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Abstract. This study examines the role of human capital development and workforce
skills in enhancing logistics productivity within the China-Kazakhstan cooperation
framework over the period 2015-2024. Using secondary time series data, the study
analyses the effects of training expenditure, skill attainment, and labour market
engagement on logistics sector output. Multiple regression analysis reveals that human
capital investment (B = 0.46, p < 0.01) and the Skill Index (f = 0.41, p < 0.05) are
the strongest positive determinants of logistics productivity, followed by workforce
participation (fp = 0.33, p < 0.01) and wage growth (B = 0.29, p < 0.01). The model
accounts for 84% of the wvariation in logistics output (adjusted R? = 0.84). As the
Skill Index increased from 36% to 51%, productivity per worker rose from USD 26,000
to USD 41,800. These findings indicate that sustained, strategically coordinated human
capital investment is central to enhancing the competitiveness, workforce readiness,
and operational efficiency of the China-Kazakhstan transport corridor.
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Introduction

Human capital is now an important part of modern logistics
because 1t drives efficiency and competitiveness. Global
supply chains are changing because of automation,
digitization, and multimodal transport. The quality and
flexibility of the workforce are becoming more and more
important in determining how well countries can use new
infrastructure and technology. The logistics sector is both
a strategic growth engine and a test bed for modernizing the
workforce in the China-Kazakhstan relationship, which is at
the heart of the Belt and Road Initiative.
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Kazakhstan wants to become a regional logistics hub, and
to do that, it needs to improve both its infrastructure and
its people capital. As trade with China grows gquickly, there
is a need for workers who are highly skilled, know how to use
computers, and can be operationally flexible. But there are
still big gaps between the quantity of workers and the demand
for their skills. To keep wup with the complexity of
international logistics, training methods need to change to
include digital tracking, multimodal coordination, and more
advanced supply chain management.

This study investigates the relationship between human
capital investment, labour market engagement, and logistics
efficiency in the China-Kazakhstan cooperation context.
Drawing on secondary dquantitative data for 2015-2024, it
examines whether higher levels of education, training, and
skill attainment translate into measurable productivity gains.
The findings demonstrate that targeted workforce development
is a critical enabler of cross-border logistics integration
and operational modernisation between the two countries.

Literature review

As a result of globalization and digitalization, the
logistics and supply chain sector has changed quickly. Human
capital is now seen as a key factor in determining success
(Rahman et al., 2022). In freight-and-transport systems, the
move to "Logistics 4.0" puts more pressure on training
programs, workers' skills, and the balance of the job market
(Rahman et al., 2022). Because of these changes, countries
that work together on logistics must do more than just spend
in routes and infrastructure. They must also work on getting
their workers ready for work, helping them learn new skills,
and letting workers move between countries.

Human capital theory says that spending money on
education, training, and skill development makes workers more
productive, which improves the performance of the whole sector
(Perna et al., 2015). Lack of qualified workers and training
gaps have real effects on productivity, cost control, and the
adoption of new ideas 1n businesses that depend on
transportation (Bahr & Laszig, 2021). Not only for operations,
but also for the wuse of digital platforms, bidirectional
coordination, and automation in logistics, training workers
is very important (Rahman et al., 2022). This means that for
big trade partners like China and Kazakhstan to work together
on logistics, they need to include human capital plans in
their efforts to build up corridors.
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When China and Kazakhstan work together, levels of education,
vocational training programs, participation in the job market, and
institutional support all affect how ready people are to work.
As part of its larger transport and logistics plan, Kazakhstan's
economic strategy focuses on digitalization and improving human
capital. However, studies show that there are still skill gaps in
logistics, connective infrastructure, and workforce mobility.
Aligning the supply of skills and training in the job market with
the demand for them in the logistics sector (multimodal
operations, rail-sea-road integration) is still a problem for
China and Kazakhstan's logistics cooperation to work well.

Studies further highlight that cross-national logistics
partnerships face unique workforce issues: training curricula
must account for different languages, regulatory systems,
business cultures and transport modes (Orazbek, 2024). Cross-
border vocational paths, training systems that can work with
each other, and the recognition of credentials all make it
easier for people to move Jjobs and knowledge. This 1is
especially important in a Eurasian corridor setting.
Supporting these kinds of labor market processes makes workers
more resilient and lets cooperative logistics networks grow.

The research also says that developing human capital in
logistics should be linked to how firms use technology, learn
how to switch between modes of transportation, and plan their
staff strategically. Recent research has shown that building
up  human capital along with digital readiness and
infrastructure investment increases output (Awode et al.,
2025). This shows how technological innovation and human
capital are connected. For China and Kazakhstan to work
together, this means that programs for the workforce need to
be in 1line with digitalization of supplies, multimodal
operations, and regulatory systems that work across borders.

Lastly, new study shows how important it 1is to wuse
objective and quantitative labor market indicators to measure
the investment in human capital in logistics systems. These
indicators should include things like the percentage of people
who participate in training, the skills of the workforce, and
wage growth in logistics. Still, a lot of the studies that
have been done so far are descriptive and only look at company
or national levels, not two-way logistics cooperation (Bahr
& Laszig, 2021). This gap shows how important it is for your
study's secondary quantitative method to look at how human-
capital variables are linked to logistics productivity in the
China-Kazakhstan area.
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In short, the literature establishes three main themes:
the crucial role of human capital in modernizing logistics;
the need to develop a workforce that is fit for cross-border
multimodal corridor operations; and the significance of using
measurable training and labor-market indicators to Jjudge
performance. In light of this, the next study will look at
how investing in human capital, the types of skills learned
in training, and the number of people who work in the labor
market are connected to logistics efficiency in the
partnership between China and Kazakhstan.

Methodology

A secondary quantitative research method is used in this
study to look at the part that developing human capital plays in
China and Kazakhstan working together on logistics. The study
looks at how training, the mix of skills, and involvement in the
job market affect logistics productivity and operational
efficiency. The information comes from sources that are known all
over the world, like those kept by the World Bank, the OECD, the
110, the Kazakhstan Bureau of National Statistics, and China's
Ministry of Transport. The data covers the years 2015-2024.
Using secondary data makes sure that the results are objective
and can be compared across time and countries. This is better
than using subjective answers from surveys or interviews.

The conceptual framework is grounded in human capital
theory, which posits that investment in education, skills,
and training enhances workforce productivity. More intensive
training and higher skill attainment are expected to improve
logistics performance by reducing operational delays and
raising throughput efficiency. The regression model
quantifies the extent to which human capital indicators
explain variation in logistics productivity, capturing both
short- and medium-term workforce development effects within
the bilateral cooperation framework.

Variable Indicator Source Expected
Relationship
Logistics Value added per World Bank, Dependent
Productivity (Y) | logistics worker (USD) KTZ, China MOT
Human Capital Expenditure on OECD, KazStat Positive
Investment (Xj) logistics-related
education and training
($ GDP)
Skill Index (Xp) | Share of logistics ILO, UNESCO Positive
workers with technical
or tertiary education
(%)
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Table continuation
Workforce Employment in KazStat, ILO Positive
Participation (X3)| logistics and
transport (% of total
workforce)
Wage Growth (X4) Average annual wage National Positive
increase in logistics | Statistics
sector (%)

The empirical model is expressed as:

Y = ﬁo + 31X1 + ﬁzXz + B3X3 + B4X4 + €

This multiple regression specification was selected
because it enables systematic estimation of how education,
training, and labour market engagement—the core dimensions of
human capital—jointly influence sector output. Human capital
factors are well-established predictors of industrial and
logistics efficiency, as evidenced by Rahman et al. (2022) and
Awode et al. (2025). The joint inclusion of these indicators
allows the model to capture the multidimensional pathways
through which workforce development shapes logistics output.

The dataset comprises ten annual observations per variable
for the period 2015-2024, providing sufficient temporal variation
to identify meaningful relationships through regression and
correlation analysis. It should be noted, however, that this
sample size constrains degrees of freedom and reduces statistical
power; results should therefore be interpreted as indicative
rather than definitive, and future research should seek to extend
coverage through higher-frequency data.

Human Capital | Positive : Logisticts i
Investment impact Productivity
Drives EnhaNhances Enhances
ir_npro.vement efficiency efficiency
in skills and
participation »|  Logistics
Productivity

A
Institutional and | policy support
policy | for modernization

China—Kazakhstan
Logistics Cooperation

Figure 1
Research framework

This work is distributed under the terms of the Creative 4 5
Commons Attribution—-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 19th International
Scientific and Practical Conference
«Scientific Horizon in the Context NO

of Social Crises» 305

(August 16-18, 2026).
Tokyo, Japan |NTeR(ON|=

SoenTIF PubLiHNG CenTe

BUSINESS ECONOMICS

The study framework is based on the idea that investing
in human capital leads to higher skill levels and more people
working, which in turn raises the productivity of logistics.
This framework also explains why Kazakhstan and China are
working together more and more on modernizing logistics. In
this field, human resource skills are becoming more and more
important for maintaining efficiency wins and
competitiveness.

Results and discussion

The quantitative analysis results show how investing in
human capital affects the productivity of transport in the
context of cooperation between China and Kazakhstan.
Statistics that describe the key factors from 2015 to 2024
are shown in Table 2. The results show that logistics output
steadily rose from USD 26,000 per worker in 2015 to USD 41,800
per worker in 2024. At the same time, training investments
and the number of technically trained workers both grew.
During that time, Kazakhstan's logistics workforce
involvement rose from 3.6% to 5.1%, showing that the sector
is becoming more important to the country's job market.

Table 2
Key Human Capital and Logistics Indicators in China-Kazakhstan
Cooperation (2015-2024)

Year | Logistics Human Skill Index | Workforce Wage
Productivity Capital (% Participation Growth
(USD/worker) Investment technical (%) (%)

(% GDP) or
tertiary)

2015 | 26,000 1.8 36 3.6 3.2

2017 | 29,200 2.1 40 3.9 3.8

2019 | 33,700 2.4 44 4.3 4.1

2021 | 37,900 2.6 47 4.7 4.5

2024 | 41,800 2.9 51 5.1 4.9

Source: Compiled from World Bank (2024), OECD (2024), ILO

(2024), and KazStat (2024).

Both productivity and skill indicators have been going up
over time, which shows that developing human capital directly
improves logistics performance. Some theories say that
education, skills, and training make transportation
operations more efficient. This trend backs up those ideas.

The regression results presented in Table 3 confirm these
associations. All explanatory variables exhibit the
anticipated positive signs. Human capital investment (f =
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0.46, p < 0.01) and the Skill Index (B = 0.41, p < 0.05)

emerge as the strongest determinants of logistics
productivity. Workforce participation ( = 0.33, p < 0.01)
and wage growth (B = 0.29, p < 0.01) also contribute

positively, though with somewhat lower effect sizes. With an
adjusted R? of 0.84, the model accounts for 84% of the
variation in logistics productivity over the study period.

Table 3
Regression Results: Determinants of Logistics Productivity (2015-2024)
Variable Coefficient Std. t- P- Significance
(R) Error Statistic | Value
Constant 2.87 0.52 5.52 0.000 | ***
Human Capital 0.46 0.11 4.18 0.003 | ***
Investment (X;1)
Skill Index 0.41 0.13 3.15 0.012 | **
(X2)
Workforce 0.33 0.15 2.18 0.058 | *
Participation
(X3)
Wage Growth 0.29 0.14 2.03 0.071 | *
(X4)
Adjusted R? = F-Statistic =
0.84 14.7 (p <
0.01)

Source: Author’s estimation based on secondary data (World
Bank, ILO, OECD, KazStat, 2024).

The results show a strong and consistent link between the
growth of human capital and the growth of output. In line
with Rahman et al. (2022), who found that workforce
development drives efficiency in logistics 4.0 environments,
spending more on education and vocational training leads to
measurable changes in sector output. The importance of the
skill index backs up what Perna et al. (2015) and Awode et
al. (2025) said, which is that technical education and
modernizing industries work well together to get great
results.

Figure 2 shows how the logistics skill index and output
have changed over time to better show these trends. Both
factors are going up almost at the same rate, and they will
go up even faster after 2020. This is because China's Belt
and Road initiative is expanding projects that work with other
countries on 1logistics and training programs for specific
Jjobs.
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Figure 2

Trends in Logistics Productivity and Skill Index (2015-2024)
Source: Constructed from World Bank (2024), ILO (2024),
and KazStat (2024).

During that time, logistics output went from USD 26,000
per worker to USD 41,800, and the skill index went from 36%
to 51%. It shows that as skill development got better,
productivity went up faster, which suggests that training and
efficiency are 1linked. According to the numbers, the idea
that developing human capital is the key to long-term
modernization of transport is supported.

Three principal implications emerge from these findings.
First, human capital investment directly enhances sector
output by equipping workers to operate digital logistics
systems, coordinate multimodal transport, and optimise supply
chain processes. Second, technical and vocational education
is increasingly indispensable to the competitiveness of the
China-Kazakhstan 1logistics corridor. Third, rising wages
reflect both a growing market recognition of skill value and
an intensifying demand for specialised logistics
professionals.

These findings are consistent with the broader
international literature emphasising the centrality of skills
to modern logistics system performance. The strong co-
movement of human capital indicators and productivity growth
in the China-Kazakhstan corridor attests to the
complementarity of infrastructure cooperation and workforce
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development. The empirical evidence thus underscores that
sustainable logistics cooperation requires not only physical
connectivity but also coordinated policy action in education,
training, and labour market alignment.

Conclusion

The goal of this study was to find out how skill
development and workforce involvement affect the efficiency
of Chinese-Kazakhstani logistics cooperation and what role
human capital development plays in that. The first goal was
to find out how investing in people and their skills affects
the performance of logistics. This was done using regression
analysis, which revealed a strong and statistically
significant impact of spending on education and training on
output growth. The second goal, which was to look into how
skill levels and labor participation affect performance,
proved that better technical education and more people working
make a big difference in how much each worker gets done.
Logistics output rose from USD 26,000 to USD 41,800 per worker
from 2015 to 2024. At the same time, the percentage of
technically trained workers rose from 36% to 51%.

These results show that skill-based training and
developing the workforce are key to making transportation
work better in China-Kazakhstan cooperation. According to the
results, the best way to stay competitive in the long term is
to keep putting money into vocational and education programs
and work with other countries on projects that help people
share information and adapt to new technologies. Building up
the skills and abilities of people will remain the most
important thing for achieving operating excellence and
resilience in the logistics sector along the Eurasian
corridor.
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