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Theoretical Study of Agricultural High-tech Industrialization
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Abstract This paper introduces the characteristics of the agricultural high-tech industries, and points out that the agricultural high-tech in-
dustries are intelligence-intensive and knowledge-intensive industries with the characteristics of high investment, high risk, high value-added,
which focuses on constant innovation, having strong horizontal and vertical linkages with other enterprises and showing the trend of internation-
alization. The connotation of agricultural high-tech industrialization is analyzed as follows: Agricultural high-tech industrialization is the process
of transformation of the agricultural high-tech achievements to the agricultural high-tech industries; essentially the marketization and commer-
cialization of agricultural high technology; the manifestation of scale and level of agricultural high-tech industries; the manifestation of social
impact, social status and social role of agricultural high-tech industries. The development strategies are put forward for agricultural high-tech
industrialization: (1) Bringing the research of agricultural high technology into the orbit of the market economy; (2) Implementing the new
mechanism to closely link agricultural high technology with modern rural enterprises; (3) Building the agricultural high-tech team with a larger
size and high level; (4) Further improving the construction of the agricultural high-tech industrial development zone; (5) Solving the issues
concerning agricultural intellectual property and patent; (6) Increasing policy guidance and support efforts for agricultural high-tech industries.
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Agricultural high-tech industrialization can effectively improve ag-
ricultural technology content, form new industries and new eco-
nomic growth points, which is one of the effective ways to increase
farmers’ income in the new rural construction. China is now in the
important stage of transforming from traditional agriculture to mod-
ern agriculture. China’s agricultural high-tech industries have
made certain achievements, but there are still many problems,
such as lack of supply and effective demand of agricultural high
technology, shortage of effective mechanism for the promotion of
agricultural high technology, imperfect organization system of agri-
cultural high-tech industrialization, and lack of agricultural high-
tech talent'"’. Based on the characteristics of agricultural high-
tech industries, we analyze the connotation of agricultural high-
tech industrialization and put forward corresponding development

strategies.

1 Characteristics of agricultural high-tech industries

High-tech development is closely linked to the establishment of
high-tech industries. Only when the agricultural high technology
forms industries can it fully play its role. Thus, in recent years,
countries in the world have been adjusting high-tech development
strategy, forming a new wave of high-tech industrialization; the
core is to achieve the integration of science and technology and
economic development. For example, the U. S. government pro-
posed to change the management system of science and technology
activities from the linear mode of "basic research-applied research
- technology development — industrialization" to the integration
mode that can ensure mutual coordination and promoting among

basic research, applied research, technology development and in-
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dustrialization. The basic research and applied research results
provide new ideas, new ideas and new methods for agricultural
high-tech industries. Technology development and product devel-
opment are the ties for science and technology to convert into pro-
ductivity; the development goal and competitiveness of high tech-
nology rely on industrialization and economies of scale.

Therefore, agricultural high-tech industries often integrate
science, agriculture, industry and trade. The agricultural high-
tech industries often have the following characteristics :

(1) Agricultural high-tech industries are intelligence-inten-
sive and knowledge-intensive industries. This is reflected in the
greater proportion of the enterprise workers with high education
level and high quality than that of workers in traditional agricultur-
al technology industries.

(2) Agricultural high-tech industries focus on constant inno-
vation. In the process of operation, it is necessary to continue to
increase investment in research and development, attract talents
with innovative spirit and ability to open up, accelerate the intro-
duction of the latest products and capture the market”’.

(3) In comparison with traditional agricultural technology in-
dustries, agricultural high-tech industries have characteristics of
higher investment, higher risk and higher value-added. Therefore,
it requires a certain amount of economic strength, coupled with the
spirit of innovation.

(4) There are stronger horizontal linkages and vertical linka-
ges between agricultural high-tech industries and other industries.
It is not just to meet the needs of the rural population and the de-
velopment of agricultural technology, but also directed at the
whole society.

(5) Agricultural high-tech industries have a cosmopolitan
nature. High technology must have high value-added, and get do-
mestic and international recognition. As a high-tech enterprise, it

should constantly introduce its own leading technology products,
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and participate in international competition, to meet the challenges

of goods internationalization and production internationalization.

2 Connotation of agricultural high-tech industrializa-
tion
Correct understanding of the entire connotation of agricultural
high-tech industrialization is an important prerequisite for acceler-
ating the industrialization process of agricultural high-tech indus-
trialization. Agricultural high-tech industrialization is the integra-
tion of multiple connotations”’. Agricultural high-tech industriali-
zation refers to the process of agricultural high-tech achievements
transforming into agricultural high-tech industries, that is, the ag-
ricultural high-tech research results are absorbed and utilized by
the whole society, to realize the technological, economic and so-
cial value. This value can be realized in a variety of forms.
2.1 Agricultural high-tech industrialization is the agricul-
tural high-tech marketization and commercialization in es-
sence Agricultural high-tech industrialization actually transforms
science and technology into the business behavior. Scientific and
technological research is usually divided into three categories,
namely basic research, applied research and development re-
search. In many developed countries, applied research and devel-
opment research are carried out in the enterprises, rather than re-
search institutions. The enterprise is the main body of the indus-
try, and the adjustment of the industrial structure rely more on the
enterprise. A major weakness of many businesses is to be only en-
gaged in the production, taking scientific research as the business
of scientific research institutions. For the modern enterprise, it
should achieve the combination of production and research. The
enterprise is not only a production base, but also a scientific re-
search base. Therefore, it is necessary to push up the agricultural
high-tech research to market, and break the original organization,
to achieve the process of industrialization of agricultural high-tech
organization mechanism.
2.2 Agricultural high-tech industrialization is the manifesta-
tion of the scale and level of agricultural high-tech industries
The agricultural high-tech researches are included into the range
of social production, and the large social production is adopted,
forming larg scale and high level of specialized production system.
In many developed countries, the production system of high-tech
industries has taken shape, and the modernization level is high.
2.3 The agricultural high-tech industrialization in a broad
sense is still the manifestation of social impact, social status
and social role of agricultural high-tech industries
pivotal role of agricultural high-tech industries in the national

It marks a

economy and social development. As a matter of fact, agricultural
high-tech industrialization is a leap in the development of the agri-
cultural high technology. At this stage, the number of its results,
scale, social status, role and impact all reach unprecedented
height. Therefore, achieving the transformation of the agricultural
high-tech industrialization is a daunting task, and a complex sys-

tematic project, which requires a solid foundation and some basic

conditions.

3 Strategies for the development of agricultural high-
tech industrialization

3.1 Bringing the research of agricultural high technology
into the orbit of the market economy In order to achieve agri-
cultural high-tech industrialization, it is necessary first to establish
the guiding ideology of commercialization and marketization of sci-
ence and technology to include the agricultural high-tech research
into the orbit of the market economy. It is the awareness premise
for the access to market. For a long time, the main body of
China’s agricultural science and technology is not clear.

In fact, the government can not become the subject of science
and technology. In the situation of current conditions, the devel-
opment of agricultural high-tech industries should abandon the
concept of planned economy to adapt to the market economy sys-
tem and promote the progress of science and technology in accord-
ance with the laws of the market economy. The market economy is
the largest contemporary social background and social existence,
so it certainly should be the starting point and destination of the
agricultural high-tech research. Therefore, the high-tech agricul-
tural research and extension workers should strive to nurture and
develop consciousness and conscious behavior of always paying
close attention to the market and participating in the competition.
3.2 Implementing the new mechanism to closely link agri-
cultural high technology with modern rural enterprises The
competitiveness of enterprises relies on product competition, and
product competition relies on competition of science and technolo-
gy, so enterprises should take research and development work as
the basis of survival and development of enterprises.

On the one hand, we should gradually shift some of the high-
tech agricultural research institutions to the agricultural high-tech
enterprises in accordance with the principle of " self-management,
self-financing, self-development, self-restraint" and the market
mechanism; streamline the high-tech agricultural research institu-
tions, especially those agricultural research institutions not en-
gaged in production; on the other hand, the enterprises applying
agricultural high technology and especially those agro-industrial
and township enterprises should pay attention to raising research
funding; at the same time, the enterprises with conditions should
gradually streamline the jumbled regulatory agencies, set up re-
search institutions and strengthen research capacity.

3.3 Building the agricultural high-tech team with a larger
size and high level
technology and social modernization leads to high standardization

The improvement of economy, science and

of quality requirements of the high-tech agricultural scientists. The
most prominent changes are as follows

(1) The requirement level is high. Professional ethics, cour-
age, knowledge and operational capacity all require a new level.
As far as the range of knowledge, the technical expertise level
should be required, and the management level and market analysis

and forecast level should also be required.
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(2) The team is required to have large scale. The overall
structure is reasonable, including the rationalization of the struc-
ture of division of labor, profession structure, knowledge structure
and age structure. Especially the structure of division of labor,
and the development of agricultural high-tech industries need all
kinds of suitable professionals. In other words, in order to make
high-tech achievements enter the industry, there must be a form of
social production. In addition to a research team, it still needs a
high-quality team of management personnel and high-level produc-
ers.

Thus, we can have three feasibility conditions for the conver-

sion of high technology into productivity, namely feasibility in sci-
ence, feasibility in research and development of equipment, tech-
nology and engineering, and feasibility in economic returns.
3.4 Further improving the construction of the agricultural
high-tech industrial development zone Agricultural high-tech
industrial development zone is a social phenomenon of coexistence
with agricultural high-tech development, and a new form of organi-
zation and management combining technology and economy. The
role of it in promoting agricultural high-tech industrialization is
multifaceted.

First, the high-tech industrial development zone can get more
research funding, so as to strengthen the mutual support mecha-
nism between research teaching units and production enterprises,
making the invention, experiment, and use in the production
process nearly integrated. This will inevitably lead to accelerated
industrialization and commercialization process of technological a-
chievements.

Second, many agricultural high-tech industrial development
zones established in the outskirts of the city, are both the distribu-
tion centers for science and technology talent, and the propeller
for suburban economic revitalization and rapid growth. The knowl-
edge, technology and talents are intensive in the high-tech devel-
opment zone, making it easy to make breakthrough in highly diffi-
cult technology and major technology, conduct supporting develop-
ment of the industry series technology, so that high technology and
products can be constantly provided to many industries and sec-
tors, and a group of senior scientific research personnel and tech-
nology entrepreneurs can be nurtured.

3.5 Solving the issues concerning agricultural intellectual
property and patent
added, which is determined by the originality. The originality

High technology must have high value-

must get domestic and international recognition, and we have to
apply for patent, participate in the competition, and learn to use
patents to protect intellectual property. With the continuous devel-
opment of the agricultural high technology, issues concerning in-
tellectual property protection have also attracted the attention of
the agricultural research institutions in various countries. The laws
related to the intellectual property of protected agricultural field
mainly include Plant Breeders Rights Act (also known as the Plant
Variety Protection Act) and the general patent law.

Most of the countries implementing Plant Variety Protection
Act are the treaty powers of the Geneva International New Plant
Varieties Protection Convention. Since the Convention was signed
in 1961, most industrialized countries have adopted Plant Variety
Protection Act to protect new varieties of plants. Most of the coun-
tries establishing the patent system implement patent protection on
food, animals and plants, microorganisms and their products.

With the rapid development of agricultural biotechnology, the
developing countries have begun to realize the importance of pro-
tection of various germplasm resources, and have begun to pay at-
tention to the value of these germplasm resources; they do not al-
low the outflow of special germplasm resources. The measures for
solving disputes on intellectual property problems of the foreign ag-
ricultural areas often include arrangement for cross-licensing, ge-
netic material exchange agreement, compensation for the use of
the protected variety and licensing. In the process of future agri-
cultural high-tech industrialization in China, we should learn from
the experience of foreign countries, to solve issues concerning in-
tellectual property and patent.
3.6 Increasing policy guidance and support efforts for agri-
cultural high-tech industries

trialization will be a great change in China’s science and technolo-

The agricultural high-tech indus-

gy and economic structure, and its success or failure will have a
significant impact on the reform of agricultural science and tech-
nology in China and the agricultural extension system and the de-
velopment of entire rural economy. To ensure the smooth progress
of the agricultural high-tech industrialization, in addition to good
market conditions for its survival and development, we must also
have reasonable policy orientation and policy protection.

First of all, it is necessary to give a clear definition of new
operation mechanism and system of agricultural high-tech indus-
tries, such as property rights system, the distribution system, per-
sonnel system and the tax system, so that agricultural high-tech in-
dustries are revived.

Secondly, it is necessary to offer preferential policies on in-
put to the emerging agricultural high-tech industries, to gradually
establish multi-channel, multi-form and multi-level social invest-
ment system and reasonable investment way.

Finally, it is necessary to develop and improve the legal sys-
tem related to agricultural high-tech industrialization for the imple-

mentation of legal management.
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