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Abstract: This study aims to measure the overall technidmlieficy score and analyze its determinants inieénamese
shipping industry. The data used in the studyésetiiterprise census data set collected by the &eStatistics Office of
Vietnam from 2016 to 2020. A major difference irstetudy compared to other empirical studies atimuefficiency in
Vietnam is that we applied the stochastic frontiealysis with four random components. The resulitmeasuring
efficiency scores show that: The average overelineal efficiency (OTE) score of Viethamese shiggpiirms is 0.539.
In which the persistent technical efficiency (PTepre averaged 0.883 and the transitory technfieleacy (TTE)
score averaged 0.60. It shows that the potentiaderational efficiency of Vietnamese shippingris still very large.
The results of the analysis of the determinant®BE showed that. Internal firm characteristics sasHirm size, firm
age, return on equity of firm have a positive dffat OTE. And state-owned firms are less effictban non-state firms.
Besides, factors such as participation in inteamati shipping, the quality of economic instituticalso have a positive
relationship with OTE. However, financial consttaispecifically the level of credit outstanding,the main cause of
slowing OTE growth.

1 Introduction trade agreements such as Comprehensive and Piggress

Ocean Shipping p|ays an important role in the Iiilgg's Agreement for Trans-Pacific Partnership (CPTPP),
service chain, and it is even more meaningful tamtries European-Vietnam Free Trade Agreement (EVFTA),
with long coastlines like Vietnam. Well aware oistithe  Regional Comprehensive Economic Partnership (RCEP)
12th Central Committee of the Communist Party ofeing signed and put into effect. Therefore, thieime of
Vietnam issued Resolution 36-NQ/TW in 2018 on thg0ods through Vietnamese seaports is growing.
strategy for sustainable development of the marinapecifically, the volume of goods through Vietnames
economy. This resolution emphasized that "By 2@86, Seaports reached 692 million tons in 2020, up 4%
shipping economy will take the second position e t compared to 2019, of which container cargo rea@aedil
development strategy of Vietnamese marine econoniiillion TEUs, up 13% compared to 2019 [1]. This haen
sectors, focusing on the effective exploitatiorsefports creating great advantages for the development of
and shipping services". And to do this, the Govemnhias Vietnamese shipping firms.
issued Resolution No. 26/NQ-CP on the master pidrba Although Vietnamese shipping firms have experienced
year plan in the strategy of sustainable developroén and significant growth over the years, this develept is
Vietnamese marine economy to 2030, with a vision t@0t commensurate with the role and position of haet.
2045. The volume of goods imported and exported by sea in

Over the years, the system of Vietnam's seapogs héietnam is largely handled by foreign shipping §n&he
developed strongly and has received the worldgektr international shipping market share of Vietnamese
tonnage ships to transport goods. Seaports meeketrs  shipping firms tends to decrease, mainly exploithgrt
of ships entering and leaving the port, the waitinge for routes to China and countries in Squthgast Asia Se
ships to dock at the port is short, well servingttearance transport routes to developed countries in Europe a
of import and export goods and goods transporteynerica are almost_lmposslble fot dpmestlc flrms to
domestica”y_ Moreover, Vietnam is integrating dgmd undertake. Vietham's international Shlpplng vessa still

widely into the world, as evidenced by new generefiee Very limited in meeting the requirements of safety,
maritime security and environmental protection rsmny
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ships are kept in foreign seaports. New-generdfiea techniques to find a set of weights for each filmatt
trade agreements expand the transport market foraximizes their relative efficiency score [8]. Thare two
Vietnamese fleets in other developed countries,tbet techniques following the non-parametric approachtaD
domestic transport market will also have to opefoteign  Envelopment Analysis (DEA) and Free Disposal Hull
fleets. The services of transporting empty contaimnd Approach (FDHA), in which DEA is the popular us€®
consolidating goods for domestic seagoing vesséls wmeasures technical efficiency by estimating thelpection
face fierce competition, which may lead to Vietname frontier based on research data. The most effective
shipping firms losing their domestic market share. combinations will lie on the frontier and TE is rsaged by
addition, the fleet structure of firms is not reeiole, small the concept of the distance function from the fien{6,9].
tonnage ships and bulk carriers account for a largéhe concept of "data envelope analysis" was fisstduby
proportion, large transport ships and containempsshi[10]. From the idea [3] of the production frontemd the
account for a very small number. Human resourcegbleof use of linear programming techniques in the anslg$i
shipping industry are lacking and weak in qualdn the isoquant curves, [10] developed a model to meathae
other hand, with the achievements of the fourthrtetogy  efficiency of decision-making units (DMUs). Theyeds
revolution, the trend of applying technology to tbgistics  the input-oriented distance function concept arstimed
platform is accelerating and has a great impacthen constant return to scale in this model. Severamdtudies
efficiency of a supply chain [2]. However, the Istits have developed this method by removing the above
platform of Vietnamese shipping industry is stibak and assumptions [11]. The DEA builds the productiomfier
has not caught up with developed countries. Theveabobased on the data, so it does not need to makeptsns
factors will lead to low operational efficiency ofabout the functional form or distribution of thdi@ency
Vietnamese shipping firms. The competitivenessraid factor. But the frontier of this method is very sigine to
is not high, and it is difficult to win shipping otracts in  dominant observations because it is made up ofribet
the market. efficient combinations. Furthermore, the DEA doet n
Measuring efficiency at the firm level was suggddtg take into account the influence of statistical aols order
[3], which uses concept of efficiency by [4] andlied to overcome these limitations, [12] introduced the
efficiency measure by [5]. Efficiency measures d¢en bootstrap technique to analyze the sampling
divided into three different measures: technicfitieihcy characteristics, thereby obtaining the confidemtervals
(TE), allocative efficiency (AE) and economic effincy of the estimate. However, DEA still does not allos/to
(EE) [6]. In which, technical efficiency (TE) isdtability perform statistical tests and this is one of thggést
to minimize using inputs to produce a given ougmdtor, limitations of this method.
or the ability to obtain maximum output from a giveput Meanwhile, the parametric approach uses maximum
vector. It reflects firms trying to avoid waste tygtimally  likelihood estimation techniques to compute thentier
combining the inputs of the production process [6function on a given sample [8]. With this approache
Besides, the identification of factors affectingheical needs to assume that all industries use the satmediegy
efficiency is also a very important issue to idgnthe and have the same production frontier. There areeth
source of inefficiencies in production [7]. main techniques in parameter frontier estimati@amely
Stemming from the above reasons, this study aims stochastic frontier analysis (SFA), thick frontemalysis
estimate the overall technical efficiency of Viemese (TFA) and distribution free analysis (DFA). Of tkeshe
shipping firms. At the same time, the study wilhstruct stochastic frontier analysis is most commonly ussfeA
and analyze the model of the factors that deterrttive uses econometric models to estimate productiortiénen
technical efficiency of firms. The results of thedy are and the technical efficiency corresponding to these
an important scientific basis for planning new depment frontiers. Although SFA requires imposing a specifi
policies for Vietnamese shipping industry. parameter form for the common technology and assyimi
a specific distribution for the inefficiency ternt,deals
2 Literaturereview and theoretical basis with random noise and allows for statistical tegtiof
2.1 Estimation of technical efficiency hypotheses regarding production structure and level
Since its suggestion by [3], the measurement adgefficiencies [13]. Thus, it becomes one of thesmo
analysis of technical efficiency has been of gistatestto Powerful techniques in technical efficiency measweat
economists. Along with the development of compate  today. Since first independently introduced by [24fd
techniqgues and the application of mathematics 2] SFA has been developed through increasingiyem
economics, methods of measuring and analyzing ieshn @dvanced theoretical models. It is widely applied i
efficiency have been strongly developed. Those auzth eff|C|enc_y gand productivity _research in various ieec
are divided into two groups, namely parametric apph €conomic flelt_js such as: Agriculture [16], heaktinec[17],
and non-parametric approach. tax [18], banking [19]. _ o
The non-parametric approach focuses on solvin The basic stochastic frontier model is written b§][as
problems by maximizing or minimizing a given godttw follows (1): _
some constraints. This approach uses linear pragiagn Iny; = f(xlB) + &, (i =1,..,n) (1)
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whereiy; € RY is outputsy; € R} is inputs, angBis a where: c;~N(0,02) denotes the unobserved individual
vector of the parameters correspondingetoThe error heterogeneity, 7,~N(0,02) denotes the persistent
term & includes noise with standard distributign inefficiency,u;,~N(0,5?2) denotes transitory inefficiency,
representing measurement errors, and positiverdéstee  andv,,~N(0,52) is the regular disturbance. Model (3) can
u; with half-normal distribution that representshe estimated using the single-stage maximum liketih
inefficiency (v; and u; independent),s = v; —u;; method of [24] or the multi-step estimation procedaf
v;~N(0,02); u;~N*(0,0%);. With the distribution [25]. Although the multi-step estimation procedisenot
assumptions on; and v;, the likelihood function for the as efficient as the single-stage maximum likelihood
model is built and then the model is estimated lxy t method, it is simpler and easier to implement.

maximum likelihood method. multi-step estimation procedure, model (3) can be
However, the basic stochastic frontier model idtlhoii  rewritten as
cross sectional data, so there are certain liroitati This Yie = B5 +xi B+ o + &, (4)

has been pointed out by [20] such as: Not exissistent
estimate of specific efficiency; Assume ineffectivewhere:

independence with the regression coefficients o th g =ﬂ0—E[77i]—E[uit]i

model; Requesting parametric distribution assumgtfor o =c—n+E(n); )
ineffective and disturbance components to estintiage Poov e
model. After that, many studies were conductedotaes
these limitations. In particular, the special conagevolves
around the advantage of panel data structure. Of [2
authors are one of the first to develop theoretic
framework to expand the stochastic frontier modwl f

cross sectional data to a stochastic frontier mfmsigdanel . .
data. But the technical efficiency is estimated [B@)] (5. We then apply the standard stochastic frontier

which is time-invariant. This is a big limitation hen techniques for (5) to obtain the estimated vaiges, of

applying the model to practice, especially for Iquanel 7 Uit- Finally, persistent technical efficiency (PTE) is
data. [21] has overcome the model of [20] by carcstng  defined by exp(—ﬁl), transitory technical efficiency
ineffective is the quadratic function of time vdle (TTE) derived fromexp (—u;), and overall technical

Meanwhile, the models of [16,22] allow the mean ogfficiency (OTE) of the firm is defined by [25] &sllows
inefficiency to change over time, but they are denp (6):

because the time variable only depends on one or tw

parameters. OTE = PTE «TTE (6)
The above-mentioned panel data models have a big

drawback that cannot be distinguished from tectinica 2  Technical efficiency determinants

efﬁciency with the Unlobserve(.j .indiVidUal heter%m In [7]’ Timmer app|y|ng a two_stage regression mode
Therefore, the technical inefficiency confuses tafle- o study the influence of factors on productioricighcy
invariant unobserved individual properties. Theeeraany  argued that determining the level of technicalcigficy is
different approaches that have been proposed tt@ve 5 jmportant issue, but determining the origin of
this problem. In [23], Greene has proposed a siitha jnefficiency is even more important. If the prodant
panel data model in which unobserved individuaiactors of the firm grow steadily, the producticogess is
heterogeneity is distinct from technical efficiencihe optimized, the productivity and operational effiuig of

Eit = Vie — Wy + Efug].

Model (4) is a standard panel data model and can be
stimated by using typical panel data estimatiothote
fter estimating (4), we get the predicted vala@gsg;; of
a; and g, these values are substituted dgrand ¢;, in

model is built in the form as (2) the firm will be higher, and the cost of each otimit will
) decrease. This leads to improved competitivenegbeof
Yie = € + X B + & With &, = vy —uy (2) firm [26]. There are many factors that determine th
technical efficiency of firms that have been shdoymany
where,v;, is disturbancey;; > 0 is inefficiency. studies. In this study, we group the factors adogrdo

Although model (2) distinguishes between unobserveghme aspects such as the internal characteristitiseo
individual heterogeneity and technical inefficienityonly  firm; international trade activities; financial csiraints;
considers transitory inefficiency. In [24,25], thethors and the quality of economic institutions.
replaced model (2) with a model with four random Among the factors of firm characteristics, the dact
components. In this model, inefficiency is decongabs recognized by many studies around the world is §ize.
into transitory inefficiency and persistent inefiscy. The |t s the means of production and business operatfo

model of [24] and [25] is written as follows: firms. Firms which too large or too small can face
) management difficulties and create technical inifficies
Yie =Byt xpuB+ci—m + vie — Uy (3) [27]. The expansion of firm scale is an industrial

development trend and an inevitable result of cditipe
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between firms. With a certain level of science andther tools needed to increase productivity. Mealewh
technology, firms can reduce long-term averageschgt [38] finds a negative relationship between debahed and
expanding production to achieve economies of §@&lp  firm performance. It can be seen from the [39] ithaibt
Most studies show that firm size has a positiveafbn balance has a positive effect on firm performance a
firm performance [27-29]. However, there are atsmlies certain debt level (threshold debt level) and thiifect
that show an inverse relationship between these thecomes negative when this threshold debt level is

factors. In [30], Nikaido has shown a negativetreteship
between firm size and technical efficiency in srraaid
medium firms. He explains the result that in sorases,
small and medium firms often receive significantiQo
support from the government, so they have not ladxés
to expand their scale. Next is the number of yers
operation of the firms (firm age). The studies®2p] and
[31] all show a close relationship between theafgefirm
and its level of technical efficiency. In [27], hots argue
that firm age positively affects production effioay
through learning by doing. Most studies argue fhiats

reached.

The important role of economic institutions for
development has been shown in previous studies. The
results show that economic institutions have actlirepact
on economic efficiency in the same period and nesou
distribution in the following period [40]. The eaamic
institution contributes to the performance of firrbg
creating favorable conditions for firms to produmeto
direct their activities. If the quality of instifons is good,
there will be no informal costs, reliable legaltingions,
strong enforcement of property rights and will have

increasingly draw on experience to produce morngositive impact on the productivity and growth iofirfs. In

efficiently. Therefore, older firms will have a higr level

of efficiency. This is also supported by the stoél{31] on

Vietnamese manufacturing firms. However, authof&Tj

also show that the marginal effect of this facemds to
decrease over time as firms mature in their fighds can
also make the efficiency of the firm subject to dipgposite
effect of time. Moreover, recent empirical evidesbews
that young firms produce more efficiently than eldaes.
This can be explained by the fact that young fiemdbody
the latest technology and the technological wedrtear
of older firms [32]. In addition, there are a numbgother

factors such as the type of firm ownership, the odireturn
on equity, etc., which have also been mentionedhiey
studies [28].

contrast, poor institutional quality makes it diffit to
enforce contracts, so paying bribes is necessamyitAvill
increase the operating costs of firms, giving firars
incentive to absorb ineffective technologies fore th
production process rather than absorb modern téaimyo
[41]. Most recent research results show a positiyeact
of the quality of economic institutions on the eifincy and
productivity of firms [42,43].

3 Methodology and data

The study uses the SFA model of [25] to estimate th
overall technical efficiency for Viethamese shigpfitms.
The frontier production function of firms can beiested
in both Cobb-Douglas and Translog forms. Applying

Besides, there have been a lot of empirical studieguations (3) and (4), we can rewrite the frontier
related to international trade activities, espégiahport production function for Vietnamese shipping firms a

and export activities with the performance of firf38].

There are two hypotheses to explain the relatignshi

between international trade and firm performanemely
the self-selection hypothesis and the learning bingl
hypothesis. The self-selection hypothesis holds diméy
the most productive firms decide to enter inteoral
markets [33,34]. The learning by doing hypothesigias
that firms in international markets can take adagatof

economies of scale and gain knowledge from greater
exposure to best practices, from which promotes the

productivity and performance of the firm [35].

Access to credit will facilitate long-term investntg
reduce volatility and improve firm productivity [B&\t the
same time, one of the biggest barriers to firm isahand
expansion is access to credit, especially for sraad

follows (7), (8), (9), (10):

Cobb-Douglas form

Ln(VAy) = f,+ B,- LnK; + f,.LnL; + B, .t + ¢; —
n,+ v —uy (7)

or

Ln(VAy) = f, + B,-LnK; + f,.LnLy + fB,.t +
+ &t
(8)
Translog form
anAit = ﬂO + ﬂlanit + ﬂzlnLit + ﬂg. t+
1 1 1 1
;ﬁ4 (InK;)* + ;ﬁs (InLy)* + Eﬁetz + Eﬁ7anit' InL; +
1 1
Eﬁgt anit + Eﬁgt lnLit + Ci - 771: + vit - uit (9)

medium-sized firms. Evaluation of the impact of deb

balance on the efficiency of firms has been coretlibly
many studies. However, the results follow differeands,
most studies show a positive impact of debt balandegm
efficiency [37]. The explanation for
relationship is that debt allows firms to expordamport
inputs and means of production. It drives firmsstale,
make technological improvements, and invest in R&dd

this positive

or

VA, = B, + fInKy + fB,InLy; + Bt + % B, (InK;)? +
~Bs(InLie)? +3 Bst? + ByInK,. InLye + Bot. InK;, +

1
Eﬁgt lnLit + a; + Eit (10)
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where:

VA is the outputKi; andL;; are the two inputs of thH#

firm at timet.

OTE;; = ay + a;.InK;; + a,.InAge;, +
as.lnRoe; + a,.Ownership;, + as. Intertrate; +
ag.InDte;, + + a;. InPciy, + € (12)

The study uses the generalized likelihood ratio)(LR

test to select the form of the frontier productfanction
suitable to the data, the value of the LR tesalsudated as

follows (11):

LR

where:

L(Hy),L(H,) are the values of the rational function
estimated in
respectively. If LR is less than the value gf
obtained from the table Kodde & Palm [44], then as®
the Cobb-Douglas function. Otherwise, we choose the
Translog production function.

The PTE, TTE values are predicted after estimatiag
production
estimation procedure of [25]. And from there we Q&

frontier

= —2{l0g [L(Ho)] —log [L(Hl)]}

where, overall technical efficienc@TE) is the dependent
variable. The independent variables include: Véemb
belonging to the characteristics of the firm susfirn size
(InK, natural logarithm of total assets), the natural
logarithm of firm agelfiAge), return on equity (Roe), type
of firm ownership Qwnership); Variable on international
trade activities (Intertrade); The variable on dedlance

(11)

m{InDte), is taken as the natural logarithm; And the \zleia
on the quality of economic institutiorlsiPci), is also taken
as the natural logarithm. The meanings and measuntsm
of these variables are presented in Table 1.
The literature review also shows that many emgirica
studies have focused on analyzing the relatiortsétiyween
research and development (R&D), innovation and firm
performance [46]. However, due to data limitatioosy
study has not mentioned these factors.

Cobb-Douglas and Translog for

Critical

function using the multi-step

of Vietnamese shipping firms.
However, measuring efficiency is only an early stag Vie
and it is important for this study to determine ithfiuience
of exogenous factors on performance differencesdmt
firms. Because the value of the dependent vari@ilE is
in the [0,1] (censored sample), if we use the OleShad
to analyze the model, it will lead to the estimateslits of
the parameters may be biased and not consistatgabh
we use Tobit regression to estimate the impacthef t
independent variables on the overall technicatiefficy
score [45]. On the basis of the theory on the impdc
factors on the efficiency of firms presented abobe
study constructs a model of some factors that ohéterthe
technical efficiency of Vietnamese shipping firmes

Statistics  Office  of

And

The data for this study are secondary data about
tnamese ocean shipping firms, collected by tbadgal
Vietnam.

follows (12):
Table 1 Definition and descriptive statistics of variables
Variables Definition Obs Mean SD
VA Value added of the firm in the year (calculateda@tstant
prices in 201( 39C | 29047.36 | 83575.65
K Total assets at the end of the year of the firfc(ated at
constant prices in 201 39C | 126798.30 | 287064.50
L Total number of fu-time employees in the year of the f 39C 47.17: 64.78¢
t Year of study (from 1 to ! 39C 3.00(¢ 1.41¢
InVA Is the natural logarithm of V 39C 8.41¢ 1.56¢
InK Is the natural logarithm of 39C 10.06! 1.53:
InL Is the natural logarithm of 39C 3.28¢ 1.03¢
InAge Calculated by the natural logarithm of the firm 39C 1.92¢ 0.56%
Roe Calculated by profit after indirect tax / Equ 39C 0.41¢ 0.49:¢
Ownership | Is a dummy variable that takes the value of 1ig & state
owned firm and otherwise takes the value 39C 0.07( 1.80(
Intertrade | Is a dummy variable that takes the value of 1effthm has
international shipping in thyear, otherwise it is equal t 39C 0.31¢ 0.46¢
InDte Calculated as the natural logarithm of total dedjuity 39C 1.09: 0.97¢
InPci Calculated by the natural logarithm of the prowvahgi
competitiveness index in Vietn: 39C 4.161 0.05:
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competitiveness index data, collected by the Vietna
Chamber of Commerce and Industry. The data are
collected in the years from 2016 to 2020. We caleuto

get data for the variables in the technical efficie
estimation model and the model of factors affectinig
each year. Finally, we merge the data of the yimaget a
sample for Vietnamese shipping firms. The sample
obtained is the balanced panel data of 78 firm&fgears
(390 observations), measurement and descriptitistita

of the variables are presented in Table 1.
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are statistically significant and in accordance hwit

We conduct the generalized likelihood ratio testfie ~ €conomic theory. In which, the elasticity of capitdative
sample with the null hypothesis "The frontier proion 0 output is quite large (0.548) and is close epetasticity
function follows the Cobb-Douglas form". The tessults ©Of labor relative to output. This indicates a siigaint
show that the value of LR is 18.020 is smaller thzm contribution of capital to output and no labor mg&eness
value of /2. ... . is 21.666 at a significant level of 1%.in firms. The sum of these two elasticity coeffiti is
Therefore, there is not enough evidence to refeenull  9reater than 1, indicating that firms are incregseturn to
hypothesis, so the Cobb-Douglas production fundtiom scale. Besides, the estimated coefficient of theeti
is chosen., And the results of the frontier prochreti variable is 0.178, which implies that the contribatof
function model for Vietnamese shipping firms ard&chnological progress to the productivity growtffions

presented in Table 2. We see that the estimatdficeets eaching an average of 17.8 % of the year [16].

4 Empirical results

Table 2 Estimation results of frontier production function of Vietnamese shipping firms in the period from 2016 to 2020

Variable Cosf. Std. Err. z P>|7

LnK 0.54¢™ 0.03¢ 14.10( 0.00(
LnL 0.57¢" 0.05% 10.08( 0.00(
t 0.17¢" 0.02¢ 7.54( 0.00(
_cons 1.157" 0.26¢ 4.37( 0.00(

Note: ***, ** and * indicates significant at 1%, 5%nd 10% level of significance

After estimating the frontier production functiori o of Viethamese shipping firms is still very largspecially
firms, we predict the persistent technical efficePTE), TTE. On the other hand, the standard deviation T &
transitory technical efficiency (TTE) and overathnical still large and there is no decline during the aesie period,
efficiency (OTE) of firms. The results of PTE, TllBd showing a large gap in the performance of firmsweieer,
OTE are presented in Table 3. We see that the gewerdhere is a good sign when considering the histogaath
overall technical efficiency (OTE) of firms reach@®39, the kernel density of the OTE of firms describedrigure
of which persistent technical efficiency (PTE) deiag an 1. Most firms have an OTE score close to the aeerdg
average of 0.883 and transitory technical efficjeficTE)  the whole industry and the proportion of firms WHTE
reaches an average of 0.607 in the period from 2016 larger than the average greater than the propasfifirs
2020. This shows that the room for efficiency iaguction with OTE smaller than the average.

Table 3 Performance of Vietnamese shipping firmsin the period from 2016 to 2020

Year | Variable Obs Mean | Std.Dev. | Min Max
PTE 78| 0.88: 0.04¢ | 0.69¢ 0.95¢

2016 TTE 78| 0.66¢ 0.117 | 0.35¢ 0.86¢
OTE 78| 0.58¢ 0.117 | 0.31¢ 0.817
PTE 78| 0.88: 0.04¢ | 0.69¢ 0.95¢

2017 TTE 78| 0.56¢ 0.147 | 0.25¢ 0.83¢
OTE 78| 0.50: 0.14( | 0.20¢ 0.78:
PTE 78| 0.88: 0.04¢ | 0.69¢ 0.95¢

2018 TTE 78| 0.53¢ 0.137 | 0.241 0.85¢
OTE 78| 0.47¢ 0.12¢ | 0.21( 0.79(
PTE 78| 0.88: 0.04¢ | 0.69¢ 0.95¢

2019 TTE 78| 0.631 0.14¢ | 0.20¢ 0.83:
OTE 78| 0.561 0.14% | 0.17¢ 0.77:
PTE 78| 0.88: 0.04¢ | 0.69¢ 0.95¢

2020 TTE 78| 0.64( 0.16¢ | 0.06( 0.86(
OTE 78| 0.56¢ 0.167 | 0.04¢ 0.77¢
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Figure 1 Histogram and Kernel density of the OTE (own editing)

The distribution of OTE of firms over the yearswsled international maritime conventions, and operatkitissof
a picture that did not flourish the performance o€rews are still limited. In addition, firms arelldimited in
Vietnamese shipping firms in recent years. OTEimfi$ updating information about the situation of shigpigoods
not only without growth during the research pebotlalso demand, and related policies. These factors are the
seriously decreased in 2017 and 2018. This shoeis tfiundamental cause of constraining the technicéieffcy
firms do not have the optimal combination of inptds of Viethamese shipping firms today.
improve their output. It reflects the current protion Next, we conduct an analysis of the factors that
situation of Vietnamese shipping firms today. Firmsletermine the technical efficiency of Vietnameseging
mainly exploit bulk ships and general cargo shipsrder firms. Before estimating the model (12), we tested
to save investment and easy to operate, so thaigiod multicollinearity between the independent variables
efficiency is not high. Ships that bring high addedue analyzing the variance inflation factors (VIF). The
such as container ships, liquefied gas tankersuatdor a estimation results presented in Table 4 show thatigs
very small proportion in the fleet structure ofis. The are less than 2, so there is no evidence of militiearity.
fleet quality in firms is weak in terms of techrica Therefore, the selected variables in the model @r2)
equipment and operating level. Most of the shigs@d, suijtable
S0 maintenance costs are high to meet the requitsré

Table 4 The varianceinflation factors of the independent variables

Variables VIF UVIF

InK 1.80( 0.55¢

Intertrade 1.78( 0.56:

InAge 1.24( 0.80:

Inpci 1.14( 0.87¢

InDte 1.14( 0.87¢

Ownership 1.04( 0.95¢

Roe 1.03( 0.97(

Mean VIF 1.310

Table 5 Estimation results of factors affecting the technical efficiency of Vietnamese shipping firms
OTE Cosf. Std. Err. t P>t

InK 0.00¢™ 0.00z 3.7¢ 0.00(¢
InAge 0.01¢™ 0.00¢4 3.6¢ 0.00(¢
Ownership -0.012" 0.00¢ -2.3€ 0.01;
Roe 0.00%™ 0.001 4.11 0.00(¢
Intertrade 0.047 0.021 2.2¢ 0.02¢
InDte -0.001" 0.00(¢ -2.1% 0.03¢
InPci 0.014™ 0.00¢ 2.82 0.00¢
_cons -1.15¢" 0.51¢ -2.2¢4 0.02¢

Note: ***, ** and * indicates significant at 1%, 5%nd 10% level of significance
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Table 5 presents the results of estimation of aleéofs

local governments in Vietnam have always been ingzto

determining the technical efficiency of Vietnames&@hese have had a great impact on the performance of

shipping industry. According to the internal chaegistics
of the firm, the coefficients of the variabled, InAge are
all positive and have statistical significance & level.

enterprises in general and the shipping industry in
particular.

And when these variables increase by 1%, the teahni5 Conclusions

efficiency of Vietnamese shipping firms increasgs b

0.009% and 0.016%, respectively. This shows thatsfi
benefit significantly from economies of scale. Aaider
firms produce more efficiently than younger firms.
implies that working experience plays an importaiée
and has a positive impact on the performance
Vietnamese shipping firms. These results are aiadas
to the work of [31] for Vietnamese manufacturingrfs.
Along with that is the positive impact of the retuon
equity on the technical efficiency of firms. It st®that the
ability to manage and use capital of firm ownersrie of
the decisive factors to the performance of the .firm
addition, the estimation results of tBevnership variable

This study applies the four random component SFA
model and the Tobit regression model in order toomby
evaluate the performance of Vietnamese shippingsfivut
also analyze the combination of factors affectirap c
improve this efficiency. The research results hsivewn

@hat: The overall technical efficiency (OTE) of tiamese

shipping industry from 2016 to 2020 averaged 47t4%
58.8%. In which, persistent technical efficiencyTEy
averaged 88.3%, while transitory technical efficien
(TTE) averaged from 53.5% to 66.4%. This resultliegp
that on average a Vietnamese shipping firm suféars
overall level of technical inefficiencies betweeh206 and
52.6%. For the factors that determine the technical

show that state-owned shipping firms operate lesficiency of firms, the estimated results showt.tfarm

efficiently than non-state firms. In fact, sometstawned
shipping firms in Vietnam are assigned a large arhofi
assets for production, but the management and\ssjoer
systems are still weak and do not keep up withtc
requirements. Moreover, these firms have not ergmd
employees, and have not paid attention to the resipiity

of the head for the performance of the firms. Thas&e
them inefficient in production, at risk of busindssses,
and loss of state capital.

size, firm age, return on equity, and internatistapping
are positively related to the OTE of firms. Meanlhi
factors such as credit balance and state-owned have
negative relationship with OTE. From the reseaesuits,
we make some recommendations to promote
performance of Vietnamese shipping industry aofesk
Management and production technology in firms need
to be continuously optimized to enhance the coution
of TTE to OTE. Firms with low efficiency scores de®

the

Regarding international trade activities, the mmexpand their Sca|e, especia”y when it comes to
show that this factor has a positive relationshiphw participating in international shipping activitiedt the

technical efficiency. That is, firms participatinm
international shipping will achieve higher efficanthan

same time, the quality of governance in these fiatss
needs to be improved to catch up with those withh hi

firms only in domestic shipping. This shows thatechnical efficiency scores. In addition, Vietnames
Vietnamese shipping firms have taken advantage ghipping firms can apply different development esut
economies of scale and learned best practices whgépending on the conditions of each firm to imprtheir

participating in international shipping activitiet is
consistent with the argument that internationadldrés a

performance.
The government needs to continue to have better

complementary factor to increase the productivitd a financial policies in supporting firms to develoarde

efficiency of the firm [47].

tonnage fleets to replace the current small andlekts.

The estimated results also show the negative ingfactat the same time, firms should be supported to Ibgve

financial constraints on the performance of firtisthe

specialized fleets such as container ships, oikden

credit balance of firms increases by 1%, the temdini |iquefied gas tankers, etc., so that firms canexehbetter

efficiency score will decrease by -0.001% at 5%perational

efficiency. Those policies should be

significance level. This result shows that Vietname concretized, such as: Exemption of import taxifon$ that

shipping firms may have surpassed the debt thrd sl
it is the cause of inhibiting their performances.

replace old ships with new ships or ships with darg
tonnage or ships with specialized ships; Reduceapa

Regarding the quality of economic institutions, thgees for a certain period of time when firms putoin

research results show the positive impact of #isdr on
the performance of firms in Viethamese shippingisidy.
Over the years, the state has issued many legahuerds

operation container ships, liquefied gas tankerd, dean
energy ships; Reduce corporate income tax and &eher
when Vietnamese shipping firms have a large monthly

guiding the Vietnam Maritime Code, contributing toimport and export container volume or have longater
strengthening the legal corridor and facilitatinge t transportation contracts with foreign partners.

development of shipping. These include policieates to

The government should step up administrative reform

ships, crew members, and infrastructure for shmppinin the field of shipping, simplify administrativeqeedures,
Along with that, the quality of economic managemenkspecially those in ship registration and procesiuae

business convenience, and administrative reforortsfbf

seaports. Continue to review, amend and supplement

~ 326 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 10 2023 Issue: 2 Pages: 319-329 ISSN 1339-5629

Performance of Vietnamese shipping firms: a four random components stochastic frontier approach
Thanh Khac Mai, Quang Thai Dinh, Ha Thi Quach, Van Nguyen

Vietnamese legal document system on shipping,iogeat Management science, Vol. 30, No. 9, pp. 1078-1092,
stable and favorable legal corridor to support $irto 1984. https://doi.org/10.1287/mnsc.30.9.1078
operate effectively. Promote digital transformation [12] SIMAR, L., WILSON, P.W.: Sensitivity analysis
seaports, customs, etc. so that firms can redoeedosts. efficiency scores: How to bootstrap in nonpararoetri
Actively participate in international conventionsn o frontier modelsManagement science, Vol. 44, No. 1,
maritime, promote international cooperation in gy, pp. 49-61, 1998.
support in legal procedures for firms opening simgp https://doi.org/10.1287/mnsc.44.1.49
services abroad. Along with that, local authoritiegd to  [13] SHARMA, K.R., LEUNG, P., ZALESKI, H.M.:
be transparent in the implementation of policigsating Technical, allocative and economic efficiencies in
favorable conditions for production and businesgrofs. swine production in Hawaii: a comparison of
parametric and  nonparametric  approaches,
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