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Abstract

The book consists of two parts. ten chapters. Part [ is Theory and Method. including Introduction.
Technical Economic Effect and Evaluation of Agricultural Mechanization, Technical Economic Analysis
Methods of Agricultural Mechanization. and Technical Economic Analysis of Agricultural Mechanization Pro
ject Feasibility. Part [[ is Application and Analysis, including Macroeconomic Effect of Agricultural Mecha
nization Technical Progress. Technical Economic Analysis of Agricultural Machinery Management and Up-
grading, Technical Economic Analysis of Agricultural Machinery Socialized Service, Technical Economic A-
nalysis of Agricultural Machinery Distribution. Technical Economic Analysis of Energy Saving and Consump
tion Reducing of Agricultural Mechanization, and Technology Innovation and Value Engineering of Agricul-
tural Mechanization,

The book can be a texthook for undergraduate and graduate programs and he the reference for managers,
researchers, and extension specialists of agricultural mechanization.
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Preface

Agricultural mechanization has made considerable progress during over 60
years since the People’s Republic of China was founded. The core of agricultural
mechanization is technical economy. With the environment significantly optimi-
zing, policies and regulations continuously improving, development speed obvi-
ously accelerating, status and function continually increasing, the agricultural
mechanization development road has been formed with Chinese characteristics of
“ peasant-independence, government-support, market-driven, social-service,
common-utilization, benefit-improving”. The historic leap of transforming farm-
ing methods from labor and draft animal operation to mechanical operation has
been successfully achieved.

The national total power of agricultural machinery reached 928 million kW
and the fleet was continuously optimized in 2010. Support for key technology and
equipment R&D continuously increased. Problems of “bottleneck” technology
and technical integration were gradually solved. The national comprehensive ag-
ricultural mechanization level of tillage, planting and harvesting reached 52. 3%
and the production mechanization of main grain crops developed rapidly, Mechan-
ical planting and harvesting level of paddy rice reached 20. 9% and 64. 5% respec-
tively. Mechanical level of corn harvesting reached 25. 8 %, heading into an accel-
erating stage of development., The mechanization of potato and cash corps such as
rape, cotton, peanut and tea production has made breakthrough., Mechanization
of animal husbandry and aquaculture, forestry and fruit production, facility agri-
culture and agricultural products primary processing are developing in an all-
round way. Agricultural machinery socialized service has the characteristics as
organization form diversification, service way marketization, service content spe-
cialization, investment subjects diversification, and service ability and efficiency
have improved significantly. The rapid development of agricultural mechanization
has eased the adverse effects caused by the young labor shortage on grain produc-
tion greatly, improved the land output, resource utilization and labor productivi-

ty effectively, and enhanced comprehensive agricultural production capacity, an-
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ti-risk ability and market competitiveness persistently. It also provides strong
support for the seventh continuous growth of grain production and the good mo-
mentum of agriculture and rural economy.

) With the industrialization and urbanization accelerating, peasants are more
eager to have dignity life and decent work, the shortage of young farming labor is
getting worse and the requirement of agricultural mechanization development be-
comes more urgent. In order to promote agriculture modernization, agriculture
development mode need to be transformed, and agricultural productivity layout
need to be optimized. Even though the potential of development is great, the o-
verall level of agricultural mechanization is still low. Compared with major re-
quirements to promote agricultural modernization and construct new socialism
countryside, there is still a long way to go. Some problems those can not meet
the requirements of modern agriculture development, energy saving and emission
reduction should be solved urgently. Such as the supply shortage of agricultural
machinery and technology, which are advanced and applicable, technical mature,
energy saving and environmental friendly, irrational fleet and layout of agricul-
tural machinery, unbalanced regional development, slow replacement and up-
grade of old agricultural machinery. In addition, the combination of agronomy
and agricultural machinery is not tight enough, organization degree of agricultur-
al machinery operation service needs to be further promoted, operating quality
and efficiency are not high. All of these are related to technical choice and eco-
nomic efficiency of agricultural mechanization. Therefore, it is necessary to pro-
vide a theoretical method for the analysis of technical economic issues appeared on
the progress of agricultural mechanization development.

Technical Economics of Agricultural Mechanization is a cross subject of Ag-
ricultural Mechanization Engineering and Technical Economics, involving agri-
cultural mechanization engineering, economics, agriculture, mathematics and op-
erational research, etc. Based on lots of investigations and scientific research,
and cases of the Special Fund for Agro-scientific Research in the Public Interest
(200903009-2 )-Study on Agricultural Mechanization Engineering Integration
Technology and Patterns, the authors compiled the Technical Economics of Agri-
cultural Mechanization. The book consists of two parts, ten chapters. Part [ is

Theory and Method, Part [ is Application and Analysis. By using technical eco-
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nomic methods comprehensively, combining theory and practical, qualitative and
quantitive analysis, the book introduced the agricultural mechanization technical
economic effect and evaluation index system, and the methods of technical eco-
nomic analysis, to research the issues of agricultural mechanization development,
especially macroeconomic effect of agricultural mechanization technical progress,
agricultural machinery management and upgrade, agricultural machinery social-
ized service, agricultural machinery distribution, energy saving and consumption
reducing of agricultural mechanization etc. , and agricultural mechanization tech-
nology innovation and value engineering concept and contents are analyzed scien-
tifically and objectively in the book.

This book has the following three characteristics: the first one is systematic,
it tried to be integral and brief as well. The rich cases and exercises enable
students to understand deeply and master related theories and methods of analy-
sis. The second one is scientific, theories and practical methods as well as quali-
tative and quantitative analysis are combined in the research. The third one is
practical. The knowledge structure of this book is from simple to complex and
from easiness to difficulty step by step to suit the situation for agricultural mech-
anization engineering students who have weak background in economics. The
basic theories, main methods and application cases are briefly illustrated in the
book to achieve the purpose of application, which is in accordance with the teach-
ing and learning regulation. The book can be used as textbook for undergraduate
and graduate programs and be the reference for manager, researcher, and exten-
sion specialists of agricultural mechanization.

The editor-in-chief of this book is Minli Yang, who is a professor of China
Agricultural University and the executive deputy director of China Research Cen-
ter for Agricultural Mechanization Development, Other editors are Lijuan Shi,
Huang Huang, Shiwu Li, Ling You, Jiantao Wu, Wenbo Zhang and Zhutian
Yun. Minli Yang made overall arrangements, Huang Huang provided assistance.
Tianbing Shen, Wei Gao and Min Jia proofread some chapters. The long term re-
search work and book writing obtained concern and support from many experts in
the field of agricultural mechanization, especially Xiwen Luo and Maohua Wang
who are academicians of Chinese Academy of Engineering, Renpu Bai who is a

professor of China Agricultural University, Zhi Chen who is the honorary chair-
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man of Chinese Society for Agricultural Machinery, Ming Zhu who is the chair-
man of Chinese Societ-y of Agricultural Engineering, Yinggang Ou who is a pro-
fessor of South China Agricultural University, Yinsheng Yang who is a professor
of Jilin University, Jinwu Wang who is a professor of Northeast Agricultural U-
niversity, Yuming Guo who is a professor of Shanxi Agricultural University,
Weimin Ding and Ruiyin He who are both professors of Nanjing Agricultural U-
niversity, Yong He who is a professor of Zhejiang University, Xiaohui Zhang
who is a professor of Shandong Agricultural University, Songlin Sun who is a
professor of Hunan Agricultural University etc. , and the directors of Department
of Agriculture Mechanization Administration of Ministry of Agriculture and dif-
ferent provinces. The authors wish to express the sincere appreciation to them.

Comments or corrections are welcome if there are some deficiencies.

June 2011
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