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Abstract: Amid the global wave of scientific and technological revolutions and industrial transformations, new productive 
forces, driven by innovation, have become the new engine of economic development, providing new opportunities for the 
development of Marxist political economy. This study focuses on the innovative contributions of new productive forces to 
Marxist political economy, delving into their impact on theories of productive elements, production relations, and economic 
growth. By expanding the scope of labor skills, transforming the nature of labor materials, and enriching the diversity of labor 
objects, new productive forces transcend the boundaries of traditional productive element theory. In terms of production relations, 
they drive changes in organizational forms, adjust distribution mechanisms, and reshape exchange and consumption models. At 
the economic growth level, they reconstruct growth dynamics, optimize economic structures, and promote sustainability. These 
innovations enrich the theoretical content of Marxist political economy and strengthen its integration with practical realities, 
providing a solid theoretical foundation for economic development in the new era. 
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1. Introduction 
Currently, a new round of scientific and technological 

revolutions and industrial transformations is surging, with 
continuous breakthroughs in digital technologies, artificial 
intelligence, biotechnology, and more, pushing productive 
development into a new phase. New productive forces have 
emerged as a key driver of high-quality economic growth. 
Marxist political economy, as a scientific theory revealing the 
laws of human social and economic development, has 
constantly evolved through practical engagement. The 
transformations brought by new productive forces in 
production modes, economic structures, and social relations 
offer fresh material and a broad arena for theoretical 
innovation in Marxist political economy. Deeply exploring 
the innovative contributions of new productive forces can 
offer theoretical guidance for understanding new economic 
phenomena and solving real-world economic problems, thus 
rejuvenating Marxist political economy in the new era. 
Moreover, this exploration helps bridge the gap between 
classic theoretical paradigms and contemporary practices, 
ensuring the discipline's relevance and adaptability in the face 
of complex global challenges. 

2. The Important Role of New 
Productive Forces in Driving 
Economic Development and Social 
Progress 

2.1. Driving the Transformation of Economic 
Growth Models 

Against the backdrop of shifting global economic 
momentum, new productive forces—through their foundation 
in technological innovation—offer a strategic pathway for 
transitioning economic growth models. Traditional growth 
has relied heavily on factor input such as labor and capital. In 
contrast, new productive forces rely on constructing 
innovation frameworks centered around digital technologies 

and AI, thereby redefining the mechanisms of economic 
growth[1-3]. Leveraging intensified R\&D investments and 
coordinated innovation networks among academia, industry, 
and research institutions, these forces actively enhance total 
factor productivity and support a shift from extensive to 
intensive growth patterns. Strategic emerging industries, such 
as new energy vehicles and quantum information, exemplify 
the emergence of new growth drivers initiated by new 
productive forces. These sectors create new economic growth 
points and, through industrial chain extension and 
technological spillover effects, stimulate innovation across 
upstream and downstream sectors, forming a synergistic 
industrial ecosystem. Moreover, new productive forces help 
decouple economic growth from environmental degradation, 
laying the foundation for inclusive and sustainable 
development. 

2.2. Accelerating the Optimization and 
Upgrading of Industrial Structures 

As traditional industries confront intensified resource 
constraints and overcapacity, and as emerging technologies 
such as AI, big data, and blockchain continuously evolve, the 
urgency and complexity of industrial restructuring have 
markedly increased. New productive forces, characterized by 
technological innovation and coordinated resource allocation, 
serve as a key driver for advancing industrial systems toward 
high-end, intelligent development. This transformation is 
achieved through promoting the digital transformation of 
manufacturing and integrating information technologies 
deeply into industrial processes, giving rise to new industry 
models. Industrial internet platforms enable interconnectivity 
of equipment and intelligent upgrading of manufacturing 
workflows. The value of data elements is further unlocked to 
simultaneously improve productivity and product quality. 
Technological advances in intelligent manufacturing enable 
production to shift toward customized, flexible models, 
accurately addressing market diversity. Additionally, cross-
sector integration—such as in smart healthcare and industrial 
design—creates new business forms and extends the 
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industrial value chain toward high-value segments. This 
significantly enhances overall industrial competitiveness and 
the capacity to withstand economic shocks, ensuring more 
resilient and agile industrial ecosystems[4]. 

3. The Innovation of New Productive 
Forces in the Theory of Productive 
Elements in Marxist Political 
Economy 

3.1. Expansion of Labor Elements by New 
Productive Forces  

From the perspective of classical Marxist political 
economy, laborers are the primary element of productivity, 
with their capabilities traditionally seen as stemming from 
physical effort and accumulated experience. However, the 
rise of digital technology and the shift toward intelligent 
industries have fundamentally altered the demands on 
laborers. In intelligent manufacturing environments, workers 
must operate CNC systems and write automated operation 
programs, elevating mechanical operation to digital command 
execution. In cloud computing and big data centers, engineers 
use machine learning algorithms to process vast datasets and 
extract hidden value. In the new energy vehicle industry, 
researchers must master not only automotive engineering but 
also battery chemistry and smart networking technologies. 
The global digital economy's annual demand for composite 
talents grows by 15%, reflecting the urgent need for diverse 
knowledge structures and innovation capabilities. 
Additionally, lifelong learning and interdisciplinary training 
are becoming prerequisites for participation in high-tech 
industries, further challenging traditional definitions of labor 
as a productive force. 

Moreover, soft skills such as communication, adaptability, 
and digital literacy are becoming critical components of labor 
qualifications. In cross-functional teams that develop smart 
city infrastructure or AI-based medical diagnostics, 
employees must not only understand technical content but 
also communicate it effectively across disciplinary 
boundaries. This reinforces the notion that labor in the digital 

economy is as much about intellectual and emotional 
competence as it is about technical expertise. As job roles 
evolve and new professions emerge, Marxist theory must 
adapt its conceptualization of labor to reflect these hybrid, 
dynamic, and highly skilled forms of productive contribution. 

3.2. Innovation in Labor Materials by New 
Productive Forces 

In the era of new productive forces, labor materials have 
evolved from mechanical tools to intelligent and digital 
systems. In industrial internet settings, smart robots and 
automated production lines equipped with sensors can collect 
data in real time and adjust production parameters through AI 
algorithms, reducing product defect rates by over 70%. 3D 
printing overcomes mold constraints, enabling rapid, 
customized production of complex parts. Virtual simulation 
technologies create digital twin factories, allowing companies 
to simulate the entire lifecycle of products in virtual 
environments, thereby optimizing processes and reducing 
R&D costs by 30%–50%. During Germany's Industry 4.0 
strategy, Siemens' Amberg factory used digital twin 
technology to boost equipment efficiency to 99% (Figure 1). 
These advances underscore the transformative power of 
integrating virtual and real production systems, further 
blurring the boundaries between physical and digital tools and 
paving the way for fully automated and adaptive production 
environments[5-6]. 

In addition to industrial automation, emerging materials 
themselves are becoming intelligent. For instance, shape-
memory alloys and self-healing polymers are examples of 
smart labor materials that adapt to environmental changes and 
reduce maintenance requirements. Meanwhile, cloud-based 
collaborative platforms and digital design tools—like 
Autodesk Fusion 360 or Siemens NX—enable global teams 
to co-create and optimize labor materials without being 
constrained by geography or time. These innovations further 
decouple productivity from physical presence and manual 
manipulation, redefining the nature of labor materials in the 
digital era. 

 

 
Figure 1. Comparison of application efficiency of digital twin technology in Amberg plant 
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3.3. Enrichment of Labor Objects by New 
Productive Forces 

The development of new productive forces has expanded 
labor objects from macro-materials to micro-structures and 
virtual data. In materials science, two-dimensional carbon 
nanostructures endow graphene with excellent conductivity 
and heat resistance, fostering the rise of flexible electronics 
and supercapacitors. Nanomaterials allow precise atomic 
arrangements, achieving targeted performance enhancements. 
The rise of data as a production factor is increasingly 
significant. On average, 50 ZB of data is generated globally 
per day. Enterprises use behavioral analysis and market 
forecasting to transform raw data into algorithms for product 
recommendations and risk models. In life sciences, CRISPR 
gene editing enables direct modification of genetic sequences, 
supporting disease-resistant crops and gene therapy 
development. These innovations expand labor objects to 
include atomic-level materials and data systems, broadening 
the scope of productive element theory and opening infinite 
possibilities for economic development through digital and 
molecular engineering. 

Furthermore, virtual environments—such as metaverse 
platforms and immersive simulation spaces—are becoming 
labor objects in themselves. Architects design digital cities, 
educators construct virtual classrooms, and artists create 
NFTs, demonstrating that value-creating labor increasingly 
takes place within purely digital ecosystems[7-8]. This 
challenges the materialist conception of labor objects rooted 
in physical production and prompts a re-examination of how 
value is generated, measured, and distributed in post-
industrial economies. Integrating these new labor objects into 
Marxist frameworks requires a nuanced understanding of the 
symbolic, experiential, and affective dimensions of digital 
production. 

4. The Innovation of New Productive 
Forces in the Theory of Production 
Relations in Marxist Political 
Economy 

4.1. Transformation of Production Relations 
by New Productive Forces 

In the digital economy era dominated by new productive 
forces, traditional organizational and operational mechanisms 
of production relations no longer meet the demands of 
innovation-driven development. Platform enterprises break 
away from hierarchical management structures, establishing 
“platform + micro-unit” decentralized models. GitHub, an 
American tech company, gathers global developers via open-
source communities, with blurred organizational boundaries 
and decentralized management. Employment patterns have 
also shifted—gig economy platforms enable real-time labor 
matching, with over 200 million flexible workers in China by 
2023. Remote work and project-based employment have 
become common. In industrial collaboration, companies in 
the new energy vehicle supply chain share R\&D and 
production data through industrial internet platforms. The 
partnership between CATL and Tesla in battery R\&D 
exemplifies this shift, enabling more flexible and coordinated 
production relations that respond swiftly to market changes 
and technological demands. 

4.2. Adjustment of Distribution Relations by 
New Productive Forces 

New productive forces introduce new resources such as 
data and technology, disrupting traditional labor-capital 
dominated distribution frameworks. Tech firms with control 
over algorithms and user data generate excess profits through 
data monetization and algorithm licensing. For instance, 
ByteDance earns over 40% of its profits via precision 
advertising driven by user data from Douyin. Equity 
incentives, tech-based shares, and data dividends have 
diversified distribution models—over 70% of STAR Market-
listed companies implement employee stock ownership plans. 
However, monopolization of technology and barriers to entry 
have widened income gaps. In global tech sectors, executive-
to-worker income ratios exceed 300:1. China’s “20 Data 
Articles” propose clear rules for data property rights and use 
tax systems and social security to improve redistribution 
mechanisms, aiming to balance efficiency with fairness. 
These policies mark an institutional response to the 
challenges posed by new productive forces and suggest new 
directions for equity-sensitive economic governance. 

4.3. Impact on Exchange and Consumption 
Relations 

Digital technologies, driven by new productive forces, 
have restructured the spatial and temporal logic of exchange 
and consumption. Livestream e-commerce platforms use real-
time interaction to compress transaction cycles. In 2023, 
China’s livestream e-commerce exceeded ¥5 trillion in 
market size. With 3D modeling and VR, personalized services 
are emerging. Fashion brand ZARA analyzes consumer 
preferences through big data, reducing its product 
development cycle to 14 days. The feedback loop between 
consumption and production is strengthening: smart home 
firms upgrade products based on user data, forming a closed 
loop of “demand insight–product optimization–value 
upgrade.” Green technology innovations are shifting 
consumption patterns: from 2015 to 2023, NEVs grew from 
1.3% to 35% of car sales. Platforms like Airbnb promote 
resource reuse, lowering social resource consumption. These 
changes reshape the economic cycle, upgrading exchange and 
consumption toward smarter, greener, and more collaborative 
systems. 

5. The Innovation of New Productive 
Forces in the Theory of Economic 
Growth in Marxist Political 
Economy 

5.1. Reshaping the Mechanisms of Economic 
Growth 

Classical economic growth theory emphasizes capital 
accumulation and labor input, but diminishing marginal 
returns often lead to growth bottlenecks. New productive 
forces fundamentally alter the source and mechanism of 
growth. Breakthroughs in frontier technologies—optimized 
AI algorithms, enhanced quantum computing—foster the rise 
of digital economies and biotech industries, creating new 
value chains. These sectors not only exhibit high growth 
potential but also stimulate related industries through 
technological spillovers. Innovation in business models also 
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plays a key role. Platform economies integrate fragmented 
resources and reduce transaction costs through digital tools. 
The sharing economy, by reallocating usage rights, extends 
the boundaries of economic activity. These innovations 
provide sustainable support for long-term economic growth, 
especially in contexts that demand both adaptability and 
resilience. Moreover, new productive forces enable the 
transition from resource-intensive models to innovation-led 
paradigms that are inherently more scalable and inclusive. 

5.2. Promoting the Optimization and 
Upgrading of Economic Structures 

Optimizing economic structure is central to achieving high-
quality growth. In industrial terms, traditional manufacturing 
incorporates IoT and big data for intelligent upgrades, 
boosting productivity and value-added capacity. Supported by 
policy and technology breakthroughs, strategic emerging 
industries are gaining dominance[9-10]. On the demand side, 
personalized, high-end products and services stimulate latent 
demand, upgrading consumption structures and strengthening 
the foundation for sustainable growth. Regionally, digital 
technologies enable cross-border mobility of talent, 
technology, and capital. This facilitates industrial cooperation 
between developed and less-developed areas, encouraging 
gradient transitions and collaborative growth. Such structural 

optimization enhances economic inclusiveness and promotes 
balanced regional development, helping narrow development 
gaps and build an integrated national innovation system. 

5.3. Enhancing Economic Sustainability 
through New Productive Forces 

Under mounting resource and environmental pressures, the 
unsustainability of traditional growth models is becoming 
increasingly apparent. New productive forces offer both 
theoretical and practical solutions to reconcile economic 
development with ecological preservation (Table 1). In green 
technological innovation, renewable energy advancements 
have made solar and wind power economically competitive, 
reducing fossil fuel dependence. Pollution control 
technologies—like advanced wastewater treatment and air 
pollution mitigation—mitigate environmental harm. New 
productive forces promote circular economy models: 
resource recycling systems and waste-processing 
technologies enhance efficiency and enable closed-loop 
development[11-12]. This fosters synergistic interaction 
between economic and ecological systems, facilitating 
sustainable prosperity. Governments must continue to support 
these trends through regulatory incentives, carbon markets, 
and green finance to ensure that sustainability becomes a core 
dimension of growth rather than a secondary concern. 

 
Table 1. Green economic transformation driven by new quality productivity 

Domain Traditional economic model problems New quality productivity solutions 

Energy structure 
Excessive dependence on fossil 

energy and high carbon emissions 

Accelerate the iterative upgrading of new energy 
technologies, improve the economy of renewable energy, 

and reduce dependence on traditional energy sources 

Pollution control 
The pollution control technology is 

backward, and the ecological 
environment is seriously damaged 

Promote technological breakthroughs in pollution control 
and reduce the negative impact of economic activities on 

the ecological environment 

Resource utilization 
Low resource utilization and large 

waste emissions 

Improve the circular economy model, build a system of 
resource recycling and waste reprocessing, and improve 

the recycling rate of resources 
 

6. Conclusion 
The vigorous development of new productive forces injects 

powerful momentum into the theoretical innovation of 
Marxist political economy. From expanding the connotation 
of productive elements, to adapting production relations, to 
breakthroughs in growth theory, these forces reshape the 
discipline across multiple dimensions. These innovations 
deepen our understanding of economic laws and respond to 
the demands of the digital and green transition. However, as 
technological iteration accelerates and industrial forms 
evolve, new productive forces continue to challenge the 
boundaries of existing theory. In the future, Marxist political 
economy must remain grounded in practice, continually 
refine its theoretical framework, and provide more scientific 
guidance for sustainable socio-economic development. Only 
through ongoing theoretical renewal can it fulfill its mission 
of serving as the compass for contemporary economic thought. 
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