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ABSTRACT

Because of the pressure in environmental protection and the less amount of conventional energy, more and more coun-
tries around the world attached great importance to the development and utilization of bioenergy. Using bioenergy ef-
fectively and setting up a perfect bioenergy industry chain are the premises for bioenergy to be well developed. The
main applications of bioenergy in China are electric power generating and fuel refining. But there is still some gap be-
tween China and other countries in bioenergy’s development, not only in the technology, but also in government policy
support. First of all, this paper briefly introduces the concept and the basic condition, the development and utilization of
bioenergy in China. Secondly, this paper makes an analysis and comparison of supply chain for the biomass and coal.
Finally, this paper gives some suggestions to the further research orientation of the biomass supply chain based on its

characteristics.
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1. Introduction

Bioenergy is a chemical energy that green plants trans-
form from solar energy by photosynthesis and then store
inside themselves (This definition is published by China
National Committee for Terms in Sciences and Tech-
nologies). These energies exist in the form of organic
matter. These organic matters provide humans not only
food but also various raw materials for production. In
some sense, green plants are inexhaustible and kinds of
recycled energy as well as only one recycled carbon en-
ergy. Biomass includes two major categories and they are
planting resources and idle resources.

1.1. Categories of Biomass

According to the origin, the biomass can be divided into
four major categories. They are forest resources, agricul-
tural resource, urban waste and livestock waste.

1) Forest Resources

Forest biomass resources refer to the energy provided
by trees growing and forestry manufacture process.

2) Agricultural Resource

Agricultural biomass resources refer to agricultural
crops (including energy crops), the waste of agricultural
manufacture process and the waste of agricultural proc-
essing industry.

3) Urban Waste
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Urban waste includes the waste of living, business,
small amount of housing building waste and organic dirty
water from living and industry.

4) Livestock Waste

Livestock waste is another form of biomass (like grains,
straws, herbage and so on). It is a mixture of feces, urine
and straws.

1.2. Biomass Energy Policies

Fundamentally, the purpose of the countries all over the
world to develop biomass energy is different. Developing
countries aim to alleviate the energy shortage problem in
the rural and remote areas. However, developed countries
have a totally different purpose. The basic motivation is
energy shortages and oil crisis.

Firstly, the difference in the research and investment is
in consideration. Our government always support of the
research and technology development of biomass energy.
With the 6th Five-Year Plan beginning, China arranged a
certain quantity of capital for the development of bio-
energy technology. But compared with the developed
countries, the fund of China for biomass energy is much
lower. Take the 9th Five-Year Plan for example, The
Chinese government arranged less than RMB 100 million
for national science and technology research project
while the US government’s fund for the project was as
much as $1.456 billion. Secondly, we discuss the differ-
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ence in government subsidy policy. The subsidy policies
of other countries are much more than China. Thirdly,
the difference on tax cuts. The USA developed bio-en-
ergy much earlier. The Energy Revenue Act of 1978 re-
duced the fuel consumption tax of ethanol gasoline. To
support the development of small bioenergy power plants,
Finland had made those plants which produced less than
25,000 KWH electricity energy tax-free [1].

2. Development and Utilization of Bioenergy
in China

China is a large agricultural country. The distribution of
major biomass is consistent with crop’s distribution. The
major biomass—straw mainly distribute in the eastern
region including the North China Plain and the Northeast
Plain [2,3]. The forest regions of Northeast China and
Inner Mongolia, North China, the Central Plains, South
China and the tropical regions of South China are the
major area of forest biomass resources. Livestock waste
mainly concentrates in the developed regions of livestock
husbandry. Chinese grazing land mainly locates in North
and western border area.

Where there are people, there are house refuse. The
types of garbage are different due to the different average
life level, energy consumption structure, infrastructure,
natural conditions, traditional customs, season variation
and so on [4]. In general, the biomass in China is rich
and wide spreading which create a good environment for
the bioenergy industry development.

In developed countries, biomass power generation has
been very mature. It has become an important way to
produce power and heating. Nowadays, the capacity of
the biomass power is more than total capacity of wind
energy, solar and geothermal energy in American and
this trend is expected to continue [5]. Due to the active
participating of the government, enterprises, scientific
research departments, the proportion of bioenenrgy in
total energy consumption has been close to 4%.

Compared with foreign countries, the development of
bioenenrgy in China is late. Although there is certain gap,
we have our own advantages. In recent years, China’s
bioenergy industry is booming. Combined with China’s
national conditions, the resources and regional character-
istics, the main bioenergy project of China is biomass
gasification combined cycle power generation technol-
ogy and technology for liquid fuel refined by Biomass.
The mature biomass power generation enterprises in China
at present are Nation Bioenergy Group, Wuhan Kaidi
Electric Power Co., Ltd. and so on. In recent years, China
has issued a series of policies to foster the development
of biomass power plant. In July 2010, China carried out
the unified electrovalence policy (0.75 yuan/KWH). This
policy is a great support to biomass power plant and re-
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verses the defective situation. The mature biomass liquid
fuel production enterprises in China at present are AN-
HUI BBCA BIOCHEMICAL CO., LTD, COFCO and so
on. So far, these enterprises can’t operate only depend on
market. If there are no subsidies, these enterprises would
face huge losses. Therefore, the government plays an
irreplaceable role in the development of bioenergy in-
dustry. What’s more, the setting and optimization of the
supply chain is also a key factor to bioenergy industry.

2.1. Problems Faced by Bioenergy Enterprises

As the development and utilization of bioenergy get the
attention of the society in China only for few years, the
development of bioenergy industry still has big problems
and difficulties. For the moment, the high cost of collec-
tion, storage, transportation of biomass is one of the bar-
riers to widely use of bioenergy. What’s worse, many
advanced equipments have to rely on foreign imports
which makes more costly. In some region with abundant
biomass resources, two or more enterprises struggle to
collect biomass but there is no enough resources meet the
needs of all enterprises. Therefore, some enterprises will
have to be in the state of shutdown. This is the irrational-
ity of planning and layout. At present, the main chal-
lenges to domestic bioenergy enterprise are the innova-
tion of technology, the perfection of biomass supply
chain and business model innovation. Doing well in these
three aspects is a key to success.

2.2. The Significance of Bioenergy Supply Chain
Research

The biomass energy sources have many advantages such
as they are renewable, environmental friendly, rich varie-
ties, helpful to solve “Three Dimensional Rural Issues”
and so on, so widely use of bioenergy will be an inevita-
ble trend. However, there are apparent obstacles in the
development of bioenergy. One of them is supply. Take
the straw power generation for example: one typical 30
mw power plant consumes about 250,000 to 300,000
tons of straw every year. The total annual cost of the
biomass is about 70 million yuan to 90 million yuan. If
the straw is unable to supply in time, the power plant will
come to a shutdown. On the contrary, if the Biomass
power plant has enough production, due to the high cost,
no one wants to buy his production and it will have a
negative effect on bioenergy industry. The above prob-
lems show the two major problems in management of
supply chain: the stability and cost of the supply chain. It
is extremely important to the future of the bioenergy in-
dustry to build a stable, low cost and high efficiency
supply chain.
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3. Analysis of the Characteristics of Biomass
Supply Chain

3.1. Characteristics of Bioenergy

1) Renewable

Bioenergy is recycled as wind and sun energy and can
reproduce by photosynthesis of green plants. It is inex-
haustible.

2) Environment-friendly

The content of sulphur and nitrogen in biomass is low.
The combustion process of biomass produces less pollu-
tion. Biomass fuel can effectively reduce the greenhouse
effect.

3) Widely distributed

Almost every area in China has many types of crops
can be used as bioenergy, so the area lacking of coal can
make full use of biomass.

4) Abundant Supply

Each year about 400 million tons of straw can be used
as energy in China. What’s more, there are also many
other kind of biomass. If these resources can be fully
used, the total energy will be amazing.

5) Low Density

Most kinds of the biomass are low density of distribu-
tion, which put forward a higher request to the supply
chain of biomass.

6) Difficult to collect

Due to the small scale of the farming, low degree of
mechanization, backward facilities, it is difficult to col-
lect, store and transport the biomass [6].

7) Periodism

The use of bioenergy is cyclicality because Crops and
forestry biomass have obvious seasonality [7].
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3.2. The Difference between Bioenergy Supply
Chain and Coal Supply Chain

The biomass supply chain management is very important
to bioenergy enterprises. According to the characteristics
of the bioenergy, we compare the biomass supply chain
with coal supply chain, and then do some analysis. Figure
1 shows the structure of biomass supply chain. Figure 2
shows the structure of coal supply chain.

The main participants in the bioenergy supply chain
are farmers, bioenergy enterprises and bioenergy con-
sumers. The main links of bioenergy supply chain are
biomass’s farming, harvest, processing, storage, filed
transport, loading, road transport, unloading, storage,
manufacture and sale. Among them, farmers mainly par-
ticipate in farming, harvest, processing, storage, filed
transport. The enterprises mainly involve in loading, road
transport, unload, storage, manufacture and sale [8].

Nonetheless, in the current environment, the govern-
ment plays an important role in the bioenergy supply
chain to guide, coordinate, stable and support. The main
function of government is to make the suitable policies to
guide farmers to plant biomass materials more positive
and encourage enterprises to produce more by economic
and political policy.

Coal production enterprise is the core of coal supply
chain. Its upstream enterprise is the material and equip-
ment suppliers and its downstream enterprises are coal
operators and users [9,10]. The main links of coal supply
chain are preparation for mining, coal mining, processing,
storage, transport, unloading, sale, the use of coal pro-
duction.

With comparison between biomass supply chain and
coal supply chain, we come to some conclusions:
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Figure 1. The structure of biomass supply chain.
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Figure 2. The structure of coal supply chain.

1) Coal supply chain has less links and shorter in the
structure; 2) The governments do more works in the bio-
mass supply chain; 3) Nowadays, the most raw coal sup-
pliers are big companies and it is easier for them to pur-
chase the raw materials. However, biomass usually comes
from individual farmers. It is more difficult to collect.
Therefore, the efficiency of biomass supply chain is
greatly reduced; 4) The biomass is greatly influenced by
season, but it has no influence on coal, so the coals sup-
ply chain relatively stable; 5) The biomass has character-
istics of big volume, low density and wide distribution so
that the efficiency of transportation is greatly reduced; 6)
The transmission of coal will produce the dust pollution,
but the biomass supply chain almost makes no pollution.

4. Development of the Biomass Supply Chain
in the Future

4.1. Suggestions

According to the characteristics of biomass supply chain,
we make some advices to the use of bioenergy.

1) Due to the characteristics of the biomass, bioenergy
enterprise should be set up near the sources of raw mate-
rials in order to reduce the transportation cost.

2) In order to avoid the competition of raw material
collection, it is better to set up only one bioenergy enter-
prise in a certain area. If two or more enterprises use dif-
ferent kinds of raw materials, they can develop together
in a certain range.

3) With the characteristics of farming in China, the
bioenergy enterprise should set up some collecting sta-
tions where it is appropriate. At the same time, the bio-
energy enterprise should encourage farmers to sell their
biomass and sign a contract with farmers who grow bio-
mass in large scale. These methods can ensure the stabil-
ity and succession of the biomass supply chain.
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4) The local government should make suitable policies
according to local condition to coordinate the local bio-
mass supply chain. It is necessary for the government to
draw up a blueprint for the development of bioenergy
industry in the future [11,12].

4.2. The Further Research Orientation of
Research

In the future, the cost, efficiency, stability and continuity
of the biomass supply chain will be the key factors in the
study of the biomass supply chain. Here are the key as-
pects as below.

1) The location of the enterprise.

2) The route design and cost of the biomass transport-
tation.

3) The selection of the tools and modes for transporta-
tion.

4) The selection of purchasing modes of biomass.

5) Coordination of all parts in the biomass supply
chain.

6) The government guiding effects on the biomass
supply chain.

7) Design and simulation for logistics system of bio-
mass.
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