jota

Journal of Tekirdag Agricultural Faculty
Tekirda§ Ziraat Fak Ultesi Dergisi

XXXXIXXXXX 202X, XX (X)
Bakvur u/ Rexsixi
Kabul/Accepted: Xx/xx/xx
DOI: 10.33462jotaf xXXXXxx

ARAKTI RMA MAKALESK

http://dergipark.gov.tr/jotaf
http://jotaf.nku.edu.tr/

RESEARCH ARTICLE

KORESPONDENSI HASIL PENELITIAN/PEMIKIRAN YANG DIPUBLIKASIKAN DALAM
BENTUK JURNAL INTERNASIONAL TERINDEKS PADA DATABASE

INTERNASIONAL BEREPUTASI

Penulis dan Spesifikasi Terbitan

Nama penulis

Korespondensi
Email koresponden
Judul penelitian

Nama jurnal

Tahun terbit
Volume

Edisi/isu

Nomor halaman
Nomor DOI

Status jurnal

Link Scopus
Bidang subjek/area

Nama penerbit

Asal negara penerbit :

Nomor ISSN
SJR (uartile)
H-index

Link SCimago
Tipe review
Waktu review
Article processing
charge (APC)
Tanggal submit
Tanggal diterima
Tanggal
dipublikasikan

Agus Junaidi, Arfiah Busari, Erwin Kurniawan A., Irwan Gani,

Dio Caisar Darma

Erwin Kurniawan A.

erwin.kurniawan.a@feb.unmul.ac.id

Spillover Effect of Human Capital and Human Development in Shaping
Agricultural Productivityy Scope of Indonesian Capital City (IKN)
Tekirda] Zi r aadfourfrabokTekirdag AgriculiDral Fagultys i
(JOTAF)

2025

22

4

942 955

https://doi.org/10.33462/jotaf.1540354

Scopus/ Internasional

https://www.scopus.com/sourceid/21100856603

Agricultural economics, agricultural machinery, irrigation and drainage, anim
sciences, food engineering, field crops, horticulture, plant protection, biosyst
engineering, agricultural biotechlogoy and soil science

Namik Kemal University Agricultural Faculty

Turki

13027050

0,283 (Q2)

9

https://www.scimagojr.com/journalsearch.php?g=21100856603&tip=sid&cle:
Doubleblind

+1 tahun

Tidak ada (free)

4 September 2024
1 Mei 2025
29 September 2025

*Sorumlu Yazar/Corresponding Author: First Author Adress, City and Country.-Bail: first author@xxxx.xx

OrcID: 00000060000-:000X

2Second AuthorAddress, City and CountrE-mail: second author@xxxx.x» OrclD: 0000-0000-0000-000X.
3Third Author Address, City and Countrf-mail: second author@xxxx.x=x OrclD: 0000-0000-0000-000X.

At erézarl, Yazar2, Yazar3. (2028lak al eni he lbiaxd &J] éZi r aatx(xFadke | t esi

Dergisi,

Citation: Author 1, Author 2, Author 3. (202xJitle of the manuscriptiournal of Tekirdag Agricultural Facultyx (X): XX-Xx.

*OXXXXX XXXXX XXXXXK XXXXXX XXXXX XXXXXX.
Tekirdafj
yayénlxanmékt ér .

EBu - al ékma
kapsaménda

Kemal ni
7

Namé k |
Tekirda

t ar af & nand/40f)

XX

Creative

Commons

Li sanse

(https:

/


mailto:first%20author@xxxx.xx
mailto:second%20author@xxxx.xx
mailto:taktas@nku.edu.tr
https://orcid.org
https://orcid.org
https://orcid.org
mailto:erwin.kurniawan.a@feb.unmul.ac.id
https://doi.org/10.33462/jotaf.1540354
https://www.scopus.com/sourceid/21100856603
https://www.scimagojr.com/journalsearch.php?q=21100856603&tip=sid&clean=0

Junaidi, Busari, Kurniawan A., Gani & Darma
Spillover Effects of Human Capital and Human Development in a Sustainable Agricultural Model in the Scope of IKN

Riwayat PeeiReview

Tahap 1. Registrasi jurnal(29 Agustus 202%
> C % degiparkorg.tr/en/register/check-email . Q ¥ o Kesalahan

Del‘gipal'k 0= Sandi tersimpan X f—

AKADEMIK

@ erwinkumiawana@febunmul.ac.id ’

Register
£ Kelola sandi G

User account created successfully. Please activate your account by clicking the link in the e-mail we sent you.

Your user registration has been completed. To use your account, please use the link in the e-mail we sent to erwin kurniawan.a@feb.unmul.ac.id

Quick Links Our Mobile Applications

D € rgl Par k Journals o
AKADEMIK ® Google Play
Subjects

DergiPark is ranked number 1by academic community in

. ) ) Training and How-to Videos g Download on the
reaching knowledge in Tarkiye. 9

& App Store

FAQ

Follow us
Contact

m KVKK n & m
Q, Search mail s @ Active v @ @ Hp °® e

€ 0O & 0 & ®m D TR B
Welcome to DergiPark Platform (&xemal) inbox « a B
DergiPark <no-reply@mail0.dergipark > Th 59PM (Tdaysage) ¢ @}

@
BY Translate to English X .
o

DergiPark +

AKADEMIK

Hello Erwin Kurniawan A.,

Please click on the https://dergipark.org.tr/en/register/confirm/sFkry 3UlisZI2tzp4Wm-
mBqcSDM-SHbFiBGENDDItUK link to complete the activation of your account

Thanks,
DergiPark

XX



JOTAF/ Journal of Tekirdag Agricultural Faculty, 202x, xx(x)

€ G % dergiparkcorgtr/en/login & ¥ G i
DergiPark

User Login

enwin kumiawan.a@feb.unmulac.id

You must log in to manage Login

ticle processes and receive Register
notifications.

Sign in with e-Deviet Sign In with ORCID

G % dergiparkorg.ir/en/register/confimed =4 e Keszlahan
Del'gipal'k About ~ Journals Publishers v Researchers Subjects Joumnal Wizard Help Trends A english v E Kumiawan A v
AHADEMIK
Account Confirmation

* You can edit your profile information.

¥ If your article is published in DergiPark, you can link the article to your profile page. For this, you can use the "This is me” option on the page of the article.
*You can add articles to your favorites to read later.

*You can follow the journal, subjects and researchers, and receive notifications from their publications.

¥ You can create your research project in DergiPark and link an article to your project.

* You can use DergiPark for more.

Quick Links Our Mobile Applications
Journals »
Google Play
Subjects

Training and How-to Videos

DergiPark

rgiPark is ranked number | by academic communit
dge in Tarkiye

® App Store

XX



Junaidi, Busari, Kurniawan A., Gani & Darma
Spillover Effects of Human Capital and Human Development in a Sustainable Agricultural Model in the Scope of IKN

Tahap 2. Pengiriman paper (4 September 2024)

% dergipark.org.tr/en/journal/1020/article/1540354/author/overview Q % G

i ish
DergiPark 4 oo @cwmaana

Spillover Effects of Human Capital and Human
Development in a Sustainable Agricultural Model in E
the Scope of IKN

Status: Naw Submission

Typo: Research Atticle = submission Date: September 4, 2024 Editor
Subject: Sustainable Agricutural Development, Agricultural -
Polic i gricuttural
2% Due Date: September 24,2024

Economics (Other) o DueDate:September
It 1540354

Overview WFies @ Messages imeline = Emails

Y
Authors ©)
~ & Withdraw Artcle ®
Author Author Corresponding Author Author
Agus Junaidi Arfiah Busari Enwin Kumiawan A Inwan Gani

Lacid arfioh buscrigfel
+62811-5587-588
0000-0002-7818-137X

+62813-4736-0207
0000-0002-1478-2803
L

Universitas Mulaworman 7
Univensitas Mulawarman

Author

Do Caisar Dorma

sordormagfebunmul acid
+52622-1001-3601

0000-00( 7670
Universitas Mulawarman

Q Search mail -] ® Active v
¢ ® 08B & 0 &G ® D ez ¢ > @
Tekirdag Ziraat Fakultesi Dergisi - Article editing request received (&l inbo: « EY]
@) Dergipark coepye r> : a
® o @
[ sep | DergiPark Tekirdag Ziraat Fakilltesi :
4 Wed Sep 4 4:10pm - Thu Sep 19, 2024 Sam (WITA) o
Wed pr Where  ANKARA S
dergipark@ulakbim govtr® 410pm DergiPark Tekirdag Ziraat Fakiiftesi .. !
.
DergiPark
AKADEMIK
Dear Erwin Kumniawan A.,
The editor requested editing for your article titled 1540354-"Spillover Effects of Human Capital and
Human Development in a Sustainable Agricultural Model in the Scope of IKN".
After completing the operations such as uploading files and replying fo sent messages, if any, you
can finalize your process with the "Complete Resubmission" button.
You can reach the article process from the hitps://dergipark.org tritrfjournal/1020/article/ 1540354/
2authorioverview link.
DergiPark £

XX



JOTAF/ Journal of Tekirdag Agricultural Faculty, 202x, xx(x)

! % dergiparkorg.tr/en/journal/1020/article/1540354/author/messages?userld=12528

DergiPark

ARSDEMTK

A Duygu Boyraz Erdem
Edtor

Duygu Boyraz Erdem

Dear Authar,

Thank you for choosing our journal. As a result of the praliminary
evaluation of your articls, some deficiencies were idantified. if
these deficiencios ara corrected and uploaded via the same 1D, it

will be re-evaluated.
Bestregards

shortcomings:

- our journal (Tekirdag Faculty of Agriculture Jounal) should be

cited ot least 2 times

~Refarences section should ba checked according to the

Manuscript Template.

-The. y should

Flagiarsm Datection softwara program, and the raport should be

uploaded together with the entire article.

Septamber 4 2024 at 012 AM

Q% &0

A1 Engish v e[KumiuwunA.' v

Erwin Kurniawan A.

Daar Editor,

Thank you for your response and cenfirmation. The authors
appreciata the inft

submission. First, we will cite twe papers publishad in the Tekirdag
Faculy of Agriculture Journal according ta th topies discussed
Second, the reference list will be corrected according to the
tomplate. However, egarding plogiarism checking software, on
compus we only subscribs to Turitin. 1 possible, are we allowsd to
use existing tools? Please respond from you.

Many thanks,
Envin Kurnicwan A

‘September 4 1024 ot G113 M Edit  Delete

XX



Junaidi, Busari, Kurniawan A., Gani & Darma
Spillover Effects of Human Capital and Human Development in a Sustainable Agricultural Model in the Scope of IKN

Lampiran 1: Dokumen kelengkapan pengiriman

Jour nal of Tekérda:
Tekirdaj Ziraat Fa

http://jotaf.nku.edu.tr
e-ISSN 21465894

SUBMISSION CHECKLIST

Please make sure that the requirements below were fulfilled before submission!

1 "Manuscript Template" was used to format the paper.

2 Manuscript files were given Microsoft Office Word format (version 2003 or above).

3 Full names and contact information (addressyadl, telephone) were given on the first page.
4 At least two references were made to the JOTAF

5  All authors were given an ORCID number.

6  The whole article is written 1.15 spaced (excluding Figures and Tables).

7 2.5 cm space was given for all margins of pages.

8  Page and line numbers were given restart on every page.

9  Times New Roman 10 size fonvas used in the manuscript (excluding Figures and Tables).
10 The abstract must be in both Turkish and English, Burttish and English abstract must be

minimum 250-Maximum 400 words.

11 Authors of norTurkish origin may submit their manuscripts with an abstract written in En
only.

12 5-8 keywordsdifferent than the title words were given.
13 Tables and Figures were referred and numbered consecutively in the text.
14 Tables and Figures were given in the text.

15 All the sources listed in the References section are showexinall the references shown in tl
text are listed in the references section.

16 Figures with high resolution, minimum 600 dpi in jpg format.

17 If there are abbreviations in the article, the abbreviation should be given in parentheses !
was first mentioned.

18 References were arranged chronologically and given according to APA 6.0.

19 Manuscript did not exceed 17 pagesxcept cover page.

20 Used a period in decimal fractions (2.01 rather than 2,01).

21 A number was given to each formula and it was placed in parentheses to the right.

22  Slash "/" was not used in units, and a space was given between the unitsathesthan m/s, k¢
N hat rather than kg N/ha).

23 The result of similarity tesiThenticate Plagiarsm Detectiomjust be under 24%.
24 All authors signed the copyright form.
25 Corresponding author signed the Manuscript Submission Check List and Copyright Form.

KK KEAIRKIK KKK K IR KXKEKX

26 Copyright Form, Submission Checklist, iThenticate similarity test, Manuscript word file
authors names and Manuscript word file without authors names were uploaded.

XX



JOTAF/ Journal of Tekirdag Agricultural Faculty, 202x, xx(x)

| agree that | have read and approved the above items in order to provide a full and accurate presentation.

Corresponding Author

Name . Erwin Kurniawan A. Date : August 29, 2024
Signature : /%“ Phone . +62 81346269132
s 4,
Bu belge bakvuru sérasénda AEk Dosyalaro adé alténda sistem ¢(zerinden g°nderil me
XX



Junaidi, Busari, Kurniawan A., Gani & Darma
Spillover Effects of Human Capital and Human Development in a Sustainable Agricultural Model in the Scope of IKN

Tahap 3. Konfirmasi & penyerahan ulang lengkap (4 5 September 2024)

¢ 3 0 % degiparkorgir/en/joumal/1020/artide/ 1540354 author/messagesTuserd=12528 b4 G

DEl'giPﬂI'k 4 fngisn v eE Kuriowon 4. §§ ~

Duygu Boyraz Erdem
Dear Author;
We can manage for you iThenticate Plagiarsm Detection report Please made oll

comections and uplood file(s) to the system.
Best Regards

‘Saprambar 4, 2024 of 72535 A

Erwin Kurniawan A.

Dear Editor,

Thank you for your wisdom. it seems there was on erfor when resubmitting the paper
file, where | clicked on a part | shouldn't have. Can you help us to reapen the

resubmission menu?.
Regards,
Erwin Kumiawan A.
Saptamber § 2024 ot 456,08 AM Edit Delete
Q Search mail = oty @ @ 0@ e
« B 0 ® 85 O & m D : sef2m < > [
Tekirdag Ziraat Fakultesi Dergisi - Article editing request received (Edemal) inbo: x 8 B
® DergiPark <no-reply@mail0.dergipark.org.tr> Thu, Sep5, 3:12PM (13hoursage) ¥ € H
@ v @
*
L
.
DergiPark
AKADEMIK
+
Dear Erwin Kurniawan A.,
The editor requested editing for your article titled 1540354-"Spillover Effects of Human Capital and
Human D p ina inable Agricultural Model in the Scope of IKN"
After leting the operations such as uploading files and replying to sent messages. if any, you
can finalize your process with the "Complete Resubmission” button
You can reach the article process from the https://dergipark.org.tritr/journal/1020/article/1540354/
author/overview link
DergiPark
>

XX



JOTAF/ Journal of Tekirdag Agricultural Faculty, 202x, xx(x)

Tahap 4.Permintaan & usulan pengulas (6 September 2024)

Q, Search mail = ®activer (B 3 °® e.

€ 0O m HE O & @m D i 3of2081 < > B
[Dergipark] Yeni Mesajiniz var / You have new message (&demal inborx e B
[} DergiPark <no-reply@mail.dergipark.argr> Fri,Sep 6, T:41PM (4 hoursaga) ¥y € H
@ o @
)

DergiPark

AKADEMIK

Tekirdag Ziraat Fakiltesi Dergisi - M. Omer Azabagaoglu size mesaj gonderdi
Tekirdag Ziraat Fakultesi Dergisi - M. Omer Azabagaoglu sent a message.

Bu mesajl, DergiPark stiregleri ile olan ilikiniz nedeniyle almaktasiniz. Email almak istemiyorsaniz
kullanici hesabiniza giris yaparak tercinlerinizi yonetebilirsiniz: E-Posta Tercinleri

©2024 DergiPark | Her hakki sakiidir, iletigim

& 5 @ % degipark icle/154035 1d=4618 EE\*G
A1 Torkge v eEKumm‘.\‘unn g~

M. Omer Azabagaogiu

Dear Author,

R Duygu Boyraz Erdem Please suggest two referees who have worked in this field, But please
Editor make sure thal they are from outside your own institution. It would be
move appropriate f they ore from o different counlry.

Best regards

HHW40T

Enwin Kurniawan A.

Dear Journal Editor,

Thank you for your response. To follow up on your suggestion, we.

propose 2 judges side the authors’ institutions and
We conducted trocking, discussion, and found these two judges in
with ighli i the poper, i

econamics. Below is a list of the proposed judges.

Referee

Hare : Nadia Palmier, PhD

Country - Raly

Affiliation : Dipartimenta di Studi Economici e Giuridici, Porthenope
University of Naples, Naples

E-mail : nodio.palmieri@uniparthenope.t

Referee 2

Harne : Dr. Azizbek Khurramov

Country : Uzbekiston

Alfiliation : International School of Finance and Technology, Tashkent
E-muil : azizbek khuramov@yahoo.com

S 20201802 Digenle S

XX



Junaidi, Busari, Kurniawan A., Gani & Darma
Spillover Effects of Human Capital and Human Development in a Sustainable Agricultural Model in the Scope of IKN

€ =2 € % dergiparkorgir/en/journal/1020/article/1540354/author/review B a Keszlzhan

DergiP_ark & Engiish ~ eE Kumniowon A & v

Spillover Effects of Human Capital and Human Development

ina Sustainable Agricultural Model in the Scope of IKN ) Editor
E Status: In Review

Type: Research Article
Subject: Sustainable Agricultural Development, Agricultural Policy, = submission Date: September 4, 2024 Section Editor
Agricultural Extension and Communication, Agricultural Econornics (Cther)
1d: 1540354

Overview  Review Bifies () Messages (5 Timeline X Emails

. N
Editors (v)

‘"’ 4, Send Withdraw Request ®

Editor Section Editor

Assigned Date: September 4, Assigned Date: September 5,

2024 024

Duygu Boyraz Erdem M. Omer Azabagaogiu

XX



JOTAF/ Journal of Tekirdag Agricultural Faculty, 202x, xx(x)

Tahap 5. Perubahan pengulas baru (2529 Oktober 2024)

Q Search mail = oAt (D @ QQ a’
« B 0 W 85 0 @& m D : dof368 < > B
[Dergipark] Yeni Mesajiniz var / You have new message (sl Inbox x =
® DergiPark <no-reply@mail0.dergipark.org tr> Fri,Oct 25, 3:37PM (4 daysago) ¢ €
@ vme~ @
BR Translate to English X

DergiPark N

AKADEMIK

Tekirdag Ziraat Fakiiltesi Dergisi - M. Omer Azabagaoglu size mesaj gonderdi.
Tekirdag Ziraat Fakiiltesi Dergisi - M. Omer Azabagaoglu sent a message.

dergipark.org.tr/tr/journal/1020/article/1540354/author/messages ?userld=46182

Bu mesajl, DergiPark surecleri ile olan iliskiniz nedeniyle almaktasiniz. Email aimak istemiyorsaniz

kullanici hesabiniza giris yaparak tercihlerinizi yonetebilirsiniz: E-Posta Tercihleri >
€ 3 C % demgiparkorgtr/en, 1020/article/15403 6182 EaQay ¥ e Kesalahan
Del'gipark A1 Engish v eiKum«cwan. v
ARADEMIK
M. Omer Azabagaogiu
Deor Author,
There hos been no response from the referees. It would be good if you
could suggest other referees.
Best regards
October 25,2004 ot 03645 A
Erwin Kurniawan A.
Deor Journal Editor,
Thank you for your
t hesitate iy y question

Nome : Prof. Agata Malok-Rawlikowska, Ph.D
Country: Polond

Institute of Economics and
Y i SGGW

E-mail: ogato_malok_rowlkowsko@sggw.edupl

Name : Assoc. Prof. Drini imami, PhD

Country : Alabania

Affiiotion - Foculty of Economics and Agribusiness, Agriculturol
University of Trana

£-mail - dimamigubt edual

Best wishes,
Enwin Kumiawan A

October 20 2004 ot £4231PM. Edit Delete

XX



Junaidi, Busari, Kurniawan A., Gani & Darma
Spillover Effects of Human Capital and Human Development in a Sustainable Agricultural Model in the Scope of IKN

Tahap 6.Informasi hasil ulasan pertama (17 Maret 2025)

-
1

M Gmail Q Searchmail = ouncier (O & °@ e

¢« BOE 80 & ®D

Tekirdag Ziraat Fakiiltesi Dergisi - Minor decision marked for the article (&temal) ibocx =N
0 DergiPark <rio- 0.dergipark orgtr> Mon, Mar PM(Tdaysage) fy &€ i
. tome v @
5
.
DergiPark
AKADEMIK
+
Dear Erwin KumiawanA.,
1540354-"Spillover Effects of Human Capital and Human Development in a Sustainable Agricultural
Model in the Scope of IKN" is the minor decision marked by M. Omer Azabagaogiu for the artice.
Dear Erwin KumiawanA.,
Decision: Minor Revision
Reviewer Reviews >
2 C % dergiparkorg.trfen/user/list-processes/ROLE AUTHOR w .i'. e

'
Del'glpal'k About v Jounals Publishers v Researchers Journol Wizard Help  Announcements v A3 Engiish v eEKumiuwunkﬁ v
AKADEMIK

Author's Processes £ + Author's Proc

Total Journal: 1 Total Article:1 Process Expected: 1 HELUCR (L) Download v
Continuing Processes
Completed Processes
Due
Journal Article Status Date
Journal
Tekirdag Ziraat  Spillover Effects of Human Capital and Human Under Aprill,  Process
Fakultesi Dergisi  Development in a Sustainable Agricultural Modelin -~ Revision 2025
the Scope of IKN
Status

*Under Resubmission  * Under Revision

Previous n Next

XX



JOTAF/ Journal of Tekirdag Agricultural Faculty, 202x, xx(x)

¢ + (@ % dergiparkorgir/enfjournal/1020/article/1540354/author/decision % = e

DErgiI:alel( A2 fnglish v eEKum\’uwunA.a v

<

Decision Letter

&, Send Withdraw Request @

& Previous Decision Letters -

Decision Letter-1

Dear Erwin Kurniawan A
Decision: Minor Revision

Decision Date: March 17, 2025
Reviewer Reviews
Reviewer-1

1.Is it necessary to review by the statistics editor?:
-Yes

 Review file-] uploaded by the reviewer
¢ + €@ % dergiparkorgtr/en/journal/1020/article/1540354/author/decision o F e

DergiI:glrli

A2 Engishv eLKum\'uwunA.ﬂ v

Recommendation: Major Revision

Revigyier=2 &, Send Withdraw Request ®
1.Isit necessary to review by the statistics editor?:
-Yes

eview file-1 uploaded by the reviewer
eview file-2 uploaded by the reviewer

Comments and Suggestions for Author: Revise the manuscript by addressing all the suggestions
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1. Editor Decision

Section Editor - M. Omer Azabagaogiu

Decision: Minor Revision

2.Reviewer Reviews

De

Reviewerl

LIs it necessary to review by the statistics editor?: Yes

Comments and Suggestions for Author: Comments 1. The title did not justify the aim and findings of the study.
I'suggest the authors to modify the topic to suit their study. Also, write IKNin full. 2. Abstract The abstract does
not link the research problem to the study’s aim. Although the abstract stated the issue identified in lines 6 to
16, it was lengthy and unable to link it to the study's aim properly. The abstract should contain a concise
motivation, the need for the study, the aim of the study, the methodology, the result, and the conclusion. Also,
rearrange following the outline. 3. Reduce the keywords to six. 4. Starting an introduction with a citation is not
the best practice. Merge paragraphs one and two and summarize them. 5. The authors stated, Tothe
authors' knowledge, there are still few manuscripts that discuss the four production factors mentioned above
on agricultural productivity in developing markets.” However, the studies were not mentioned. To improve the
introduction section, the authors need to clearly show the gapiin the literature and how their study

C % dergiparkorg.tr/en/journal/1020/article/1540354/author/decision

rgiPark

contributes to it. They need to concisely add recent studies and show the gap they are filling clearly. 6. What
the authors meant by these statements is not clear, “First, the relationship between investment, labour, ICT,
and NTP on human capital. Second, the relationship between investment, labor, ICT and NTP on human
development. Third, the relationship between human capital and human development on agricultural
p ivity. Fourth, the relationship between i lobor, ICT and NTP on agricultural productivity. Fifth,
the relationship between investment, labor, ICT and NTP on agricultural productivity is moderated by human
copital Sixth, the relationship between investment, labor, ICT, and NTP on agricultural productivity which is
moderated by human development”. Do they mean, for instance, First, the effect of investment, labor, ICT, and
NTP on humon capital? Or First, the relationship between investment, lobor, ICT, and NTP and their effect on
human capital? 7. Under the model specifications, where you have “al.. of = regression model" al is not @
regression mode; instead, it should either be a constant or intercept. Also, it is better to name  as the
coefficient and use X for the independent variables. 8. Explain how you estimate ogricultural productivity. Give
the measuring units for all variables. 8. The sentence “The three instruments in MRA are descriptive statistics,
tests, and hyp is tests” needs modification. The i are not part of MRA; they are just
descriptive summaries of the variables used in MRA. 10. Briefly explain the titie of each model in Table 4.11.
Change the justification subsection to “Discussion". Discuss the findings critically and give their implications.
Give a possible reason for the results. 12. The article needs to be proofread, as there are some grammatical
errors that make it hard to understand whot the authors meant in some places. For instance, in the testing of
the hypothesis, | suggest they use language editor software ik y to correct the

Recommendation: Major Revision

Response to Review

Dear review team. We app! your ottention in hig! g this article. All your comments and
suggestions have been followed by the authors. Also, we followed up with revisions. The changes are

a
-
v
attached to the article file (revised version) and review form Regoards. 4
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Reviewer 01
My contributions to the article are given below

Commens1 : In the abstact, the author needsgrovo st ate
investment and NTPThe author can just make a specific recommendation).

Response 1: Thank you for your foresight. The authors did their best to make revisions. We have
improved the recommendations in the abstract. Recommendations are made specifically related to the
thematic issues discussed.

Commens 2: All the acronyms should be written in full at the first mention

Response 2: Abbreviations in the body of the paper are mentioned.

Comments 3The author should clearly state the study objectievs and hypatheses

Response 3: Proposed hypotheses are included and clearly written based on the variables analyzed.
Comments 4Report the findings in past tense

Response 4: Incorrect words, sentences and punctuation are corrected using the translator service. Now,
you can view the latest revision.

Comments 5Complete all the incomplete statements in the text
Response 5: Incomplete statements in the text were updated for contextualization and relevance.

Comments 6tn which year was this research conducted? It is necessary to write in the methodology the
year in which the data were extracted.
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Response 6: This study uses an MRA model with a-yéee database (20018023). The year of data
collection is mentioned in the abstract, sltapter 2.1: paragraph 1, and conclusion chapter: paragraph
2. Perhaps you need to dousleeck.

Reviewer 02

The study explores the effects of investment, labour, ICT, and Farmer's Exchange Rate on agricultural
productivity in Indonesia, using human capital and human development as moderator variables or not.
Below are my comments and suggestions.

Commens 1:The title did not justify the aim and findings of the study. | suggest the authors to modify
the topic to suit their study. Also, write IKN in full.

Response 1: Dear reviewers, first of all, we give our full attention to your concerns. The title of the

article was changed according to the purpose, object, and findin
Effects of Human Capital and Human Development inp8ttaAgricultural Productivity Scope of
I ndonesian Capital City (I KN)o. Also, the current title was modi fi

the abbreviation of IKN mentioned.

Comments 2Abstract The abstract does not link the research problem to the study's aim. Although the
abstract stated the issue identified in lines 6 to 16, it was lengthy and unable to link it to the study's aim
properly. The abstract should contain a concise motivatiometbeé for the study, the aim of the study,

the methodology, the result, and the conclusion. Also, rearrange following the outline.

Response 2: The abstract is reorganized. Broadly speaking, the abstract links the motivation, problem
statement, research objectives, methodology, results, and conclusion. You can review the abstract
changes we made.

Comments 3Reduce the keywords to six.

Response 3: The number of keywords was reduced to five: (1) Human capital, (2) Human development,
(3) Agricultural productivity, (4) MRA, and (5) IKN.

Comments 4Starting an introduction with a citation is not the best practice. Merge paragraphs one and
two and summarize them.

Response 4: Paragraphs one and two of the Introduction Chapter are combined. In addition, the authors
summarize sections that are related to each other.

Comments5The aut hors stated, ATo the authors' knowledge, there are st.i
the four production factors mentioned above on agricultural prod
However, the studies were not mentioned. To improve the intretustction, the authors need to

clearly show the gap in the literature and how their study contributes to it. They need to concisely add

recent studies and show the gap they are filling clearly.

Response 5In that perspective, this study offers novelty to the development of a complex and
multidimensional topic, where the authors find the reasons for unfinished business. To fill the lacunae
and gaps of previous unanswered research, this study incorporatemexsocial, and technological
factors such as investment, labor, ICT, and NTP to create more productive agricultural sector growth.
The study results also contribute to science by identifying the role of conducive environment reflected
by human capital and human development in improving agricultural productivity.

Comments6What the authors meant by these statements is not clear, HAFi
investment, labour, ICT, and NTP on human capital. Second, the relationship between investment, labor,

ICT and NTP on human development. Third, the relationship leetvieiman capital and human

development on agricultural productivity. Fourth, the relationship between investment, labor, ICT and

NTP on agricultural productivity. Fifth, the relationship between investment, labor, ICT and NTP on

agricultural poductivity is moderated by human capital. Sixth, the relationship between investment,

|l abor, I CT, and NTP on agricultural productivity which is moder at e
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mean, for instancé-irst, the effect of investment, labor, ICT, and NTP on human capital? Or First, the
relationship between investment, labor, ICT, and NTP and their effect on human capital?

Response 6: The research statement refers to the model. In the MRA method, six models were developed
to test the research objectives described in the conceptual framework and proposed hypotheses. The first
to fourth models highlight direct effects, whileetfifth and sixth models investigate indirect effects
(moderating). In addition to Figure 1, the six relationships are also included in Table 4.

Comments7?Under the model specifications, where you have @AU1.
regression model; instead, it should either be a constant
coefficient and use X for the independeatiables.

Response 7: The authors realize that there is an error in the statistical symbols. Referring to the

regression model specification, U = constant or intercept.

independent variable. In the latest revision, ya refer back to Subchapter 2.3: analytical tools,
especially in the first to sixth function equations. The current display corresponds to the correct naming
of the notation.

Comments 8Explain how you estimate agricultural productivity. Give the measuring units for all
variables.

Response 8: As with the content of the paper, the main objective of the research is to predict agricultural
productivity based on direct and indirect relationships. Then, the relationship between these variables is
divided into six models. Referring to tpeoposed hypotheses (see arrows in Figure 1), the first model
investigates the relationship between investment, labor, ICT, and NTP on human capital. The second
model investigates the link between investment, labor, ICT, and NTP to human developméritdThe
model explores the link between human capital and human development to agricultural productivity.
The fourth model investigates the relationship between investment, labor, ICT, and NTP on agricultural
productivity. The fifth model analyzes the retatship between investment, labor, ICT, and NTP
moderated by human capital on agricultural productivity. The sixth model analyzes the relationship
between investment, labor, ICT, and NTP moderated by human development on agricultural
productivity. More fuly, the units of measurement for all variables are summarized in Tabie 1.
particular, the statistical equation for the indirect or moderating relationship was corrected (see the
functions of equations 5 and 6).

Comments9The sentence fAThe
and hypothesis testso n
summaries of the variables used in MRA.

three i
eeds modi f i arejusidesoriptveT he i nstrument s
Response 9: As explained in subchapter 2.3: analytical todlsafagraph), where Yes, Moderated
Regression Analysis (MRA) is one of the regression analysis techniques often used in the context of
linear regression and multiple regression. Basically, MRA is an advanced form of regression that
involves the interactiobetween predictor variables and moderator variables. In other words, MRA is
used to explore whether the relationship between the independent variable (predictor) and the dependent
variable (esponse) is influenced by other variables called moderators. Because the statistical software
used is SPSS, in addition to hypothesis testing, other forms of output are descriptive and correlation
statistics. To strengthen this argument, we justify thecipie of MRA work in the 2 paragraph.

Comments 10Briefly explain the title of each model in Table 4.
Response 10: The specifications of each model's title are outlined below in Table 4.

Comments11Change the justification subsection to fADiscussiono.

give their implications. Give a possible reason for the results.
Response 11: The name of subchapter 3.2 was changed (from

Comments 12The article needs to be proofread, as there are some Grammatical errors that make it hard
to understand what the authors meant in some places. For instance, in the testing of the hypothesis, |
suggest they use language editor software like Grammarly fiecttine manuscript.
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Response 12: Thank you for your feedback on readability. We have made the necessary corrections. We
utilize a translation tool, specifically the Free Al Proofreader, to help address certain grammatical errors
that may hinder reader comprehension. Thisuide$s hypothesis testing, where the authors have also
made revisions based on your initial guidance.

Editor suggestions

Spillover Effects of Human Capital and Human Development in a Sustainable Agricultural
Model in the Scope of IKN*

Comments 1: There is no need to give the same vaiies in the correlation table in Table 2. Values
above or below 1 in the table should be deleted.

Response 1: Maybe you mean Table 3? Table 2 is about descriptive statistics, while Table 3 is a summary

of correlation values. The autCbhroarssly,ifteercarel#idn uncl ear i nformati on su
coefficient is positive (+) and close to 1idk, the regression model is considered sttong You can see

the update in paragraph 3 in scit|apter 3.1: Findings, paragraph 3, positioned above Table 3.

Comments 2: The coefficient of determination should be symbolized with R, not r

Response 2: Dear editor, thank you for your dedication. We acknowledge that there were minor errors,
particularly in the writing of statistical symbols. We have changed and revised two statistical symbols.

First, the correlation coefficient is abbreviate@ROf and t he coef ficient of determination is abb
t oRof These two corr ect i-chaper 3d:aFndingse(4th; Bthy arel 6t d i n sub
paragraphs).

Comments 3: The significance of the coefficient of determination should be given.

Response 3rhe significance of the coefficient of determination is given. You can track the new changes
in paragraphs 5, 6, and 7 of subchapter 3.1. This also includes additional information about the size of
the coefficient of determinatiofiRf) and its five categories.

Comments 4: Since the correlations were made on 9 values, even high correlatioweedufesind to
be insignificant. The results would have been more useful if there were more values.

Response 4: Do you mean the coefficient of determinaBdy? (Statistical results referring to SPSS
output (such aB? and other parameters) follow the analyzed period of 9 yearsi(2028). In the case

of R%in models 1, 3, and 5, a weak and moderate relationship was found. Meanwhile, models 2, 4, and
6 fall into the strong and very strong relationship categories. As is known, the correlation coeR)cient (
measures the strength and direction of the linear relationship between two variables, while the
coefficient of determinatiorR?) describes the proportion of variability in a model. In the context of this
study, neither a higR andR? value guarantees a significant probability of indicating that chance factors

or other outside influences were not included in the test. To enhance the usefulness of the study, the
authors added additional arguments and justifications in highlightingtémiietation of the statistical
results. See additional explanation (9th paragraph) in section 3.1. Relevantétesadicited to support

the reasoning and facts.

Comments 5: T significance valusisould be given under the correlation table.

Response 5The significance valuep) of the correlation coefficient is included in Table 3. We also
include additional information on the explanation of the correlation coefficient. Please note paragraph 4
in subchapter 3.1.

Comments 6: Table 2. Standard deviation vatzesbe shown next to each mean. The valudee 1st
column in Table 2 are confused, they should be given more clearly.

Response 6: Basically, all descriptive statistics items are contained in Table 2. Descriptive statistics not
only explain the minimum, maximum, and mean scores, but also the standard de@&)iofo
facilitate visualization, the authors made modifications by returning the initial display according to SPSS
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output. Specifically, a description of the minimum, maximum, and mean scores is presented
to the variables in sequence.
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for IKN. This study aims to explore the relationship between investment, labor, Informati@oemdunicati

Technology (ICT), andhe Farmer's Exchange Rate (NTP) on agricultural productivityardless ofvheth

rvelvinghuman capital and human developmentoare involvedBata-setduring2012023The dataset coye

the period from 2015 to 202and is processedhroughusing Moderated Regression Analysis (MRA).
objectivity of the study isddressed-tm PPU as an IKN. Empirical evidenetowsndicatesthat ICT hag
significant impact on human developmept< 1%). Both l-abor and ICThave-asignificanty influence ¢f
agricultural productivity j¢ < 5%). Furthermorewhile human capitalvas-did not able to play its role g
moderating variablehuthuman developmentas-able-tesignificantly moderate the relationship between 14
and agricultural productivityp( < 5%). The novelty of this studgee$ies in identifying a gapthat-isn
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inputand-eutpdf output to inputAgricultural productivity can also be calculatesirgbased orfand aregpq

uhit), such asin plantations. Specificallypgricultural-productivity—ig refers tothe carrying capacity
strengtieffectivenessof agricultural landte—in produénge crops (Sukri et al., 2023). Productive lan

definectharacterizeas landhat-can-produce-goadpable of generating substantedpproductiotyields whid
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sectorepresentsignifiesaleng-termsustainedncrease in output-terms-ofelative toproduction inputs (Rosyadi
et al., 2023)Basically, agricultural productivitisserves aa symbekey componenof prosperity for countries
and regions thatelydependon their natural resourcesithin the agricultural sectoigricultural-productivityt
plays avitalcrucialrole as a sign thab demonstrating the sustainable development of this sdaicthermore,
the agricultural sectas-able-to-develop-sustainaldyts aé,lheagrieeﬂ%wal—seeter adriving force forthe growth
of other sectorste-grew-aceording-taligned with potential and economic conditioriBitriadi et al., 2023
Substantially, one of theey parameterssf-for success in agricultural productivity is agricultural economic
performanceas reflected in Gross Domestic Product (GDIR)hardiet al. (2022) statethat agricultural GDRs
representshe accumulation of revendermecheneratedrom biological resource management activitiggin
the domestic economic developmesttucturéramework threughlhis is categorized intdive subsectors
ineluding (1) food crops, (2) plantations, (3) animakbandry, (4) forestryand (5) fisheries. Excellence in the
agricultural sector is visualized by the production volume of both workers and farmers in generatingrorafits
a certain period. In the case of an agrarian country like Indonesia, the agricultural setteerbased ashe
backboneof the economyfor the fpast century (Kurniawan et al., 2024; Rosyadid Wijaya, 2024). The
agricultural sector in Indonesia-able-te-builglays a crucial role in fosteringocioeconomic prosperity by
previdingcreatingopportunities and absorbingassiva substantialvorkforce.

Recently, Indonesia has faced big challengesdarying—edaichieving equitable economic development,
especially advancing the agricultural secteran-inclusive-directiainclusively. One of the efforts to reduce
disparitiesn-the-agriculturalithin this sectoris-by-mevingnvolves relocatinghe Indonesian Capital Citgapital
city-of the-archipelag@@KN) from Jakarta to East Kalimantdhlurjanana et al 2025. This move aims to ensure
sothat regions such as Java and Sulawesich serveas agriculturabaseshubs,remain focused on producing
the best agricultural commodities (Jiuhardi et al., 2024). The IKN relocation preieessi-frorcommenced in
2022 yntil-newand continues to the present, manddigdhe-mandateaw Number 3of the-Law2022 of the
Republic of Indonesi&iumber-3-6£2022Thetargetof- thdKN prejecttargetis projected to be completed by the
end of 2024wherewith the maimprimary focusis-theon relocatbng-ef the administrative centelr-aceerdance
withAccording tothese regulations, IKN iglacegituatedin Sepaku. Initially, Sepaku wase-of-thea sub
districts of NerthPenajam PasétegencyUtara(PPU),Sepaku-walsut it has since beconaestrategic location for
the IKN authority with-separate—autherivhich operates independentifom the East Kalimantan Provincial
governmentEvenAlthough the Sepaku aresachas beerexpanded and is no longer part of PPU, RRld-a
prertyremains committeto supporing IKN's needsparticularlyin terms of food securityTalking about food
security, the spillover effesfrom the agricultural sector in PPU Regeheyhave significanthcontributedgreatly
to the economic growth of East KalimantaireughouDver the laspastfive periedsyears (2019 2023), data
from BPSStatistics of East Kalimantan Province (2024) reports thaddheultural sector'average distribution
of-to the agricultural-secter-#iGross Regional Domestic Product (GRDPyechednas8.06%, with the highest
distributiercontribution recordedn 2021 ameunting—tat 8.49%. AlseAdditionally, the IKN scenariostilt
matrtainsontinues to positioRPPU as a buffer zone that can support food security.

In the microeconomic corridor, Darma et al. (2022) expl#iat the fourfactors ofproductionfactors-that

influendnge agricultural GDPincludeare (1) capital, (2) labor, (3) technology, and (4) expartstThis study

highlights the Farmer Exchange Rafei{casesn-trdonesia-itis-calledNTPg) showdo assesthe capability of
theproducts produced by farmersmpareih relationto the productéarmers-neeithey requirdfor production and
household consumptio&apitatin agricultureiscapital refers to thwealththatis-operatadilized to produce
somethingdirectly or indirectlyinfacilitate the production processapitatit canbe-in-théake varioudorms, of
includingmoney, equipmenhand,lanekbeeds, fertilizerandetc. Capital isrery-essential in agricultureecause
ofdue toits funetien-role in providing land,covering operational costs for cultivatiorand facilitating the
distribution of agricultural commodities;re-se-eamong other functiondn practice, farmetsacquirecapital
comesfrom both their owneapitatesourceand borrowed:apitafunds Ther own capitalitsel-cemegy/pically
derivesfrom farmersincome and savings, whilearborrowedcapital can be obtained from financial institutions,
nonbank loansandmiddiemeimtermediaries

Exports can be manifestedite-as NTP. In principle, NTPisrefers tothe increased output of agricultural
commoditiesachievedthrough processing, transportatian storage (Priyagus et al., 2024he Aadded value
can benereasednhancedy addindgncorporatingingredients that make the commaodity metgactivappealing
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to buyers or easier for consumers to use. NTP per worker is estimated by dividing the total economic value
generated from the five agricultural ssbctors by theumber offarmers and farm laborersarkingemployedip
these sectorsdjusted for inflation buthowever, itdoes notake-intoaccountifferencefor variationsin the cdst
of living acrossdifferent countries. Increasing the capacity of agricultural products fegpcontribute [fo
achievnge food security for farming households. Food security is a fundamental concepe#uattmustbe
realized toguaranteensurethe primanbasic needs of alllevelssegmentsof society are meet One of the
attributegndicatorsof whether agricultural productivityan-reiis functioningoptimally er-retis threughthe export
intensity ofeertairspecific agricultural commodities. In other words, NTRalso serves a® signal of farnmer
prosperity in-encouraging trade in agricultural commodities.

The four production factors mentioned above are considee¢dstreng—enoudhsufficient to stimulate
agricultural productivity. While Eexisting factors are currently key elements influencing agricultural
productivity, but-are-stillhey remairdimited in theirendogenousg capacity For this reason, it isecessamssent|al
to considerotheadditionalcomponentsapart-froapeyondthe existing factors, for example human capital and
human developmel(§ a r € aBGdky @il 2828. By involving these two components, agricultural productivity
willkcan grow optimally. As-It is knownwell established thatuman capital and human developmentlm
attributes-that-are-connected-to-each-atltemrelated attributedFrom a macroeconomic perspective, tl
attributes can determine the future of the economy, includieggriculturle sector(Miranti et al., 2024; Rao,
1996).Apartfrom beingsubjects, humans are also objects of agricultural development. To b&mmhithHman
beingwell-rounded individuals, accesshealth and educati sorbed
in-is essential for successfully enterith@ agricultural job markéNecharet al., 2021) With adequate standgrds
relevantin health and education, workes:e-the-epportunity-tan improveenhanceheir welkbeing. In tujn,
improvedwelfare opens up insightsto understandg andimproveelevatingthe qualityefor life of individuals
er-and households facilitatingwith better access to education and health In the agricultural indusiry,
empowermentloes-not-only-foetwextends beyond just farmers; it also aims to foster prosperigrmersbutHs

also-oriented-towards-building-prosperity-at-large-becauseader scale, recognizing tftla¢ populations-algo
an-actor-anplaysa partinvelvedital rolein itthis process

Schultz (1981) developed the concept of human capital in the scope of U.S. farmers. By adopting mqre efficient
practices, farmers can increase production while utilizing less capital, labor, and land. In addition, physjcal capital
yields lower profits comg@red to human capital. Nkandu and Phiri (2022) investigated the impact of| ICT on
agricultural productivity in the Southern Province of Zambia. The Unified Theory of Acceptance and Use of
Technology (UTAUT) was applied to emphasize the seconomic aspestthat influence ICT adoption.
Behavioral intentions regarding ICT adoption are shaped by performance expectancy, social influence, effort
expectancy, and facilitating conditions. The analysis concluded that agricultural productivity is sigpificantly
detemined by ICT adoptionHuang and Wang (2024) and Zhu et al. (2024) observed that-eommmic
development substantially improves labor productivity among farmers in China. However, rapidcsomalic
progress has not adequately addressed the regional disparities in th&uagtiproductivity gap. To ensure the
long-term sustainability of agricultural growth, a balanced and integrated approach teecmoe@mrlic
development that incorporates environmental considerations and new technologies is ed$emiid.
development within a nation is intrinsically linked to education, which serves as a powerful tool for ajleviating
poverty. Kabiru (2020) linked the relationship between education and agricultural productivity, emphaiizing the
moderating role of selielp institutions in Katsina State, Nigeria. There is a positive correlation between gducation
and agricultural productivity, with selfelp institutions significantly influencing this relationship.

The urgency of this study is to highlight the caisgaklationshipsetween production factors in agriculfure
including: (1) investment, (2) labor, (3) ICT, and (4) NTP on agricultural producthath withand without the
influence ofhuman capital and human developmentwitheut-beth To the authors' knowledge, there are still few
manuscripts thatliseusaddressthe four production factors mentioned abowen relation to agriculturpl
productivity in developing markets. Then, therexig—a-singleurrently nopublication thatreludesncorporates
human capital and human developmeustbridging in-bridging the relationship between production fagctors
(investment, labor, ICT, and NTP) on agricultural productivity aByingncludingthese two moderating factors,
itis-heped-that there-will-bilis study aims to provide botheoretical preferences and practical implicatiops for
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sustainable agricultural models. Another originality lieshservation,wheits focus orthe IKN areawasvhich
has beerdeliberately chosen to be used as an evaluatitreimattes of policy-making in the agricultural sector.

2. Materials and Methods
2.1.Approach and Data Collection

This study was designedth-an-asseciative-approach-Benefitsisingan associative approach to identifythe
benefits ofquantitative data. Quantitative dataswerecollected fromhe BPS Statistics of North Penajam Pager

over nine periods (201%023). Bata-The data collection techniquesire—carried-eut-threugivolved selection,
recording, compilatiorand documentation. Technically, these datarelategertainto variousstudies, including: (1)
investment, (2) labor, (3)formation and Communication Technold@T, (4) Farmer's Exchange RAXTP, (5)the
Human Capital Index/HCI, (6Jhe Human Development Inde#iDI, and (7)the Gross Regional Domestic
ProduciGRDPof agricultural.

2.2.Variable Model

The variable model is structurédsed-en aroundtwo schemegdirect relationshipand indirect relationship
which areurtherdivided into sixdistinctpaths. Firstit examinegherelationshidink between investment, labor, ICT,
and NTP on human capital. Secoaifik study examingherelationshidink between investment, labor, ICahd NTP
ofin_relation tohuman development. Third, exploresthe relationshiplink_between human capital and human
developmenbnas it pertains tagricultural productivity. Fourth, thetudy investigateselationshiplink between
investment, labor, ICTand NTPconcerningagricultural productivity. Fifthjt analyzes hovthe relatienshiplink
between investment, labor, ICAhd NTP on agricultural productivity is moderated by human capital. Sixtiutihe
considers how theelatienshiplink between investment, labor, ICT, and NTP on agricultural productititgh-is
moderated by human developmérable 1below summarizes the operational definitions of each variable.

Table 1.Variable details

Commented [t9]: What is GRDP? At the first mention, tt
full meaning should be written.

Commented [uulOR9]: The authors appreciate the
reviewer's foresight. The abbreviation of GRDP was alrez
mentioned in the introductory chapter (3rd paragraph), bt
we clarified it again.

Variable type Sub-variables Coding_(unit). Measurements{units) - [Formatted Table }
Independent  Investment Inv Value of loans to banks in the agricultural < [Formatted: Left }
(RupiahIDR) sector-Rupiah-({BR)
Labor Lbr (%) Percentage ahepopulation aged 15 years « [Formaned: Left J
and dderver who work in the agricultural
sector%
Information and ICT A series of electronically connected and < [Formatted: Left }
communication (towers/stations installed telecommunications
technology equipmentevicestowers/stations
Farmer's exchange rate NTP (score) Comparisorbetweernf the Price Index “ [ Formatted: Left J
Receivedby farmers and thBrice Index Paid
by farmersscere
Moderating Human capital HC (index) Comparative indicators ahe-guality-of « [Formatted: Left }
human developmenjuality in a country
based on aspects of life expectancy,
educational aspectsuch aexpectedength
yearsof schooling and averagengthyears
of schooling, andaspects-ofiving standards
measured bypurchasing power paritfPPP)
ke
Human development ~ HD (index) An international metric thasserves aa - [Formatted: Left }
benchmark for humagualitydevelopmenby
ineludingncorporatingeducation and health
components tpromoteaceelerate
investment-in-thdéuture-index
Dependent Agricultural AP (%) Described-byThe growth ofGross Regional < [Formatted: Left ]
productivity Domestic ProdudfGRDP, in theef

XX



JOTAF/ Journal of Tekirdag Agricultural Faculty, 202x, xx(x)

agriculturalsector is describebased on
constant prices-from the 2010 serie$s

SourceBPS Statistics of Penajam Paser Utara (2024)

INDEPENDENT
VARIABLES
H1,H2 * Human Capital (HC) H3
* Human Development * Agricultural
(HD) By )
HS, H6
H4

Figure 1. Conceptual framework

There are three types of variables applied in this study. First, the independent variables consist of investment, labor,

ICT, and NTP. Second, the moderating variglslexplainedre representdsy human capital and human develop
Third, the dependent variable is agricultural productivWae#efer@onseguentl,y six hypotheses W
ereatedevelopedwithin the conceptual framewarks displayed ifFigure 1 To answer the study objectives

hypethesiBypotheseassumpbnswere formulated as follows:
T Null hypothesisHp): Fhere-is-an-influence-between-the propesed-hypelhésessumed that both direct]

ment.
ere
, the

and

indirect relationships negatively influence investment, labor, ICT, and NTP on human capital, human de

and agricultural productivity

1 Alternative hypothesiéH,): Fhere-isno-influence-between-the propesed-hypetiiésessumed that both d%ct
uman

and indirect relationshippositively influence investment, labor, ICT, and NTP _on human capital,

development, and agricultural productiity

{ Formatted: Font: Italic

elopm - -
T Formatted: Font: Italic, Subscript

)
]
{ Formatted: Font: Italic }
{ Formatted: Font: Italic, Subscript }

2.3.Analysis Tools

Quantitative data in the form of time seriessvereextracted using Moderated Regression Analysis (
Apartfrerin addition topredicting direct relationships, the MRA method is alseemployecdto predicforec
indirect relationships between variabléskeSimilar to linear and multiple regressioin—genera| the thr
systematicsnof MRA are-tanclude presenhg data characteristics through descriptive statistics, tab
strength of correlation, and test hypothesesConstructivehsMRA was constructivelyadopted and modi
from previous scientifieverkresearcton topicssurroundingelated tosustainable agricultural productivite.

RA).
st
e

ed
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Ansah et al., 2023; Barkah et al., 2022; Febriyanti et al., 2022; Kabiru, 2020; Li et al., 2019; Sarwoto, 2018). The

statistical softwareiseditilized to validate the data is SPSS version 29. The econometric equiatiaion-fq
directrelationshipsaand indirect relationships-witterare expresseas follows:

Il od& wddd odd odéd - (Eq. 1).
Il odd odd owdidd od& - _ (Eq. 2
Fol. e §go - (Eq. 3
ol 0dd odd odd odid - ~ (Eq. 4
. @wdid odtd oddafd wditd 0did edddalo

WHED WOHED A& O OHED wdid edayw® - _ (Eq.5
. wdEd 0did ed&adld odtd did od&Hald

WHED WHED AH8 O HED wdtd s - _ (Eq.§

r

4
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where 11 = human capitall » = human development s = agricultural productivity,thlh—s = Ebgression
medetonstant or intercept gl n = | o gbaregréskiam coefficelb.oXp=.einvestmentb.-X, = labor,
B2X3= ICT, b+ X4 = NTP, b5 X5 = human capitalbs-Xs = human developmenand( = error in timeseries

Basically, MRA is an advanced form of regression that involves the interaction between predictor variables
and moderator variablg@\zis et al., 2024)In other words, MRA isusedto justify whether the relationship
between the independent variable (predictor) and the dependent variable (response) is influenced by another
variable called the moderat@even main advantages of MRA, as outlined by Daryanto (2019), Hair et al. (2021),
and Helm and Mark (2012), are as follows: (1) its capacity to test interagffects between variables, (2) its
ability to capture complexity and enriches social research, (3) greater flexibility in hypothesis testing, (4) improved
predictive capability, (5) assistance in overcoming data variability, (6) representation ofakxtmditions or
contextual factors that enhance external validity, and (7) identifies important moderator variables.

3. Results and Discussion
3.1.Findings

The three instrumentssedin MRA are descriptive statistics, correlation tests, and hypothesis tests. First,
descriptive statistics provide an overview of the dasadltilized in the studyincludingthe mean value, standard
deviation (SD), maximum valueand minimum value.l—gGeneraly, because the data categories
exploreexaminedhave different units, the valuesitematicallyvary accordingly Based on the descriptive
statistics, the minimum investment value is IDR 6,663,874,694, while the maximum value reaches IDR
2,391,039,385,038With-aThe mean valueof-is IDR 849,211,780,963, an SD of IDR 1,045,402,506,532 [Commented [t13]: was }
pbtained Over a periode ofnine years, the minimum percentageof the workforce was 38.48%, while the
maximum percentageas{48.85%) and the mean percentagest 43.61%) with thea SD percentagef (4.34%.L
FremAs shown inTable 2 data diversityis also eceurgvidentin other variablessuch as ICT, NTP, human
development, human capital, and agricultural productivity. In the ICT variable, the mirnawrstatiomumber
of installedistowers/stations wa86 units while anethe maximums-was 144 units. Furthermore, theverage [Commented [t15]: This statement is incomplete }

[
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installation of towers/stations in IKN reachadnean-of123 units per yearendwith a SD of 21.87 unitsduring
the observationsvas 21.87 unigseriod Commented [uul6R15]: Revised as per your direction. }
Table 2. Descriptive statistical matrix
Minimum Maximum Mean SD Obs, <« { Formatted Table J
Inv 6,663,874,694 2,391,039,385,03¢ 849,211,780,96% 1,045,402,506,53: 9
Lbr 38.48 48.85 43.61 4.34 9
ICT 86 144 123 21.87 9
NTP 96.27 125.95 107.4 12.95 9
HD 69.26 73.3 71.32 1.26 9
HC 53 -68 59 07 9~ { Formatted Table }
AP i2.5 3.14 .36 1.46 9

Source:Data recapitulation with SPSS

In the fourth variable (NTP), the minimum value is 96.27 polmisyhile the maximum value reaches 125.95
points, the mean value is 107.4 points, and the<8Beis 12.95 pointsWith-an-Sb-value-of 1.26-peitfisr the
HD variable the minimum values 69.26 points, with an SD of 1.26 poinfiseHDB-is-69-26-peintsMeanwhile,
the maximum score was 73.3 points and the mean seaeéeds 71.32 pointsTable 2alsodeseribemdicates
that the minimum value for HC is 0.53 points, the maximum value is 0.68 points, the mearesahssis 0.59
points, and the SDRalueis 0.07.in-realityNotably, there arestriking-dataignificant variations in agricultural
productivity, where-theith a minimum valueis-of -i 2.5%. Uniquely, with mean and SD valugfs0.36% and
1.46%, the maximum value for agricultural productivity reaches 3.14%.

Second, correlation testinghe-correlation-teds useeemployecto assegsvaluatethe feasibility of a model in
two directions. There are two interpretations of the correlation test. If the correlation coefficient is neghgtive (

and close to or less thant&eﬂthe regression model is c|a55|f|ed as we&iu%%th&ee#elaﬂmwee%@%s
S i wWith degres {Formatted: Font: Italic ]
e#probablhtylevels below .‘% (p<0. 01) or 5%,|(> < 0 05) itwas found thaaltheugkwhlle labor and human {Formatted: Font: Italic ]
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capital weare positively correlated with agricultural productivigad—vice—versathe other dur variable%yL
ith

{investment, ICT,and-NTP, and human developmeptactually—haved exhibit a negative correlation
agricultural productivity and vice versa.

Table3. Summary ofcorrelation

Inv Lbr ICT NTP HD HC AP
Inv 1 -1.349 .802** .408 .667* -1.650 -1.016
(.357) (.009) (.276) (.050) (.058) (.967)
Lbr -1.349 1 -1.706* -1.906** -1.796* .553 .514
.357 (.033) (.001) (.010) (.123) (.157)
ICT .802** -1.706* 1 .738* .964** -1.630 -1.017
.009 .033 (.023 (.000) (.069) (.966)
NTP 408 -1.906** .738* 1 .839** -1.551 -1.301
(.276) (.001) (.023) (.005) (.124) (.432)
HD .667* -1.796* .964** .839** 1 -1.567 -1.028
(.050) (.010) (.000) (.005) 11 .942
HC -1.650 .553 -1.630 -1.551 -1.567 1 452
(.058) (.123) (.069) (.124) (.111) .222
AP -1.016 514 -1.017 -1.301 -1.028 452 1
(.967) (.157) (.966) (.432) (.942) (.222)
Obs. 9 9 9 9 9 9 9
zg;ler_c;;zaéaog*;ilﬂt%ag%“owlﬁh SPss { Formatted: Font: Italic
SpecificaliyTable 3demonstrates thathroughat probability level below 19y( < 0.01), Table-3confirrfs | Formatted: Font Iali
thathere is a positive correlation betwdrvestment is positively correlated with IGTid-vice-verséR = 0.80R [ Formatted: Font: Italic
p =0.009, NTP with labornrd-viceversé-R=-10.906 p = 0.00), human development with IGIrd-vice-vejsa { Formatted: Font: ltalic
(~R=0.964 _p_: 0.000, as well as human development towards Mﬁﬂ—wc—e—ver—sq = 0.835?,pf 0.0QS..WM [Formatted: Font: ltalic
At a probability degree below 5% & 0.05), etherfacts—econcludethatthereis-filsther findings indicatfa
positive correlation between human development and investmentice-vers@-R = 0.667,p = 0.050, ICT and { Formatted: Font: talic
workforce developmengrd-vice—versqr—R = -10.706 p = 0.033, human developmeribwardsgs negativgly [Formatted: Font: Italic
correlated witHaborand-vice-verséR=-i 0.796 p = 0.010, as-wel-aand there is a positive correlation betjveen { Formatted: Font: ltalic
NTP andiCT (FR=0.738p=0.023. { Formatted: Font: Italic
Third, the mechanisnam-of hypothesis testing is to verify the causalitypoth directrelationshipsand indirgct [ Formatted: Font: Halic
relationships through MRA. Each hypothesis testtaingncompassesonstant, partiabnd simultaneous impacts. . .
Hypothesis testing alsdeseribeassessethe accuracy of the modelvhich-is-symbelizetbpresentedy the {Formattedi Font: Italic
coefficient of determinatiorr{R?), withwhich a-valueranges of-from 0 to 1.Implicitly, the five intervals in thg? [ Formatted: Font: Italic
measure are as follows: (1) very low $000.199, (2) low = 0.20 0.399, (3) moderate = 0t4 0.599, (4) strong {Formatted- Cont: ltalic
= 0.61t0 0.799, and (5) very strong = 0tB 1. The constant impact indicatésat-the value thatisremaifs . .
independent of all the variablesrangeihcluded in the linear models—constant There are two postulates [Formatted: Font: Italic
enregarding constant values-where negative constant®ecur—ifarise whenthe data range isjuite—far [Formatted: Font: Italic
aparbignificantly dispersedutwhile positive constants occifrwhenthe data range is relatively close togéther. J Formatted: Font: Italic
Model 1explaingndicatesthat the constant value of the relationship between investment, labor, ICT, and NTP i
negative (h = -i 16.184).Likewise-witHThis finding holds true for botpartial and simultaneous relationships, W Formatted: Font: Italic
whereasnone of the independent variablesve-asignificanty eaffect ea-human capital. Howeves modergte {Formatted: Font: ltalic
modelsuitabilityfit wasfeundobservedor thefactors influencing human capita?ﬁz_z 0.592 p=0.585). On the [ Formatted: Font: ltalic
one hand, model 2 isrmed-witlcharacterized ba constant linear relationshiph(= 3.759). With &oundatign
of probability level below 1%(< 0.01), ICThas a partigihfluences on human developmenmtartialy-(p = 0.009) { Formatted: Font: ltalic
while and investment, labor, ICT, and NTBllectivelyinfluence human development simultaneouply 0.003). [ Formatted: Font: Italic
Ir_\ a_d.dition, _the coefficien'F of determinatior”(R? = 0.975 p = 0.009 shows that human developmept is {Formatted: Font: Italic
significantly influenced by investment, labor, ICT, and NMAth a very strongmodel thatis-almest-closef-to
perfectit. %Formatted: Font: Italic
Formatted: Font: Italic
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Table4. Regression without moderation and with moderation

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Constant -116.184 3.759* -1141.780 -1168.734 -1 7.795 -1133.619
(.665) (.000) (.435) (.074) (.362) (.087)
Inv -1.012 -1.001 -1.467 .013 -1.098
(.587) (.275) (.183) (.987) (.229)
Lbr .260 .004 25.504 4.251 5.42&
(.671) (.906) (.041) (.448) (.033)
ICT -1.227 .081+* 11.370 9.153 2.029
(.791) (.009) (.027) (.484) (.176)
NTP -1.177 .030 6.521 -19.964 .804
(.768) (.331) (.463) (.433) (.667)
HC 15.469
(.177)
HD 31.158
(.454)
PR? 592 975 .282 735 499 716
F (prob.) .870 38.494* 1.175 2.77% 994 2517 «
(.585) (.002) (.371) (.013) (.502) (.046)
Obs. 9 9 9 9 9 9

SourceData recapitulation with SPSS

Note: ¥ <0.05 and *p <0.01.

Specifications: Model 1 (HC formed by Inv, LIKET, and NTP); Model 2 (HD formed by Inv, Lbr, ICT, and NTP); Model 3 (AP formed by
HC and HD); Model 4 (AP formed by Inv, Lbr, ICT, and NTP); Model 5 (AP formed by Inv, Lbr, ICT, and NTP through HC); ahé Mode
(AP formed by Inv, Lbr, ICT, and NTP through HD).

As-iaSimilar tomodel 1,in-the-case-omodel 3it-is-alsoseen-that-thexhibits a negativeonstant valués
Hegamce(‘ﬂg = -1141.780). Both variablés—{human capital and human developnieitdo not have re-a
significant effect on agricultural productivitgitherpartially or simultaneously. The coefficient of determination
(r>R2 = 0.282 p = 0.37]) implies that the existing model is classifiedvasy-weakow. As shown inTable 4
abeve-detects-theven with a negative constafik € -i 168.734), the partial regression in modelrtwseveals
a significant influencéetweerof labor p = 0.041) and ICT{ = 0.027) on agricultural productivitya-tine-with
thisThen investment, labor, ICT, and NT®llectively have a significant impact on agricultural productivity
simultaneoush(p = 0.013). These four variablesecanalsoable-teexplain model 4with-at a moderatestrong

scale(R? = 0.735, p = 0.013).

Both model 5 and model iBothhave negative constant valugs = -i 7.795; = -i 133.619). Yet, there are
prominennotabledifferences between the twies-particularly regardinghe moderation relationship, simultaneous
relationship, and model strength. In model 5, none of the independent vahablesignificanty impacten
agricultural productivity through human capitélpart from the indirect effest the simultaneous effectiso
explaingndicate that investment, labor, ICT, and NTRhich-arevhen moderated by human capitdave an
insignificanteffecimpacton agricultural productivity. Through theleinfluence of human capital, thee four
variablesabeve-ferncontribute toan agricultural productivitymedehwithcharacterized bya weak-moderate
modelspattern(r>R? = 0.499 p = 0502). Gentranin contrasto the previous model, modebétually-foundeveals
a significant moderating relationship, where labgrenmoderated by human developméresd an indirect effect
on agricultural productivityf{= 0.033). At a probability level below 5% & 0.05), itis-can beconcluded that
investment, labor, ICT, and Nﬂﬁavéarsignificanu influence en-agricultural productivity through human
development simultaneouslp € 0.046). With theroleinfluence of human development, the four independent
variables als@rovidecreatea moderate fermingstrongmodel for agricultural productivityr{-R? = 0.716,p =
0.046).

Ideally, bothR andR2should exhibit high coefficients and be statistically significant to be considered reliable
for decisionmaking or further interpretation. Although both values can be elevated, this does not necessar
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also be considered (Greenland et al.,

2016; Subramanian & Simon, 2013). First, variability and noisg.

Data that

contains substantial variability and noise often yields correlation or determination coefficients that ap

ear high,

yet their influence may ndie strong enough to be deemed significant. Second, overfitting. In_highly

models, bothiR andR2can be elevated due to the model's tendency to overfit the sample data, which

omplex

generalizability to a larger population.

3.2. JustificationDiscussion

As iswell known, none of the hypothesesreaccepted in model 1. Neither investment, labor, I&¥,NT]
have a insignificant effect on human capital. Investment, labor, ICT, and NTRaireble-to-increasmable
enhancehuman capital irihe IKN for the contemporary term. The relationship between investment and
capitalwashas beemeviewed by Alawamleh et al. (2019), Hendarminl Kartika(2019), and Saroj et al. (20
tnAccording tohuman capital theory, investmenit-triggerstimulatedncreased competence through trainin|
education and-enabinge individuals to achievaeize opportunities for success. Moreover, with therre|

useeffective utilizationof human resourcegthesecan become personal attributes and knowledgewerkhat

benefit one'scareer (Gul et al., 2022). Skilled lab@encompasses botphysical and mental effartt]
producefficiently servicesandrgeedsreﬁieienw{Sani et al., 2018). In this situatiotie-organizatios wil-gaii
can achieverofitability i-ithag
term asset. Apart from education and trainiiig, quality of human capital is also influencedlégrning me

also-determines-the-gquality-of-human-capiar this reason, the use of ICT is setnething-rea novel concg

in the midst of this rapiddvancement igivilization. ICT influences-the-formation-of-Hitays a crucial role| |

the development of human resour@apital (Qamruzzamarand Karim, 2020). }{STWhen manag
comprehensively ICT can transform the economy (Ejemeyovwi et al.,
Ngwenyama, 2011 According totheconditions in the agricultural sector, dynamics in NTP will create unce
regarding theoverall economyhelistically, including human capital. Universally, the Indonesian popula
very-dependefieavily relianton the agricultural sectop-earn-a-tivindor their livelihoods(Elfira et al., 2022)}

the-agrieulturaDisruptions in thisector experiences-disruptiosiich aghose affectingxports, itwill eertain|
have-anundoubtedlyimpact en-farmers.As-an-ilustratimFor _instance a hamperedompromisedagricultur,

supply chainwillaffectcan lead tainflation (Yasin and Amin, 2021). As—a—+esuiConsequently agricultural

commodity networksnay struggle to distribute products normally, resulimghe-market-cannot-be-distrib|
normally-beeause drastic increase ifood priceshave-soared-drastical(Byekh, 2020). Irsucha phenomen
like—thisscenario the populationexperiences—difficultfaces challengein gaining—access—to—idealcessil
adequatehealth nutrients, andsubstancesand—nutriien—according—tbhat meetthe body's needs. A
conseguengesult physical healthsmay notin-ideal-propertionse maintained at optimal levelshereasone

y maintaininca reliable workforcgbecause-itis-sewiich is regardeds a IorJ’g
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the valuable things faraintaining-sustainabdestainincthuman capitatemes-frors properfood intake (Dart]
et al., 2020).

In model 2, ICT has a significartfecimpacton human development. On the other hand, investmenj,

na

labor,

and NTP have an insignificant effect on human development. Only 1@8Fldsto-impreveapable of enhanding

human development in IKIM the contemporary context, allowiderthe-centemperary-term—se-thateptar|c

of one hypothesis in model-@n-be-acceptedn testsin-the-case-aoncerningthe agricultural sector, g
investment, labgand NTPravalemonstrata significant connectiom-with human development (Dwiputri
2023; Maharani et al., 2023; Nasutidraé, 2021; Qorri et al., 2024ekimov et al., 2023).

In model 3, neither human capital nor human developmestehan insignificant effect on agriculty
productivity, therefore se-neither hypothesis is acceptebhe—ireny-islronically, human capital and hu

development do not enhance agricultural productlvny in the short term Several studies thdtdauean cap
and human developme e

al-studies
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product|V|ty Improvements erhysmal |nst|tut|0|§,al4mp¥evemem$uch as human resourcesn influen
agricultural productivity Feod-insecurity-is-experienced-bhe majority of lowincome countriegxperieng
food insecuritydue to low agricultural productivity (Ndour, 2017). Agricultural producthltyVnghlg

dependent on human capitebrthis-rease@onsequentlyit is essential to havlduman resourcesatare
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which—are—balaneed-witicomplemented byskilled education, trainingand experiencenr-to supporirg the
agricultural sector (Bashir et al., 2018).

The evaluation results prove that two variablespamelylabor and ICThavea significant relationshigo
with agricultural productivity, while investment and Ntﬁﬁvebn insignificant effect on agricultural productivity.
The two hypotheses in model 4 can be acceptéghrendicating thatlabor and ICTare-able-te-inereasan

[Commented [t21]: had
enhancegricultural productivity irthe IKN fer-in the centemperanshortterm. BlancaandRaurich (2022), Lio [Commemed [t23]: had

Commented [uu22R21]: Revised as suggested

and Liu (2006), as-well-asind Nkandu and Phiri (2022) found that there is: anterrelated-synergynerqgistic
relationship between labor and ICTenin relation to agricultural productivity. Other literaturectually
shewslemonstratethat investment and NTP camnificantlyboost agricultural productivity (Djokoto et al., 2023;
Petre and lon, 2019; Setiyowati et al., 2018). Thelationshiponnectionbetween NTP and agricultural
productivity ispreverevidencedby the fact thatf-as agricultural productivity increases, the costs incurred by
farmerste-for purchagige semeagricultural productiorsupperts-will-be-relatively-loimputs tend to decrease
This reductioncan eaus¢éead toa decrease-in-thewer price indexpaid-byfor farmers,se-that-farmertfiereby
increasing theiincomeean-increasandreactenabling them to achieadeceniore adequatievel of prosperity.
NTP isalsolargely determinethfluencedby farmers' income frorfermingresultagricultural outputsas well as

their expenditures ofood-expenditurgandnonfood expenditurdems

Tests involving human capital as a moderating variable in modeb&indicatethat investment, labor, ICT,
and NTPhavepedo notsignificanty effestaffect er-agricultural productivity. None of the hypothesesare {Commented [t25]: had }
accepted in model S5e-the—role—afuggesting thathe four independent variables fatlb generatenhance
agricultural productivity through human capitatiire context ofKN for the contemporary ternjomoandSikod
(2012) and Setyadi et al. (2026)vealethave demonstratethat investmerstin health and educatios—an
impertant-measuaze critical factordn the relationship between human resources and economic productivity,
withereexperiences-alsoa-determining-aspectof-human-capitadéoving as a key determinant of human capital
that influences agricultural productivity,especialiyparticularly farmer income.nRegardingthe relationship
between ICT and agricultural productivity through human capital, Azam et al. (2023), RajkhdBaumdiller
(2024), and Wang et al. (2024sedasserithat ICT has potential angetservesas an important channel for
enhancmq the producthltv of aquculturWorkers The contributions of ICT anduman resource&merease
agricultural
p;edaew&y—hetemgeneeusive vital for increasing aqucultural producthlty in a heteroqeneous manner
Moreover, thesntnemergencof the digital economy immerginglevelopingmarkets hashangetransformed
agricultural production patterns. The digital economypdiatedacilitatedby rereasednhanceduman resources
has arueiatprofoundimpact on agricultural productivitfdowever NTP ismaynot necessarilyble-teinfluence
agricultural productivity as measured by farmers' income levels (Rai, 2021) aRrbifRhe perspectivexf NTP,
the development diuman capitablevelopmenis neededssentiato evercomaddress issues relatedfaymer
welfarepreblems

Finally, althoughwhile investment, ICTprandmoderated NTavéan insignificant impact on agricultural [Commented [t27]: }
productivity, laboretuallyhas a significant effect on agricultural productivity through human development. Thus,
one proposed hypothesis has been accepted in modebésendeéssentially laboris-able-tedrives agricultural
productivity through human developmenttire IKN for the contemporary ternin contrast to the other three
variables (investment, ICT, and NTP), labahensupported by human developmeodntributes significantly
and positively to agricultural productivity. Growing agricultural productivity also plays a vitalraeuctural
change, whichwill-benefitenhanceghe quality of human labole-and accelerate the-aceumulation-ehuman
development (Grabowslkind Self, 2022). Real food pricealong with the increase in per capita food demand
alse-determingignificantly influencehe sustainability of agricultural productivity. Unstablewth inagricultural
productivity grewth-allews-changesan lead to fluctuationis labordynamics se-thapotentially disruptingcrop
yieldsean-be-disruptediccording to Dorward (2013) and EmrandShilpi (2018), a shifig in demand for labor
in the agricultural sectér-{from positive to negativi® }-will result inbe-respended-to-bg reduction in labor
supply, a decrease in wages, increase ithe poverty gap, and evempactthe agricultural commodity market
itself.
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The synthesis of this study is to analyze the relationship between investment, labor, ICT, and NTP on

agricultural productivity botheitherdirectly er-andindirectly through human capital and human development in

the PPUwhich has beeselected as the new IKN area. Teeult®valuationusing ef-the-evaluation-wittMRA
foundevealedive main outcomes. Firstathere is a significardirectrelationship betweeaennection|CT egn

andinfluence human developmesignificantly. Secondbothlabor and ICT are significanthelated-tassociated

with agricultural productivity. Third, laborwhenmoderated by human developmlémdf a significant impact

on agricultural productivity. Fourth, the relationship between human capital and human devel

concerningagricultural productivity is not significant. Fifth, investment and NTP vpeeserfound to have an

insignificant effect on human capital, human developrraerd agricultural productivityvhetherdirectly orwhgn
moderated by human capital and human development on agricultural productivity.

Through ebservatiothe analysisof data during 2018023, the exploration results indicate that the

development of investment, NT&d human capital in IKN has not yet reachesian optimal stage iprovididg
its-influence—omfluencing agricultural productivity Se-Thusfar, only the labor variablean-actualy-havels

demonstrateddirect implications for agricultural productivityboth directly and indirectly through hurpan

developmentalthougheven though ICT alslbasexertsJa significant direct influence on agricultural productjvi
The follow-up actiors that ean-be-taken-bgtakeholders in the agricultural secterthreugitan take invol
implementinga collective andational-strategy-istrategic approach touilding agricultural productivityFhef
arAn urgent transition isieededecessanto encouragpromotehuman capitalviththroughan integratedar]
accelerated investment prograihin the agricultural sectofnotherchange-thadditionally, stakeholdersed

o P
ﬁQ— S

ty.

to-make-is-to-stimulate-farmers-abilities-through-mastery-ef- technology,-sautlidbcus on empowering farrpers

by enhancing their technological skills, which will further boagticultural productivityalse-increaseApalt

from-In addition toproductivity in the agricultural sector, risks that edfect-etheimpactagricultural productivity
alsolie-inexist withinthe NTR-whereTthe government mustay-censistent-attention-to—redueionsistently

focus on mitigatinghe risks of losses for farmers in IKN while encouraging prosperityis can be achieyed

through various measures, such as providmgexample-by-distributingxtensiorservicesand training facilities
ensuring the availality of seeds and fertilizers,and-other agricultural equipmentrelated-te-agriculturear|d
establishing partnerships through an agricultural contract systembwithprivate corperationsand public
corporationsBesides implementingin-an-expansive-manner-as-wellsubsidy and incentive policies fargly
achievingfarmerswith-achievemenis essentialOverall, this studyas-weaknessesrtain limitationsespeciafly
limitedparticularly regarding the restricteldta observations and concepiscommendations-fdFuture reseafcl
eshould considerincorporatinglong-term datacempesitiogets Also, anether-suggestidinis recommendedp
expand the agricultural productivity model pening—up—andincluding other dimensions beyond| t
existingcurrentvariables.
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Spillover Effect of Human Capital and Human Development in Shaping Agricultural
Productivity 8 Scope of Indonesian Capital City (IKN)*

Abstract

PenajamPaser Utara (PPU) is recognized as a region rich in natural resources, with agriculture serving as its
primary sector. Concurrently, the Indonesian government has relocated the administrative center from Jakarta to
PPU. Given that PPU is situated in tleater of Indonesia, the primary rationale for moving the Indonesian Capital
City (IKN) is to equalize infrastructure and integrate the economy across all regional levels. In addition to
undertaking complex developmental improvements, PPU faces new cleallémgmaintaining its existing
agricultural prospects while transitioning into a comprehensive IKN development zone. Despite overlapping
economic policies, PPU must implement concrete strategies to establish itself as a significant agricultural
commodityproducing region for East Kalimantan, particularly for IKN. This study aims to explore the relationship
between investment, labor, Information and Communication Technology (ICT), and the Farmer's Exchange Rate
(NTP) on agricultural productivity, irrespectiwf the involvement of human capital and human development. The
dataset covers the period from 2015 to 2023 and is processed using Moderated Regression Analysis (MRA). The
objectivity of the study is on PPU as an IKN. Empirical evidence indicates thahd€®a significant impact on

human developmenp(< 1%). Both labor and ICT significantly influence agricultural productivjty<(5%).
Furthermore, while human capital was unable to serve as a moderating variable, human development significantly
moderatedhe relationship between labor and agricultural productiyity §%). The novelty of this study lies in
identifying a gap not addressed by previous research, thereby contributing to the advancement of fresher thinking
in the formulation of agricultural productivity models. The study's findings offer practical recodatiens for

the government to enhance agricultural productivity through the support of intensive investment programs. By
implementing effective investment policies, it is anticipated thadirtelogical advancements will be revitalized.

The adoption of technology is essential for developing human capital and fostering human development, which,
in turn, shapes labor skills and promotes prosperity in the agricultural sector.

Keywords: Human capital, Human development, Agricultural productivity, MRA, IKN

1. Introduction

Darma et al. (2022) and Steensland and Zeigler (202flne agricultural productivity as the capacity of land
to yield specific crops, measured as the ratio of output to input. Agricultural productivity can also be assessed
based on land area, particularly in plantations. Specifically, it refers to thengaogpacity and efficiency of
agricultural land in producing crops (Sukri et al., 2023). Productive land is characterized as land capable of
generating substantial crop yields, which benefits agricultural managers. Agricultural productivity reflects the
balance between expected harvest outcomes and the costs or area of land utilized (Adriansyah et al., 2023). In an
economic context, agricultural productivity indicates the volume of output that can be generated from a given set
of inputs. In this regard, pductivity in the agricultural sector signifies a sustained increase in output relative to
production inputs (Rosyadi et al., 2023). Basically, agricultural productivity is a key component of prosperity for
countries and regions that rely on their natueaburces within the agricultural sector. It plays a crucial indicator
of sustainable development in this seckanthermore, the agricultural sectmts as a driving force for the growth
of other sectors, aligned with potential and economic conditions (Fitriadi et al., 2024). Substantially, one of the
primary parameters for success in agricultural productivity is agricultural economic performarefkscasd in
Gross Domestic Product (GDP). Jiuhardi et al. (2022) state that agricultural GDP represents the accumulation of
revenue generated from the management of biological resources witlfiartiesvork of domestic. This sector is
categorized into five subectors: (1) food crops, (2) plantations, (3) animal husbandry, (4) forestry, and (5)
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fisheries. Excellence in the agricultural sector is visualized by the production volume generated by both workers
and farmers over a specific period. In the case of an agrarian country like Indonesia, the agricultural sector has
served as the backbone béteconomy for the past century (Kurniawan et al., 2024; Rosyadi and Wijaya, 2024).
The agricultural sector in Indonesia plays a vital role in fostering smmaomic prosperity by creating
opportunities and absorbing a substantial workforce.

Recently, Indonesia has encountered big challenges in achieving equitable economic development, especially
advancing the agricultural sector inclusively. One of the efforts to reduce disparities within this sector involves
relocating the Indonesian Capit@ity (IKN) from Jakarta to East Kalimantan (Nurjanana et al., 2025). This
relocation aims to ensure that regions such as Java and Sulawesi, which serve as agricultural hubs, continue to
focus on producing highuality agricultural commodities (Jiuhardiadt, 2024). The IKN relocation process began
in 2022 and is ongoing, as mandated by Law Number 3 of 2022 of the Republic of Indonesia. The target for the
completion of IKN is projected for the end of 2024, with a primary emphasis on relocating the &dihinis
center. According to these regulations, IKN is located in Sepaku. Initially, Sepaku wasliatsebof Penajam
Paser Utara (PPU), but it has since evolved into a strategic location for the IKN authority, which operates
independently from the Ea&alimantan Provincial government. Although the Sepaku area has been expanded
and is no longer part of PPU, PPU remains committed to supporting the needs of IKN, particularly in terms of
food security. Talking about food security, the spillover effecmfthe agricultural sector in PPU Regency have
significantly contributed to the economic growth of East Kalimantan. Over the past five yean2(2ZR)9 data
from BPSStatistics of East Kalimantan Province (2024) reports that the agricultural sectoatgeasentribution
to the Gross Regional Domestic Product (GRDP) was 8.06%, with the highest contribution recorded in 2021 at
8.49%. Additionally, the IKN scenario continues to position PPU as a buffer zone that can enhance food security.

In the microeconomic corridor, Bala and Shuaibu (2024), Farrokhi and Pellegrina (20@a)s et al. (2024),
Kastr at ov i Zhang a0 SuB (2023) mlentify four factors of production that influence agricultural GDP:
(1) capital, (2) labor, (3) technology, and (4) exports. This shigdlglights the Farmer Exchange Rate (NTP) to
evaluate the capacity of products produced by farmers in relation to the inputs required for production and
household consumption. In agriculture, capital refers to the wealth utilized to directly or indiaeditate the
production process. It can take various forms, including money, equipment, land, seeds, and fertilizers. Capital is
essential in agriculture due to its role in providing land, covering operational costs for cultivation, and facilitating
thedistribution of agricultural commodities, among other functions. In practice, farmers acquire capital from both
their own resources and borrowed funds. Their own capital typically derives from income and savings, while
borrowed capital can be obtained frdimancial institutions, no#bank loans, and intermediaries.

Exports can be associated with NTP. In principle, NTP refers to the increased output of agricultural
commodities achieved through processing, transportation, or storage (Priyagus et al., 2024). The added value can
be enhanced by incorporating ingrediertattmake the commodity more appealing to buyers or easier for
consumers to use. NTP per worker is estimated by dividing the total economic value generated from the five
agricultural suksectors by the number of farmers and farm laborers employed in thesess adjusted for
inflation; however, it does not account for variations in the cost of living across different countries. Increasing the
capacity of agricultural products can contribute to achieving food security for farming households. Food security
is a fundamental concept that must be realized to ensure the basic needs of all segments of society are met. One of
the indicators of whether agricultural productivity is functioning optimally is the export intensity of specific
agricultural commodities. Inother words, NTP alsserves as a signal of farmer prosperity, encouraging trade in
agricultural commodities.

The four production factors mentioned above are considered insufficient to stimulate agricultural productivity.
While these existing factors are currently key elements influencing agricultural productivity, they remain limited
in their endogenous capacifyor this reason, it is essential to consider additional components beyond the existing
factors, for example human capital and human devel opment (Saré Gedi k an
these two components, agricultural productivity can grow oiymiais well established that human capital and
human development are interrelated attributes. From a macroeconomic perspective, these attributes can determine
the future of the economy, including the agricultural sector (Miranti et al., 2024; Rag, 2g@8t from being
subjects, humans also objects of agricultural development. To becorrmweded individuals, access to health
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and education is essential for successfully entering the agricultural job market (Nechar et al., 2021). With adequate
standards in health and education, workers can enhance thebeivel In turn, improved welfare opens up
insights into understanding @relevating the quality for individuals and househottiereby facilitating better
access to education and healthcare. In the agricultural industry, empowerment extends beyond just farmers; it also
aims to foster prosperity on a broader scale, recognizing that the population plays a vital role in this process.

Schultz (1981) developed the concept of human capital within the scope of U.S. farmers. By adopting more
efficient practices, farmers can increase production while utilizing less capital, labor, and land. Furthermore,
physical capital generates lower ptsftompared to human capital. Nkandu and Phiri (2022) examined the impact
of ICT on agricultural productivity in the Southern Province of Zambia. The Unified Theory of Acceptance and
Use of Technology (UTAUT) was employed to highlight the s@monomic ggects that influence ICT adoption.
Behavioral intentions regarding ICT adoption are shaped by performance expectancy, social influence, effort
expectancy, and facilitating conditions. The analysis concluded that agricultural productivity is significantly
influenced by ICT adoptionHuang and Wang (2024) and Zhu et al. (2024) observed that-ecaimmic
development substantially improves labor productivity among farmers in China. However, rapidcsommic
progress has not sufficiently addressed the regional disparities in itdtagal productivity. To ensure the long
term sustainability of agricultural growth, it is essential to adopt a balanced and integrated approach to socio
economic development that incorporates environmental considerations and new techndtogres
development within a nation is intrinsically linked to education, which serves as a powerful tool for alleviating
poverty. Kabiru (2020) linked the relationship between education and agricultural productivity, emphasizing the
moderating role of selfielp institutions in Katsina State, Nigeria. There is a positive correlation between education
and agricultural productivity, with selfelp institutions significantly influencing this relationship.

The urgency of this study is to elucidate the causal relationships between production factors in agriculture,
specifically: (1) investment, (2) labor, (3) ICT, and (4) NTP on agricultural productivity, both with and without
the influence of human capitahd human development. To the authors' knowledge, there are still few manuscripts
that address the aforementioned four production factors in relation to agricultural productivity in developing
markets. Then, there is currently no publication that incorpsratiman capital and human development as
bridging in the relationship between production factors (investment, labor, ICT, and NTP) on agricultural
productivity. By including these two moderating factors, this study aims to provide both theoreticalnpexfere
and practical implications for sustainable agricultural models. Another originality lies in its focus on the IKN area,
which has been deliberately selected for evaluation in the matter of{peéiking in the agricultural sector.

2. Materials and Methods
2.1. Approach and Data Collection

This study was designed using an associative approach to identify the benefits of quantitative data. Quantitative
data were collected from the BfSatistics of North Penajam Paser over nine periods{2023). The data collection
techniques involved seition, recording, compilation, and documentation. Technically, these data pertain to various
studies, including: (1) investment, (2) labor, (3) Information and Communication Technology/ICT, (4) Farmer's
Exchange Rate/NTP, (5) the Human Capital Index/H&)ItH{e Human Development Index/HDI, and (7) the Gross
Regional Domestic Product/GRDP of the agricultural sector.

2.2. Variable Model

The variable model is structuregound two schemes: direct relationships and indirect relationships, which are
further divided into six distinct paths. First, it examines the link between investment, labor, ICT, and NTP on human
capital. Second, this study examines the link between tmees, labor, ICT, and NTP in relation to human
development. Third, it explores the link between human capital and human development as it pertains to agricultural
productivity. Fourth, thestudy investigates link betweenvestment, labor, ICT, and NTP concerning agricultural
productivity. Fifth, it analyzes how the link between investment, labor, ICT, and NTP on agricultural productivity is
moderated by human capital. Sixth, the study considers how the link between ém¢ektbor, ICT, and NTP on
agricultural productivity is moderated by human developnTetile 1below summarizes the operational definitions
of each variable.
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Table 1. Variable details

Variable type Sub-variables Coding (unit) Measurements
Independent  Investment Inv Value of loans to banks in the agricultural
(Rupiah/IDR) sector
Labor Lbr (%) Percentage of the population aged 15 year
and older who work in the agricultural sectc
Information and ICT A series of electronically connected and
communication (towers/stations) installed telecommunications devices
technology
Farmer's exchange rate NTP (score) Comparison of the Price Index Received b
farmers and the Price Index Paid by farmel
Moderating Human capital HC (index) Comparative indicators of human

development quality in a country based on
aspects of life expectancy, educational
aspects such as years of schooling and
average years of schooling, and living
standards measured by purchasing power
parity (PPP)

Human development HD (index) An international metric that serves as a
benchmark for human development by
incorporating education and health
components to promote future

Dependent Agricultural AP (%) The growth of Gross Regional Domestic
productivity Product (GRDP) in the agricultural sector it
described based on constant prices from tt
2010 series

SourceBPS Statistics of Penajam Paser Utara (2024).

INDEPENDENT
'VARIABLES

H1,H2  ® Human Capital (HC) H3

* Human Development * Agricultural
{HD) Productivity (AP)

HS, H6

Figure 1. Conceptual framework

There are three types of variables utilized in this study. First, the independent variilodesnvestment, labor,
ICT, and NTP. Second, the moderating variables are represented by human capital and human development. Third, the
dependent variable is agricultural productivity. Consequently, six hypotheses were developed within the conceptual
framework, adllustrated inFigure 1 To address the study objectives, the hypotheses were formulated as follows:

T Null hypothesisfflg): Itis assumed that both direct and indirect relationships negatively influence investment, labor,
ICT, and NTP on human capital, human development, and agricultural productivity.

1 Alternative hypothesidHy): It is assumed that both direct and indirect relationships positively influence investment,
labor, ICT, and NTP on human capital, human development, and agricultural productivity.

2.3. Analysis Tools

Quantitative data in the form of time series were extracted using Moderated Regression Analysis (MRA). In
addition to predicting direct relationships, the MRA method is also employed to forecast indirect relationships
between variables. Similar to linearcamultiple regression, the three systematics of MRA include presenting data
characteristics through descriptive statistics, tabulating the strength of correlation, and testing hypotheses. MRA
was constructively adopted and modified from previous scientésearch on topics related to sustainable
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agricultural productivity €.g, Ansah et al., 2023; Barkah et al., 2022; Febriyanti et al., 2022; Kabiru, 2020; Li et
al., 2019; Sarwoto, 2018). The statistical software used to validate the data is SPSS version 29. The econometric
equations for direct and indirect relationships aqgressed as follows:

Il OFEd wdid Odid wdid - (Eq. 1).
Il wEEd Qdéd did déd - (Eq. 2).
ol Wd W d - (Eq. 3).
roo WHED WAED WHdED WdER - (Eq. 4).
[l @wdEd 0déd ol @ odtd 0D odidd ©

WHED WAED AENR O WAED WAEDd wd o) O - (Eq. 5).
Il @wdid odtd odedd) & 0did did edidgd O

OHED WXED OXEO8 © WAEO wdEd i O - (Eq. 6).

where[ 1 = human capital, = human developmeritz = agricultural productivityfb = constant or intercepggn
= logarithmic slopep = regression coefficienii = investmentX, = labor,X3 = ICT, X4 = NTP, Xs = human
capitalXse= human dev ei=erpniretimeseriesa n d 0

Basically, MRA is an advanced form of regression that involves the interaction between predictor variables
and moderator variables (Azis et al., 2024). In other words, MRA is employed to justify whether the relationship
between the independent variableeffictor) and the dependent variable (response) is influenced by another
variable known as the moderat@even main advantages of MRA, as outlined by Daryanto (2019), Hair et al.
(2021), and Helm and Mark (2012), are as follows: (1) its capacity to tesidtion effects between variables, (2)
its ability to capture complexity and enriches social research, (3) greater flexibility in hypothesis testing, (4)
improved predictive capability, (5) assistance in overcoming data variability, (6) representagaterwial
conditions or contextual factors that improve external validity, and (7) identification of significant moderator
variables.

3. Results and Discussion
3.1. Findings

The three instruments utilized in MRA are descriptive statistics, correlation tests, and hypothesis tests. First,
descriptive statistics provide an overview of the data used in the study, including the mean, standard deviation
(SD), maximum, and minimum ltges. Generally, because the data categories examined have different units, the
values vary accordingly. Based on the descriptive statistics, the minimum investment value is IDR 6.663.874.694,
while the maximum value reaches IDR 2.391.039.385.038. The imeastment value is IDR 849.211.780.963,
with an SD of IDR 1.045.402.506.532. Over a period of nine years, the minimum percentage of the workforce was
38.48%, while the maximum percentage was 48.85%, and the mean percentage was 43.61%, with an SD of 4.34%
As shown inTable 2 data diversity is also evident in other variables, such as ICT, NTP, human development,
human capital, and agricultural productivity. In the ICT variable, the minimum number of installed towers/stations
was 86 units, while the maximum was 144 units. Mdzle, the average number of tower/station installations in
IKN reached 123 units per year, with a SD of 21.87 units during the observation period

Table 2. Descriptive statistical matrix

Minimum Maximum Mean SD Obs.
Inv 6.663.874.694 2.391.039.385.03¢ 849.211.780.96c 1.045.402.506.53: 9
Lbr 38.48 48.85 43.61 4.34 9
ICT 86 144 123 21.87 9
NTP 96.27 125.95 107.4 12.95 9
HD 69.26 73.3 71.32 1.26 9
HC .53 .68 .59 .07 9
AP 125 3.14 .36 1.46 9

SourceData recapitulation with SPSS.
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In the fourth variable (NTP), the minimum value is 96.27 points, while the maximum value reaches 125.95
points. The mean value is 107.4 points, and the SD is 12.95 points. For the HD variable, the minimum value is
69.26 points, with an SD of 1.26 pointshé maximum score is 73.3 points, and the mean score is 71.32 points.
Table 2also indicates that the minimum value for HC is 0.53 points, the maximum value is 0.68 points, the mean
value is 0.59 points, and the SD is 0.07. Notably, there are significant variations in agricultural productivity, with
a minimum value of 2.5%. Uniquéy, the mean and SD values for agricultural productivity are 0.36% and 1.46%,
respectively, while the maximum value reaches 3.14%.

Second, correlation testing is employed to evaluate the feasibility of a model in two directions. There are two
interpretations of the correlation test. If the correlation coefficient is negéjivang close to or less than 0, the
regression model is daified as weak. With probability levels below 18(0.01) or 5% < 0.05), it was found
that while labor and human capital are positively correlated with agricultural productivity, the other four
variable® investment, ICT, NTP, and human developndeakhibit a negative correlation with agricultural
productivity, and viceversa.

Table 3.Summary of correlation

Inv Lbr ICT NTP HD HC AP
Inv 1 i.349 802 408 667* i.650 i.016
(.357) (.009) (.276) (.050) (.058) (.967)
Lbr i.349 1 1.706%  1.906% i.796* 553 514
(.357) (.033) (.001) (.010) (.123) (.157)
IcT 802 i.706* 1 738* 964 i.630 i.017
(.009) (.033) (.023) (.000) (.069) (.966)
NTP 408 i.906% 738* 1 .839% i.551 i.301
(.276) (.001) (.023) (.005) (.124) (.432)
HD 667* i.796* 964 839 1 i.567 i.028
(.050) (.010) (.000) (.005) (111) (.942)
HC 7.650 553 7.630 i.551 i.567 1 452
(.058) (.123) (.069) (.124) (111) (:222)
AP i.016 514 i.017 i.301 i.028 452 1
(.967) (.157) (.966) (.432) (.942) (:222)
Obs. 9 9 9 9 9 9 9

SourceData recapitulation with SPSS.
Note: *p< 0.05 and *p < 0.01.

Table 3demonstrates that at a probability level below % 0.01), there is a positive correlation between
investment and ICTR = 0.802;p = 0.009), a negative correlation between NTP and ldbsri(0.906;p = 0.001),
a positive correlation between human development and FC¥ Q.964;p = 0.000), and a positive correlation
between human development and NRP=0.839;p = 0.005). At a probability degree below 5% < 0.05),
additional findings indicate a positive correlation between human development and inve®meéh667;p =
0.050), a negative correlation between ICT and workforce developrRenti 0.706;p = 0.033), a negative
correlation between human development and laBor (0.796;p = 0.010), and a positive correlation between
NTP and ICT R=0.738;p = 0.023).

Third, the mechanism of hypothesis testing is designed to verify the causality of both direct and indirect
relationships through MRA. Each hypothesis test encompasses constant, partial, and simultaneous effects.
Hypothesis testing also evaluates the aagucd the model, represented by the coefficient of determina®®n (
which ranges from 0 to 1. Implicitly, the five intervals in R&measure are as follows: (1) very low = 0 to 0.199,

(2) low = 0.2 to 0.399, (3) moderate = 0.4 to 0.599, (4) strong = 0.6 to 0.799, and (5) very strong = 0.8 to 1. The
constant effect indicates a value that remains independent of all the variables intlideihear model. There

are two postulates regarding constant values: negative constants arise when the data range is significantly dispersed,
while positive constants occur when the data range is relatively compact. Model 1 indicates that thevatuestant

of the relationship between investment, labor, ICT, and NTP is negblivé (6.184). This finding is consistent

for both partial and simultaneous relationships, as none of the independent variables significantly affect human
capital. However, a moderate model fit was observed for the factors influencing human B&pital392;p =

0.585). In contrast, model 2 is characterized by a positive linear relatiotbkif3(759). With a probability level

below 1% p < 0.01), ICT has a partial influence on human developnpen©(009), while investment, labor, ICT,
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and NTP collectively influence human development simultaneopsty0(002). The coefficient of determination
(R?=0.975;p = 0.002) shows that human development is significantly influenced by investment, labor, ICT, and
NTP, demonstrating a very strong model fit.

Table 4. Regression without moderati@md with moderation

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Constant 116.184 3.759* 1141.780 1168.734 17.795 1133.619
(.665) (.000) (.435) (.074) (.362) (.087)
Inv 1.012 1.001 1.467 .013 1.098
(.587) (.275) (.183) (.987) (.229)
Lbr .260 .004 25.504* 4.251 5.424*
(.671) (.906) (.041) (.448) (.033)
ICT 1.227 .081** 11.370* 9.153 2.029
(.791) (.009) (.027) (.484) (.176)
NTP 1.177 .030 6.521 19.964 .804
(.768) (.331) (.463) (.433) (.667)
HC 15.469
(177)
HD 31.158
(.454)
R? 592 975 .282 735 499 716
F (prob.) .870 38.494** 1.175 2.775* .994 2.517*
(.585) (.002) (.371) (.013) (.502) (.046)
Obs. 9 9 9 9 9 9

SourceData recapitulation with SPSS.

Note: *p< 0.05 and *p < 0.01.

Specifications: Model 1 (HC formed by Inv, Lbr, ICT, and NTP); Model 2 (HD formed by InyJCBr and NTP); Model 3 (AP formed by
HC and HD); Model 4 (AP formed by Inv, Lbr, ICT, and NTP); Model 5 (AP formed by Inv, Lbr, ICT, and NTP through HC); ahé Mode
(AP formed by Inv, Lbr, ICT, and NTP through HD).

Similar to model 1, model 3 also exhibits a negative constant vélse i(141.780). Both variabl@&shuman
capital and human developméntlo not significantly affect agricultural productivity, either partially or
simultaneously. The coefficient of determinatid® & 0.282;p = 0.371) implies that the existing model is
classified as having low explanatory power. As showFahle 4 despite a negative constabl € 1 168.734), the
partial regression in model 4 reveals a significant influence of lapbo0(041) and ICT= 0.027) on agricultural
productivity. Then, investment, labor, ICT, and NTP collectively have a significant impact on agricultural
productivity ( = 0.013). These four variables also explain model 4 with a strong degree of explanatoryR3ower (
=0.735;p=0.013).

Both model 5 and model 6 exhibit negative constant vallkesi(7.795;U =1 133.619). Yet, there are notable
differences between the two, particularly concerning the moderating relationship, simultaneous relationship, and
model strength. In model 5, none of the independent variables significantly impact agricultural pryductivi
through human capital. Aside from the indirect effects, the simultaneous effects indicate that investment, labor,
ICT, and NTP, when moderated by human capital, have an insignificant impact on agricultural productivity. The
influence of human capital selts in a model of agricultural productivity characterized by moderate mdiets (
0.499;p = 0.502). In contrast, model 6 reveals a significant moderating relationship, where labor, when moderated
by human development, has an indirect effect on agricultural productivit® (033). At a probability level below
5% ( < 0.05), it can be concluded that investment, labor, ICT, and NTP significantly influence agricultural
productivity through human development simultaneously 0.046). With the influence of human development,
these four independent variables also create a moderately strong model for agricultural prod&ctvity716;
p=0.046).

Ideally, bothR andR2should exhibit high coefficients and be statistically significant to be considered reliable
for decisioamaking or further interpretation. Although both values are elevated, this does not necessarily
guarantee that the detected relationship is statistisgnificant. In addition to the possibility of coincidence or
other external influences not accounted for in the analysis, factors such as variability, noise, and overfitting must
also be considered (Greenland et al., 2016; Subramanian and Simon F26t3)ariability and noise. Data that
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contains substantial variability and noise often yields correlation or determination coefficients that appear high,
yet their influence may not be strong enough to be deemed significant. Second, overfitting. In highly complex
models, bottR andR2can be elevated due to the model's tendency to overfit the sample data, which limits its
generalizability to a larger population.

3.2. Discussion

As is well known, none of the hypotheses are accepted in model 1. Neither investment, labor, ICT, or NTP
have a significant effect on human capital. Investment, labor, ICT, and NTP are unable to enhance human capital
in the IKN for the contemporary termh€ relationship between investment and human capital has been reviewed
by Alawamleh et al. (2019), Hendarmin and Kartika (2019), and Saroj et al. (2024). According to human capital
theory, investment stimulates increased competence through training aatie@dienabling individuals to seize
opportunities for success. Moreover, with the effective utilization of human resources, these can become personal
attributes and knowledge that benefit one's career (Gul et al., 2022). Skilled labor encompassegsibattaptd
mental efforts to deliver services efficiently (Sani et al., 2018). In this situation, organizations can achieve
profitability by maintaining a reliable workforce, which is regarded as aterrg asset. Apart from education and
training, the gality of human capital is also influenced by learning media. For this reason, the use of ICT is not a
novel concept amidst this rapid advancement in civilization. ICT plays a crucial role in the development of human
resource capital (Qamruzzaman and Kar2820). When managed comprehensively, ICT can transform the
economy (Ejemeyovwi et al., 2018; Haini, 2021; Samoilenko and Ngwenyama, 2011). According to the conditions
in the agricultural sector, fluctuations in NTP will create uncertainty regarding #ralbgconomy, including
human capital. Universally, the Indonesian population is heavily reliant on the agricultural sector for their
livelihoods (Elfira et al., 2022). Disruptions in this sector, particularly those affecting exports, will undoubtedly
impact farmers. For instance, a compromised agricultural supply chain can lead to inflation (Yasin and Amin,
2021). Consequently, agricultural commodity networks may struggle to distribute products normally, resulting in
a drastic increase in food prices (8)e2020). In such a scenario, the population faces challenges in accessing
adequate health, nutrition, and essential substances that meet the body's needs. As a result, physical health may
not be maintained at optimal levels, as proper food intake isatifioc sustaining human capital (Darma et al.,
2020).

In model 2, ICT has a significant impact on human development. Conversely, investment, labor, and NTP have
an insignificant effect on human development. Only ICT is capable of enhancing human development in the
context of the IKN, thereby supporting oneploghesis in model 2. In analyses related to the agricultural sector,
both investment and labor, along with NTP, demonstrate a significant connection with human development
(Dwiputri et al., 2023; Maharani et al., 2023; Nasution et al., 2021; Qorri @02, Yekimov et al., 2023).

In model 3, neither human capital nor human development significantly affects agricultural productivity;
therefore, neither hypothesis is accepted. Ironically, human capital and human development do not enhance
agricultural productivity in the short terrBeveral studies indicate that human capital and human development
positively interact with agricultural productivity. Improvements in physical institutions, such as human resources,
can influence agricultural productivity. The majority of lmcome countes experience food insecurity due to
low agricultural productivity (Ndour, 2017). Agricultural productivity is highly dependent on human capital.
Consequently, it is essential to have human resources complemented by skilled education, training, andeexperi
to support the agricultural sector (Bashir et al., 2018).

The evaluation results prove that two variaBlésbor and ICD exhibit a significant relationship with
agricultural productivity, whereas investment and NTP have an insignificant effect on agricultural productivity.
The two hypotheses in model 4 can be ptee, indicating that labor and ICT can enhance agricultural productivity
in the IKN in the short term. Blanco and Raurich (2022), Lio and Liu (2006) and Nkandu and Phiri (2022) found
a synergistic relationship between labor and ICT concerning agricutiadlictivity. Other literature indicates
that investment and NTP can significantly boost agricultural productilifgkpto et al., 202; Petre and lon,

2019; Setiyowati et al., 2018). The connection between NTP and agricultural productivity is evidenced by the fact
that as agricultural productivity increases, the costs incurred by farmers for purchasing agricultural production
inputs tem to decrease. This reduction can lead to a lower price index for farmers, thereby increasing their income
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and enabling them to achieve a more adequate level of prosperity. NTP is largely influenced by farmers' income
from agricultural outputs, as well as their expenditures on food anfboadritems.

Tests involving human capital as a moderating variable in model 5 indicate that investment, labor, ICT, and
NTP do not significantly affect agricultural productivity. None of the hypotheses are accepted in model 5,
suggesting that the four independent a&blés fail to enhance agricultural productivity through human capital in
the context of the IKN for the contemporary term. Djomo and Sikod (2012) and Setyadi et al. (2020) have
demonstrated that investments in health and education are critical factbies rielationship between human
resources and economic productivity, with experience also serving as a key determinant of human capital that
influences agricultural productivity, particularly farmer income. Regarding the relationship between ICT and
agriculural productivity through human capital, Azam et al. (2023), Rajkhowa and Baumdiller (2024) and Wang
et al. (2024) assert that ICT has potential and serves as an important channel for enhancing the productivity of
agricultural workers. The contributions €T and human resources are crucial for enhancing agricultural
productivity in a diverse manner. Moreover, the emergence of the digital economy in developing markets has
significantly altered agricultural production patterns. This digital economy, suppbsteimproved human
resources, has a profound impact on agricultural productivity. However, NTP may not necessarily influence
agricultural productivity as measured by farmers' income levels (Rai, 2021). From the perspective of the NTP, the
development of tman capital is essential for addressing issues related to farmer welfare.

Finally, while investment, ICT, and moderated NTP have an insignificant impact on agricultural productivity,
labor has a significant effect on agricultural productivity through human development. Thus, one proposed
hypothesis has been accepted in modeEgsentially, labor drives agricultural productivity through human
development in the IKN for the contemporary term. In contrast to the other three variables (investment, ICT, and
NTP), labor, when supported by human development, contributes significawtiyasitively to agricultural
productivity. Increasing agricultural productivity also plays a vital role in structural change, enhancing the quality
of human labor and accelerating human development (Grabowski and Self, 2022). Real food prices, along with
the rise in per capita food demand, significantly influence the sustainability of agricultural productivity. Unstable
growth in agricultural productivity can lead to fluctuations in labor dynamics, potentially disrupting crop yields.
According to DorwardZ013) and Emran and Shilpi (2018), a shift in demand for labor in the agriculturaBsector
from positive to negativ@ will result in a reduction in labor supply, a decrease in wages, an increase in the poverty
gap, and even impact the agricultural commoditrket itself.

4. Conclusions

The synthesis of this study is to analyze the relationship between investment, labor, ICT, and NTP on
agricultural productivity, both directly and indirectly through human capital and human development in the PPU,
which has been designated as the new IkdaaThe evaluation using MRA revealed five main outcomes. First,
there is a significant direcelationship between ICT and human development. Second, both labor and ICT are
significantly associated with agricultural productivity. Third, labor, when moderated by human development, has
a significant impact on agricultural productivity. Fourth, thi&atienship between human capital and human
development in relation to agricultural productivity is not significant. Fifth, investment and NTP were found to
have an insignificant effect on human capital, human development, and agricultural productivitgrwirectly
or when moderated by human capital and human development on agricultural productivity.

Through the analysis of data during 202623, the exploration results indicate that the development of
investment, NTP, and human capital in the IKN has not yet reached an optimal stage in influencing agricultural
productivity. Thus far, only the labor nable has demonstrated direct implications for agricultural productivity,
both directly and indirectly through human development. Although ICT also exerts a significant direct influence
on agricultural productivity, it has not been fully leveraged. Taaank agricultural productivity, stakeholders in
the agricultural sector should adopt a collective and strategic approach. An urgent transition is necessary to
promote human capital through an integrated and accelerated investment program within theragseator.
Additionally, stakeholders must focus on empowering farmers by enhancing their technological skills, which will
further boost agricultural productivity. It is also important to recognize that risks impacting agricultural
productivity exist wihin the NTP. The government must consistently focus on mitigating the risks of losses for
farmers in IKN while promoting prosperity. This can be achieved through various measures, such as providing
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extension services and training facilities, ensuring the availability of seeds, fertilizers, and other agricultural
equipment, and establishing partnerships through an agricultural contract system with both private and public
corporations. Besides, implemténg subsidy and incentive policies for higbhieving farmers is essential. Overall,

this study has certain limitations, particularly regarding the restricted data observations and concepts. Future
research should consider incorporating lkbegn data ss. Also, it is recommended to expand the agricultural
productivity model by including additional dimensions beyond the current variables.
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Dear journal editor, 4, Send Withdraw Request @
First of all, we wouid like to thank you for your attention. Also, the authors appreciate the team of reviewers

who have provided direction and suggestions to improve the quality of the article. Hopefully, we can
participate again through the submission of more articles in the future.
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Erwin Kumiawan A
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Dear Erwin Kurniawan A.,

On behalf of JOTAF, your article fitled ID 1540354 "Spillover Effect of Human Capital and Human Development in Shaping Agricultural +
Productivity—Scope of Indonesian Capital City (IKN)" has been accepted for publication in the Jounal of Tekirdag Agricultural Faculty-

JOTAF and is in the process of being published.

THANK YQU for choosing our journal and | offer my best regards.

Prof. Dr. Duygu BOYRAZ ERDEM
Editor-in-Chief
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Warmest regards. | would like to inform you that one of my colleagues has
moved to a new university. He s the fith author (Dio Caisar Darma). He is no
longer workir of ics - Faculty of Economics and

Business - Universitas Mulawarman, and since May 27, 2025 has been working at
Study Program of Development Economics - Faculty of Economics and Business
- Universitas Siiwangt If possible, i he allowed to change his authorship
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your wisdom.

Thank you,
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