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The effect of labor and capital on transportation
logistics’ development: The case of Ho Chi Minh,

Vietham

Vu Thi Kim Hanh'?* and Nguyen Hong Nga®

Abstract: The objective of this study was to measure eight variables, which
included total labor, female labor, trained labor, high school labor, annual capital,
asset and long-term capital, state capital, and abroad capital. A second objective
was to assess which variables impact labor productivities, capital productivities, and
gross domestic product (GDP) growth in four provinces in the southern key eco-
nomic region in Vietnam. It also assessed how the GDP growth of transportation
logistics in Ho Chi Minh (HCM), the GDP growth of HCM, and the GDP growth of
Vietnam are impacted by the above eight variables and how they affect each other.
The methodology used included the Cobb-Douglas formulation employed in

a structural equation modeling (SEM) analysis and five steps of SEM’s goodness of fit
testing. The software used is Stata 17.0. Some remarkable findings are: Firstly,
trained labor had a total and direct positive impact on both goods labor productivity
and passenger labor productivity. Secondly, state capital had no effect on goods
labor productivity, passenger labor productivity, goods capital productivity, and
passenger capital productivity. Thirdly, while trained labor positively affected the
growth of Tay Ninh Province, state capital negatively affected the GDP growth of
Tien Giang Province. Fourthly, trained labor indirectly negatively affected the GDP
growth of transportation logistics in HCM. The implications are that, based on the
magnitude of the coefficients, the direction of the effects, the number of variables
that affect and are affected, and the magnitude of the effects, we believe that
trained labor should be decreased while the GDP growth of transportation logistics
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should be increased in HCM. State capital had a direct and negative impact on GDP
growth in Tien Giang Province; our recommendation is that state capital should be
reduced in order to increase GDP growth in Tien Giang Province.

Subjects: Statistics for Business, Finance & Economics; Economics and Development;
Development Economics

Keywords: Labor; capital; productivity; Cobb-Douglas; transportation logistics; SEM

1. Introduction

Transportation logistics is one of the most important sectors of the economy, its share is increasing
every year, and this is determined by the process of globalization. In the European Union, the
transportation logistics and storage sector employs around 11 million people, accounting for more
than 5% of total employment and almost 5% of GDP growth (Ginters et al., 2019). Transportation
logistics plays an important role in socio-economic development in developing countries (Abu-
Eisheh et al., 2020). Transportation logistics policies not only play a role in promoting the economy
but also affect human health (Dannenberg et al., 2021). Improving transportation logistics
increases GDP significantly (Gallen & Winston, 2021). The key role of transportation logistics is
not only within the economy, but also as one of the leading sectors generating the largest share of
greenhouse gas emissions globally (Liu et al., 2021). In the United States, transportation logistics
generates revenue from taxes on motor fuel, vehicle registration, permits, parking, and traffic. This
leaves federal, state, and local governors highly dependent on transportation logistics (Lewis &
Clark, 2021).

Under the authors’ approach, the term “transportation logistics” is “transportation and ware-
housing.” The term “transportation and warehousing” is named specifically in the socio-economic
reports of the General Statistics Office of Vietnam, the Statistics Office of HCM, Vietnam’s Statistical
Yearbooks, and HCM'’s Statistical Yearbooks. Accordingly, transportation logistics belongs to the
service sector, which is a service industry in nine key service industries in the service sector in
Vietnam. Transportation logistics are a type of non-state enterprise. Transportation logistics
enterprises are mainly small and medium sized. Logistics does not fall into the category of
oligopolistic competition or oligopoly.

Currently, developing and emerging countries need to research and find solutions to keep up
with the momentum of world trade integration. With GDP in 2020 increasing by 2.91% compared
to 2019, Vietnam is one of the countries with the highest growth rates in the world. Given that the
COVID-19 epidemic has had a negative impact on all socioeconomic fields, this is a huge accom-
plishment for Vietnam. However, Vietnam’s transportation logistics’ costs are still high, accounting
for more than 20% of the country’s GDP. Meanwhile, in other countries, this cost is only about 11%
of average GDP. This means that Vietnam’s transportation logistics’ costs are almost twice as high
as the world’s average transportation logistics’ costs. HCM is the largest city in Vietnam, the
commercial center, and the economic locomotive of the country. HCM GDP accounts for 23-25%
of Vietnam’s GDP. The average GDP of transportation logistics in the period 2010-2020 was about
16% of the GDP of HCM, where the record number was 80.12% in the year 2012. However, one
problem is that, according to the statistics of the HCM Statistics Office for the period 2010-2020,
the total number of profitable enterprises in transportation logistics only accounts for more than
40%, while the loss-making enterprises account for about 50%, and roughly 8% are bankrupt,
dissolved, or have ceased operations indefinitely.

From the reasons outlined above, we realize that it is necessary to analyze the factors affecting
the development of transportation logistics in HCM. The objective of this paper was to develop the
Cobb-Douglas formulation and apply it in an SEM analysis. This will help to assess how labor factor
and capital factor affect labor productivities, capital productivities, and GDP growth of
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transportation logistics in HCM. Using the economic point of view, we measured how these factors
affect the GDP growth of four provinces in the southern key economic region in Vietnam, GDP
growth of HCM, and the GDP growth of Vietnam.

The novelty of the paper is as follows:

To begin, an in-depth examination of the labor and capital factors is conducted with respect to
eight variables, including total labor, female labor, trained labor, high school labor, annual capital,
asset and long-term capital, state capital, and foreign capital.

Secondly, we examined the effects of the eight variables listed above on labor productivity,
capital productivity, and GDP growth in four provinces in Vietnam’s southern key economic region.

Thirdly, we measured how the GDP growth of transportation logistics in HCM, the GDP growth of
HCM, and the GDP growth of Vietnam impacted each other.

The study area is HCM, Vietnam.

2. Literature review

This section is divided into two parts, the first of which is background theory to justify in more
detail the variables employed. The next part deals with previous research and how this is related to
the study’s objectives in order to find novelty and gaps.

Background theory:

Cobb-Douglas production function:

P = bLkC (1)

As equation (1) states:
P is total production

L is Labor

Cis Capital

Labor factor: The total labor factor originates from the gender structure, in which female workers
play an increasingly important role. Women enter the workforce, and are paid, in numbers
unprecedented in the 20" century (Patricia & Johnson, 2019). The world economy has identified
trade as a potential determinant of female labor force participation. The female labor force
increases whenever trade expands (Saure & Hosny, 2014). Women are starting to participate
more in the labor markets of developing countries (German Cubas, 2016). Female labor plays an
important role in the workforce, alongside a total labor variable, therefore, we included a female
employees’ variable and named it female labor.

Workers’ educational status is one of the factors that affect the productivity and economic
efficiency of charcoal production in northwest Ethiopia (Andaregiea et al., 2020). The gap in
farmers’ knowledge and skills is the main cause of obstacles to crop production (Tadesse
et al, 2021). Education, knowledge, and skills play an important role in the job market.
Therefore, we believe that including variables like high school graduation and vocational
training is necessary for this study. Accordingly, the total number of employees who have
received vocational training was used as a variable and was named “trained labor”. Also, the
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total number of employees who have graduated from high school was used as a variable and
was named “high school labor.”

Capital factor: According to (Eugen, 1890, 1891), capital includes the theory of capital formation
and the theory of capital use. Regarding the theory of capital formation, he argued that capital is
formed in production. And for the theory of capital use, he stated that, besides the nature of
capital, the use of capital is an object of independent nature and independent value to profit from
capital. (Mill, 1829) observed that “capital forms itself through labor, and therefore all costs of
production and raw material costs can be attributed to labor”.

From the authors’ point of view, capital is formed through mobilizing from many sources, such as
self-contributed capital from shareholders in the enterprises, long-term investment capital from
organizations outside the enterprises, capital is invested from the State budget, and investment
capital from abroad. The effective use of capital depends on many factors, in which labor produc-
tivity plays an important role. The obvious fact is that labor productivity comes from the workforce.
Therefore, we also agree with Mill’s (1829) point of view about capital. We then included a factor of
capital, which comprises four exogenous variables: total annual operating capital of the business
named as “annual capital”; total fixed assets and long-term investments named as “asset and
long-term capital”; total investment from the State budget named as “State capital”; and total
investment from abroad named as “abroad capital.”

Previous researches:

A simplified version of Cobb-Douglas has been developed, in which each household is pro-
vided with a fixed amount of capital (K) and a fixed amount of available time for labor (L).
Each derives utility from the consumption of a synthetic product (X) Fullerton and Chi (2019).
According to (Florin Marius Pavelescua, 2014), “the practical use of the proposed analytical
method for estimated returns to scale in the context of the Cobb-Douglas production function
is applied in the case of the Romanian economy in the period 1960-1979.” Crop production in
the southwest of Ethiopia shows a very vigorous process of replacing labor and has led the
value of returns on the scale to be greater than 10.00 (Tadesse et al., 2021). By using the
Cobb-Douglas stochastic boundary model, the results obtained show that the average level of
technical efficiency of the participants in rural economic development in Bangladesh required
training to improve technical efficiency and production level (Biswas et al., 2021). When
adjusting for capital or labor, the terms convex and fixed costs have significant meanings
for China’s industrial firms. At the same time, adjusting for the two inputs of capital and labor
is related. Adjusting capital and labor simultaneously is more expensive than adjusting for
the two inputs sequentially. In addition, removing the contradictions in adjusting both capital
and labor would lead to a 1% increase in total factor productivity and a 7% increase in total
aggregate output (Le Tang, 2022). Earnings in the cocoa industry are less than the current
average hourly rate due to the increasing addition of labor input and capital investment in
pest and disease management systems (Scudder et al., 2022). The service sector has seen an
increase in capital value. The manufacturing process has been simplified. Advanced agricul-
ture, mining, and construction are cutting the amount of required labor. It shows that rapid
economic and technological transformation affects corporate investment in general and can
affect labor demand and wage correlation in particular (David Wadley, 2021). Educated labor,
intellectual labor tools, and managerial labor, all contribute to improving the quality and
productivity of labor in all types of activities (Lokteva et al., 2022). In Sweden, social capital is
positively related to the attainment of steady employment for job seekers who were initially
unemployed. However, self-employment efficiency may contribute only slightly to how social
capital affects labor market outcomes (Anton & Andersson, 2021). The substitution elasticity
between capital and labor plays an important role in analyzing economic issues and govern-
ment policies such as tax policy on the formation of business capital (Wemy, 2021). As capital
becomes more abundant than labor along economic growth, it leads to a situation where
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low-skilled labor is replaced by capital, resulting in a faster increase in capital intensity
(Chaoran Chen, 2020). Based on a collection of 3,186 estimates of elasticity reported in 121
studies, codifying 71 variables that reflect the context in which researchers produce their
estimates; the conclusion is that the mean elasticity of large substitution between capital and
conditional labor in the absence of problems is 0.3 (Gechert et al.,, 2022). The increase in
activities that positively promote social capital has a positive impact on the multifactor
productivity of gold mining in Colombia (Arturo Delgado Alvarez et al., 2014). In China, public
investment has an impact on labor and employment in the transportation logistics industry
(Zhang et al.,, 2017). Transportation logistics expands and develops to promote economic
development and reshape the geospatial economic model (Duan et al., 2020).

By collecting, reviewing, and producing a structured literature review. We have tried to
capture and synthesize information and knowledge from reputable and scientific data
sources. Previous studies were related to capital, labor, and Cobb-Douglas formulation
which have been published by reputable journals through reputable publishers. The literature
review achieves certain findings and contributions both in theory and application. That is, the
significance of these studies forms the basis of our research. Previous studies, on the other
hand, are not directly related to transportation logistics and are not specific in terms of
gender labor, trained labor, educated labor, annual operating capital, asset and long-term
investment capital, state capital, or foreign capital. We are confident that our research fills
these gaps in the literature.

3. Methodology

3.1. Study model

............. X |
! *) X |
! Labor factor ©) ;
I BD GDP Gr :
. ) | ............. |
! Total Labor | 1 .
. 1
! B (10) i ! (18) ;
! Female Labor TN GDP Gr I I HCM |
! ©) i ' | GDP Gr .
1 Trained Labor . 1 I
: (13) ! i !
. Hi h(g)h . Goods Labor 1 Y X
igh School .
! Labor Pr 1 ( ) i I
L - - - - : .
(14) ! (17) ( i ) I
People Labor 1 . .
P o : HCM Tran i -
frmememem = - il Logisti . ;
i (B) X)) ogistics i [
! Capital (15) ! GDP Gr e i
1 factor Goods Capital 1 X
1 Pr | ! .
5) . I 1
1 Annual 1 . .
Capital (16) . . 1 ( 1 9) 1
1 People Capital 1 . Vietnam X
© Pr i ! .
! Asset & LT ! ; GDP Gr i
1 Capital 1 .
. . 1 !
! ) an ! ; i
1 State BP GDP Gr T
Capital .
| 1
®) |
! Abroad (12) I
1 Capital TG GDP Gr 10 1
| 1
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3.2. Formula of study model
The formula of the SEM study model is as follows:

X=a;+A;a;+B;jb;+e X (2)
Y=a;+X'ix'i+e.Y (3)
Z=ai+Yiy;+X'ix'i+e.Z (4)

From (1), (2), and (3), we have:

(A, B, X, X, Y, z, eX, e, e.z) ~ i.i.d. with mean vector p and covariance matrix 2 where i.i.d. means
that observations are independent and identically distributed.

We must appreciate that p and X are estimated, just as a;, b;, X’;, yi. Some of the elements of ,
however, are constrained to be 0; the element constrained is determined by the specification of
the model (Stata Corp, 2021).

3.3. Explanation of variables in the study model
The SEM study model includes eight exogenous variables and eleven endogenous variables.

The eight exogenous variables include:
(1) Total labor is the total number of employees of the transportation logistics industry (TLI)
(person).

(2) Female labor is the total number of female employees of TLI (person).

(3) Trained labor is the total number of employees who have received vocational training of
TLI (%).

(4) High school labor is the total number of employees who have graduated from high school of
TLI (%).

(5) Annual capital is the total annual operating capital of the business of TLI (VND billion).

(6) Asset and LT capital is the total fixed assets and long-term investment of TLI (VND billion).
(7) State capital is the total investment from the State budget of TLI (VND billion).

(8) Abroad capital is the total investment from abroad of TLI (US dollars thousand).

The eleven endogenous variables, including:
(1) BD GDP Gr is the GDP growth of Binh Duong Province.

(2) TN GDP Gr is the GDP growth of Tay Ninh Province.
(3) BP GDP Gr is the GDP growth of Binh Phuoc Province.
(4) TG GDP Gr is the GDP growth of Tien Giang Province.

(5) Goods labor Pr is the goods productivity calculated on the total number of employees
of TLI.

(6) People labor Pr is the passenger productivity calculated on the total number of employees
of TLI.

(7) Goods capital Pr is the goods productivity calculated on total capital of TLI.
(8) People capital Pr is the passenger productivity calculated on total capital of TLI.
(9) HCM Tran logistics GDP Gr is the GDP growth of transportation logistics in HCM.
(10) HCM GDP Gr is the GDP growth of HCM.
(11) Vietnam GDP Gr is the GDP growth of Vietnam.

-
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HCM City is Vietnam'’s largest city and economic engine. HCM is one of the biggest and strongest
cities in the southern key economic region of Vietnam. HCM is the area researched in this article.

Alongside HCM, Binh Duong, Tay Ninh, Binh Phuoc, and Tien Giang Provinces are four provinces in
the southern key economic region of Vietnam.

Although the topic covers both labor and capital factors that affect the development of trans-
portation logistics in HCM, however, from an economics perspective, transportation logistics does
not exist and operate separately and independently within the area of HCM. Transportation
logistics affects, governs, and is heavily influenced by the four provinces mentioned above,
which are part of the southern key economic region of Vietnam.

3.4. Study hypothesis

Hi: (A) Labor factor and (B) Capital factor affect X factor
H,: X factor affects Y factor and z factor

Hs: Y factor affects z factor

3.5. Data collect and methodology

3.5.1. Data collect
The statistical yearbook of HCM for variables (1), (2), (5), (6), (7), (8), (13), (14), (15), (16), (17), (18).

The statistical yearbook of Vietnam for variable (19).

The statistical yearbook of Binh Duong Province for variable (9).
The statistical yearbook of Tay Ninh province for variable (10).
The statistical yearbook of Binh Phuoc Province for variable (11).
The statistical yearbook of Tien Giang Province for variable (12).

The provincial competitiveness index of the Vietham Chamber of Commerce and Industry and
the United States Agency for International Development in Vietnam for variables (3) and (4).

The process and methodology for processing the SEM model included the first step of
extracting secondary data from various sources, as mentioned above. The next step was to
use 100% intact secondary data manually extracted from the first step without any proces-
sing stage. The data was then clearly presented in a Microsoft Excel file, and the Excel file
containing the data was imported into Stata software. We did not need to process data, we
used 100% intact data to build and develop a research model, including the relationships
between endogenous variables and exogenous variables based on research objectives. The
important issue is that we achieved SEM convergence, and the indicators of the five steps of
SEM’s goodness of fit testing were reliable. Furthermore, the data used were secondary data
that had been published by reputable and valuable sources. Therefore, we used the intact
secondary data in order to reflect the study objectives and the practical context of the
study’s area.
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Methodology:

Descriptive statistics are presented, followed by collinearity/multicollinearity checking. This was
followed by SEM’s estimation using observed information matrix (OIM) and expected information
matrix (EIM) techniques. Finally, we applied five steps of SEM’s goodness of fit testing, which
included root mean square error of approximation (RMSEA), coefficient of determination (CD),
stability analysis of simultaneous systems, and the Wald test, and modification indices (MI).

Stata 17.0 (copyrighted by Statacorp, 4905 Lakeway Drive, College Station, Texas 77,845 USA.)
was used for SEM analysis.

4. Data source
Annual time series data were carefully extracted and retrieved between the periods 2010 and
2021.

The data used in this study were obtained from the Statistics Department of Vietham and HCM,
as well as the Statistical Year Books of HCM, Vietnam, Binh Duong Province, Tay Ninh Province, Binh
Phuoc Province, and Tien Giang Province. Also, data were obtained from the provincial competi-
tiveness index of the Vietham Chamber of Commerce and Industry and the United States Agency
for International Development in Vietnam.

5. Study results

5.1. Summary of descriptive statistics of variables
Table 1 is a summary of the descriptive statistics of the variables employed.

5.2. Collinearity/multicollinearity

We created a multivariate regression model with eight independent exogenous variables, including
total labor, female labor, trained labor, high school labor, annual capital, asset and long-term
capital, state capital, and abroad capital, and one dependent endogenous variable from a group of
eight endogenous variables that had a direct correlation with the eight independent exogenous
variables mentioned above.

The results of multivariate regression are shown in Table 2.Table 2 shows the average of the
outcomes of the authors’ three multivariate regression analyses.

The results of the 1% multivariate regression are R-squared =0.9842 and adjusted R-squared =
0.9419. The only variable that has VIF<10 is trained labor. The two variables from which the
biggest VIF was removed are annual capital and female labor.

The results of the 2" multivariate regression after removal of annual capital and female labor
are R-squared =0.9695, adjusted R-squared =0.9330. There are three independent exogenous
variables that have VIF>10; abroad capital with VIF=50.12, high school labor with VIF=43.32,
asset and long-term capital with VIF=11.67, and total labor with VIF=10.56. They were all
removed.

The results of the 3™ multivariate regression after removal of four variables, including abroad
capital, high school labor, asset and long-term capital, and total labor are as follows: R-squared =
0.4305, adjusted R-squared =0.3040. The VIFs of trained labor =1.38, State capital =1.38.

A common cutoff threshold, according to (Joseph et al., 2010), is a tolerance value of .10,
which corresponds to a VIF value of 10. Thus, trained labor and State capital are the two
independent exogenous variables selected for the next step, which is exploratory factor
analysis.

Page 8 of 28



o
.

&

Thi Kim Hanh & Hong Nga, Cogent Economics & Finance (2023), 11: 2189562

cogent - economics & finance

/10.1080/23322039.2023.2189562

//doi.org

https:

(panuiuo))

G9CE88

1'5¢08

SYLY9C

9°¢66¢01

4%

SID)JOp SN pupsnoy |

pDOIGD WOy
JUBWISAAUI 1010

|p31dDd ppOoIqY

989G%

'S6LEC

8L9°CCE9

88'50¢¢E

4%

ANA uolid

19bpnq
91P1S 9y3l WoJy
JUSWIISIAUI DIO]

103dD> 310315

8'10£0¢€¢

[8L8L

%5°99¢e%S

#800¢1

4%

AdNA uoiid

SJUSUIISAAUI
wi93-buo) pup
S19SSD Paxl} |010L

[e21le]sh]
wia}-buo) 8 19ssy

L7965y

786&€CT

80%7¢9¢l

€9£¢665

4%

ANA uolid

ssauisng ay}
40 103dpd Buppiado
Jonuup 030

1p3dDd IPNUUY

L0099

1591080

L758%9T°

79LC1ST

4%

uosJad

WDH Ul TTL JO j00yds
ybiy wouj payonpo.b
aADY oym saakojdusa

4O Jaquunu 030

Jogp) 1004yds YbIH

168S8ET

€£858%0°

€0509¢0°

798LE0T

4%

uosIad

WDH Ul 11 j0 Buiuipi
]DUOIIDIOA PIAIDIDI
aADY oym saakojduia
4O Jaquunu 030

10gD) pauInJ]

LY7'STLTL

0800¢€

71°8E171

89%9LLY

4%

uosJad

WOH Ul T7L
Jo saakojdws apwiay
40 Jaguunu p30]

J1ogo) 9)pWD4

'6%796¢0¢

09¢sct

8G°¢/90¢€

G'S809L1

4"

uosiad

WDH Ul (TTL)
A1isnpui sa1siboj
uonouodsuniy
40 seako)dwa
40 Jagquunu p30]

Jloqpj 0301

XD

uIN

uonpInag
piopupis

unap

S9]qPLIDA
paniasqo
40 JaquinN

$3]DLDA 30 Hun

uondusap
9]qPLIDA

awIbu 3)qDIDA

S3]qPLIDA Jo LIDWWNS SJ13S1IDIS °T 31qDL

Page 9 of 28



o
.

&

Thi Kim Hanh & Hong Nga, Cogent Economics & Finance (2023), 11: 2189562

cogent - economics & finance

/10.1080/23322039.2023.2189562

//doi.org

https:

*91qpUDA Buissiw duo sby aspd Yopa—yimolb 4ao s,bupig usi) pup ‘Yimoib 4go s,0onyd yuig ‘yimoib dgo s,yuiN Ab] ‘yimoib dgo s,buonq yuig ‘p3op Buissiw jo SaSDI IN0y 31D BI3Y] :9I0N
S10UIND 33 Jo synsas Apnis :92inos

WDUIBIA

69,7887 98¢0 9TH1ITLO 96990T" 4% JequinN 40 ymoib 4ao 19 dd9 WDUlSIA

1/8L16T 9G65€0- LS6SL0T" 80911 4 J9quINN | WDH J0 ymmodb dao 195 dd9 WOH
WDH Ul sasibo)

uolypyiodsupiy 19 dao

€e0CeLT SC0T- 8Ceeele 8¢90968— 4% JoquinN 40 ymolb 4ao so1s160) UpJ] WDH
9duInold bupig

15¢S21 E16teL - 691€1ES T11¢6ST 4% J9qWINN ualL JO Ymoub dao 19 dado 91
92UIN0Id 20NYd

86459T° 0 8¢0%7L%70" " 0L%7€60° 4 J9qWInNN yuig Jo ymoub 4ao 15 dd9 dd
92UIN0Id YUIN

1 LT%S0L0"- 6€657L0° 8CLLLBD 4 JsquuinN Aoy jo yimoib 4ao 19 dao NL
'92uIn0id buong

9¢SLL8T 0 8859690° 6€860T" 4% JequinN yuig jo ymmolb dao 19 dd5 ad
|p3dod
D30} UO PaIPIND|Dd

si A&yaidnpoud AKynonpoud

[dyardin €ELSVO 1165910 79CCLLO 4% JequinN 19buassnd 1031dDd 91doad
Joxdo)

D101 UO PaILIND|0 AjaidNpoud

1564689 870LEG0" 9¢8SLT €CS9TLYT 4 J3qUINN | sI AYAINPOId SPOOD 1031dDd SPO0Y
saakojdwa
40 Jaquinu |p301
3y} Uo paipnNd|od

s| Ayanonpoud Ayjanonpoud

[8TERT'T €0/8€L0° 9£56C0¢" G/08¢8T" 4% JequInN 19buassnd Joqo) 1doad
soakojdwa
40 Jaquinu |p30}

3Y1 U0 PaIpNJIDD Kynnonpoud

€¢990¢€¢” €¢990¢e¢” 89%EST LI98LLY 4% JaquinN | st Anaonpodd spoon J0gp] SpooY

S3)qDIIDA
uonpInaQg paniasqo uondudsap
XD uin pJibpupls unap J0 JaquinN S9|qDUDA jO HuUN 91qPLIDA awpu 91qPLIDA

(panufjuo)) ‘T 9)qpy

Page 10 of 28



o
.

&

Thi Kim Hanh & Hong Nga, Cogent Economics & Finance (2023), 11: 2189562

https://doi.org/10.1080/23322039.2023.2189562

cogent - economics & finance

S104IND 3y} Jo synsas Apnis :@24nos

¢1°0S 1031dDd poOIgY L7°99¢C 1031dDd poOIgY

8€'T Jo3dod 21D3S s Jo3dod 21D31S G461 Joudo> 21015
0%0€°0 10do> Wiidy 0£€6°0 103do> Wiidy 61760
= paJonbs-y L9T1 -buoy pup jassy =paJonbs-y 86'8¢ -buoy pup 1assy = paJonbs-y
paisnfpy paisnipy 76'68C 1031dd Jonuuy paisnipy

e'ey Joqpj j00yds ybIH 6C°L6 Joqoj jooyds ybIH

8¢l Jogp] paulpd | 70y JogD] paulpJ | 8'S Joqp] pauldiL
S0€%°0 56960 £soce 10401 o1pted 77860
= paJonbs-y 9501 J0gp] P10 =paJionbs-y 10701 J0Qp] P10 = paJonbs-y

dIA S9|qQDUDA dIA S9|qQDUDA dIA S9|qQDUDA
ioqp) |p30} pup ‘pydond 1
wua3-6uo) pup 3assp ‘1oqp) jooyds ybiy pudond 1oqp) 3)pway pup pudod pu

PPOIQGD JO |PAOWRA 19D UOIssDI6I BIDLDAIHINW €

10NUUD JO |DAOWM 433D uoissaibai apubAINW 7

uoissaibai aypupARINW T

uoissaibay 91DLIDAINN|Y 3Y3 JO SHNSAY °Z 3\qD]

Page 11 of 28



Thi Kim Hanh & Hong Nga, Cogent Economics & Finance (2023), 11: 2189562 *-,‘ Cogent oo economics & ﬁnance
https://doi.org/10.1080/23322039.2023.2189562

Table 3. Kaiser-Meyer-Olkin (KMO) analysis results

Exogenous variables: Trained labor, State capital
Bartlett test of sphericity

Chi-square 3.090
Degrees of freedom 1
P-value 0.05
(Kaiser-Meyer-Olkin) KMO 0.5

Source: Study results of the authors

5.3. Exploratory factor analysis (EFA) results
Table 3 shows the results of the KMO analysis on ensuring the completeness of the sampling. The
result shows that KMO =0.5, a P-value of 0.05 indicates statistical significance.

In accordance with (Hair et al., 1995), and (Tabachnick & Fidell, 2001), KM0O=0.5 is considered
appropriate.

Thus, the three observed variables in Table 3 are consistent with the theory mentioned above.

Table 4 shows the results of factor analysis and correlation. The method used was principal-
component factors. From Table 4, it can be seen that Eigenvalues are greater than 1 at Factor 1. All
factors stopped at 100% of the explained variance.

The total variance of the factor extracted that has Eigenvalues as greater than 1 is 0.7635 >
50%, showing that the two extracted factors explain 76.35% of the data variation of the five
observed variables participating in the factor analysis.

According to K1 - Kaiser’'s method (Kaiser, 1960), only structures with Eigenvalues greater than
one (1) are kept for interpretation (Fabrigar et al., 1999; Gorsuch, 1983). Also, according to (Hair
et al,, 1995) and (Pett et al., 2003), factors should be stopped when at least 95% of the variance is
explained.

Thus, the results are consistent with the theory mentioned above.

Table 5 describes the results of the factor loading coefficient and unique variance: The results
show that the magnitude of the factor loading coefficients for the two observed variables is the
same, 0.8738. The factor loading coefficient shows the correlation between the observed variable

and the factor.

According to (Anderson & Gerbing, 1998; Hair et al,, 1998, 2009), 0.3 < factor loading<0.4 is
considered minimal, factor loading>0.5 is considered to be of practical significance.

Thus, the results are consistent with the theory mentioned above.

Table 4. Results of factor analysis and correlation

Exogenous Factor Eigenvalue Difference Proportion Cumulative
variables

Trained labor Factor 1 1.52693 1.05386 0.7635 0.7635
State capital Factor 2 0.47307 0.2365 1.0000

Source: Study results of the authors
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Table 5. Wald test result

SEM
Endogenous variables Chi-square Degree of freedom P-value
Goods labor productivity 15.91 2 0.0004
Passenger labor 6.50 2 0.0387
productivity
Goods capital 1.46 2 0.4827
productivity
Passenger capital 2.15 2 0.3413
productivity
GDP growth of Binh 4.34 2 0.1142
Duong
GDP growth of Tay Ninh 7.11 2 0.0285
GDP growth of Binh 1.77 2 0.4136
Phuoc
GDP growth Tien Giang 8.90 2 0.0117
GDP growth of 1107.70 4 0.0001
transportation logistics in
HCM
HCM’s GDP growth 94.35 5 0.0001
Vietnam’s GDP growth 114.60 5 0.0001

Source: Study results of the authors
Note: The output of Stata software is written as “all the Eigenvalue lie inside the unit circle. SEM satisfies the stability
condition.”

5.4. SEM’s estimation results

Figure 1 is the SEM’s depiction of estimates of two exogenous variables and eleven endogenous
variables, according to the maximum likelihood estimation method. The results are shown in
Appendix 1.

The depiction illustrates the cause-and-effect relationships between exogenous variables and
endogenous variables. Exogenous variables and endogenous variables are in the boxes, latent
variables are in the circles.

The two exogenous variables included T_Labor (Trained labor), and S_Capital (State capital).

The eleven endogenous variables included GLaborP (goods labor productivity), PLaborP (passen-
ger labor productivity), GecapitalP (goods capital productivity), PcapitalP (passenger capital produc-
tivity), BDGDPG (GDP growth of Binh Duong Province), TNGDPG (GDP growth of Tay Ninh Province),
BPGDPG (GDP growth of Binh Phuoc Province), TGGDPG (GDP growth of Tien Giang Province),
HCMTLogGDPG (GDP growth of transportation logistics in HCM), HCMGDPG (GDP growth of HCM),
and VNGDPG (GDP growth of Vietnam).

Appendix A1l is the SEM estimation results processed by OIM and EIM techniques, showing the
detailed results of the cause-and-effect relationships between three exogenous variables and
eleven endogenous variables described in Figure 1:

1. The H; hypothesis states that trained labor and State capital affect endogenous variables:

Direct effects:

First result: Trained labor positively affected goods labor productivity, passenger labor productivity,
and the GDP growth of Tay Ninh Province.
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Figure 1. SEM’s estimation
depiction.

Source: Study results of the
authors
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Second result: State capital negatively affected the GDP growth of Tien Giang Province.

Indirect effects and total effects:

First, trained labor negatively affected the GDP growth of transportation logistics in HCM.
2. The H, hypothesis states that goods labor productivity, passenger labor productivity, goods
capital productivity, and passenger capital productivity affect the GDP growth of transportation
logistics in HCM, the GDP growth of HCM, and the GDP growth of Vietnam.

Direct effects:

Firstly, passenger labor productivity negatively affected the GDP growth of transportation logistics
in HCM.

Secondly, goods capital productivity positively affected the GDP growth of transportation logis-
tics in HCM.

Thirdly, goods capital productivity and passenger capital productivity negatively affected the
GDP growth of HCM.

Fourthly, goods labor productivity negatively affected the GDP growth of Vietnam.
Fifthly, passenger labor productivity positively affected the GDP growth of Vietnam.
Indirect effects:

Passenger labor productivity negatively affected the GDP growth of Vietnam.
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Total effects:

Firstly, goods capital productivity positively affected the GDP growth of transportation logistics
in HCM.

Secondly, passenger labor productivity negatively affected the GDP growth of transportation
logistics in HCM.

The Hs hypothesis states that the GDP growth of transportation logistics in HCM affects the GDP
growth of HCM and the GDP growth of Vietnam.

Direct effects and total effects:
The GDP growth of transportation logistics in HCM positively affected the GDP growth of Vietnam.
5.5. Testing the goodness of fit of SEM

5.5.1. Root mean square Error of approximation (RMSEA)
Table 6 shows the RMSEA result of SEM: Probability RMSEA of SEM<0.05, and confidence interval
(CI) =90%.

(Browne & Cudeck, 1993) defined “close match” as an RMSEA value that is less than or equal to
0.05. According to (MacCallum et al., 1996), a 90% confidence interval (CI) around the point
estimate allows an assessment of the accuracy of the RMSEA estimation. On the basis of CI, it
can be said with a certain degree of confidence that the given interval contains the true value of
the fit index for that model in the population.

Thus, this result satisfies the theory mentioned above.

5.5.2. The coefficient of determination (CD)
Table 7 shows the result of the CD test of the SEM. It represents the amount of variability in the
data that the model explains.

CD represents the amount of variability in the data that the model explains. In general, the
closer the CD is to 1, the better the model is. CD<0.19 is very weak, 0.19 < CD<0.33 is weak,
0.33 < CD<0.67 is moderate, CD>0.67 is significant (Chin, 1998). According to Hair et al.
(2011), CD<0.25 is very weak, 0.25 < CD<0.50 is weak, 0.50 < CD<0.75 is moderate, CD 2
0.75 is significant.

Table 6. RMSEA test result

SEM
Probability RMSEA <0.05
@] 90%

Source: Study results of the authors

Table 7. CD test result

SEM
o | 0.893

Source: Study results of the authors

Page 15 of 28



Thi Kim Hanh & Hong Nga, Cogent Economics & Finance (2023), 11: 2189562 *;‘ Cogent oo economics & ﬁnance
https://doi.org/10.1080/23322039.2023.2189562

The result of Table 7 shows that the CD=0.893 is significant and that it satisfies the theory
mentioned above.

5.5.3. Stability analyses of simultaneous systems
The result of stability analyses of simultaneous systems. The result describes the Eigenvalue
stability condition clearly with a stability index =1.62e-06.

A non-recursive SEM is said to be stable if an SEM has an Eigenvalue approaching zero (0), an
Eigenvalue equal to zero is perfectly stable (Katzman et al., 2021; Bela, 2006).

Thus, result of Table 5 satisfies the theory mentioned above.

5.5.4. Wald test
Table 5 shows the Wald test results for the equations. The result shows that the magnitudes of Chi
square Ax2 are quite large. Specifically, the Chi square of the GDP growth of transportation logistics
in HCM=1107.70, the Chi square of HCM’s GDP growth =94.35, the Chi square of Vietnam’s GDP
growth =114.60.

P-values of almost all the variables are less than or equal to 5%, except for the P-value of goods
capital productivity which is 0.4827, the P-value of passenger capital productivity which is 0.3413,
the P-value of GDP growth of Binh Duong which is 0.1142, and the P-value of GDP growth of Binh
Phuoc which is 0.4136.

However, the Wald test is asymptotically equivalent to the Chi-squared difference test (Ax2) and
does not require a redefinition of the model (Bollen, 1989).

Based on the theory mentioned above, we do not have a redefinition of the model.

5.5.5. Modification indices (MI)
The output of Stata software is written as “no modification indices to report, all MI values are less
than 3.841458820694123”.

MI is the index that estimates the change of x2 for each case of adding a possible relationship
(corresponding to one degree of freedom). If Ay?>3.84, then allowing relationship hints increases the
model’s goodness of fit. However, the researchers should be cautious because the relationship added to
the model is only considered when it supports the theory, and they should not try everything to improve
the indices to make the model more suitable (Hair et al., 1998; Topcu & Erdur-Baker, 2010).

In this case, we decided not to add any more relationships to the model.

6. Discussion
The two exogenous variables—trained labor and State capital—that were selected to run EFA have
VIFs that are less than 2 (<2).

The results of the EFA analysis for the two exogenous variables (trained labor and State capital)
are KMO =0.5, the total variance of one extracted factor which has Eigenvalue greater than 1 is
0.7635 > 50%, the factor loading coefficients of the two observed variables have magnitudes that
are the same =0.8738.

Based on the results of collinearity/multicollinearity checking and EFA analysis, we selected the
two exogenous variables to estimate SEM.
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The SEM estimated using OIM and EIM techniques produced identical results regarding the
interactions between exogenous and endogenous variables. The exogenous variables were the
trained labor and the State capital.

6.1. The results of the effects of two exogenous variables on endogenous variables are as
follows
Trained labor:

Trained labor totally positively and directly positively affected the goods labor productivity at
a coefficient of 10.54529, totally positively and directly positively affected the passenger labor
productivity at a coefficient of 10.44035, and totally positively and directly positively affected the
GDP growth of Tay Ninh Province at a coefficient of 2.487214.

Trained labor indirectly negatively affected the GDP growth of transportation logistics in HCM at
a coefficient of —102.3824.

State capital

State capital totally negatively and directly negatively affected the GDP growth of Tien Giang
Province at a coefficient of —.0000653.

Besides, passenger labor productivity totally negatively and directly negatively affected the GDP
growth of transportation logistics in HCM at a coefficient of —=9.178089. Goods capital productivity
and passenger capital productivity totally positively and directly positively affected the GDP growth
of HCM at a coefficient of .9810097.

In addition, goods capital productivity and passenger capital productivity directly negatively
affected the GDP growth of HCM at coefficients of —.3192912 and -3.533263, respectively.
Passenger labor productivity, goods capital productivity, and passenger capital productivity totally
negatively affected the GDP growth of HCM at coefficients of -.0371799, —-.3825935, and
—.2888562, respectively.

Moreover, goods labor productivity directly negatively affected the GDP growth of Vietnam at
a coefficient of —.3363117. Passenger labor productivity directly positively affected the GDP growth
of Vietnam at a coefficient of .7493375.

7. Conclusion

7.1. Theory

The study results show that trained labor positively affected goods labor productivity and passen-
ger labor productivity. It seems that the paper supports the experimental study of Andaregiea
et al. (2020), who reported that the educational status of workers is variable and that this affects
their productivity and economic efficiency.

7.2. Practicality
The first remarkable finding is that trained labor totally positively and directly positively affected

the goods labor productivity and the passenger labor productivity.

The second remarkable finding is that State capital has no effect on goods labor productivity,
passenger labor productivity, goods capital productivity, and passenger capital productivity.

The third remarkable finding is that while trained labor positively affected the growth of Tay Ninh
Province, State capital negatively affected the growth of Tien Giang Province.
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The fourth remarkable finding is that trained labor indirectly negatively affected the GDP growth
of transportation logistics in HCM.

7.3. Implications
Based on the theory of capital, the study results, the discussion, and the conclusion, we would state the
following implications for the government, transportation logistics policy makers, and managers:

Considerations, calculations, comparisons, and trade-offs are required for each case below:

Firstly, on the one hand, trained labor totally positively and directly positively affects goods labor
productivity and passenger labor productivity, it positively affects the growth of Tay Ninh Province,
and it indirectly negatively affects the GDP growth of transportation logistics in HCM.

On the other hand, passenger labor productivity totally negatively and directly negatively affects
the GDP growth of transportation logistics in HCM, and goods labor productivity directly negatively
affects the GDP growth of Vietnam.

Based on the direction of effects, the number of variables affected and that can be affected, and
the magnitude of coefficients, our suggestion is that trained labor should be reduced to have an
increase in the GDP growth of transportation logistics in HCM and allowing a reduction in the
growth of Tay Ninh Province.

Secondly, State capital totally negatively and directly negatively affected the GDP growth of Tien
Giang Province, our advice is that there should be a decrease in State capital to have an increase in
the GDP growth of Tien Giang Province.

Limitations: The limitation of this study is the sample size. The data used is the annual time series data,
which has been extracted manually between 2010-2021. The sample size covers 12 years only which we
consider as significant limitation to this study. The reason for this small sample size is that Vietnam has
been excluded from the US embargo since 1995. After 15 years of opening up and integrating the
economy, since 2010, the statistical software systems of some provinces and cities in Vietnam and
have not been working. We tried very hard to extract data from 10 data sources for a 12-year period from
2010-2021. The year 2022 data has not been released as at December 2022, so we could not obtain
the year 2022 data. However, Vietham’s economic period spans every 4 years, and the sample size of this
paper is 12 year, it means we have data of 3 economic periods. For this reason, we believe that the 12-
year sample size is temporarily acceptable in the context of Vietnam’s economy today.

Future study: We would study about the same subject with this article. However, we will collect
the data by having questionnaires to survey the transportation logistics companies in Ho Chi Minh
City, Vietnam.
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Appendix 1 is the result of direct effects, indirect effects, and total effects of SEM estimation
processed by EIM, showing the detail of the result of the cause-and-effect relationships between
two exogenous variables and eleven endogenous variables, as described in Figure 1.

There are two exogenous variables, which included trained labor and State capital.
There are eleven endogenous variables, which included goods labor productivity, passenger
labor productivity, goods capital productivity, passenger capital productivity, Binh Duong’s GDP

growth, Tay Ninh’s GDP growth, Binh Phuoc’s GDP growth, Tien Giang’s GDP growth, GDP growth of
transportation logistics in HCM, HCM’s GDP growth, and Vietnam’s GDP growth.
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