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Regional Statistics is pleased to announce a new service for our authors and readers: Online First, the immediate
online publication of all accepted papers as soon as the authors have returned the corrected proofs. Whereas the
electronic versions of Regional Statistics used to appear at the same time as the print journal, from now on the
electronic version of all articles will be available via the Internet weeks before the printed version appears. This
means an enormous reduction in publication time. It will no longer be necessary for manuscripts to wait until the
“next available issue”.

Contributions published Online First are citable by journal title and DOI. The print version will also have the final page
numbers, the DOI and the online publication date. Furthermore, the DOI is linked to the URL (uniform resource
locator) and the bibliography when the printed issue is released. The DOl is never changed and can be used, for
example, to create hyperlinks between Online First articles.

Online First articles appear in their final form. Therefore, papers cannot be changed or withdrawn after electronic
publication. Any corrections that might be necessary have to be made in an Erratum which will be hyperlinked to the
article.

+ Motivations and locational factors of FDI in CIS countries: Empirical evidence from South Korean FDI in
Kazakk 1, Russia, and Uzbekistan — Han-Sol Lee — Sergey U. Chernikov — Szabolcs Nagy (pdf, 342 KB)

Impact of provincial human capital on TFP growth through the FDI channel: The case of Indonesian
manufacturing industries — Dadang Ramdhan (pdf, 361 KB)

Economic and crime cycles synchronization across states in México: A dynamic factor model approach —
Victor Hugo Torres Preciado — Nelson Omar Muriel Torrero (pdf, 672 KB)

Total factor productivity convergence of Indonesia’s provincial economies, 2011-2017 - Rudf Purwono =
Mohammad Zeqi Yasin = Ibnu Nur Hamzah — Nur Arifin (pdf, 1 815 KB)

The handling of the blockade against Qatar from the perspective of Qatar Airways’ resilience — Emil Kucsera
(pdf, 2 748 KB)

Urban growth and language shift in county seats in Transylvania between 1900 and 2011 - Ferenc Szilagyi -
Tibor Elekes (pdf, 349 KB)
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1. Article Submission
#21 Desember 2020

Submission awal dan submission revisi oleh Penulis dilakukan melalui email Regional Statistics. Respon
Editor diberikan melalui email

! Gmail

Inbox:
starred Submission to Regional Statistics - Total Factor Productivity Convergence of Indonesia Provincial

Snoozed ' - Economies (Extemal Inbox x
Important s g

Sent
Zeqi Yasin zeqi-13@feb.unair.ac.id> @ Mon, 21 Dec2020,0426 Y& €
Drafts to geza.toth v

Categoriés, Dear Editorial Office,

More
| present my manuscript entitied

Total Factor C of i incial
to be submitted in the Regional Statistics. Here the list of the authors.
Rudi Purwono

Universitas Airlangga, Surabaya, Indonesia
Email: rudipurwono@feb.unair.ac.id

Zeqi Yasin (C ing Author)
Research Institute of Socio-Economic Development, Surabaya, Indonesia

Email: mohammad.zeqi-13@feb.unair.ac.id

Ibnu Nur Hamzah
Swedish University of Agricultural Science, Sweden
Email: nurhamzah.ibnu@gmail.com

| look forward to your feedback, thank you.

#4 Januari 2021

Konfirmasi Submission oleh Editor Jurnal

€« C @& mail.google.com/mail/u/2/#starred/QgrcJHsNqLajcsXZffGeKkpCwWabJKpQhGG ¥ * @

* Gmail 0 Active ~ () 1483
1_‘. L, ks

Inbox 4

od - v
Starred " L sl Re i
Snoozed

Mon,4Jan, 1717  Y¢ €

Téth Géza dr. <Geza. Toth@ksh.hu>
tome v
Important

Sent Xa Detectlanguage ~ > English v  Translate message Turn off for: Hungarian x
Drafts

Dear Colleague,

Categoriés. )

More z Thank you very much for your paper! I'll send itt o the reviewers soon!
Best regards

Geza Toth

Téth Géza dr.
statisztikai tanacsadé

KOZPONTI
L KSH ) STATISZTIKAI
- HVEAL=

(531024 Budapest, Keleti Kéroly u. 5-7.
% (+36-1) 345-6867
Geza.Toth@ksh.hu

www.ksh.hu




2. Review Article Process
#12 April 2021

Hasil Review dari Editor dan Reviewer, Deadline penyerahan revisi 12 Mei 2021

<« (&7 & mail.google.com/mailfu/2/#starred/QgrcJHsNqLgjcsXZffGeKkpCwWgbJKpQhGG w

! Gmail

Inbox
Starred .
Snoozed

Téth Géza dr. <Geza. Toth@ksh.hu> Mon, 12 Apr, 1843 Yy €
tome v

Important
L Dear Colleague,
Sent

Drafts
the first review was received. We are waiting for the second. Unfortunately, the second reviewer unfortunately caught the covid, he was also in the hospital. He

Categories. S § . .
promised to send, but so far he hadn't. Please be patient, | will try to send reviews.

More

Téth Géza dr. <Geza.Toth@ksh.hu> @ Mon,12Apr,23:08 Y €
tome v
Dear Colleague,

Fortunatelly the reviewer has recovered. So please find the reviews bellow and attached.

Best regards
Geza Toth

Regional Statistics review form

1. Title: Total Factor Productivity Convergence of Indonesia Provincial

Economies

2. Article g

Is the article original scientific text? Yes
Is the title clear enough? Yes
Does the title reflect the contents? Yes
Is the abstract clear enough and does it reflect the contents of the Yes
article?
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Inbox RCSIONAT 5T S
Starred "

Snoozed 2 1. Title: Total Factor Productivity C
Economies

! Gmail 0 &
mai gog,ﬁ
A\

i
tar
i

Important
Sent

Drafts 2. Article rating

5 | Is the article original scientific text? Yes

Categories. =
a Is the title clear enough? Yes
More, Does the title reflect the contents? Yes
Is the abstract clear enough and does it reflect the contents of the Yes

article?
Are the key words suitable? No
Are the methods p d in a clear and punctual way? Yes

‘What is the level of novelty of the research? -
The paper investigates whether intra- and inter-regional trade
affects convergence process between ian regions.

Is the lusion chapter clear in presenting the lusions?
What is the level of the novelty of the results?

What is the level of text used in the article?
Are the dequate?

'Which tables are not necessary? -
'Which figures are not necessary? -

3. Final evaluation:

Article may be published with no corrections: -
Article may be published with minor i Yes
Article may be published with corrections: -

Article is not suitable for publishing: -

Summary

c @& mail.google.com/mailfu/2/#starred/QgrcJHsNqLgjcsXZffGcKkpCwWgbJKpQhGG w » ﬁ :
» 3
Gmail
Inbox

Starred .
Snoozed

The paper beta- and sigi g of total factor productivity (TFP) among Indonesian regions for the period 2011-2017. Using various econometric
methods, the authors find that inter-trade promotes catching up in regional productivity while intra-trade reduces productivity disparities amongst provi . The paper

is well-written. The topic is interesting and original: the paper contributes to the literature about the impact of trade on regional productivity. Nevertheless, there are

Important
Sent
Drafts
Categories.
More

some ic ding model selection and

£ issues that deteriorate the reliability of the analysis. Moreover, I encourage the authors to check

the document with a digital writing assistance tool or a native speaker.

Suggestions

1) Arellano-Bond

- Summary statistics in Table 3 suggest that the temporal variation in TFP is only mod; The Arell Bond esti has been found to have poor finite
sample properties if the series are highly persistent. In such cases lagged levels of the dependent variable are weak i . 1 would
using system-GMM estimation and experimenting with lagged first-differences of the series at least for robustness checks (see e.g. Blundell and Bond 1998).

2) Trade

- Although the paper aims to examine the effects of inter- and interregional trade on the convergence of TFP, the authors do not address the issues concerning
the identification of the effects of trade. Probably the most daunting issue is the endogeneity of the TRADE variable. I wonder whether the authors made any
attempts to address this problem.

- The authors use a quite complex measure to assess the relative role of intra- and inter trade on regional convergence. Separate variables for the intensity of
inter- and intraregional trade would be more informative about the absolute and relative role of trade types.

3) Robustness
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! Gmail

Inbox

sta[red' ! 3) Robustness
Snoozed !

Important

Se - Asitis well known, the within-estimator is inconsistent in panel dynamic settings, especially when the time span is short. The authors are aware of this (they

point this out at page 6) but for some reason they still use this method for robustness checks. I do not think using FE or even pooled OLS would be an adequate
way to check for rob Even if the Nickell-bias (which is the inverse of T) would be small enough, the endogeneity of level variables would still be an
issue. As mentioned above, system-GMM might be a good choice to check whether the results are robust to the choice of methods and instrument sets.

Drafts
Categories.

More,

4) Components of TFP

- It would be i ing to examine g in efficiency and the effects of trade.

Regional Statistics review form
1. Title:

2. Article rating

Is the article original scientific text? Yes

Is the title clear enough? Yes

Does the title reflect the contents? Yes

Is the abstract clear enough and does it reflect the contents of the Partly
article?

Are the key words suitable? Partly

Are the methods presented in a clear and punctual way? Partly

What is the level of novelty of the research Low/unclear
Is the lusion chapter clear in p ing the lusions? Yes

What is the level of the novelty of the results? Low/unclear
What is the level of text used in the article? Medium
Are the references adeanate? Yes

O Active ¥

y
i
|

Inbox Ve ) It would be i ing to examine
Starred ”

Snoozed

Important r i Regional Statistics review form

Sent

Drafts . 1. Title:

Categories. '

More 2. Article rating
Is the article original scientific text? Yes
Is the title clear enough? Yes
Does the title reflect the contents? Yes
Is the abstract clear enough and does it reflect the contents of the Partly
article?
Are the key words suitable? Partly
Are the methods presented in a clear and punctual way? Partly
What is the level of novelty of the research Low/unclear
Is the lusion chapter clear in p ing the lusions? Yes
What is the level of the novelty of the results? Low/unclear
What is the level of text used in the article? Medium
Are the d ? Yes

quate?
‘Which tables are not necessary? -
Which figures are not necessary? -

3. Final evaluation:
Article may be published
Article may be p with minor

Article may be p with mod i Yes
Article is not suitable for publishing:

with no

Tlishod

4. Short notes:
I would recommend major corrections, if possible. If not, reject. See
my comments in a separate file
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< C & mail.google.com/mail/u/2/#starred/QgrcJHsNgLqjcsXZffGecKkpCwWabJKpQhGG?projector=1&m

Review

Total Factor Productivity Convergence of Indonesia Provincial Economies

Summary

The paper has two main parts. First, it estimates two concepts of productivity: a frontier level,
and a relative inefficiency. The dataset is a panel of 33 Indonesian provinces over 7 years. After
recovering total factor productivity and its two components, the study estimates models of beta
and sigma convergence, and the possible role of intra- and inter-regional trade in the convergence

process.

Main comments

I think the research question and the first step in the procedure make sense and are reasonably
executed (but see my detailed comments below as well). I have more problems with the second
step, and in particular with the identification of the impact of trade. I also think that exposition
can be improved significantly,

With regards to trade, I do not understand why the measure used is the ratio of intra- and

interregional trade s the ratio of the two. This way, even if both have a positive impact on conver-

gence, we will find a negative coefficient if inter-regional trade contributes more to convergence
than intra-regional trade. Why not include both measures in the regression separately?

In terms of the exposition, I find some of the description unclear. In particular, there should be
a much more detailed data section explaining the variables. For example, are the main variables
nominal or real? If the former, how do the authors handle inflation? English is ok, but could be
improved, especially in the Abstract.

Finally, it is unclear what ultimately the paper’s contribution is. Is it the productivity estima-
tion, the trade variable in the convergence regressions, or something else? Please be very clear

what is new relative to the literature.

Detailed comments

C @ mail.google.com/mail/u/2/#starred/QgrcJHsNqLAjcsXZffGeKkpCwWabJKpQhGG?projector=1&messagePartid=0.1

& B8 reportpdf ed comments = Open with Google Docs | v
Page 1: I find the intra- and interregional trade terminology a bit confusing. To me the
former suggests trade within provinces, and the latter trade within provinces. My under-
standing is that the authors use them differently, the first being trade among provinces and

the latter meaning international trade. I suggest interprovincial and international trade as

alternatives. I would also not use the shortcuts “intra” and “inter” - it is more professional

to write out the full terms.

Page 3: I do not see a definition of the term “AFTA”. This might be obvious to you, but not
to the general reader. There are other examples in the text where definitions should be

more clear or more prominent

. Page 5: 1 do not understand why inefficiency should be a function of time alone (eq. [2]).

Why not geography, institutions, or trade? Explain why this assumption makes sense.

Page 5: Define the function f (-). If I understand that is the non-stochastic part of the

translog production function, but you have to say so.
Page 5: I do not understand w] it means in eq. [2d] - I guess this is just a shortcut for
eq. [2]?

Page 5: How do you estimate the production function (eq. [1])? The typical problem here
is the endogeneity of inputs (capital and labor) to exogenous productivity (the error term).

If you are treating

Page 6: You talk ab f growth and subsequent
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. Page 3: 1do not see a definition of the term “AFTA”. This might be obvious to you, but not
to the general reader. There are other examples in the text where definitions should be

more clear or more prominent.

Page 5: I do not understand why inefficiency should be a function of time alone (eq. [2]).

Why not geography, institutions, or trade? Explain why this assumption makes

. Page 5: Define the function f(-). If I understand that is the non-stochastic part of the

translog production function, but you have to say so.

Page 5: I do not understand what Zk;; means in eq. [2d] - I guess this is just a shortcut for
eq. [2)?

Page 5: How do you estimate the production function (eq. [1])? The typical problem here
is the endogeneity of inputs (capital and labor) to exogenous productivity (the error term).

If you are treating this, I did not find a discussion in the paper.

. Page 6: You talk about a correlation between an initial level of growth and subsequent
growth. This is incorrect: convergence means a negative correlation of the initial level
(of TFP) and its subsequent growth. I guess you are doing the right thing, but saying the

wrong one.

Page 7: In the di of the econometric tests employed (middle of the page), be more

detailed and explain what the tests mean for non-specialists.
Page 8: Explain what o and v are in Table 2 - see also my previous comment.

Page 8: I find the negative coefficient on the time trend puzzling. It is not impossible for
TEP to decline, but it is not very plausible for an extended period. Explain the intuition, if

any. More likely there are some statistical issues or missing variables involved
. Page 10: You say “negative productivity”, which probably should be “negative productivity
growth”.
2. Page 11: As I said above, I think the statement “a higher intra trade intensity .. will discour-

age the catching-up process” is simply wrong. Having more inter-provincial trade does not

mean that there is less scope for international trade, both can increase at the same time.

#2 Mei 2021

Pengumpulan revisi.

€ > e & mail.google.com/mail/u/2/#starred/QgrcJHsNaLajcsXZffGeKkpCwWgbJKpQhGG
inf P iaas = ——— —

Inbox

r Zegqi Yasin eqi-13@feb.unair.ac.id> Sun, 2 May, 05:47 Yy . :
Important ) . to Téth, bee: nurarifin

Sent R > B Dear Dr. Toth Geza,

Drafts
Ar - We have revised the manuscript. Here | attached the revised version and two response letters to the reviewers. We look forward to your feedback regarding this. Thank you.
ategoriés
ok
More L

Regards

L]
2]

4 Attachments

BB Response Letter R y 5 Response Letter R. 4 [0 (Revised Version) T. y [0 Title Page.docx y



#19 Mei 2021

Hasil review tahap 2

<« c & mail.google.com/mail/u/2/#search/toth/FMfcgzGkXSSVJqsfQXNPMNHKBBLIQQrQ

! Gmail

Inbox

Téth Géza dr. <Geza.Toth@ksh.hu> 19 May 2021,20:57 Yy € H

to rudipt unair.ac.id, me, com v

Stagred

Snoozed

|mportant Dear Authors,

Sent

Drafts J y | received the review of the modified paper. Please finalise your paper under this.
Categories. ¢ i ) We are waiting for the final version.

Best regards
Geza Toth

Editor-in-Chief

Regional Statistics
orcid.org/0000-0002-9233-1899
www.ksh.hulterstat_eng
hitps://ksh.academia.edu/GézaTéth
hitps:/ksh.academia.edu/RegionalStatistics

Review

Total Factor Productivity Ce g of Ind ia Provincial

_ Response: The variables are in nominal. We have added another paragraph to clarify this
(see: page 4).

~ You should note in the paper that an aggregate price deflator may not be adequate

for regional GDPs

_ Page 5: Define the function f (.). If I understand that is the non-stochastic part of the
translog production function, but you have to say so.

— I simply pointed out that the function f (.) is not defined in the paper. I guess it is

the production function, but be specific.

_ Page 5: How do you estimate the production function (eq. [1])? The typical problem here
is the endogeneity of inputs (capital and labor) to exogenous productivity (the error term).
If you are treating this, I did not find a discussion in the paper.

~ 1 do not think that you understood my question. I am talking about the possibility

Inbox’ Revi
NETC eview

Sneozed p | Total Factor Productivity Ce g of Indonesia Provincial

By _ Response: The variables are in nominal, We have added another paragraph to clarify this
(see: page 4).

Sog ~ You should note in the paper that an aggregate price deflator may not be adequate

Drafts ; for regional GDPs

Categories. '« ] _ Page 5: Define the function f (). If I understand that is the non-stochastic part of the

translog production function, but you have to say so.
— I simply pointed out that the function f (.) is not defined in the paper. I guess it is

the production function, but be specific.

_ Page 5: How do you estimate the production function (eq. [1])? The typical problem here
is the endogeneity of inputs (capital and labor) to exogenous productivity (the error term).

More

If you are treating this, I did not find a discussion in the paper.
~I.do not think that you understood my question. I am talking about the possibility
that the choice of inputs (capital and labor) is endogenous to the level of TFP. This
has nothing to do with the fact that TFP is not just technological progress. At the

micro level, see Olley and Pakes (1996) and Levinson and Petrin (2003).
_ Page 6: You talk about a correlation between an initial level of growth and subsequent

growth. This is incorrect: convergence means a negative correlation of the initial level
(of TFP) and its subsequent growth. I guess you are doing the right thing, but saying the

wrong one.
— This is just a confusion in terminology. In the paper you said initial “growth” instead

of initial “level”, I was referring to that.
_ Page 10: You say “negative productivity”, which probably should be “negative productivity
growth”.

~ Productivity cannot be negative, its growth rate can be. Again, this is probably just
terminology. e :m
1

References

[1] Levinsohn, J., and A. Petrin (2003). “Estimating production functions using inputs to control
for unobservables.” Review of Economic Studies 70: 317-342.

[2] Olley, G. S., and A. Pakes (1996). “The Dynamics of Productivity in the Telecommunications
Equipment Industry,” Econometrica, 64: 1263-97.

10



¢« C @ mail.google.com/mailju/2/#search/toth/FMfcazGkXSSVJasfQXNPmMNHKBBLIQQrQ * * @ :

/4 Ze {
Inbox 4 — This is just a confusion in terminology. In the paper you said initial “growth” instead

Starred i of initial “level”, I was referring to that.
_ Page 10: You say “negative productivity”, which probably should be “negative productivity

Snoozed
growth”.

- Productivity cannot be negative, its growth rate can be. Again, this is probably just

Important

Sert 1.9 terminology.

Drafts 1

Categoriés. & i ) References

[1] Levinsohn, J., and A. Petrin (2003). “Estimating production functions using inputs to control
for unobservables.” Review of Economic Studies 70: 317-342.

[2] Olley, G. S., and A. Pakes (1996). “The Dynamics of Productivity in the Telecommunications
Equipment Industry,” Econometrica, 64: 1263-97.

More,

Téth Géza dr.
statisztikai tanacsadé

KOZPONTI
L KSH ) STanszmkal
-y HVAAL=

(511024 Budapest, Keleti Karoly u. 5-7.
7 (+36-1) 345-6867

Geza.Toth@ksh.hu

k munkavégzés celjdt ett. Az elektronikus levél elssorban informéci

célokat szolgdl. Kétség esetén az

alairva mege

#20 Mei 2021

Revisi kedua dikirim

O Tidakditempat v+ (D 83

M Gmail Q  Telusuri semua

/ < @ @ E 8 @ €/+ m (] H 1 dari banyak < > E

Xa Inggris v > Indonesia v  Terjemahkan pesan Nonaktitkan untuk: Inggris x

---------- Forwarded message ---------

From: Mohammad Zeqi Yasin <mohammad.zeqi-13@feb.unair.ac.id>
Date: Thu, 20 May 2021, 08:04

Subject: Re: Review of the modified version

To: Téth Géza dr. <Geza.Toth@ksh.hu>

Dear Dr. Toth Geza,

08

We have revised the manuscript based on the reviewer's comments. Here | attach the revised manuscript and the response letter. +

Regards

11



3. Accepted Journal Publication
#14 Juli 2021

Pemberitahuan dari Editor bahwa artikel diterima.

Inbox [N
Starred " FW: Primon Scan (Extemal Inbox x

Snoozed
@ Wed,14Jul,1528 Y €

Important s Téth Géza dr. <Geza.Toth@ksh.hu>
Sent b tome v

Drafts 3
Categories.
More i Dear Colleague,

X Hungarian ~ > English ~ Translate message Turn off for: Hungarian

See the certificate attached!
Best regards

Geza Toth

Téth Géza dr.
statisztikai tanacsadé

KOZPONTI
KSH ) STATISZTIKAI
HIVATAL =

(231024 Budapest, Keleti Karoly u. 5-7.
% (+36-1) 345-6867

Geza.Toth@ksh.hu
www.ksh.hu

méltanyolhato érdeke

2tikal Hivatalnak fo

imasak lehetnek, me

a bennik foglalt informacio)

an informécids célokat szolgél. Kétség esetén az

 munkan

clipped] View entire message

Editorial board o f 1024 Budapest Keleti Kéroly u. 5-7.
Post Bp. PLSI.
. TS Fax: 345-6998
Regional Statistics Dr. Géra Toth
E-mail: geza.toth@ksh.bu

CERTIFICATE

The Editorial Board of Regional Statistics has accepted the study of Rudi Purwono,

Mohammad Zeqi Yasin, Ibnu Nur Hamzah (Total Factor Productivity Convergence of

Indonesia Provincial Economies). The study will be published in one of the 2021 issues.

The journal is indexed in Scopus (Q2), WoS ESCI, EBSCO, Google Scholar, Current

Geographical Publications (CGP), CEEOL, Index Copernicus International.

“Géza Téth

Editor-in-Chief

Budapest
14 July 2021
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Tim Produksi memberitahukan bahwa sedang dilakukan tahap layout dan terdapat beberapa poin yang
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Total factor productivity convergence of Indonesia’s
provincial economies, 2011-2017

Rudi Purwono This study aims to investigate the potential
(corresponding author) ¢ e process of total factor
Universitas Airlangga, Surabaya, productivity (TFP) among 33 provinces in
Indonesia  Indonesia in a period between 2011 and 2017.

E-mail: It is the first study that captures the effect of
rudipurwono@feb.unair.ac.id intra-provincial trade and i i trade
on the TFP convergence. The authors employ

Mohammad Zeqi Yasin  siochastic frontier analysis to identify the TFP
Research Institute of and generalized methods of moment (GMM)
Socio-Economic Development, to examine the convergence process. The
Surabaya, Indonesia result of this study confirms that the TFP

E-mail:  convergence process in Indonesia occurred in
mohammad.zeqi-13@feb.unairacid  2011-2017. Conceming intra-provincial and
international trades, the study discovered that

Ibnu Nur Hamzah igier of them promotes TFP growth.
Swedish University of Rather, except for the interational import,
Agricultural Science,  they reduce the gap of TFP growth amongst

Sweden provinces. The result demonstrates that intra-

E-mail: nurhamzah.ibnu@gmail.com  provincial exports reduce the TFP growth gap
by 19.7% more than international exports.

This finding indicates that intra-provincial

exports are more efficacious in reducing

regional inequality. The same is true for the

intra-provincial import. This finding delivers
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hypothesis tor CL. A null hypothesis (HU) that 1s (J5=/5=p,=U) or the coetticients
of time, interacting input with time, and time-squared are equal to zero, is the
hypothesis for NTP. A null hypothesis (H0) that is (B,=0) or the coefficients of
interacting input with time is equal to zero, is the hypothesis for HN. Test of OLS is
also considered to ensure that the utilization of SFA is valid.

The log-likelihood ratio test is ducted by paring the likelihood ratio
statistic obtained from each model. The log-likelihood statistic is obtained from
A==2[/(Ho)~{Hy)] where {Ho) is the log-likelihood statistic of CD, NTP, HN, and
OLS, while [H,) is the log-likelihood value of Translog. The null hypothesis is
rejected if the A statistic is less than the 2 table with degrees of freedom equal to the
number of parameters involved in the restrictions.

Total factor productivity

This study adopts the method of Arazmuradov et al. (2014) to estimate TFP which
is a g ic apy h that decomy TFP into two components: technical
efficiency change (TEC) and technical change (TC). The formulas to attain those
components are shown below:
TFR, = TEC, X TC, @
T )
TEy = exp(-u;)
| TG = J[(1+ f: e L KB ) X (14 feoa (st biams: Kiss . ) )] 1 ,,,,,
where TFP; is total factor productivity, TEC is technical efficiency change, TE; is
technical efficiency obtained from (2) and (2a)—(2d). TCy is technical change. As this
approach is a geometric mean, TEFP>1, TEC>1, TC>1 imply positive magnitudes.

Regional Statistics, Vol. 11. No. 4. 2021
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0.90 0.10
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0.86 0.06
0.84 0.04
0.82 0.02
0.00 0.00

2011 2012 2013 2014 2015 2016 2017
. Standard deviation (RHS) === Technical efficiency (LHS)
Note: RHS= right-hand side, LHS=left-hand side.

Figure 1 ill that there is a d d trend of technical efficiency among
provinces in Indonesia in 2011-2017. This condition is exacerbated by the
deviation’s upward trend since 2013. This suggests that inequalities of efficiency
scores between provinces increase along with their worsened technical efficiency on
average. [The distribution of technical efficiency (TE) score, total factor productivity
growth (TFP), technical change (TC), technical efficiency change (TEC) see Figures

of technical efficiency change (TEC) and technical change (TC).

According to Table 3, on average, Indonesian provinces experienced negative
TFP growth (-0.1%) during the 2011-2017 period. Concerning sub-periods, 2011—
2013 shows a positive TFP growth at 0.3%, in contrast with 2015-2017 that shows
a negative TFP growth at —1.7%. The three largest TFP growths are those in North
Sulawesi (3%), Bali (2.7%), and Jakarta (2.2%). Meanwhile, the three lowest negative
TFP growths are found in Fast Nusa Tenggara (-4.4%), Riau (-4.8%), and
Bengkulu (~15%). Meanwhile, TC averagely shows a positive magnitude at 0.3% in
2011-2017. This suggests that Indonesian provinces have d d a
technological progress in terms of the contribution of capital and labour towards
obtaining GDRP. This study stresses that three regions which demonstrated the
largest technological progress are all on Java Island ie. Jakarta (1.2%), East Java
(1.2%) and West Java (1.1%). This finding indicates that the shifting frontier of
capital and labour generating output remains relatively centralised in the area of

Regional Statistics, Vol. 11. No. 4. 2021
Online first Purwono-Yasin-Hamzah 1-27; DOI: 10.15196/RS110403
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instrument sets.

This study employs two concepts of convergence: Beta convergence and Sigma
convergence. We set four different models to robustly capture intra-provincial trade
and international trade impact on convergence of TFP growth and TFP growth
dispersion. Beta convergence is specified in Model 1 and Model 2, which refer to
11a-11b respectively to capture the impact of intma-provincial export and
international export (I11a) and intra-provincial import and international import
(11b), on the TFP growth. Sigma convergence is specified in Model 3 and Model 4,
which refer to 12a-12b respectively to capture the impact of intra-provincial export
and international export (12a) and intra-provincial import and international import
(12b), on the dispersion of TFP growth. These equations are specified as follows:

InTFPy = INTFPy_y = 1y + 1y InTFP,_y + talntra Export, + vsInter Export, + € (11a)
INTFPy = InTFPy_y = @ + @ InTFPy_y + a;Intra Import, + asinter Importy + ¢ (11b)
AW, = o + & Wiy +Galntra Exporty + Gyinter Exporty + e, (122)
AW, = & + §;W,e-y + Eyintra Import,, + &inter Import,, + &, (12b)

where TFP, is the total factor productivity in ratio. s TFP— WTFP; y is total factor
productivity growth. 7;,@; are scalars that are negative if Beta convergence
occurs. Wi is the natural logarithmic of TFP of province 7 in year 7 (WTFPy)
subtracted from the average natural logarithmic TFP in year # (MTFP,). AW, is the

e ]

Wi, subtracted from Wit | Sordare scalars that are negative if Sigma c gence

exists. €, P, €, & are the error terms. 7, and 73 are the coefficients of
intra-provincial export and international export respectively, which are expected to
be positive for Beta convergence (Model 1). ¢, and {3 are the coefficients of
intra-provincial export and international export, which are expected to be negative
for Sigma convergence (Model 3). «, and «y are the coefficients of intra-
provincial import and international import, which are expected to be positive for
Beta convergence (Model 2). &, and & are the coefficients of intra-provincial
import and international import that are expected to be negative for Sigma
convergence (Model 4). The positive signs of 73,73,@z,a3 of Beta convergence

Regional Statistics, Vol. 11. No. 4. 2021
Online first: Purwono-Yasin-Hamzah 1-27; DOI: 10.15196/RS110403
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Java. With regards to technical efficiency change, the result demonstrates a negative
growth of technical efficiency in 2011-2017, by —1.3%. This result confirms the
previous conclusion that, on average, efficiency scores relatively d

Table 3
Total factor productivity (TFP), technical change (TC), and
technical efficiency change (TEC) of 33 provinces in Indonesia
TFP TC TEC

Province 2012- | 2015- | 2011- | 2012 [ 2015~ | 2011 [ 2012- | 2015 [ 2011

2013 | 2017 [ 2017 | 2013 | 2017 | 2017 [ 2013 | 2017 | 2017

Aceh 1002 | 0.984 | 0.984 | 0995 | 1.009 | 1.003 | 1.007 | 0975 | 0.981
North Sumatera 0986 | 1.005 | 1003 | 1.000 | 1014 | 1.008 | 0.987 | 0.991 | 0.99
West Sumatera 1029 | 1.002 | 1.008 | 0.99 | 1.010 | 1.004 | 1.034 | 0.993 | 1.005
Riau 1.008 | 0906 | 0952 | 0.999 | 1.013 | 1007 | 1.009 | 0.894 | 0945
Jambi 0955 | 1.031 | 1.005 | 0994 | 1.008 | 1.002 | 0.960 | 1.023 | 1.003
South Sumatera 1.005 | 1023 | 1012 | 0999 | 1.012 | 1.006 | 1.006 | 1.010 | 1.006
Bengkulu 1.006 | 0701 | 0850 | 0992 | 1.006 | 1.000 | 1.014 | 0.698 | 0.852
Lampung, 1.003 | 099 | 1.005 [ 0997 | 1011 | 1.005 | 1.006 | 0.985 | 1.000
Bangka Belitung 0990 [ 0.943 | 0965 | 0.991 | 1.005 | 0.999 | 0.999 | 0.939 | 0.966
Riau Ishinds 1004 | 0979 | 0986 | 0.99 | 1.010 | 1.004 | 1.008 | 0.969 | 0.982
Jakarta 1013 | 1018 | 1022 | 1.004 | 1018 | 1012 | 1.009 | 1.000 | 1011
West Java 1033 | 1014 | ro11 | 1003 | 1017 | o1 | 1030 | 0997 | 1.000
Central Java 1011 | 0991 | 1.000 | 1.002 | 1.016 | 1.010 | 1.009 | 0.975 | 0990
Yogyakarta 0995 | 0.988 | 0.986 | 0.994 | 1.008 | 1.002 | 1.001 | 0.980 | 0.984
Fast Java 1023 | 0997 | 1010 | 1.003 | 1018 | 1012 | 1.020 | 0.980 | 0.999
Banten 1045 | 0986 | 1.008 | 0.999 | 1.013 | 1007 | 1.047 | 0973 | 1.001
Bali 1017 | 1015 | 1027 | 099 | 1.010 | 1.004 | 1.022 | 1.005 | 1023
West Nusa Tenggara | 0.925 | 1.036 [ 0.994 | 0994 | 1.008 | 1.002 | 0930 | 1.028 | 0.992
Fast Nusa Tenggara | 1.013 | 0.941 [ 0956 | 0993 | 1.008 | 1.002 | 1.020 | 0933 | 0.955
West Kalimantan | 0.997 | 1.005 | 1.003 | 0995 | 1.009 | 1.003 | 1.001 | 0.995 | 1.000
Central Kalimantan | 0.995 | 1.012 | 1.001 | 0:994 [ 1.000 | 1.002 | 1.000 | 1.003 | 0.999
South Kalimantan | 0.994 | 0995 | 0996 | 0.994 [ 1.008 | 1.002 | 1.000 | 0.988 | 0.994
Fast Kalimantan 0981 [ 1.008 | 0988 | 0.998 | 1012 | 1.006 | 0.983 | 0.997 | 0.982
North Sulawesi 109 | 0973 | 1.030 | 0.993 | 1.008 | 1.001 | 1107 | 0.965 | 1.029
Central Sulawesi 0997 | 1.022 | 0993 | 0994 | 1009 | 1.002 | 1.003 | 1.013 | 0.99
South Sulawesi 0986 | 1.002 | 0.993 | 0.998 | 1012 | 1.006 | 0.988 | 0.990 | 0.987
Southeast Sulawesi | 1.071 | 0991 | 1003 | 0.993 [ 1.008 | 1.002 | 1.079 | 0.984 | 1.002
Gorontalo 1022 | 1006 | 1.008 | 0.989 | 1.003 | 0997 | 1.033 | 1.003 | 1011
West Sulawesi 0993 | 0.988 | 0.985 | 0.990 | 1.004 | 0.998 | 1.003 | 0.984 | 0987
Maluka 0975 | 0970 | 0981 | 0990 | 1004 | 0.998 | 0.985 | 0.966 | 0.984
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AR(1) — p ralue 0.000 0.000 0.000 0.000
AR(2) — p ralue 0.167 0355 0321 0.550
Sargan — p value 0247 0.604 0550 0.895
Number of instruments 3 6 3 6
Number of provinees 33 33 33 33
Number of observations 132 132 132 132

Nate: #+%, **, * sepresent significance at alpha 1%, 5%, and 10%. Standard errors are in parentheses. AR(1) and
AR(2) are Arcllano-Bond (1991) tests for auto correlation in differences. Sargan is a test for over identification
restrictions.

According to Table 4, our model specifications for both Beta and Sigma
convergences are valid since they satisfied the specification tests at a 10%
significance level. According to the result, the serially uncorrelated error assumption
is satisfied since the null hypothesis stating no lation is rejected at order
1 (AR (1)) but not at higher orders (AR (2)). Sargan overidentifying restriction test
meant to justify the validity of the instrument sets provides no evidence to reject the
null hypothesis that p ion moment conditions are correct. See Table Al in the
Appendix for a statistical description of the variables. Our model is also robust

according to robustness checks, whose results are provided in the Table A2 and
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