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Abstract: Green logistics talent is becoming increasingly scarce in this era of global sustainability.
However, there has been a lack of research on how to develop this. This study explores effective
approaches to cultivating green logistics talent within Chinese universities. The University of Science
and Technology Liaoning (USTL), a university that has made outstanding achievements in green
logistics talent cultivation (GLTC), was reported as a case study. The initiation, processes, and effects
of GLTC at the USTL were introduced in detail. The nine processes included establishing cultivation
objectives, determining the knowledge system, developing the course named Green Logistics Virtual
Simulation Experiment, publishing the textbook Green Logistics Theory and Experiment, setting up the
global Virtual Office for GLTC, promoting the reform of teaching model, etc. The four effects include
180,000+ people from more than 140 colleges worldwide using the course, a significant improvement
in the quality of students’ green logistics knowledge and skills, etc. Finally, six successful experiences
of GLTC at the USTL were analyzed, and a successful model was constructed. This study provides a
comprehensive model for cultivating green logistics talent within higher education, using USTL as a
case study, which provides important references for GLTC not only for Chinese universities but also
for global universities.
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1. Introduction

Logistics pollution is the main source of environmental pollution [1,2]. The logistics
sector is one of the top emitters of greenhouse gases, with transportation alone responsible
for nearly 40% of emissions from the end-use sectors [3]. Logistics-induced emissions
contribute to global warming, posing ecological, economic, and societal challenges, with
over 50% of emission reduction opportunities identified within the sector [4]. In China
alone, CO, emissions from logistics increased significantly from 2010 to 2020, driven by
economic growth and population dynamics [5]. In the European Union, the transport
sector accounts for 20% of anthropogenic GHG emissions. The urgency is underscored by
the European Commission’s goal to cut emissions by 90% by 2050 [3]. As environmental
concerns become increasingly prominent, green logistics has emerged as an inevitable trend
in the industry [6,7], embodying the organic unity of economic efficiency, environmental
protection, and social equity. Cultivating compound talent that has mastered the concept
and practical skills of green logistics can not only enhance the competitiveness of enterprises
but also promote the green transformation of the entire industry and ultimately achieve
the sustainable development of society [8,9]. Therefore, training green logistics talent has
become an urgent need for sustainable global development.
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Research and practices for cultivating green logistics talent in many countries have
become increasingly important as the global emphasis on sustainability grows. For ex-
ample, the United States has focused on integrating sustainability into logistics education
and training [10]. Many universities, such as the University of Washington and the Mas-
sachusetts Institute of Technology (MIT), have introduced sustainability-focused logistics
courses. MIT’s Center for Transportation and Logistics offers programs like the Sustainabil-
ity Certificate. The Council of Supply Chain Management Professionals (CSCMP) provides
green logistics training that focuses on sustainable transportation and supply chain strate-
gies. The United Kingdom has been proactive in integrating green logistics education into
higher education and vocational training. Government and educational institutions have
partnered to promote green skills [11]. For example, the Chartered Institute of Logistics
and Transport (CILT) in the UK offers a range of qualifications in green logistics and supply
chain sustainability. The University of Westminster and Cranfield University offer dedi-
cated programs in logistics and transport management, with a focus on sustainability. The
French government has implemented initiatives like the “National Strategy for Sustainable
Development” which encourages universities and vocational institutions to include green
logistics in their curricula [12]. Ecole des Ponts ParisTech offers specialized programs in
transportation and logistics, with a strong emphasis on sustainability and environmental
impact reduction. Germany is known for its strong focus on vocational training and aca-
demic research in sustainable logistics [13,14]. Kithne Logistics University (KLU) and the
Fraunhofer Institute for Material Flow and Logistics offer specialized programs to train
future professionals in sustainable supply chain management. Japan’s approach to green
logistics training is driven by both corporate practices and academic programs. Large com-
panies, such as Toyota and Nippon Express, have developed in-house training programs
focused on green logistics, such as energy-efficient transportation and reducing carbon
footprints [15,16]. Universities such as the Tokyo University of Science offer programs and
research opportunities focused on sustainable logistics, particularly within the context of
Japan’s advanced manufacturing and transportation industries. In China, the problem
of logistics pollution has risen to the level of national governance [17,18], for China has
become the world’s country with the largest CO2 emissions since 2007 [19]. The Chinese
government has issued documents such as the “Guiding Opinions on Strengthening the
Standardization of Green Packaging for Express Delivery,” the “14th Five-Year Plan for the
development of modern logistics” and so on to deepen the development of green logistics.
Especially of note, the Ministry of Education of China has successively issued the “Action
Plan for Carbon-Neutral Technological Innovation in Colleges and Universities”, the “Work
Plan for Strengthening the Construction of Higher Education Talents Training System for
Carbon-Neutralization in Higher Institutions”, and the “Construction Implementation Plan
of Green and Low-carbon Development of the National Education System” since 2021.
Therefore, some Chinese universities such as Beijing Wuzi University, Beijing Jiaotong
University, and Shanghai Jiao Tong University have begun to explore the training of green
logistics talent.

However, although many countries and organizations are promoting the cultivation
of green logistics talents, as of today, we have not found any academic papers on how to
cultivate green logistics talent, which represents an obvious theoretical research gap. Based
on the above considerations, we studied a typical success story in Chinese universities in
green logistics talent cultivation (GLTC), that is, the story of the University of Science and
Technology Liaoning (USTL). We provided a conceptual model for GLTC within higher
education using USTL as a case study, with the hope of providing references for universities
around the world by answering the following questions:

(1) What is the process behind GLTC at USTL?

(2) What successful practices can be identified from USTL’s GLTC?

(38) Can a theoretical GLTC model be derived from USTL’s experience to guide global
universities?
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The remainder of this paper is organized as follows: Section 2 presents a literature
review on GLTC; Section 3 introduces the launch, three measures, and four effects of
GLTC at USTL; and Section 4 discusses six successful experiences of USTL and proposes
a theoretical model of GLTC. Finally, Section 5 concludes this study with suggestions for
future work.

2. Literature Review and Research Gap

The logistics sector faces increasing pressure to adopt sustainable practices [20,21].
This shift requires professionals who are not only skilled in traditional logistics, but also
knowledgeable about environmental sustainability. To identify the gap in green logistics
education and its critical role in sustainability, we conducted a literature review of industry
demands, skills needed, educational approaches, and educational challenges in cultivating
green logistics talent, as demonstrated below.

2.1. Green Logistics Talent

Green logistics talent refers to individuals equipped with the skills and competen-
cies necessary to implement and manage sustainable logistics. Green logistics talent
encompasses a range of skills including knowledge of sustainable supply chain practices,
proficiency in using green technologies, and the ability to implement eco-friendly logistics
strategies. These skills are essential for reducing the carbon footprint and optimizing re-
source use in logistics operations [22]. The presence of green logistics talent is a significant
factor in the development of green logistics. It is considered more influential than other
factors, such as economic and environmental considerations [23]. Green logistics talent is
essential for implementing strategies that mitigate the environmental impacts of logistics
activities such as greenhouse gas emissions and waste management [24].

2.2. Industry Demands on Green Logistics Talent

The logistics sector is one of the largest contributors to global carbon emissions [25].
As the logistics industry evolves, there is an increasing demand for professionals who are
not only skilled in traditional logistics practices but also possess a deep understanding
of sustainable practices and environmental impact [26]. This dual expertise is essential
for companies aiming to reduce their carbon footprints while maintaining efficiency and
competitiveness in a rapidly changing market [27,28]. Wang et al. [29] studied the talent
development model for low-carbon logistics in response to cross-border e-commerce supply
chains, and highlighted the need for collaborative efforts between industry stakeholders,
educational institutions, and governmental bodies. This study bridges the gap between
theoretical knowledge and practical application of low-carbon logistics talent.

2.3. Skills Needed of Green Logistics Talent

Various authors emphasize the necessity of specialized skills in areas such as supply
chain management, waste reduction, and sustainable sourcing, which are becoming in-
creasingly integral to logistics operations [30-32]. The research indicates a diverse set of
competencies required by green logistics professionals. These professionals include knowl-
edge of sustainable practices, analytical skills for assessing environmental impacts, and the
ability to implement logistics technologies that promote sustainability [33,34]. Green logis-
tics professionals must possess a strong understanding of environmental issues, including
climate change, carbon footprints, and resource conservation. This awareness underpins
decision-making processes aimed at reducing environmental impact [35,36]. Some scholars
further emphasize the importance of soft skills, such as communication and collabora-
tion, in fostering a culture of sustainability within organizations [37,38]. These findings
underscore the multifaceted nature of green logistics talent, necessitating a comprehensive
approach to education and training. Keuschen and Klumpp [39] highlighted a significant
qualification gap in green logistics, indicating that skills needed for green logistics talent in-
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clude knowledge of CO, measurement standardization, integrated management concepts,
and process changes related to new transport modes and propulsion systems.

2.4. Educational Approaches of Cultivating Green Logistics Tnlent

The literature suggests that traditional logistics education programs must evolve to
incorporate sustainability-focused curricula [34,40,41]. Additionally, experiential learning
opportunities such as internships and industry collaborations are highlighted as an effective
means of cultivating hands-on experience in green logistics practices [42,43]. Recent studies
have also advocated interdisciplinary education, combining logistics with environmental
science and business management [43]. This interdisciplinary approach widens the per-
spective of students, thereby equipping them with the holistic understanding necessary for
effective decision making. Such educational innovations are crucial in producing graduates
who are not only proficient in logistics but also possess a robust understanding of ecological
principles. Dudin, Frolova, Kuznetsov, Drobysheva and Krasulya [30] proposed recommen-
dations for developing a new model of professional training that incorporates the latest
scientific concepts and meets labor market demands for specialized human resources in
green logistics. Wu [44] put forward a creative educational approach named the cultivation
model for successful and practical talents. This approach integrates societal needs and
sustainability into its educational model.

2.5. Educational Challenges in Cultivating Green Logistics Talent

Curriculum development: Educational institutions that train future professionals must
adapt their curricula to reflect the growing importance of green logistics [13,45,46]. De-
veloping comprehensive curricula that cover the multifaceted aspects of green logistics is
challenging [6]. Educational institutions must balance theoretical knowledge with practi-
cal skills to prepare students effectively for the complexities of sustainable supply chain
management. This includes integrating case studies, hands-on projects, and partnerships
with industry leaders to ensure that students gain real-world experience in implementing
eco-friendly practices [47]. In addition, Parry and Metzger [48] think that many educators
feel unprepared to teach sustainability, lacking the necessary competencies and profes-
sional development opportunities to effectively integrate sustainability into their curricula;
Sa-Couto et al. [49] argue that the collaborative partnerships between educational institu-
tions and industry stakeholders are crucial for sharing resources and expertise, yet these
partnerships are often underdeveloped. The lack of strong industry connections can hinder
the development of standardized and innovative solutions necessary for sustainable simu-
lation practices; Usheva et al. [50] put forward the high cost of purchasing and maintaining
simulation technologies as a significant barrier, especially for institutions with limited
financial resources.

Virtual simulation experiment courses and online courses: Online platforms offer flexible
learning opportunities for professionals seeking to enhance their skills [51,52]. Virtual
simulation experiment courses can enhance students’ learning experiences and their ability
to innovate and practice [53-55]. Such courses are also needed in the process of cultivating
green logistics talents [30,56]. These educational initiatives not only equip individuals with
essential knowledge but also foster a community of like-minded professionals dedicated to
advancing sustainability in their respective fields.

School—enterprise cooperation: School-enterprise cooperation initiatives play a crucial
role in bridging the gap between theoretical knowledge and practical application [57],
enabling students to engage directly with industry leaders and gain hands-on experience
in sustainable practices [58]. The dynamic nature of the logistics industry requires curricula
to quickly adapt to new technologies and practices [59,60]. Maintaining adaptability is a
significant challenge for educational providers. Fostering partnerships between academia
and industry can promote knowledge exchange and innovation and ensure that emerging
talent has the necessary practical skills to deal with the complexity of environmentally
responsible logistics operations [61].
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Through the above literature review, we found that despite the growing recognition of
the importance of green logistics and the increasing demand for qualified professionals in
this field, some significant gaps remain in green logistics education, which have hindered
the development of green logistics talent. Therefore, there is a clear and pressing need for
more comprehensive, universally applicable educational frameworks that cultivate green
logistics talent. A standardized educational model that encompasses the diverse compe-
tencies required for green logistics is essential for producing well-rounded professionals
capable of effectively addressing environmental challenges, which can empower the next
generation of logistics professionals to meet the demands of a sustainable future.

3. Reform Practices of GLTC

The USTL has carried out a series of practices contributing to the development of
green logistics talent so as to realize the overall goal of GLTC and to achieve consistency
with national sustainable development goals.

3.1. The Initiation of GLTC

The USTL is a multidisciplinary university that focuses on engineering. The school
has the right to award bachelor’s, master’s, and doctoral degrees, respectively. It has
nine national and more provincial high-level talents, including one academician from the
Flexible Introduction Engineering Academy, two foreign academicians, and one Changjiang
Scholar. There are five recipients of special government allowances from the State Council.
The schools’ three disciplines were included in the top 1% of the ESI global rankings. The
school attaches great importance to the training of talent in the field of environmental
protection and has established research institutes such as “Low-carbon Economy and Smart
Business”, “Green Low-carbon and Smart Metallurgy”, and “Environmental Management”.
The business administration major of the USTL is a characteristic major of innovation and
entrepreneurship in Liaoning Province and a first-class undergraduate education degree
major in Liaoning Province. This major offers direction for logistics management and trains
senior undergraduate talent in modern logistics management. In line with developments
in the environmental protection era, to cultivate new-era logistics management talent who
“know environmental protection, understand management, and be able to practice”, this
major has implemented teaching reforms aimed at cultivating green logistics talent from
multiple dimensions since 2010. However, at the beginning of the reform, the USTL actually
faced a lot of challenges, such as the lack of theoretical or experimental courses in the field
of green logistics, teaching materials, teachers, and internship bases, among others, and a
lack of research on the teaching methods for GLTC. At one time, the university faced the
dilemma of not being able to promote the training of green logistics talents. In response to
these difficulties, the USTL did not stop, but gradually broke through the bottlenecks and
encouraged teachers to develop new courses, publish new teaching materials, establish
new bases, etc., which eventually placed the USTL at the forefront of GLTC in Chinese
universities. After the Chinese government’s “dual-carbon” goal, the training of green
logistics talent at the USTL embarked on the fast lane. To date, the USLT has achieved a
series of developmental results.

3.2. The Measures of GLTC
3.2.1. Establishing Talent Cultivation Objectives

In the process of cultivating green logistics talent, the USTL first defined the following
goals of talent training, as shown in Figure 1:

Objective 1: Training students to master green logistics knowledge. According to a school
survey among students majoring in logistics, 76.5% of students have only a “slight un-
derstanding” of green logistics, and 100% look forward to further understanding green
logistics. Considering that the talent cultivation orientation of USTL is senior-applied talent,
cultivating students’ systematic cognition of green logistics has been identified by the USTL
as the basic goal of GLTC.
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Objective 2: Cultivating students to have practical and innovative abilities to solve problems
related to logistics pollution. Green logistics is an emerging and complex issue. To improve
the professionalism and strength of students, the ability to solve key issues of green
logistics (such as the estimation of logistics air pollution, greenhouse gas emissions, and
carbon emissions) must be cultivated to comprehensively evaluate the innovation spirit
and practical ability of students.

Objective 3: Cultivating students to have a sense of social responsibility. Students” deep un-
derstanding of logistics pollution should be comprehensively enhanced, their identification
with the concept of green logistics should be enhanced, and their sense of social respon-
sibility should be trained to cultivate high-quality talent with a sense of responsibility
for society.

Off campus

Mastering the
knowledge of
green logistics

On campus
Having the
practical and

: . Having a sense
innovative

of social
responsibility

ability to solve
logistics
pollution

Figure 1. Talent cultivation objectives of green logistics at USTL.

The achievement of the above teaching objectives will help students quickly adapt to
work in green logistics management, green production, environmental management and
other fields or engage in relevant scientific research after graduation. It lays an important
foundation for the growth of graduates into high-level application-oriented “new liberal
arts” talent.

3.2.2. Determining the Knowledge System for Talent Cultivation

To enable students to have a comprehensive knowledge of green logistics, the USTL
has determined a new knowledge system of green logistics. It includes 55 knowledge
points in 10 categories, including green warehousing, green packaging, green distribution,
green loading and unloading and handling, green distribution and processing, logistics
informatization, “sound, light, water and dust” pollution, logistics air pollution, logistics
greenhouse gas emissions, and green logistics management system. The main basis for
our selection of 55 green logistics indicators is China’s national standard Green Logistics
Indicators and Accounting Methods. At the same time, in order to make these knowledge
points highly relevant to current industry practices and challenges, we have had multiple
rounds of communication with the Green Logistics Branch of the China Federation of
Logistics and Purchasing and more than 20 logistics companies. Finally, the knowledge
system was constructed. The knowledge system for talent cultivation effectively supports
the fulfilment of Objective 1. The main knowledge system is illustrated in Figure 2.
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Figure 2. Knowledge system of green logistics.

3.2.3. Implementing Seven Important Measures for GLTC

The course Green Logistics Virtual Simulation Experiment was developed. The following
prominent problems exist in the practical training of green logistics talent. First, there
are still few green logistics enterprises, which cannot meet the practical needs of a large
number of students. Second, among the few enterprises that have implemented green
logistics, these can seldom cover all the logistics pollution problems. Third, during the
internship process, the complicated logistics environment often leads to greater safety
risk. In general, practice education in GLTC is limited by time, space and conditions,
and practice education has “few opportunities, high cost, high risk, and poor effects”.
To this end, the USTL and enterprises such as JD Logistics have jointly developed a
large-scale green logistics virtual simulation experiment course for free online learning
(Course website: https://www.ilab-x.com/details/page?id=12619&isView=true (accessed
on 7 October 2024)) so as to train students’ knowledge, quality and ability of green logistics
in one platform. The web interface of the course is shown in Figure 3. The developed course
Green Logistics Virtual Simulation Experiment simultaneously supports the fulfilment of
Objectives 1, 2, and 3.

The textbook “Green Logistics: Theory and Experiment” has been published. The textbook,
published by Tsinghua University Press in 2023 as Figure 4 shows, is the first characteristic
textbook jointly compiled by a university-enterprise-association—society, which combines
the cutting-edge theory of green logistics and virtual simulation experiments at home and
abroad. The textbook was approved by the China Federation of Logistics and Purchasing,
the New Liberal Arts Construction Working Group of the Ministry of Education, the
Teaching Steering Committee of Logistics Management and Engineering Professionals in
Colleges and Universities of the Ministry of Education. It was also recommended by Wang
Junjie (the general manager of supplier management of Maersk Greater China), Jianfeng
Zhang (the vice president of technological innovation of GLP Research Institute, Li Hou
(Head of Asia-Pacific Integrated Logistics Safety and Assurance of Covestro), Haoyuan Li
(General Manager of Sustainable Development Department of Sinotrans, Chao Fan (Senior
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Algorithm Expert of ]D Logistics), and others. The book effectively supports the fulfilment
of Objectives 1 and 3.

Green Logistics Virtual Simulation Experiment

(Chinese and English)

Basic knowledge Mode selection Device cognition

Figure 3. The interface of the Green Logistics Virtual Simulation Experiment course.

RN AR ST 8

B GRESER, EsNE A E
BEER (RENFE | SUNRERS

MRS | WRGE | ESTD N | BRAA
i F £ f mwa

Figure 4. The textbook Green Logistics Theory and Experiment.

A global “Virtual Office for Green Logistics Personnel Training” was established. This
faculty is composed of domestic and international teachers, scholars, entrepreneurs, gov-
ernment officials, and experts from industry associations and societies. Currently, there are
22 member units. The members have closely cooperated in the fields of faculty, courses,
textbooks, practice bases, laboratories, student employment, enterprise employee training,
and the development of national standards. The aim is to develop a first-class “government-
industry-university-research-application” virtual teaching community in the field of green
logistics. The Virtual Office for Green Logistics Training is labeled, as shown in Figure 5.
The creation of the virtual office has supported the achievement of Objectives 1 and 3.
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Virtual Office for Green Logistics Personnel Training

Figure 5. Virtual Office for Green Logistics Personnel Training.

Establish internships and training bases with advanced green logistics enterprises. The school
conducted school-enterprise cooperation with 12 well-known green logistics enterprises,
such as JD Logistics, Suning Logistics, Trawind shipping Logistics, and Ansteel Logistics,
and signed internship training agreements with them. This provides rich practical training
opportunities to improve the practical abilities of school students. The knowledge acquired
by students in school is applied in real scenarios, which greatly improves the students’
practical and innovation abilities. Establishing internships and training bases contributes
to the fulfilment of Objective 2.

A mixed teaching team, comprising internal and external teachers, was assembled. More
than 20 experts from government, enterprises, universities and associations were invited to
join the teaching team of GLTC, including Haiyun Hou (a drafter of the Chinese national
standard “Green Logistics Indicators and Accounting Methods”, a member of the National
Logistics Standardization Technical Committee and deputy chief engineer of Anshan Iron
and Steel Group Co., Ltd.), Dr. Jieyu Zhao (the Secretary-General of the Green Logistics
Branch of China Federation of Logistics and Purchasing), Guanghui Fan (the vice president
of Science and Technology in JD logistics), Shengming He (an assistant to the general
manager of Trawind Shipping Logistics), and others. Setting up the mixed teaching team
helps to achieve Objectives 1 and 2.

Promote reform of the green logistics teaching model. The school requires teachers to
abandon the traditional theory-based teaching mode and adopt a teaching mode based on
practice and experiments that is problem-driven and project-driven. Teachers are required
to attach importance to inspiring education and to encourage the use of online and offline
blended teaching, virtual simulation teaching, and case-based teaching to stimulate the
students’ enthusiasm for learning and improve the quality of talent training. In the past
five years, the relevant teachers have been approved for 12 teaching model reform projects
and have published more than 20 teaching reform papers. The reform of the teaching mode
has made students more interested in learning green logistics knowledge points, resulting
in better learning outcomes and greater attention to national sustainable development, all
of which synergistically contribute to the simultaneous fulfilment of Objectives 1, 2, and 3.

Students are encouraged to participate in green logistics-related projects and competitions.
Many students have participated in theoretical or practical research projects with teachers
in the field of green logistics. More than 50 people have participated in teaching or scientific
research projects related to green logistics, such as the national standard projects of green
logistics, the teaching reform projects of Liaoning Provincial Department of Education,
the first-class curriculum construction projects of Liaoning Province, the teaching reform
projects of USTL, and the philosophy and social science research projects of Liaoning
Province. The students were approved for 12 projects in the College Student Innovation
and Entrepreneurship Competition, published more than 50 papers, and won more than
30 awards in various competitions. The USTL established a feedback mechanism for
students to collect their experiences and suggestions for reform through the information
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system. Feedback from students can be received by course instructors, department chairs,
associate deans for teaching and learning, and heads of teaching supervisory teams. Their
feedback contributed well to the implementation of GLTC. The students’ participation in
green logistics-related projects and competitions makes them more capable of practicing
green logistics, which greatly supports the fulfilment of Objective 2.

3.3. The Effects of GLTC
3.3.1. A Course from GLTC Benefited More than 180,000 Students and 140 Universities
in the World

Since the course “Green Logistics Virtual Simulation Experiment” was launched in
2019, it has received much attention from college students and social enterprises, and it was
upgraded to a Chinese-English bilingual version in 2024, which is open to the world and
has generally received acclaim. The course was awarded the first-class course of virtual
simulation experimental teaching in Liaoning Province in 2021 and was recommended as a
national first-class course in China in 2024. At present, more than 140 universities around
the world are involved, such as Tsinghua University, Chinese Academy of Sciences, Fudan
University, Wuhan University, Harbin University of Technology, Renmin University of
China, Nankai University, Beijing Institute of Materials, Zhejiang Industrial and Commer-
cial University, University of Sao Paulo, Kangwon National University, Universiti Selangor,
and JD Logistics, Suning Logistics and six other enterprises, and a total of 180.000 users
visited and studied this course.

3.3.2. GLTC Has Obtained Great Attention from the Green Logistics Branch of China
Federation of Logistics and Purchasing

The green logistics talent-training measures of USTL have been highly valued by
the Green Logistics Branch of the China Federation of Logistics and Purchasing. In 2021,
Hao Jiang, the executive vice president of the Green Logistics Branch of the China Fed-
eration of Logistics and Purchasing, led a special trip to the USTL to investigate it and
commended it. He expected the USTL to play a greater role in promoting the development
of China’s green logistics industry, personnel training, and enterprise training. The atten-
tion received from the Green Logistics Branch shows that the achievements of GLTC in the
USTL have been highly recognized by the industry, and have made positive contributions
to the cultivation of green logistics talents and sustainable development in China. At the
same time, it also provides the possibility of obtaining more funding or policy support for
the future training of green logistics talents for the USTL through mutual cooperation.

3.3.3. The Experience of GLTC Was Introduced at Several National Meetings

In 2021, Professor Yuran Jin, director of GLTC, was invited to attend the national semi-
nar “Green Logistics Standard System and Talent Training”, which was jointly organized
by the National Development and Reform Commission of China and the China Federation
of Logistics and Purchasing. The experience in training green logistics talent shared at the
conference was highly recognized by experts from the China Society of Logistics, Beijing
Green Exchange, Smart Fright Center, etc. At the first “Green Logistics and Supply Chain
Development Conference” held in 2023 in China, more than 800 industry leaders, experts,
scholars, and business elites from Lenovo, Budweiser, IKEA, Shanghai Jiao Tong University,
and Beijing Jiao Tong University from all over the country participated. Those leading
the GLTC experience of the USTL were invited to give a report at the conference and it
was recommended to the entire country. The GLTC experience was shared at two national
conferences, as shown in Figure 6. The insights shared at the national meetings have pushed
many colleges and universities, such as the Hebei Institute of Environmental Engineering,
to start green logistics virtual simulation experimental courses for GLTC, promoted a group
of new logistics industry enterprises such as Cartongirl Packaging Technology (Jiangsu)
Co. LTD to start training green logistics talents, and made other countries outside of China
understand China’s new progress in GLTC.
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Figure 6. Sharing the experience of GLTC at several national conferences.

3.3.4. Students” Knowledge, Quality and Ability in Green Logistics Are
Significantly Improved

A survey of 556 students involved in the training of green logistics talent shows that
100% of the students think that their knowledge of green logistics has been significantly
enriched, 95% think that they have a more specific understanding of carbon emissions in the
field of logistics, 93% think that their practical ability of green logistics has been improved,
92% think that their innovative ability to solve the problem of logistics pollution has
been improved, and 90% think that the comprehensive quality of green logistics has been
improved. A survey of 20 graduate employment units shows that 100% of graduates who
have received green logistics education have a wider and deeper understanding of logistics
pollution, logistics carbon emissions, and other problems than previous graduates, and
92% of employment units believe that graduates with green logistics education have shown
good problem-solving ability and innovation ability in solving logistics pollution problems.

4. Discussion
4.1. Successful Experiences of GLTC

Combined with the development process of cultivating green logistics talent,
six successful experiences can be summarized. They play a fundamental role in the training
of green logistics talent.

4.1.1. Clear Cultivation Objectives and Knowledge System Are Important Foundations

The training objectives of green logistics talent in the USTL clearly define the direction
and foothold of green logistics talent, reflect the professional qualities and abilities that
green logistics talent should possess, provide a basis for teachers to design teaching links
and assessment methods, and help teachers develop realistic curricula and teaching content.
The practices of the USTL in GLTC realize a strong support for its cultivation objectives,
and its intrinsic relationship can be summarized as in the matrix in Table 1 below. The
USTL has also established a complete knowledge system for GLTC. This knowledge system
covers the theoretical basis, key technologies, and best practices of green logistics, and can
lay a solid professional knowledge foundation for students. Obviously, clear talent-training
objectives and sound knowledge systems can lay an important foundation for GLTC in
colleges and universities.

4.1.2. Development of Teaching Resources for GLTC Is Very Necessary

Talent training in any field is inseparable from the support of teaching resources [62,63].
Although green logistics has garnered increasing attention in the education field, relevant
teaching resources in the field of green logistics, such as specialized green logistics theo-
retical courses, green logistics practical training courses, green logistics textbooks, green
logistics teaching teachers, and green logistics teaching software are still lacking. Obviously,
the USTL has carried out a large amount of work in these areas, including the development
of courses, textbooks, teachers, and bases, and has achieved many significant results. These
achievements provide valuable teaching resources not only for the USTL but also for the
training of green logistics talent in various fields worldwide. From the USTL’s experience
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in conducting GLTCs, it is necessary to explore potential partnerships with industry stake-
holders to enhance resource development and ensure that the teaching materials reflect
real-world practices and needs.

Table 1. Matrix of training objectives and practice initiatives.

Training Objective 1 Training Objective 2 Training Objective 3
Measures of GLTC Mastering Green Having Practical Having a Sense
Logistics Knowledge and Innovative Abilities  of Social Responsibility
Determining the knowledge system .
for talent cultivation
Developing the course Green Logistics
. . . . . . .
Virtual Simulation Experiment
Publishing the textbook Green Logistics:
. [ ] [ ]
Theory and Experiment
Establishing a global “Virtual Office
.. .. ° °
for Green Logistics Personnel Training”
Establishing internships and training bases .
Assembling a mixed teaching team . .
Promoting reform of the green logistics . . o

teaching model

Encouraging students to participate in green

logistics-related projects and competitions

4.1.3. Three-Dimensional Virtual Simulation Experimental Teaching Is an Important Path
for GLTC

The fact that the green logistics virtual simulation experiment course developed by
the USTL has been used online by more than 180,000 people worldwide is a clear indication
of the high global recognition of 3D virtual simulation courses in the training of green
logistics talent. Since 3D virtual simulation teaching has an experiential teaching effect that
cannot be replaced by ordinary classroom theoretical teaching and can clearly stimulate
students’ enthusiasm for learning, this teaching method is suitable for the training of green
logistics talent in the logistics industry with complex scene characteristics. It is worth being
adopted by more schools and enterprises.

4.1.4. Virtual Faculty Is Conducive to Promoting GLTC

The virtual teaching and research office is a teacher community based on a modern
information technology platform that is dynamically organized by teachers from different
regions, schools, disciplines, or majors to jointly conduct collaborative teaching research
and reform practices. The Ministry of Education of China began the pilot construction of
virtual teaching and research offices in 2020, striving to build a group of virtual teaching and
research offices with advanced concepts, comprehensive coverage, and complete functions,
forge a group of high-level teaching teams, and comprehensively enhance the teaching
ability of teachers. The construction of the “Virtual Office for Green Logistics Personnel
Training” at the USTL has received active participation and support from all individuals of
walks of life, which shows that the virtual teaching and research office has played a pivotal
role in promoting the GLTC. Today, with the highly developed Internet, an increasing
number of colleges and universities can use the model of virtual teaching and research
offices more extensively to promote the training of green logistics talent.

4.1.5. Classroom Teaching Reform Is Necessary for GLTC

Classroom teaching is the core channel for university talent training [64,65]. Modern
logistics is characterized as technology-intensive, information-intensive, capital-intensive,
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service-oriented, green, and intelligent. The traditional classroom teaching mode can
hardly meet the training needs of compound and innovative talent in the field of green
logistics; therefore, teaching reform is imperative. The results of the teaching model reform
of USTL in the training process of green logistics talent show that the cultivation of green
logistics talent is inseparable from the in-depth reform and innovation of classroom teaching
modes. The innovative teaching methods in GLTC from the USTL, such as the teaching
mode based on practice and experiments that is problem-driven and project-driven, online
and offline blended teaching, virtual simulation teaching, and case-based teaching, are
helpful to stimulate students’ enthusiasm for learning and improve the quality of talent
training. However, these methods may not be applicable to all students either. In the
process of conducting green logistics talent training, relevant colleges and universities can
continuously optimize or innovate classroom teaching models according to their respective
talent training positions to train more specialized and characteristic green logistics talent.

4.1.6. Students’ Participation in Research and Competitions Is an Enabler of GLTC

The logistics industry is not an emerging industry, but its development has always
been full of challenges. Graduates working in the logistics field must have good innovation
abilities [66,67]. Participation in scientific research projects and competitions is an impor-
tant way to improve students’ innovation ability [68]. In the process of cultivating green
logistics talent, the USTL encouraged many students to participate in scientific research
projects and competitions related to green logistics. In particular, some students also partic-
ipated in the development of China’s national standards for green logistics, participated in
many provincial and high-quality scientific research projects related to green logistics, and
published high-quality academic papers, which have greatly enhanced students” ability to
innovate in green logistics. This is also one of the important reasons why these graduates
are highly recognized by their employers after graduation. We have also found that student
feedback has been important in positively contributing to GLTC reform at USDL. Therefore,
it is important for institutions to develop mechanisms for students to voice their experiences
and suggest improvements to the teaching model; after all, the experience of those who
have lived through the reforms is better than the rhetoric of the discussion.

4.2. Successful Model of Green Logistics Talent Training

Based on the analysis of the successful experience of USTL in GLTC, we constructed a
GLTC model, as shown in Figure 7. The model consists of four levels. The first level is the
goal level of the GLTC, which emphasizes the top-level design of the GLTC. A clear training
goal is the basis of green logistics talent training. Under the guidance of talent training
objectives, the task at the second level is that green logistics talent training institutes need
to clarify the green logistics knowledge system that needs to be taught to students based
on their own characteristics. The third level emphasizes the relevant educational resources
required for the GLTC. Currently, teaching resources for training green logistics talent are
still lacking worldwide. Therefore, at this stage, schools need to confirm whether there are
already existing resources that can be used to carry out relevant teaching. If these resources
are unavailable, schools may have to develop them. These teaching resources can ensure
effective training of green logistics talent. The next stage, the fourth level, refers mainly
to teaching reform in GLTC. There are two main dimensions here. The first dimension
refers to teachers’ reforms in classroom teaching, such as problem-based teaching and case-
based teaching; the second dimension is aimed at students’ learning reforms in the process
of mastering green logistics, including encouraging students to participate in scientific
research projects, publish papers, participate in various green competitions, and so on. The
green triangle in the figure below indicates that new resources may be needed to effectively
implement GLTC after the teaching reform.
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5. Conclusions

Currently, the global call for environmental protection and energy conservation is
becoming increasingly strong. To achieve sustainable social and economic development, a
large amount of professional talent that has mastered the concept and technology of green
logistics is required. The United States, China, the United Kingdom, France, Germany,
Japan and many other countries around the world, as well as some universities, institutions
and companies such as the University of Washington, MIT, CSCMP, CILT, University of
Westminster, Cranfield University, Ecole des Ponts ParisTech, KLU, Fraunhofer Institute for
Material Flow and Logistics, Toyota and Nippon Express are promoting GLTC. However,
as of today, no academic papers have been found on how to train green logistics talent.
Based on the above considerations, the USTL, one of the most successful universities in
carrying out GLTC in China, was studied by us as a case study. We answered the question
of what the process of GLTC is at the USTL, what the successful experiences of GLTC are at
the USTL, and what the theoretical model of GLTC is at the USTL.

As the experiencers taking part in GLTC at the USTL, the initiation of GLTC, the
process of GLTC, and the effect of GLTC were summarized by us first. After that, six
successful experiences were fully discussed. We found that clear cultivation objectives and
perfect knowledge systems, the development of teaching resources for GLTC, 3D virtual
simulation experimental teaching, the construction of a virtual faculty, classroom teaching
reform, and student participation in research and competitions have played an important
role in GLTC. Finally, a GLTC model was put forward successfully by us by summarizing
the process of GLTC and integrating the successful experiences.

In theory, the GLTC model proposed in this study is the first to systematically reveal
how to cultivate green logistics talent in Chinese universities. It reveals the important
links and mechanisms of GLTC as a whole. It has theoretical reference value for green
logistics education all over the world. In practice, in view of the interconnection of course
teaching, the successful experiences and model of GLTC will have many reference values,
not only for Chinese universities but also for other universities in the world. It may make a
positive contribution to improving the teaching quality of global green logistics education.
In addition, this study can provide a practical reference for the global industry to cultivate
green logistics talent so as to develop in a low-carbon way:.

Based on the experiences of GLTC at the USTL, we predict that over the next five to ten
years, educational programs for green logistics talents should focus on equipping students
with interdisciplinary knowledge, practical abilities, and critical skills to address environ-
mental challenges in supply chains. Core knowledge areas should include sustainability



Sustainability 2024, 16, 10966 15 of 18

principles, green technologies, climate science, and global environmental policies while
fostering abilities such as strategic thinking, data analysis, innovation, and leadership.
Technical skills, such as lifecycle costing, carbon accounting, renewable energy integra-
tion, and supply chain design should be paired with soft skills, such as ethical leadership,
adaptability, and effective communication. Programs must emphasize experiential learning
through internships, case studies, and projects while integrating emerging technologies
such as Al, IoT, and renewable systems. Collaboration with industry and continuous
professional development through certifications and hybrid learning options will ensure
that graduates are prepared to drive innovation, reduce environmental impact, and lead
organizations toward sustainable logistics goals. This forward-thinking approach will help
shape a generation of professionals capable of transforming logistics into a greener and
more efficient sector.
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