4.027)
2d Observations 3,162 3,162 3,162
30 R-squared 0.340 . 0.549
Number of id_regional Yes No No
g Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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250 InTable 4, the results of analyses of fixed effects regressions for full observation and by income

3651  group were presented. It can be seen that the results were consistent with the previous results

§52  of the positive association between demographic dividend type, electricity, economic growth,

853 and FDI with internet use and negative association between inflation and internet use. In

D54  addition, the effect of demographic dividend was largest in upper middle income countries and

855 insignificant in high income countries.

¥57  Table 4. Results of Fix Effects Regression for full observation and by income level.

. @ @ @) @) ©)

Full Low Lower Middle  Upper Middle

Covariate Observation  High Income Income Income Income

e

arly-Demographic Dividend 1.398 -0.429 3.168** 11.689***

(1.425) (0.986) (1.351) (3.587)
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Standard errors in parentheses

X** p<0.01, ** p<0.05, * p<0.1
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In Table 5, the results of analyses of fixed effects regression for full observation and by year

were presented. It can be seen that the results were also consistent with the previous results of

the positive association between demographic dividend type, electricity, economic growth, and
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FDI with internet use and negative association between inflation and internet use. In addition,

the percentage of individuals using internet was significantly higher in early-demographic

dividend countries than in pre-demographic dividend countries in 2007-2012 and in 2013—

2017 with an increasing effect.

Table 5. Results of Fixed Effects Regression for Full Observations and by Year.

Covariate

o) @ @) [0)
All

Observation 2001-2006 2007-2012 2013-2017

Early-Demographic Dividend 1.398 0.118 3.289* 6.819***
(1.425) (1.638) (1.839) (1.965)

Late-Demographic Dividend 14.398*** 9.510***  19.678***  25.449***
(1.749) (2.046) (2.267) (2.387)

Post-Demographic Dividend 30.349*** 28.334***  38.265***  37.249***
(1.939) (2.283) (2.500) (2.631)

Access to electricity (% of population) 0.290*** 0.083*** 0.212%** 0.430***
(0.022) (0.025) (0.030) (0.035)
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Inflation, consumer prices (annual %) -0.176*** -0.078***  -0.494*** -0.027

(0.030) (0.027) (0.068) (0.042)
Igdpconstant2010us 1.958*** 1.418%** 1.648*** 1.782%**
(0.183) (0.216) (0.234) (0.244)
Foreign direct investment, net inflows (% of GDP) 0.048** 0.088*** 0.028 0.093**
(0.019) (0.023) (0.020) (0.039)
Constant -49.345%%*%  32.530%*% 36 791%%k 4B QORKR*
(4.340) (5.022) (5.601) (6.037)
Observations 3,162 1,116 1,116 930
R-squared 0.340 0.407 0.502 0.535
Number of id-_regional 7 7 7 7

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The 2SLS model used CDR, population density, and CBR as instrumental variables. The results

of diagnostic test for instrumental variable in 2SLS and GMM model show that F(1, 3154) =

69.68, which was greater than 10, and Prob > F = 0.0000, meaning that the models had strong

instrumental variables. In addition, the results for first stage regression show that Sanderson-

Windmeijer (SW) first-stage chi-squared and F statistic was significant, meaning that all

instrument variables were relevant or valid to explain the endogeneous variable (demographic

dividend type). The results of the first stage regression of 2SLS model were presented in Table
6.

Table 6. The Results of First Stage Regression of 2SLS Model.

B} @ (@) )
Early-Demographic Late -Demographic Post-Demographic
Covariate Dividend Dividend Dividend
Death rate, crude (per 1,000 people) -0.0447*** -0.00571** 0.0305***
(0.00269) (0.00246) (0.00187)
Population density (people per sq. km
of land area) -2.33E-05*** -4.35E-05*** 5.07E-05***
(5.24E-06) (4.80E-06) (3.64E-06)
Birth rate, crude (per 1,000 people) 0.0137*** -0.0152*** -0.0213***
(0.00145) (0.00133) (0.00101)
Access to  electricity (%  of
population) 0.00213*** 0.00244*** -0.00227***
(0.000547) (0.000501) (0.000380)
Inflation, consumer prices (annual %) 0.00278*** 0.000831 -0.00246***
(0.000687) (0.000629) (0.000477)
lgdpconstant2010us -0.0215*** -0.0476*** 0.0490***
(0.00383) (0.00351) (0.00266)
Foreign direct investment, net inflows
(% of GDP) -0.00216*** 0.000313 0.000781***
(0.000432) (0.000396) (0.000300)
Constant 0.755*** 1.629*** -0.586***
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1) 2 (3)
Early-Demographic Late -Demographic Post-Demographic

Covariate Dividend Dividend Dividend
(0.125) (0.115) (0.0871)
Observations 3,162 3,162 3,162

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The results of second stage regression for full observations and based on income group were

given in Table 7. It can be seen that the 2SLS method results for full observations were also

consistent with the previous results. The percentage individuals using the internet was

significantly higher in early-, late-, and post-demographic dividend countries than in pre-

demographic dividend countries, but with much higher percentages than in the previous

models. In addition, the percentage individuals using the internet was also significantly higher

in countries with lower inflation and higher economic growth and FDI. By income group,

demographic dividend type had significant positive effects on internet use in low and high

income countries.

Table 7. The Results of Second Stage Regression for Full Observations and based on Income

Group

B 1) @ [©) 4 (5)
Full Lower
Observatio _High Low Middle Upper Middle
Covariate n Income Income Income Income
Early-Demographic Dividend 33.32*** 7.684*** -4.024 266.7
(5.728) (1.429) (3.523) (495.7)
Late-Demographic Dividend 34.63***  58.57*** 10.17 83.94
(4.269) (11.17) (9.063) (115.5)
Post-Demographic Dividend 60.09***  49.14*** -5.432 390.4
(5.328) (7.119) (10.67) (720.7)
Access to electricity (% of
population) 0.0335 -0.772  0.0599*** 0.242*** 1.181
(0.0357) (0.715) (0.0177) (0.0431) (1.712)
Inflation, consumer prices (annual -
%) -0.180***  1.225***  -0.00716 -0.107** -0.877
(0.0350) (0.232) (0.0160) (0.0500) (1.596)
lgdpconstant2010us 2.134%** A A11*F** 1.267*** 0.179 5.844
(0.332) (0.764) (0.291) (0.268) (9.764)
Foreign direct investment, net
inflows (% of GDP) 0.0797*** 0.0319 0.0416 -0.0174 4.808
(0.0232) (0.0274) (0.0305) (0.133) (10.14)
Constant -55.96*** -22.53 -27.04*** -4.932 -433.5
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(6.753) (57.65) (6.542) (7.799) (765.6)

Observations 3,162 1,020 442 833 867
R-squared 0.422 -0.064 0.193 0.259 -25.924

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Constant -48-992(-56-945-41-039) | 4056 | <0-00%

In this study, the comparison between the results of fixed-effects regression and 2SLS method

based on G20 and non-G20 group was also carried out. The results were presented in Table 8.

It can be seen that the results were consistent with the previous results that demographic

dividend type had significant positive influence on internet use both in non-G20 and G20

countries.

Table 8. The Results of Second Stage Regression based on G20 Country Group.

B} 2 ®) 4) ()
Non-G20 countries G20-countries
Covariate Fixed Effects 2SLS Fixed Effects 2SLS
Early-Demographic Dividend 29.82*** 1.945
(5.812) (1.935)
Late-Demographic Dividend 32.61%** 15.23** 0.0687 0.105
(3.882) (4.467) (9.069) (2.700)
Post-Demographic Dividend 56.73*** 28.52*** 37.58*** 31.35**
(5.297) (4.097) (4.276) (11.99)
Access to electricity (% of population) 0.0490 0.284** 0.934*** 1.936*
(0.0335) (0.0806) (0.164) (0.898)
Inflation, consumer prices (annual %) -0.163*** -0.162 -0.620*** -0.619*
(0.0346) (0.140) (0.235) (0.317)
lgdpconstant2010us 2.635%** 2.367* -0.742 0.926
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Non-G20 countries G20-countries

Covariate Fixed Effects 2SLS Fixed Effects 2SLS

(0.304) (0.930) (1.743) (2.186)
Foreign direct investment, net inflows (% of GDP)  0.0752*** 0.0528 -0.135 -0.334

(0.0227) (0.0502) (0.681) (0.470)
Constant -66.32*** -58.68** -35.65 -176.3

(6.717) (20.34) (52.39) (96.33)
Observations 2,839 2,839 323 323
R-squared 0.414 0.317 0.598 0.480
Number of id_regional 6 7

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The 2SLS method by year was also done. The results were presented in Table 9. It can be seen

that the results were also consistent with the previous results that demographic dividend type

had significant positive influence on internet use in all years. In addition, the percentage

individuals using the internet was also significantly higher in countries with lower inflation and

higher economic growth and FDI in all years.

Table 9. The Results of Second Stage Regression by Year.

] o) @ 6} @
Full
Covariate observation 2001-2006 2007-2012 2013-2017
Early-Demographic Dividend 33.32%** 14.754***  31.418***  50.229***
(5.728) (4.870) (7.580) (10.606)
Late-Demographic Dividend 34.63*** 19.456***  37.989***  52.855%**
(4.269) (4.548) (5.539) (7.230)
Post-Demographic Dividend 60.09*** 41.210*%**  60.701***  76.687***
(5.328) (4.867) (6.973) (10.030)
Access to electricity (% of population) 0.0335 -0.014 0.023 0.014
(0.0357) (0.034) (0.048) (0.075)
Inflation, consumer prices (annual %) -0.180*** -0.060** -0.623*** -0.079
(0.0350) (0.030) (0.085) (0.064)
lgdpconstant2010us 2.134*** 1.750*** 2.132%** 1.914***
(0.332) (0.397) (0.429) (0.503)
Foreign direct investment, net inflows (% of
GDP) 0.0797*** 0.101*** 0.062** 0.135**
(0.0232) (0.026) (0.025) (0.060)
Constant -55.96%%*  43.605%**  52.040%**  47.861%**
(6.753) (8.003) (8.643) (10.402)
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Observations 3,162 1,116 1,116 930
R-squared 0.422 0.548 0.613 0.518

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

4:5.  Conclusions

In this study the nexus between demographic and economic features with internet use«

in countries during 2001-2017 was investigated. A fixed effects regression model using income
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between the type of demographic dividend, access to electricity, gross domestic product,

inflation, and foreign direct investment and internet use. Robustness checks were also carried

out using the static generalized method of moment between the type of demographic dividend

and instrument variables (crude death rate, population density, and crude birth rate) in the first
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The results of this study confirms the previous studies on the nexus between demographic and

economic features with internet use (e.g. Filippova and Turutina (2015); Sharma et al. (2015);
Baumann et al. (2017); Pradhan et al. (2017); Scheerder et al. (2017); Wang-etal{2019)-Singh
et al. (2020); Bianchini et al. (2021); Myovella et al. (2021); Yesuf (2021)). It was found that

internet use was higher in countries from late- and post-demographic dividend type.

Meanwhile, access to electricity, economic growth, and foreign direct investment had a positive

association with internet use and inflation was negatively associated with internet use.

A

Therefore, it is recommended that in order to boost up internet use, which is essential
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for better development achievement, government of countries, in particular countries in the

pre- and early-demographic dividend typge, should manage its demographic features to the more [Formaued; Not Highlight }
favorable ones, i.e. lower fertility and mortality, In addition, the window of opportunity due to [Formatted: Font: Times New Roman, Font color: Black J
the decline of fertility and mortality should be capitalized in order to reap the demographic | Formatted: Not Highlight )
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dividend of economic growth and family welfare acceleration by improving access to quality

health, education, and employment opportunity. Regarding economic features, in order to
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foster internet use, government of countries should improve access to electricity, raise Formatted: Font: Times New Roman, Font color: Black
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A limitation of this study is that the demographic dividend type was a time invariant
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significantly affect the findings and this study still provides an essential contribution to the

study of internet usage. So, it is suggested that further research on the determinants of internet

usage should employ time variant demographic change variable.
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The Demographic Shange-and Economic Features: The Nexus
with Internet Use

Wilson Rajagukguk
Faculty of Economic and Business, Universitas Kristen Indonesia
Email: wrajagukguk@yahoo.com

Abstract

The goal of this study was to examine the nexus between demographic ehange-dividend type and
economic features with internet use. The data source was from the World Development Indicator of the
World Bank. The unit analysis was country. The Ppanel data analysis methods were used for the
examination, employing fixed effects regression models using country income level, country regional
group, and year as identifiers;randem-effectsregression—and-pooled-least-square-models. Fhe—unit

—The random effects regression model, pooled least square model, and static
generalized method of moments-and-two-stage-least-square were utilized as-for the-robustness checks.
The dependent variable was the percentage of population using the internet. The independent variables
consisted of demographic and economic variables. The demographic variable was the demographic
dividend typelegye, while the economic variables were access to electricity, GDP, inflation rate, and
foreign direct investment. The results of fixed effects regression indicate that using-country-income
level—country-regional-group,—and-yearas-identifiers-and-after controlling for the economic features,
higher internet use in a country was associated with late- and post-demographic dividend typelegytype.
Higher internet use was also associated with higher access to electricity, higher GDP, lower inflation
rate, and higher foreign direct investment inflow. Fhe-+Robustness checks using random-effects and
pooled least square models, using fixed-effects model by country income level, using two-stage least
square, and using second stage regression by G20 and non-G20 country group division_and year,
similarly gave consistent results._The association of internet use with the demographic and economic
features may imply that population-based and economic development program should be enhanced
toward the favorable ones that increase internet usage among the population.

Key words: Demographic dividend typelegye, economic determinants, internet use, fixed effects.

1. Introduction
The world is marked by a considerable inequality in human development achievement. The

United Nations Development Programme (UNDP) reported that in 2019 the human

development index (HDI) varied greatly from a lowest of 0.394 in Niger to a highest of 0.957

in Norway (UNDP, 2020). This disparity could be attributed to the inequity in access to digital

technology, including broadband internet.
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access to the internet is also identified as an instrument to achieve the Sustainable Development

Goals (SDGs) in goal 4 (Quality education), goal 9 (Industry, innovation, and infrastructure

for the Goals). Internet allows people to be connected, work, sho

and study especially during the COVID-19 pandemic lockdowns (United Nations, 2021).

and goal 17 (Partnershi

Internet can be used as an instrument to develop an economy and to pursue a more developed

economy. Adelore and Itasanmi (2016) argued that internet increases the participation and

motivates illiteracy alleviation. Internet is also an effective means in adult literacy program.

Further, study by Kouton (2019) found that the use of internet reduced energy demand used for

heating and transportation. This saving allowed the government to allocate energy generator

budget to other sectors.

The World Bank (2022) estimated that increasing internet penetration from 35% to 75% of the

population in all developing countries could increase about US$2 trillion to their joined gross

domestic product and generate more than 140 million works around the world. However, there

wasere a great inequality in the internet access across the world.
The World Bank (2021) reported that in 2019, among 174 countries in the world where the

data was available, this access varied greatly across countries, lowest in Burundi, (5.2%) and

Widespread access to broadband internet is a key driver of human development. Improving

almost universal in Bahrain (99.7%).,
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Information and communication technology (ICT), in particular internet, is a most developed

business and business product in this century. The study of ICT encounters economists and
demographers with two sides, as consumers and producers. As--can-be-seenfrom-FigureL;
tThere was a rapid increase of internet consumers in the world. The percentage of internet
users in the world from 1990-2018 increased from 0% in 1990 to 51% in 2018 only in 28 years.
The time trends of the percentage of internet users was not the linear one, but the power one.

Therefore, the internet business is a promising one.
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On the other hand, decline in fertility and mortality level and change in migration patterns have
caused countries to experience demographic change_that has been related to demographic

dividend. -Demographic dividend is economic growth as the results of changes in age structure

in a country due to the decline in family size and longer life that cause increase in the percentage

of productive age population aged 15-64 years old. As a result, lower investment is needed for

young population aged 0-14 years old. At the same time, productive age population increases

that open the window of opportunity to accelerate economic growth and family welfare. At

micro level, this demographic transition can result in family living standard improvement and

higher income. At macro level, demographic transition can affect economic development in a

country.

It is proposed that demographic change can have a positive contribution to development (e.q.
Ahmed et al. 2016), including economic and information and communication technology

development. Demographic change of fertility and mortality decline could help create a period
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of sustainable economic growth as happened in some East Asian economies (e.9. Bloom et al.,
2020; Amornkitvikai, Y. et al., 2022, Hosan et al., 2022, Liu and McKibbin, 2022). The

mechanism of growth that is the policy area is through public health, family planning,

economic policy that promote labor market flexibility, trade openness, and saving. The

government of countries has window of opportunity to capitalize productive age population to

reap the demographic dividend of economic growth and family welfare acceleration. This

economic growth then enables countries to enlarge their heavily internet-based economies and

consequently rises internet usage (Pradhan et al., 2017; Anuj, et al. 2018; Amaluddin 2020).

-Ahmed et al. (2016) grouped countries into four demographic dividend typolegy-type based

on the demographic change and economic development achievement. The demographic
dividend typology is classified as the pre-, early-, late-, and post-demographic dividend.
Countries with a fertility level above four children per woman, increasing percentage of
working age population (15-64 years), and low income level are categorized as the pre-
demographic dividend countries. Meanwhile, countries with a fertility level between 2.1 and
four children per woman, increasing percentage of working age population, and low-middle
and middle-high income level are categorized as the early-demographic dividend countries.
Further, countries with a fertility level below 2.1 children per woman, increasing percentage of
working age population, and high income level are also categorized as the early-demographic
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dividend countries. Furthermore, countries with a fertility level between 2.1 children and four
per woman, declining percentage of working age population, and low, low-middle, and middle-
high income level are categorized as the late-demographic dividend countries. Lastly, countries

with a fertility level below 2.1 children per woman, decreasing percentage of working age

population, and high income level are categorized as the post-demographic dividend countries.

ean-be-seenfrom-Figure2-tThere wais a significant difference in the percentage of internet
users and its trends across the demographic dividend typologies. The percentage of internet

users was consistently highest in the post-demographic dividend countries, followed by in the
late- and early-demographic dividend countries, and lowest in the pre-demographic dividend
countries. H-alse-can-be-seen-that-during-1990-—2018-tThe percentage of internet users during
1990-2018 increased more rapidly in more developed countries, the post-demographic

dividend typology countries.

The determinants of internet use have been proposed (e.g. Scheerder et al. 2017). These include

demographic and socioeconomic factors. The association between demographic and economic

features and information and communication technology has also been studied (e.g. Bianchini
etal. 2021; Yesuf, -2021; Singh et al. 2020; Baumann et al. 2017). However, a summary of the

reviewed literature revealed that no study on demographic dividend type and internet use had

been carried out. In order to address the gap indicated above, in general this study sought to
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investigate the relationship between demographic and economic features and internet use.

Specifically, the objectives of this study were to examine the differentials in internet use by

demographic and economic features and to analyze the effects of demographic and economic

features on internet use. It is hoped that the findings of this study will contribute to the
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understanding of the association between demographic change and economic features and

internet usage. In addition, it is hoped that the recommendation from this study will support

the government of countries in order to improve internet usage in their countries in order to

accelerate their development,

A

This paper consists of five sections. In Section 2 the related literature was reviewed. Data and

methods used in this study were discussed in Section 3. The results of analyses were presented

in Section 4. Conclusion of the study was given in Section 5.

2. Literature Review ~

Bianchini et al. (2021) studied the impacts of age and ideological identification on the use

online social network to obtain political information. They found that socio-demographic fac-

tors had strong impacts on internet use. Meanwhile, a study in Ethiopia by Yesuf (2021) found

higher internet use among those who were aged 2024 years, had higher education, lived in

urban areas, had a mobile phone, literate, had a personal computer, and worked in formal sec-

tors. Further, a study by Singh et al. (2020) found that perceived usefulness and social influence

were the key determinants of the use of Fintech services. They also found that age and gender

also influenced this behaviour.

The importance of demographic and socioeconomic factors on internet use for health purposes
were also found. Studies by Baumann et al. (2017) and-Wang-etal+{2019) found age, gender,
and socioeconomic factors were important determinants of online health information-seeking

behaviour.

Studies also found the significance of demographic and socioeconomic determinants in internet

use for financial purposes. A study in Russia by Filippova and Turutina (2015) found that age,

gender, financial status, and education level were the determinants of internet use for education

11
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purposes. Meanwhile, Sharma et al. (2015) found the importance of demographic variables in

internet use for banking purposes.

A study by Burragoni (2017) found that demographic dividend played an important role in 850

million cellular subscriptions in India. In the post-economic liberalization, banking system de-

velopment grew together with the population. Together with economic growth, demand and

challenges in banking and payment system development also grew.

Myovella et al. (2021) studied the effects of demographic and economic features on digitaliza-

tion and digital divide in Sub-Saharan African economies. They found that GDP per capita,

gross capital formation, trade openness, population growth, and electricity infrastructure influ-

enced digital divide. Meanwhile, low internet use was found related to low economic, social,

and cultural development. A study in Yaman by Isaac et al. (2018) found that low internet use

was associated with low economic, social, and cultural development. Another study in Indone-

sia also found the importance of access to electricity in internet use (Amaluddin,-2020).

12
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Salahuddin and Alam (2015) studied the association between the internet usage -electricity

consumption—and economic growth in Australia. They found that-bidirectional causal link

14
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Stork et al. (2013) analyzed internet access and use trends in some African countries in
2007/2008 and 2011/2012. They found that the use of internet increased very significantly in
these countries despite of some barriers, such as large-scale computers and expensive
connectivity costs. In addition, mobile phone had been used as key entry point to internet use.
As a result, the internet penetration increased by 11.5% in these countries from 2007/2008 to
2011/2012.

Meanwhile, Nigeria experienced economic growth as an impact of ICT business and
telecommunication liberalization during the 2000s (Akinwale et al. 2018). There was a co-
integration between ICT and economic growth in the long run. In the short run, only with secure
internet server per 1 million and mobile cellular subscription per 100 people resulted in positive

and significant impact on economic growth.

Gholizadeh et al. (2014) studied the relationship between gross domestic product (GDP) and
internet use in some ASEAN countries during 1996-2011. They found that there was a positive
and significant association between internet use and GDP, although there were differences
between those ASEAN countries. Meanwhile, a study by Bahrini & Qaffas (2019) in the
Middle East and North Africa (MENA) and Sub-saharan Africa (SSA) found that ICT, i.e.
mobile phone, internet usage, and broadband adoption were the main driver of economic
growth during 2007-2016.

Internet fosters economic growth (Jiménez et al. 2014). An increase of 10% in internet
connectivity was found to boost up GDP growth by 1.38% in the world. In OECD countries,
high internet access generated GDP by 2%.

Meanwhile, Salahuddin et al. (2016) studied the effects of internet and real GDP on social
capital creation measured by trust in Australia during 1985-2013. They found that internet
increased social capital in the short run, but reduced social capital in the long run. In addition,

there was a short and long run positive relationship between internet and GDP per capita.
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Not only in developing countries that internet affects economic growth. Amiri & Reif (2013)
in their study in Nordic region found that in countries with highest internet penetration there
was an association between highest internet penetration and highest GDP per capita in the

world.

Internet penetration is determined by a number of factors. Feng (2015) studied the factors
influencing internet penetration in China. It was found that internet penetration was mainly

affected by internet access cost, internet content, and GDP per capita.

Meanwhile, a study by Lera-Ldpez et al. (2011) found that socioeconomic, demographic, and
regional factors influenced internet use. The use of internet was primarily associated with
education, age, occupation, employment in service sector, nationality, living in urban areas,
and regional GDP per capita. They also found that internet use was positively related with
broadband connection and education, while internet skill was influenced by gender and

population size.

The relationship between inflation and internet use has also been studied. Yi & Choi (2005)
found that internet improved productivity and reduced inflation. An increase of 1% in the ratio
of the internet users to total population reduced inflation from 0.04264% point to 0.13193%
point. Subsequently, inflation has a positive effect on internet demand.

The new economic theory proposed that humankind is entering an era with high output growth,
low unemployment, and low inflation (Meijers, 2006). It is described that inflation suppresses
internet growth and on the other side, internet will increase inflation in the long run. Sharma et
al. (2014) studied the relationship between inflation and internet use through online shopping
in India. They found that inflation had an indirect effect on internet growth.

Choi (2003) investigated the effects of internet on the volume of inward foreign direct
investment (FDI). Internet was assumed to boost up higher FDI through productivity
improvement. Using 53 FDI recipient country data and FDI gravity equation it was found that
when the number of hosts and internet users in a country increased by 10%, FDI inflow
increased by more than 2%.
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The international community supports developing countries by building up digital
infrastructure and regulation in order to be able to participate in international trade, in particular
through larger diversification series in export. The study by Gnangnon (2020) using panel data
from 131 countries during 1995-2014 found that greater internet access was positively
associated with export diversification in particular both in less developed and developed
countries. Internet access creates innovation level of a country, merchandise export including
its concentration export products, and the size of inflow FDI. The results of this study
emphasized the need of digital infrastructure development and regulation that facilitate access

to the internet.

Pradhan et al. (2017) also studied the association between FDI, economic growth, and use of
communication technology in 21 Asian countries during 1965-2012. Communication
technology included fixed telephone, mobile phone, and internet use and service including
fixed broadband. The results of the study show that there was a positive association between
FDI, economic growth, and communication technology. Using the Granger causality analysis,

these three variables were positively related.

A study on the association between FDI and internet use in 10 ASEAN countries had been

carried out (Ramdan et al. 2020). It was found that higher internet use was associated with

higher FDI. A 1% increase in FDI was associated with a 0.0681 increase in internet use,,

Based on the above literature review, this-study-aims-to-investigate-the-association-between

aphic-and-economicfactorswith-internetuse-inthe-world-lit is hypothesized that higher

internet use is associated with higher demographic dividend typelegye, higher access to
electricity, higher GDP, lower inflation, and higher FDI.

2:.3.  Data and Methods

This study used data from the World Bank (2021). The unit of analysis was country, covering

186 countries in the world. The study period was from 2001 through 2017. Therefore, there

were 3,162 observations in this study. The countries and study period were selected based on

the availability of data on variables used in the study. In addition, the selected countries were

classified by demographic dividend type by the World Bank (Appendix Table A).

17

{Formatted: English (United States) J

[Formatted: Normal, No bullets or numbering ]

{Formatted: Font: Times New Roman, Font color: Black J

{Formatted: Font: Times New Roman, Font color: Black J




45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

The dependent variable was the information technology, that is the individuals using the< [Formaued; Font: Times New Roman, Font color: Black }

internet (% of population). The independent variables were the demographic variable and [Formatted: Normal, No bullets or numbering

J

economic variables. The demographic variable was the type of demographic dividend (TDD)

which was a categorical variable (=0 if pre, =1 if early, =2 if late, and =3 if post). Therefore,

there were, three (3) dummy variables for TDD, that is EarlyDD (=1 if early, =0 otherwise), Formatted
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LateDD (=1 if late, =0 otherwise), and PostDD (=1 if post, =0 otherwise), and pre-demographic

dividend was the reference category. Meanwhile, the economic variables included access to

electricity (% of population, Electric), gross domestic product (constant 2010 US$, GDP),

inflation, consumer prices (annual %) (Inflation), and foreign direct investment (FDI), net
inflows (% of GDP).
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This study employed panel data analyses. The econometric model used was a fixed effects

regression model using income level group, regional group, and year as identifiers. This model

was also carried out based on G20 country group and income level group. The proposed model

in this study was as follows.
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The endogenity problem can result in biased and inconsistent estimates when there is lag in

dependent variable. This problem can be solved by employing the dynamic panel GMM model.

Arellano and Bond (1991) proposed the GMM approach. There are two reasons of applying

GMM approach. First, GMM is a common estimator that gives a framework for comparison

and evaluation. Second, GMM gives simple alternative to other estimators in particular

maximum likelihood.

However, GMM estimators also have some limitations. First, GMM estimator is asymptotically

efficient if the sample size is large, but inefficient if the sample size is finite. Second, the

estimator sometimes needs a number of programming implementation so that it needs software

that can support GMM approach application.

There are three estimation methods that are commonly used in GMM framework, that is first-

differences GMM (FD-GMM) or Arellano-Bond GMM (AB-GMM), system GMM (SYS-

GMM), and “difference” and “system” GMM dynamic panel estimator. This study employed

“difference” and “system” GMM dynamic panel estimator to analyze the estimators. This
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model was selected because the demographic dividend type was time invariant and the model

can solve this problem.
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It can be seen from Figure 1 the majority of countries in the world were in early-demographic

dividend type (33.3%), followed by in late-demographic dividend type (27.4%), in post-

demographic dividend type (20.4%), and in pre-demographic dividend type (18.8%). The

majority of countries in early-demographic dividend type were African countries, such as

Angola, Benin, Chad, Eritrea, Kenya, Niger, Sudan, Togo, Uganda, and Zambia (Appendix

Table A). Meanwhile, most developed countries were in post-demographic dividend countries,

such as Australia, Belgium, Canada, Denmark, Germany, Japan, Norway, Singapore, United

Kingdom, and United States.
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Source: World Bank (2021) (Author’s compilation).
Figure 1
Percentage distribution of countries by demographic dividend typology (%6):
World 2001-2017

The number of observation and mean of variables used in the study both for full observations

and by demographic dividend type was presented in Table 1. It can be seen that there was a

significant variation in internet use across countries in the world and across demographic

dividend types. The mean of individuals using the internet was 30.5% for full observations,

lowest in pre-demographic dividend countries (only 5.5%), 18.3% in early-demographic

dividend countries, 39.7% in late-demographic dividend countries, and highest in post-

demographic dividend countries (61.4%). Other variables also show disparities in demographic

and economic features across countries and demographic dividend types that reflects better

development achievement in more developed countries.

Table 1. Number of observations (n) and mean of variables in the study for full observation

and by demographic dividend type.

26

Post-
Pre-Demographic Early-Demographic Late-Demographic Demographic
Full Observation Dividend Dividend Dividend Dividend
Variable n Mean n Mean n Mean n Mean n Mean |«

Individuals using the internet (% of

population) 3.162 305 595 55 | 1,054 18.3 867 397 | 646 614

Access to _electrici % _of

population) 3.162 783 595 314 | 1054 75.7 867 97.5 | 646 99.9

GDP (constant 2010 US$) 3,162 3.47E+11 595 2.76E+10 1,054 | 1.34E+11 867 2.52E+11 646 | 1.12E+12

Inflation, consumer prices (annual

%) 3.162 6.0 595 83 | 1054 7.10 867 5.0 646 32

Foreign _direct _investment, net

inflows (% of GDP) 3,162 6.2 595 4.7 1,054 3.36 867 8.3 646 9.3
| Death rate, crude (per 1,000 people) | 3,162 83 | 595 109 | 1,054 100 | 867 74 | 646 9.1

Population density (people per sq.

km of land area 3,162 3125 595 733 1,054 162.05 867 140.2 646 1,009.8
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Post-
Pre-Demographic Early-Demographic Late-Demographic Demographic
Full Observation Dividend Dividend Dividend Dividend
Variable n Mean n Mean n Mean n Mean n Mean [«
Birth rate, crude (per 1,000 people) | 3,162 224 595 39.7 | 1,054 2550 | 867 153 | 646 10.7

Source: World Bank (2021) (Author’s cor%ilation .

The results of diagnostic tests show that the residual approached normal distribution but

statistically not normal (Jarque-Bera normality test was 52.24 and y? = 4.5E-12). But, this

assumption only applies for certain models. This assumption is not used if random effects

regression, GMM, instrumental variables, and two-stage least squares (2SLS) are used.

The results of multicollinearity test show that there was no variance inflation factor (VIF) that

was greater than 10. The mean of VIF was 2.650. In addition, there was no pairwise correlations

that was greater than 0.5. It means there was no multicollinearity indication in the model.

There was heteroscedasticity in the model. y? = 1,726.32 and Prob > 2 = 0.000. This problem

was solved by using STATA application by making the model that improved standard errors

(robust standard errors).

The results of Chow test show that fixed effects model was better than pooled least squares
model (F(3, 3151) = 181.13, Prob > F = 0.000). In addition, the results of Hausman test show

that fixed effects model was better than random effects model (y? = 817.94 and Prob > y2 =

0.000). Further, the results of Breusch and Pagan Lagrangian multiplier test show that random

effects model was better than pooled least squares model.

The results of fixed effect regression using income level group, regional group, and year as

identifiers show that in general demographic dividend had significant positive association with

internet use (Table 2). After controlling for the economic features, the percentage of individuals

using the internet was, respectively 6.5%-21% higher and 15%-39% higher in late-

demographic dividend and post-demographic dividend countries than in pre-demographic

dividend countries. This finding supported the results of a study by Lera-Lopez et al. (2011)

and Myovella et al. (2021) that found the role of demographic factor in increasing internet use

in the world. More favorable demographic features, including being a late- and post-
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765  demographic dividend country, had been an important factor of better development that could

766  enhance access to information and communication technology including internet use.

767
768  Table 2 Results of Fixed Effects Regression based on Identifier, [Formatted: English (United States)
Identifier
Covariates Income level group, Regional group Year [Formatted: English (United States)
Early-Demographic Dividend 0.317 1.398 4.409***
1.221 1.425 (0.921)
Late-Demographic Dividend 6.507*** 14.398*** 21.101***
1.542 1.749 1.588
Post-Demographic Dividend 15.142*** 30.349*** 39.005***
1.721 1.939 0.691
Access to electricity (% of population) 0.216*** 0.290%*** 0.161***
0.021 0.022 0.035
Inflation, consumer prices (annual %) -0.115%** -0.176*** -0.070
0.028 0.030 0.051
log(gdpconstant2010us) 1.650*** 1.958*** 1.666***
(0.166) (0.183) 0.059
Foreign direct investment, net inflows (% of GDP) 0.017 0.048** 0.052***
0.018 0.019 0.015
Constant -30.610*** -49.345*** -37.480***
4.017 (4.340) 4.490
Observations 3,162 3,162 3,162
R-squared 0.165 0.340 0.656
Fixed effects in_income level group Yes No No
Fixed effects in_regional group No Yes No
Fixed effects in year No No Yes
Standard errors in parentheses - [ Formatted: Justified

*** p<0.01, ** p<0.05, * p<0.1
769 Source: World Bank (2021) (Author’s compilation).
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Access to electricity was-the-strongestfactor-thataffected-influenced internet use positively.

The higher the percentage of population who had access to electricity, the higher the percentage

of individuals using the internet. Other things being the same, an increase of one percent in the
access to electricity was related to an increase of 8:27%-0.161% — 0.290% in the internet use.
This finding is in accordance with the finding by Myovella et al. (2021) Salahuddinand-Alam
{2615)-that found the positive association between interretuse-and-electricity consumption_ and

internet use. Access to electricity can boost the electricity-based economic activity and in
today’s industrial internet of things era, it is a key factor of internet use since the internet cannot

be used without electricity.

Economic growth was-had the-second-strengestfactor-of-and-had-a-positive effect on the

internet use. The higher the economic growth, the higher the percentage of internet use. Ceteris
paribus, an increase of one percent in economic growth was associated with an increase of
internet use by 4-61.650% — 1.958%. This result supports the study result by Pradhan et al.
(2017) and Amaluddin (2020) that found a positive relationship between economic growth and

internet use. Economic growth allows a country to expand its economy that today heavily
depends on the internet and hence increases internet use.

Inflation had a negative relationship with the percentage of individuals using the internet. The

higher the inflation in a demographic dividend typology, the lower the percentage of
individuals using the internet. After controlling for the effects of other factors, an increase of
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one percent in inflation was associated with a decline of the percentage of individuals using
the internet by 0.1815% — 0.176%. This finding confirms the results of study by Yi & Choi
(2005) that found a negative association between inflation and internet use. This is because

tinflation is a contributor of cost and price rise including internet cost that reduces internet use

through the decline in people’s purchasing power including purchasing the internet because of

the price rise across the economies.

Foreign direct investment (FDI) had a positive influence on internet use. The higher the FDI,
the higher the internet use. An increase of one percent in FDI was related with an increase of
the percentage of individuals using the internet by 0.0485%-0.052% . This results strengthens
the study finding by Gnangnon (2020) and Ramdan et al. (2020) that found a positive

relationship between FDI and internet use through the capital addition-accumulation in an

economy that can increase individuals’ access to the internet use.

The results of the above analyses also show that 16.5%—-65.6% of variation in internet use was

explained by demographic dividend type and economic features.

The above results still had heteroscedasticity and endogeneity effects problem. To obtain

consistent and robust results, this study conducted robustness checks by employing other

approaches and different sub-samples. The results were as follows.

This study presented the results of analyses employing fixed effects, random effects, and

pooled least square model. The results of the three models gave consistent results that

demographic dividend type had positive effects on internet use significantly. The percentage

of individuals using internet was 13%-14% and around 30% higher in, respectively, late- and

post-demographic dividend countries than in pre-demographic dividend countries (Table 3). In

addition, higher percentage of individuals using internet was associated with higher percentage

of access to electricity, economic growth, and FDI and associated with lower inflation. A one

percent increase in, respectively, access to electricity, economic growth, FDI, and inflation was

associated with, respectively, an increase of about 0.3%, 2%, and 0.05% individuals using

internet and a decline of 0.2% individuals using internet.
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Table 3. Comparison between the results of fixed effects, random effects, and pooled least

square model.

B @ @] 3
Covariate Fixed Effects Random Effects Pooled Least Square
Early-Demographic Dividend 1.398 -0.917 -0.917
(1.425) (1.288) 0.734
Late-Demographic Dividend 14.398*** 12.957*** 12.957***
(1.749) (1.614) 1.344
Post-Demographic Dividend 30.349*** 29.737*** 29.737***
(1.939) (1.708) 1.513
Access to electricity (% of population) 0.290*** 0.273*** 0.273***
(0.022) (0.020) (0.015)
Inflation, consumer prices (annual %) -0.176*** -0.178*** -0.178**
(0.030) (0.030) (0.079)
Log(gdpconstant2010us) 1.958*** 2.010%** 2.010%**
(0.183) (0.179) (0.181)
Foreign direct investment, net inflows (% of GDP) 0.048** 0.051*** 0.051**
(0.019) (0.019) (0.025)
Constant -49.345*** -47.954*** -47.954***
(4.340) (4.061) (4.027)
Observations 3,162 3,162 3,162
R-squared 0.340 R 0.549
Number of id_regional Yes No No [Formatted: Not Highlight

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

In Table 4, the results of analyses of fixed effects regressions for full observation and by income

group were presented. It can be seen that the results were consistent with the previous results

of the positive association between demographic dividend type, electricity, economic growth,

and FDI with internet use and negative association between inflation and internet use. In

addition, the effect of demographic dividend was largest in upper middle income countries and

insignificant in high income countries.

Table 4. Results of Fix Effects Regression for full observation and by income level.
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In Table 5, the results of analyses of fixed effects regression for full observation and by year

were presented. It can be seen that the results were also consistent with the previous results of

the positive association between demographic dividend type, electricity, economic growth, and
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0.048** 0.018 0.027 0.014 -0.321%%* [Formatted! Font: 9 pt
R (0.019) (0.024) (0.027) (0.089) (0.119) [ Formatted: Font: 9 pt
Constant -49.345***  -174.760***  38.590*** -20.003*** -70.770*** [ Formatted: Font: 9 pt
. (4.340) (48.125) (5.630) (5.709) (10.270) [Formatted: Font: 9 pt
_ N [Formatted: Font: 9 pt

Observations 3,162 1,020 442 833 867 [
R-squared 0.340 0.071 0.286 0.258 0.155 Formatted: Font: 9 pt
Number of id_regional 7 6 5 6 6 [Formatted: Font: 9 pt

FDI with internet use and negative association between inflation and internet use. In addition,

the percentage of individuals using internet was significantly higher in early-demographic

dividend countries than in pre-demographic dividend countries in 2007—2012 and in 2013~

2017 with an increasing effect.

Table 5. Results of Fixed Effects Regression for Full Observations and by Year.

Covariate

(6] @ ©)] @
All

Observation 2001-2006 2007-2012 2013-2017

Early-Demographic Dividend 1.398 0.118 3.289* 6.819***
(1.425) (1.638) (1.839) (1.965)

Late-Demographic Dividend 14.398*** 9.510***  19.678***  25.449***
(1.749) (2.046) (2.267) (2.387)

Post-Demographic Dividend 30.349*** 28.334***  38.265***  37.249***
(1.939) (2.283) (2.500) (2.631)

Access to electricity (% of population) 0.290*** 0.083*** 0.212*** 0.430***
(0.022) (0.025) (0.030) (0.035)
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oo 00 00 00 00 00 00 00 00 00

68
69
70
71
72
73
74
75
76
77

Inflation, consumer prices (annual %) -0.176*** -0.078***  -0.494*** -0.027
(0.030) (0.027) (0.068) (0.042)
lgdpconstant2010us 1.958*** 1.418*** 1.648*** 1.782***
(0.183) (0.216) (0.234) (0.244)
Foreign direct investment, net inflows (% of GDP) 0.048** 0.088*** 0.028 0.093**
(0.019) (0.023) (0.020) (0.039)
Constant -49.345%%%  32.53%K%  36721%K*  48,902%F*
(4.340) (5.022) (5.601) (6.037)
Observations 3,162 1,116 1,116 930
R-squared 0.340 0.407 0.502 0.535
Number of id-_regional 7 7 7 7

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The 2SLS model used CDR, population density, and CBR as instrumental variables. The results

of diagnostic test for instrumental variable in 2SLS and GMM model show that F(1, 3154) =

69.68, which was greater than 10, and Prob > F = 0.0000, meaning that the models had strong

instrumental variables. In addition, the results for first stage regression show that Sanderson-

Windmeijer (SW) first-stage chi-squared and F statistic was significant, meaning that all

instrument variables were relevant or valid to explain the endogeneous variable (demographic

dividend type). The results of the first stage regression of 2SLS model were presented in Table

6.

Table 6. The Results of First Stage Regression of 2SLS Model.

B @ @ (3)
Early-Demographic Late -Demographic Post-Demographic
Covariate Dividend Dividend Dividend
Death rate, crude (per 1,000 people) -0.0447*** -0.00571** 0.0305***
(0.00269) (0.00246) (0.00187)
Population density (people per sg. km
of land area) -2.33E-05*** -4.35E-05*** 5.07E-05***
(5.24E-06) (4.80E-06) (3.64E-06)
Birth rate, crude (per 1,000 people) 0.0137*** -0.0152*** -0.0213***
(0.00145) (0.00133) (0.00101)
Access to electricity (%  of
population) 0.00213*** 0.00244*** -0.00227***
(0.000547) (0.000501) (0.000380)
Inflation, consumer prices (annual %) 0.00278*** 0.000831 -0.00246***
(0.000687) (0.000629) (0.000477)
lgdpconstant2010us -0.0215*** -0.0476*** 0.0490***
(0.00383) (0.00351) (0.00266)
Foreign direct investment, net inflows
(% of GDP) -0.00216*** 0.000313 0.000781***
(0.000432) (0.000396) (0.000300)
Constant 0.755*** 1.629*** -0.586***
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Early-Demographic

)

Late -Demographic

3)

Post-Demographic

Covariate Dividend Dividend Dividend
(0.125) (0.115) (0.0871)
Observations 3,162 3,162 3,162

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The results of second stage regression for full observations and based on income group were

given in Table 7. It can be seen that the 2SLS method results for full observations were also

consistent with the previous results. The percentage individuals using the internet was

significantly higher in early-, late-, and post-demographic dividend countries than in pre-

demographic dividend countries, but with much higher percentages than in the previous

models. In addition, the percentage individuals using the internet was also significantly higher

in_countries with lower inflation and higher economic growth and FDI. By income group,

demographic dividend type had significant positive effects on internet use in low and high

income countries.

Table 7. The Results of Second Stage Regression for Full Observations and based on Income

Group
B 1) @ [©)] (O] @]
_Full Lower

Observatio _High Low Middle Upper Middle

Covariate n Income Income Income Income

Early-Demographic Dividend 33.32*** 7.684*** -4.024 266.7
(5.728) (1.429) (3.523) (495.7)

Late-Demographic Dividend 34.63***  58.57*** 10.17 83.94
(4.269) (11.17) (9.063) (115.5)

Post-Demographic Dividend 60.09***  49.14*** -5.432 390.4
(5.328) (7.119) (10.67) (720.7)

Access _to electricity (% of

population) 0.0335 -0.772  0.0599*** 0.242*** 1.181
(0.0357) (0.715) (0.0177) (0.0431) (1.712)

Inflation, consumer prices (annual -

%) -0.180***  1.225***  -0.00716 -0.107** -0.877
(0.0350) (0.232) (0.0160) (0.0500) (1.596)

lgdpconstant2010us 2.134%** A AL1*** 1.267F** 0.179 5.844
(0.332) (0.764) (0.291) (0.268) (9.764)

Foreign direct investment, net

inflows (% of GDP) 0.0797*** 0.0319 0.0416 -0.0174 4.808
(0.0232) (0.0274) (0.0305) (0.133) (10.14)

Constant -55.96*** -22.53 -27.04*** -4.932 -433.5
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(6.753) (57.65) (6.542) (7.799) (765.6)

Observations 3,162 1,020 442 833 867
R-squared 0.422 -0.064 0.193 0.259 -25.924

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Constant 48.992 (-56.945_41.039) | 4.056 | <0.001

In this study, the comparison between the results of fixed-effects regression and 2SLS method

based on G20 and non-G20 group was also carried out. The results were presented in Table 8.

It can be seen that the results were consistent with the previous results that demographic

dividend type had significant positive influence on internet use both in non-G20 and G20

countries.

Table 8. The Results of Second Stage Regression based on G20 Country Group.

B} @ [©) 4 (5)
Non-G20 countries G20-countries
Covariate Fixed Effects 2SLS Fixed Effects 2SLS
Early-Demographic Dividend 29.82*** 1.945
(5.812) (1.935)
Late-Demographic Dividend 32.61*** 15.23** 0.0687 0.105
(3.882) (4.467) (9.069) (2.700)
Post-Demographic Dividend 56.73*** 28.52*** 37.58*** 31.35**
(5.297) (4.097) (4.276) (11.99)
Access to electricity (% of population) 0.0490 0.284** 0.934*** 1.936*
(0.0335) (0.0806) (0.164) (0.898)
Inflation, consumer prices (annual %) -0.163*** -0.162 -0.620*** -0.619*
(0.0346) (0.140) (0.235) (0.317)
lgdpconstant2010us 2.635*** 2.367* -0.742 0.926
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Non-G20 countries G20-countries

Covariate Fixed Effects 2SLS Fixed Effects 2SLS

(0.304) (0.930) (1.743) (2.186)
Foreign direct investment, net inflows (% of GDP)  0.0752*** 0.0528 -0.135 -0.334

(0.0227) (0.0502) (0.681) (0.470)
Constant -66.32*** -58.68** -35.65 -176.3

(6.717) (20.34) (52.39) (96.33)
Observations 2,839 2,839 323 323
R-squared 0414 0.317 0.598 0.480
Number of id regional - 6 7

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The 2SLS method by year was also done. The results were presented in Table 9. It can be seen

that the results were also consistent with the previous results that demographic dividend type

had significant positive influence on internet use in all years. In addition, the percentage

individuals using the internet was also significantly higher in countries with lower inflation and

higher economic growth and FDI in all years.

Table 9. The Results of Second Stage Regression by Year.

] o) @ ©) @
Full
Covariate observation 2001-2006 2007-2012 2013-2017
Early-Demographic Dividend 33.32%** 14.754***  31.418***  50.229***
(5.728) (4.870) (7.580) (10.606)
Late-Demographic Dividend 34.63*** 19.456***  37.989***  52.855%**
(4.269) (4.548) (5.539) (7.230)
Post-Demographic Dividend 60.09*** 41.210*%**  60.701***  76.687***
(5.328) (4.867) (6.973) (10.030)
Access to electricity (% of population 0.0335 -0.014 0.023 0.014
(0.0357) (0.034) (0.048) (0.075)
Inflation, consumer prices (annual %) -0.180*** -0.060** -0.623*** -0.079
(0.0350) (0.030) (0.085) (0.064)
lgdpconstant2010us 2.134*** 1.750*** 2.132*** 1.914***
(0.332) (0.397) (0.429) (0.503)
Foreign direct investment, net inflows (% of
GDP) 0.0797*** 0.101*** 0.062** 0.135**
(0.0232) (0.026) (0.025) (0.060)
Constant -55.96%**  43.605%**  52.040%**  47.861%**
(6.753) (8.003) (8.643) (10.402)
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Observations 3,162 1,116 1,116 930
R-squared 0.422 0.548 0.613

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

4.5.  Conclusions

In this study the nexus between demographic and economic features with internet use in<«

countries during 2001-2017 was investigated. A fixed effects regression model using income
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level group, regional group, and year as identifiers was employed to study the association

between the type of demographic dividend, access to electricity, gross domestic product,

inflation, and foreign direct investment and internet use. Robustness checks were also carried

out using the static generalized method of moment between the type of demographic dividend

and instrument variables (crude death rate, population density, and crude birth rate) in the first
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stage regression and petween the type of demographic dividend, access to electricity, gross

domestic product, inflation, and foreign direct investment and internet use jin the second stage

regression.
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The results of this study confirms the previous studies on the nexus between demographic and

economic features with internet use (e.g. Filippova and Turutina (2015); Sharma et al. (2015);
Baumann et al. (2017); Pradhan et al. (2017); Scheerder et al. (2017); Wang-etal{2019)-Singh
et al. (2020); Bianchini et al. (2021); Myovella et al. (2021); Yesuf (2021)). It was found that

internet use was higher in countries from late- and post-demographic dividend type.

Meanwhile, access to electricity, economic growth, and foreign direct investment had a positive

association with internet use and inflation was negatively associated with internet use.

<
A

Therefore, it is recommended that in order to boost up internet use, which is essential for better
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development achievement, government of countries, in particular countries in the pre- and

early-demographic dividend type, should manage its demographic features to the more [Formaued; Not Highlight }
favorable ones, i.e. lower fertility and mortality. In addition, the window of opportunity due to [Formatted: Font: Times New Roman, Font color: Black }
the decline of fertility and mortality should be capitalized in order to reap the demographic {mea"ed: Not Highlight )
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dividend of economic growth and family welfare acceleration by improving access to quality

health, education, and employment opportunity. Regarding economic features, in order to
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foster internet use, government of countries should improve access to electricity, raise Formatted: Font: Times New Roman, Font color: Black

economic growth, reduce inflation, and enhance foreign direct investment. Formatted: Font: Times New Roman, Font color: Black
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A limitation of this study is that the demographic dividend type was a time invariant variable,
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while other variables were time variant. However, this limitation should not significantly affect Formatted: Not Highlight
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the findings and this study still provides an essential contribution to the study of internet usage.

So, it is suggested that further research on the determinants of internet usage should employ

time variant demographic change variable.
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