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Abstract: The purpose of this paper is to introduce the development dilemma of green logistics in China in the relations-
hip betweent the public, company and government. The paper particularly discussed the cost, energy consumption, com-
petitiveness, resource disposition, circulation mode, and application of new technology in China logistics. A evaluation
model of green logistics growth capacity is given. And finally comes up with strategies aiming to solve the problems fa-

ced in China.
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1. INTRODUCTION

Definitions for Green Logistics to be found various in the
previous works [7,15]. And described kinds of attempts to
measure and minimize the ecological impact caused by lo-
gistics activities. This includes all activities of the forward
and reverse flows of products, information and services be-
tween production point and consumption point. It is a con-
cept to characterize logistics systems and approaches to min-
imize environmental damage during operations with ad-
vanced technology and equipment. [7] Previous study has
contributed to reduce the greenhouse gas emissions, noise
and accidents, and developed a sustainable balance between
economic, environmental and social objectives. [9, 14]

For China, green logistics is not only profits concerned
with people, companies and governments but with the envi-
ronmental sustainability of the whole society. Unfortunately,
it is often neglected by most people due to its intangibility
and high cost. Green logistics is the transformation and upg-
rading of traditional logistics. The cost of logistics has be-
come a tight constrain in connection with manufacturing and
consumption [10-13].

A previous survey [8] shows that the vast majority of
companies want to reduce the harmful activities in logistics,
but feel constrained by business climate. Most companies
have undertaken some work driven by legislation and the
desire to reduce costs. This is much more similar to China
mainland today. For the companies, the commercial benefit
of responding to many environmental concerns is full of
considerable uncertainty. Therefore a large proportion of
companies in China prefer to wait until forced into action by
legislation.

2. PROBLEMS OF DEVELOPING GREEN LOGIS-
TICS

With the rapid development of modern logistics industry,
the social market is increasing comprehensively and
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Fig. (1). Profits chain linked by green logistics.

promoting green logistics as well as the basic economic en-
vironment is all gradually improving. However, there is still
quite a long way to get rid of the restriction caused by tradi-
tional logistics economy. Theoretically, though the green
logistics is guided by the government, promoted by the mar-
ket, forced by the environment and demanded by the society,
there are quite a number of obstacles in practice relevant to
every domain, every industry, every level and every circle.
As Fig. (1) shows, green logistics bind the profits of public,
company and government with a circle. Problems mainly
faced in developing green logistics are as follows.

2.1. High Cost of Logistics Industry

Green logistics serves as an important link for sustainable
economic development. In China’s economic operation, the
total cost of social logistics still occupies a high rate in GDP
as high as 18%][16], which is about 6.8% higher than the
world average level and more than 1 time higher than the
developed countries such as America, Japan and Germany.
When compared with BRICS countries, this rate is still about
5%-7% higher than India and Brazil. The high cost of logis-
tics is a big obstacle for the development of green logistics.

2.2. High Energy Consumption

According to the statistics [1], in 2012, China’s primary
energy consumption is about 3.62 billion tons of coal, 20%
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Fig. (2). Comparison of logistics expense ratio of enterprises spend on sales.

of world’s energy. The energy intensity is about 2.5 times
higher than the average level of the world, what’s more, this
rate is 3.3 times higher than America, 7 times than Japan and
also higher than some developing countries such as Brazil
and Mexico. Every consumption of standard coal in China
will bring GDP 25000 Yuan, for America, it will create GDP
31000 Yuan, and for Japan, it’s 50000 Yuan. High energy
consumption is lagging the pace of developing green logis-
tics in China.

2.3. Lack of International Competitiveness

Data [17] from Ministry of Commerce People’s Republic
of China shows that in 2013 China’s total volume of foreign
trade reached 539.64 billion dollars, which is only about a
half of the volume of America. View from the added value
of foreign trade, the developing country is usually about
30%, and the developed country is about 50% and the inno-
vative countries headed by America is as high as 70%, but
China is less than 30%[2]. The future increase of foreign
trade would be dark if the trade is only supported by con-
sumption of energy and other products with low added value
instead of improving the competitiveness and the added val-
ue of products.

2.4. Unreasonable Logistics Resources Disposition

Unreasonable disposition of logistics resources caused
low efficiency and grievous waste. According to the calcula-
tions, after the out-put of the grain, the total amount of the
wasted grain has reached 35 billion Kg per year, which is
5.8% of a whole year’ s grain out-put [3], during the links of
farmers’ storage, transportation and machining. This kind of
waste has been one of the key factors that threaten the grain
security. According to the analysis [4], the unloaded ratio in
China is as high as over 40%. It takes a seriously negative
influence on the environment, energy consumption. Fur-
thermore, small scale, dispersal disposition, disordered situa-
tion and unqualified products are all prominent problems.

2.5. Low Efficient Circulation Mode

Low efficient circulation mode is showed mainly in two
aspects. Firstly, the process of the construction of modern
circulation system based on supplying chain is relatively
slow. The social logistics resources are lack of efficient inte-
gration and can’t be used intensively, which have caused the
low efficiency and high prices of logistics. In 2012, accord-

ing to the investigation of key enterprises investigated by
China Logistics Information Center, Chinese enterprises’
external logistics expense is about 61.6% of the enterprise’s
total logistics expense, which is 9% lower than Japanese
enterprises, and this gap is quite evident. Secondly, the con-
struction of logistics resources integration falls behind rela-
tively. The social resources are slowly circulated with too
many intermediate links. This is the main reason caused high
price of logistics. For example, the ratio of the corporation of
sea and railway transportation is far below the average level
of the world, and at present, the ratio of corporation of sea
and railway transportation of port-container is internationally
about 20%. America is 40%, while China is only about
2.6%. The times of the turnover of industrial current assets
are less than 3, which is far lower than that of Japan and
Germany: 9-10 times [5]. The proportion of logistics costs to
sales in various industries is another important indicator re-
flecting the level of logistics costs. According to the survey
[18] of key enterprises by China Logistics Information Cen-
ter (See Fig. 2) in 2012, China's industrial, wholesale and
retail business logistics costs as a percentage of sales is
8.6%, 3.9% higher than Japanese companies, 0.7% higher
than the U.S. companies. Among them, the industrial enter-
prises were 9.2%, wholesale and retail businesses is 7.8%.

2.6. Lack of Application of New Technology

Though the business scale of logistics is large, the profit
of the companies is low. This is mainly because the high cost
of operation. The investment for upgrading the equipment or
rebuild the business process with new technology is a heavy
burden for a company with low profit. Many modern tech-
nologies used by logistics companies out of China widely,
such as barcode, RFID, EDI, GPS and so on, have been ac-
cepted by China logistics companies. But the pace of using
new technology is slower than their competitors’. This has
restricted the improving of logistics efficiency. It is just a
start. There will be a reshuffle in logistics companies in the
next decade and the ones with low efficiency will be elimi-
nated.

3. MEASURES FOR SOLVING THE PROBLEMS

Data [19] from National Bureau of Statistics of the Peo-
ple’s Republic of China shows that the increasing of total
freight traffic nearly stopped from 2012 to 2013 and the
freight traffic even slide down at the same time. See Fig. (3).
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Fig. (3). Total freight traffic and freight traffic of highways.

There is no total or perfect plan to keep China logistics
increasing sustainable. But we can make some improvement
to get the logistics industry competitive.

3.1. Setup Mechanism for Green Logistics

Top level design for green logistics as a country strategy
is very necessary. International trade has become a most im-
portant part of China economy, and we can get more profit
by green logistics. A new working plan for the coordinated
development of environment, economy and society should
be designed. The relationship between public, company and
government in the circulation of green logistics should be
rethought. Especially the mechanism design and run by gov-
ernment for logistics should be changed. The highway
charge is an example. The charge is too high for logistics
companies, and the only way for companies to get profits is
to overload each cargoes. This causes series problems, such
as road damages, traffic accidents, more emissions, and so
on. Making the charge public is an effective way to change
the situation. Government should provide more public ser-
vices and the service price should be determined by the mar-
ket. If so, the cost of the logistics companies will be cut
down. A long-term development mechanism will help green
logistics in China make a new progress.

3.2. Establish Green Growth Evaluation Model

For describing the green growth capability of logistics of
an area, the authors designed a green growth evaluation
model to calculate the value of green logistics growth capa-
bility. Variables show as Table 1.

Green logistics growth capability:

T=B,+B, 1)
Basic capability:

B, = ?:1 Ci (2)
Green capability

B, = Z?:s Ci (3)

Industry environment:

2011 2012 2013

Cii{xy, x5, X3, X4} 4)
Education environment:

Cy:{xs, X6, %7} 5)
Logistics capability:

Cs:{xg, X, X109, X11, X12} (6)

Negative index:

Ca: {X13, X14, X15} @)
Per capita index:

Cs: {X16, X17, X18, X190} (8)
Unit accident index:

Co: {X20, X21} %)
Unit emission index:

C7:{x22, X33} (10)
Unit input\output index:

Cg:{X24, X35, X26} (11)
which,

X16 = Xg/X1, X17 = X10/%1,
X1g = X12/%X1, X109 = Vo/X1,
X20 = X10/%13, X21 = Vo/X13,
Xa2 = X10/X15, X23 = Vo /X35,
Xa4 = Vo/X3, Xz5 = Vo/Xy,
X26 = Vo/X7,
v, is added value of logistic industry.
From (1) (2) and (3) we can get,
T=B+B, =% C+XsC =Y. (12)

Suppose we try to calculate the green logistics capability
of n(n > 1) years, the green logistics capability of year
jG € [1, n]) is denoted by T;, and statistical value of index
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Table 1. Calculation variables for green logistics growth capability.
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Index Name Var Unit
Urban Employed Persons ""' 10000 persons
Average Wage of Employed Persons in Urban Units * yuan
Total Investment in Fixed Assets in the Whole Country . 100 million yuan
Local Governments Expenditure, Transportation L 100 million yuan
Number of Higher Education Schools * --
Educational Funds * 10000 yuan
Passenger Traffic s 10000 persons
Passenger-Kilometers T 100 million passenger-km
Freight Traffic Ty 10000 tons
Freight Ton-Kilometers i 100 million ton-km
Pieces of Express Mail Services i 10000 pcs
Number of Traffic Accidents, Total R time
Direct Property Losses on Traffic Accidents, Total | e 10000 yuan
Sulphur Dioxide Emission in Waste Gas i 4 ton
Passenger Traffic/ Urban Employed Persons l i --
Freight Traffic/ Urban Employed Persons 4 ton/person

Pieces of Express Mail Services/ Urban Employed Persons

i pieces/person

Added value of logistic industry /Urban Employed Persons Ty 10000 yuan/person
Freight Traffic/ Number of Traffic Accidents, Total o 10000 ton/accident
Added value of logistic industry / Number of Traffic Accidents, Total Lo 10000 yuan/accident
Freight Traffic/ Sulphur Dioxide Emission in Waste Gas = -
Added value of logistic indust_rmlphur Dioxide Emission in Waste Gas Loy 10000yuan/ton

Added value of logistic industry / Total Investment in Fixed Assets in the Whole Country o --

Added value of logistic industry / Local Governments Expenditure, Transportation ] -

Added value of logistic industry / Educational Funds

x;in year jis denoted by x;;. k;; stands for the result of
normalization process of x;; ,then we can get:
k= —d (13)

ij = n
LD Y+

For easy calculation of green logistics growth capability,
let k;; be a base, and denoted the value of the year (n — 1)
by p;;, then we get,

kij Xij
Py = ey ki Xy xij (14)

Let:
26

Ci = Zpij

8
i=1 i=1

Finding (12), we can get:
Xij
Ty =%t (15)

This is the evaluation value of green logistics growth ca-
pability.

3.3. Optimize the Logistics Resources Disposition

High costs and low reliability are the biggest problems
with China's logistics industry. When we plan to upgrade the
logistics from traditional to green, it is not enough to focus
on the quantity but also the quality. Before arming the busi-
ness process with advanced technology, the workflow and
management process need to be improved. Cargoes, planes,
even satellites used by UPS connect a large network with
information sharing and tracking. Only with the support of
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accurate business process management, the logistics re-
sources could be scheduled efficient with low cost. So there
are two ways to optimize the logistics resources disposition.
The first is to invest in hi-tech equipment, and the second is
to optimize the business process management. It seems the
latter is more important. When the business process man-
agement improved, the logistics companies can get more
returns from the hi-tech equipment invested and the pub-
lic(customers) will get more valuable services.

3.4. Talent Accumulation

To accelerate the green logistics, talent accumulation is
necessary. The history of logistics of America and Japan
shows that the improvement of logistics was accumulated by
the talents from all area, such as business, management, en-
ergy, environment, IT, financial. On the one hand, the educa-
tion of vocational school should face the requirement of lo-
gistics companies, even the whole logistics area. When the
students get to work, they will get the job well done easily.
After years of practice, their contribution will be great. On
the other hand, the policy for talent working in China should
be more attractive. Government and companies should take
different responsibility for encouraging. The more talents we
have, the better logistics we get.
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