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Abstract

Voyages of empty containers incur high expenses
for the entire supply chain. Several container
round-use platforms have been introduced as
innovative solutions to better pool these empty
boxes. This quantitative study aims to identify
factors influencing the adoption of container
round-use platforms in Vietnam. Employing the
Technology-Organization-Environment (TOE)
framework, the research explores contextual
factors at the firm level that influence
technological innovation adoption. 349 valid
responses were collected through an online survey
from Ist to 25th July 2023. The data are analyzed
using Partial Least Squares Structural Equation
Modeling (PLS-SEM). The findings indicated

factors significantly influencing the adoption of

container round-use platforms including cost,
ease of use, usefulness, relative advantage, firm
size, top management support, and workforce. By
exploring these factors comprehensively, this
research not only validates established adoption
drivers but also wunveils novel insights into
enhancing platform adoption strategies in
Vietnam. This study contributes uniquely to the
literature by bridging theoretical gaps and
offering practical implications for stakeholders
seeking to enhance logistical efficiency and
sustainability through advanced technological
solutions in container logistics.

Keywords: Container box pooling, container
round-use platforms, empty voyage, transportation
optimization.

Tém tit

Viéc vin chuyén cdc container rong gdy tang chi
phi trong chudi cung tmg. Mot sé gidi phdp nén
tang hoan déi vo container rong da dwoc gidi

thiéu nham t6i wu viéc ludn chuyén VO container.
Nghién citu dinh heong nay nham xdc dinh cdc
yéu 16 tac dong dén viéc dp dung nén tang sir
dung container rong tai Viét Nam. Nghién ciru sir
dung mé hinh TOE nham khim phd cdc yéu t6
theo ngit canh & cdp do cong ty tdc dong dén viéc
dp dung doi méi cong nghé. Dir liéu dwoc thu
thdp théng qua khdo sdt truc tuyén véi sw tham
gia cua 349 ngwoi tra loi hop 1é tir ngay 1 toi
ngay 25 thang 7 nam 2023. Dir liéu khao sat dwroc
phdn tich bang phan mém PLS-SEM. Céc phat
hién cho thdy cdc yéu t6, bao gom chi phi, tinh dé
sit dung, tinh hitu ich, loi thé twong doi, quy mé
cong 1y, si hé tro ciia ban qudn 1y cdp cao va lyc
lwong lao dong, dnh huong ding ké dén viéc ap
dung nén ting sir dung container rong. Nghién
cttu nay khéng chi xdc nhdn cdce yéu té tac dong
ma con chi ra cdc chién hege dp dung nén ting
hodn déi vé container tai Viét Nam. Nghién cuu
nay dong gop vao viéc thu hep khodang cach ly
thuyét va dwa ra nhitng khuyén nghi g dung
thwc tién cho cdc bén lién quan dang tim cdch
ndng cao hiéu qua va tinh bén viing ciia logisitics
théng qua cac gidi phdp cong nghé tién tién.

Tir khéa: Két hop vo container, nen tang hodp doi
VO container, vdn chuyén rong, toi wu van chuyén.

1. Introduction

The repositioning of empty containers is a
significant challenge in the global container shipping
industry, leading to inefficiencies and high logistics
costs. Empty container status causes a shortage of
containers and increases logistics costs, further
causing inefficiencies in the supply chain. On
average, companies transport at least 60 million
empty containers yearly, making every third
container empty [l]. The transportation of a
substantial number of empty containers results in
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high costs for moving them to locations where they
are needed. The Vietnam Transport Development and
Strategy Institute indicates that around 70% of trucks
travel empty in one direction, causing trucking
expenses to be about 30% higher than their actual
value [2]. The cost incurred of empty container
voyages represents approximately 20% of the total
expenses for a shipping company [3]. Therefore,
increasing the utilization rate of empty container
boxes is among the critical decisions to be
considered by businesses. Addressing this problem
through the adoption of a container round-use
platform (CRUP) presents an opportunity to enhance
supply chain efficiency, reduce costs, and minimize
environmental impact.

This study aims to explore the factors influencing
the adoption of CRUPs in Vietnam's logistics
industry. By leveraging the TOE framework, this
research provides a comprehensive analysis of the
technological, organizational, and environmental
factors that drive CRUPs adoption. This study
attempts to answer the following research questions:

RQI1: What critical factors affect the adoption of
CRUPs?

RQ2: What are the relationships among the
critical factors affecting the adoption of CRUPs?

2. Literature Review

2.1. Adoption of -container
platforms in logistics industry

round- use

The literature on Container round-use platforms
and their adoption highlights the potential benefits of
these platforms in optimizing the use of empty
containers and reducing logistical costs. Existing
studies emphasize the importance of technological
innovation, organizational readiness, and
environmental factors in influencing technology
adoption [4]. This section develops the hypotheses
based on the TOE framework, linking them to
relevant literature and the research questions guiding
this study.

A Container platform
demand-side matching with supply-side related to
empty container volume and freight demand through an
algorithm to determine geographic distance, availability,
scale, and other predefined constraints. Exporters can
search for available containers and trucking services at
reasonable spot prices. Importers do not need to return
unloaded containers to pre-designated warehouses;
empty containers are shipped directly from importer to
exporter. Trucking companies can win bids to increase

round-use allows

trip-filled rates with the least sales effort. XChange
Platform, for example, was created by the Boston
Consulting Group to aid industry players in
collaborating more effectively on a scale. This project
working with several of the top 20 carriers globally, has
introduced critical new perspectives on the magnitude
of container imbalances worldwide and the opportunity
for the shipping sector to employ
interchanges to address its repositioning difficulties [5].
In Vietnam, several pioneers like Vinatake, Matchbox,
and Smartlog have introduced their solutions related to
container box optimization platforms to connect the
supply and demand of empty containers in import and
export sector.

container

2.2. Research hypotheses and model

The technological context is relevant to the
technologies pertinent to the firm, whether adopted or
not, internally and externally (Baker, 2012). The
organizational context involves the qualities and
resources of the firm, such as its size and the degree of
support the top management provides, as suggested by
Wang et al. (2010). Besides, the environmental
context considers the regulatory environment and
industry structure in which the organization operates
(Ilin et al., 2017). Therefore, this study adopts and
implements TOE because it has received much
empirical support.

The TOE theory highlights that technology adoption
is influenced by three key factors: Technology,
organization, and environment [4]. This theory has been
largely applied in research on technology adoption and
uses across various industries, including healthcare,
manufacturing, and service sectors [7]. The author
synthesized predictors from literature review and
adapted them into the current paper.

This paper employs the TOE theory as a main
framework to explain the adoption of technology in
organizations. The researchers proposed eleven
hypotheses. These hypotheses aim to provide a
comprehensive understanding of the factors that
influence the phenomenon under investigation. By
leveraging the existing theoretical framework and
knowledge, this study seeks to contribute to the body
of literature in this field and offer valuable insights
into the relationships between the variables examined.
Below are 11 hypotheses (H) to test the relationship
between 11 predictors and the adoption of the
container round-use platforms (CRUPs), and the
proposed research model:
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Table 1. List of Predictors

Adoption factors

Key references

Technological context

Perceived ease of use

Bienstock et al. (2008); Cheng & Yeh (2011)

Perceived usefulness

Bienstock et al. (2008); Cheng & Yeh (2011)

Relative advantage

Ilin et al. (2017); Oliveira et al. (2014); Tsai et al. (2010); Wang et al. (2010)

Cost
(2018)

Harris et al. (2015); Kurnia et al. (2015); Lin (2014); Power & Simon (2004); Tu

Security concern

Ilin et al. (2017); Tu (2018)

Organizational context

Top management support

Harris et al. (2015); Ilin et al. (2017); Lin (2014); Oliveira et al. (2014)

Firm size

Harris et al. (2015); Kurnia et al. (2015); Oliveira et al. (2014); Wang et al. (2010)

Workforce

Abdinnour-Helm et al. (2003); Craighead & Laforge (2003); Lal (1999)

IT Infrastructure Wei et al. (2015)

Environmental context

Policy/Regulation

Harris et al. (2015); Ilin et al. (2017); Kurnia et al. (2015)

Stakeholder (trade

partner, competitor, government)

pressure.

Cheng & Yeh (2011); Lin (2014); Tu (2018)

HI: Perceived ease of use has a significant
impact on the adoption of the CRUPs.

H2: Perceived usefulness has a significant impact
on the adoption of the CRUPs.

H3: Relative advantage has a significant impact
on the adoption of the CRUPs.

H4: Cost has a significant impact on the
adoption of the CRUPs.

H5: Security concern has a significant impact on
the adoption of the CRUPs.

H6: Top management support has a significant
impact on the adoption of the CRUPs.

H7: Firm size has a significant impact on the
adoption of the CRUPs.

HS8: Workforce has a significant impact on the
adoption of the CRUPs.

Stakeholder pressure
(FP)

Figure 1. Proposed research model
Source: Authors, 2023

236

Source: Authors’ Synthesis, 2023

HY: IT infrastructure has a significant impact on
the adoption of the CRUPs.

HI10: Policy/regulation has a significant impact
on the adoption of the CRUPs.

HIl: Stakeholder pressure has a significant
impact on the adoption of the CRUPs.

3. Research Methodology

In this study, the researcher uses the convenience
sampling method. The survey was sent via email to the
authors’ network and professional group in Facebook,
the multi-stakeholder company’s
managers, middle managers, and employees involved in
logistics activities using containers in Vietnam. To
ascertain the suitable sample size for the study, the
researcher employs G*Power, a widely used standalone
power analysis program in social sciences, behavioral
sciences, and biomedical sciences [8]. Accordingly, this
study needed a minimum sample size of 128 responses.

and to senior

The survey questionnaire including the informed
consent form and 53 mostly closed-ended questions
were distributed to participants via email and social
networking from 1st to 25th July 2023. Hair et al.
(2019) outlined a seven-step process for designing
These steps include:
research objectives, choosing an appropriate data
collection method, creating questions and scales,
determining the questionnaire layout, obtaining initial
approval from the client, pretesting, revising,
finalizing the questionnaire, and implementing the

questionnaires. confirming
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survey. This questionnaire is divided into three main
parts related to the factors of technological context,
organizational context and environmental context.
This measurement is based on 5-point Likert scale: 5
= Fully agree, 4 = Agree, 3 = Neither agree nor
disagree, 2 = Disagree, 1 = Fully disagree. The survey
collected a total of 349 wvalid respondents, thereby
yielding a substantial dataset for analysis and
interpretation.

The collected data was analyzed using PLS-SEM,
a widely employed method in exploratory research
for theory development. PLS-SEM explains the
variance of dependent variables within the model [9].
By employing the PLS-SEM approach, this research
successfully identifies and analyzes crucial factors
influencing the intention to use digital technologies,
ultimately contributing to developing and validating
a theoretical model.

4. Results
4.1. Demographic Analysis

Survey participants varied in age from under 25
to over 55. The age group from 25 to 34 (35%) and
from 35 to 44 (36%) accounted for a large proportion
of the sample.

There is a great mix of participants' working levels,
senior manager 12%, middle manager 43%, and
employee 45%. Respondents are all people with
experience working in the logistics industry, 35% less

Table 2. General information of participants

KINH TE - XA HOI

Table 3. Business Information and Understanding
of the Container Round-Use Platform

Information N %
Type of Business
Export 9| 3%
Import 18 | 5%
Third-party logistics company 262 | 75%
Freight forwarder 34 | 10%
Other 26| 7%
Business Location
Ho Chi Minh 50 | 14%
Ha Noi 146 | 42%
Binh Duong 46 | 13%
Dong Nai 8| 2%
Hai Phong 13| 4%
Bac Ninh 46 | 13%
Other 42 | 12%
Knowing about Container Round-Use
Platforms
Do not know 83 | 24%
Not sure 40 | 11%
General understanding 181 | 52%
Comprehension 37 | 11%
Know very well 8| 2%
Using Container Round-Use Platforms
Yes 77 | 22%
No 207 | 59%
Do not know 65 | 19%

Information N %
Gender
Female 161 | 46%
Male 188 | 54%
Age
Under 25 37| 11%
From 25 to 34 122 | 35%
From 35 to 44 125 | 36%
From 45 to 54 60 | 17%
Over 55 5 1%
Working level
Senior manager 43 | 12%
Middle manager 149 | 43%
Employee 157 | 45%
Experience
Under 5 years 122 | 35%
5 - 10 years (excluding 10 years) 91 | 26%
10 - 20 years (excluding 20 years) 113 | 32%
20 years and above 23 7%

than 5 years of experience, 26% from 5 to 10 years of
experience, 32% from 10-20 years of experience, and 7%
from 20 years or more experience.

from variable types of
third-party logistics

Participants came
businesses: export, import,
company, freight forwarder, and others. These
companies are widely distributed throughout
Vietnam, with the largest portion in Hanoi (42%).

4.2. Measurement model analysis

In convergent validity, for the first time, outer
loadings for all items, except FS1, exceed the cut-off
value of 0.7, supporting convergent validity [9]. The
authors eliminated FS1 and rerun the model the
second time. All things were, therefore, appropriate
for additional statistical analysis [9]. All indicators
exceed the recommended threshold, 0.5 for AVE and
0.7 for reliability statistics [10]. These results suggest
that all construct measures exhibit sufficient internal
consistency reliability.
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Table 4. Structural Estimates: Path Coefficients

Hypotheses Path Coefficient Star}da&rd T-Statistics p-value Study Results
(Beta - B) Deviation
CT —» ADT 0.256 0.040 6.470 0.000 Supported
PEU — ADT  0.208 0.027 3.894 0.000 Supported
PU — ADT 0.172 0.029 3.884 0.000 Supported
RA — ADT 0.169 0.055 3.801 0.000 Supported
TMS — ADT 0.156 0.026 3.070 0.000 Supported
WF — ADT 0.115 0.037 4.669 0.000 Supported
IT — ADT 0.114 0.043 1.330 0.000 Supported
FS — ADT 0.083 0.027 0.678 0.002 Supported
SC — ADT -0.018 0.029 3.825 0.498 Not Supported
PR — ADT -0.350 0.031 4.998 0.183 Not Supported
SP — ADT -0.050 0.030 1.763 0.078 Not Supported

Additionally, discriminant validity was assessed by
the Fornell-Lacker criterion. Values positioned above
the principal diagonal denote the extent of correlation
with themselves (derived from the square root of AVE).
In contrast, values situated outside the principal
diagonal indicate the degree of correlation between
pairs of variables. The analysis findings indicate that the
square root of AVE for each latent variable surpasses all
correlations between latent variables, affirming that
discriminant between variables is guaranteed [11]. This
evidence substantiates the high reliability of the factors,
and the data employed in the research process.

4.3. Structural model analysis

The R-square adjusted value for the variable
ADT is 0.801. It suggests a strong relationship
between the independent and dependent variables,
highlighting their significant explanatory power in
understanding the variation in the outcome variable.

All variables have Variance Inflation Factor
(VIF) values smaller than 3, suggesting that there
may be no significant multicollinearity issues among
the independent variables [12].

4.4. Testing hypothesizes result

Based on the findings presented in Table 2,
Security concern (SC), Policy/regulation (PR), and
Stakeholder pressure (SP) do not exhibit a significant
impact on the adoption (ADT) of SCUPs as
evidenced by their p-values exceeding 0.050 [10]. As
a result, hypotheses H5, H10 and HI11 are rejected.
Conversely, the remaining direct effects demonstrate
statistical ~ significance, implying meaningful
relationships. Notably, Cost (CT), Perceived ease of
use (PEU), and Perceived usefulness (PU) emerge as

the primary drivers with the most significant
influence on ADT, highlighting their substantial
impact in shaping the dependent variable.

Out of 11 predictors, Security concern (SC),
Policy/regulation (PR), and Stakeholder pressure
(SP) have no impact on adoption of CRUPs. This
finding implies that platform users are proactive in
selecting what is considered best to their operations
without fearing any pressures, concern or binding.
Vietnam businesses are now at the middle stage of
digital transformation. They have understood the
importance of platform as a service and are willing
to decide to adopt appropriate technologies.

Platform providers need to take the cost factor
into consideration as users require a return on
investment. Suggested user fee packages can be
built based on monthly subscription and/or
transaction every
transaction completion, users can contrast their
earning and spending. Besides, perceived ease of
use and perceived usefulness are the top 3
predictors proved for the adoption of CRUPs.
Platform developers need to
user-friendly porter through user icon (UI) and user
experience (UX). These two factors also contribute
to levering business to a new stage of digitization.

value. In container box

introduce the

Users have not only demanded for exchange of
empty container boxes, but also trailers. Containers
have been an international means of transport since its
introduction in the 1950s. Trailers, however, remain
local ones. In waiting for trailers to be internationally
legalized through cross-border transportation, software
and platform businesses can consider developing trailer
round-use in on country territory.

SO 82 (04-2025)



TAP CHi ISSN: 1859-316X
pagin ¥
KHOA HOC CONG NGHE HANG HAI

JOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

KINH TE - XA HOI

5. Conclusion

The findings contribute to the existing literature
by offering insights into the adoption process of
innovative technologies in emerging markets,
specifically within the Vietnam context. The
Container Round-Use Platforms represent one such
solution in this context. Matching between supply
side of empty container box and demand side
counterpart are technically feasible. Matching
between platform providers and business users needs
to consider top proved predictors.

Despite its contribution to highlight adoption
factors and recommendations to CRUPs platform
providers, this research is limited to its quantitative
method, convenience sampling, and geographical
coverage of Vietnam. Future research can consider
adding qualitative methods, purposive sampling, and
expanding surveys to neighboring countries to
compare users’ behavior.
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