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Uncertainty, Information Production and the Development of Digital Economy
YANG Hu-tao"?, HU Le-ming'’
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Abstract: This paper attempts to answer the question: why does the digital economy emerge? Our
basic idea is that the high efficiency of information utilization is what constitutes the digital economy. The
core function of information is to overcome uncertainty, and the development of digital technology and
digital economy reflects the techno—economic path of overcoming uncertainty through information to
optimize economic efficiency. This paper draws inspirations from Marx’ s theories on the intra—firm and
social division of labor (i.e., two types of division of labor theory) , and proposes the following
explanatory framework: division of labor—increased uncertainty—information to eliminate uncertainty—
further division of labor—another kind of uncertainty—removing uncertainty through more efficient
information. We argue that in order to standardize the use of information in large scale, firms should
“encapsulate” information as instructions embedded in machine systems. The development of modern
industry from tool machines to mechatronics and modularity is a manifestation of the “encapsulation” of
instructions. However, in the sense of social production, the more successful a company is in
encapsulating directive information, the more complicated the division of its production chain becomes,
indicating the deepening of social division of labor. In this case, the other two types of uncertainty faced
by companies become higher: one is the managerial transaction, that is, hierarchical management and
control within a company; and the other is the bargain transaction, that is, market transactions. This
requires the enterprise to reduce uncertainty through a system of information production that covers more
subjects and a larger spatio—temporal area, which leads to further division of labor within the enterprise
and thus the deepening of the social division of labor.

Since the Industrial Revolution, industrial production has gone through four stages of mechanization,
electromechanization, electronization and opto—electronization, and the use of information has evolved
from encapsulating simple instructions to the current “data + connection” information production system
characterized by digitization, intelligence, whole space-time and multiple subjects. In this process, the
contradiction between the reduction of the uncertainty of division of labor within an enterprise and the
increase of the uncertainty of social division of labor constitutes the motivation for the enterprises to
continuously expand boundaries of the information production system, and the use of information has
gradually evolved from the instruction encapsulation of individual machines and machine systems to a
multi-subject “data + connection” system covering the production process and the transaction process.
The essence of the digital economy, represented by the new generation of digital technologies such as big
data, cloud computing and 5G, is to establish an information production system that converts data
resources to information through the “data + connectivity” approach, reducing the uncertainty of
economic activities on a wider spatio—temporal scale and among a wider range of economic agents.

Our innovations are as follows. Firstly, this paper provides a new explanatory framework for the
development logic of digital technology and digital economy within the framework of information—
uncertainty—division of labor. Secondly, it delineates the stages and typical characteristics of digital
technology and digital economy based on differences in information density and information efficiency. In
terms of policy implications, in order to make the digital economy truly an important engine for building
China’s modern economic system, and to give full play to the extensive and lasting innovation—promoting
effects of digital technology, it is particularly necessary to pay attention to the role of information
production systems in scientific research activities, making them an important means of innovation.
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