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Preface

Having a competitive advantage in the world, China’s citrus in-
dustry is also confronted with the economic transforming and upgra-
ding. Premier Wen Jiabao replied to a fruit grower named Yuan
Shougen and said that Gannan navel orange will have a brilliant fu-
ture as long as it adheres to the scientific management, improve
quality and invigorate the circulation. It points out the direction for
the development of citrus industry.

The characteristics of China’s citrus industry economy in 2012
are as follows: there were modest decline in citrus production of
some areas than those of the last year because of too much cold wet
weather; the rapid expansion of production showed a certain blind-
ness; infrastructure, orchards construction standards and some of the
orchard management were not satisfying; citrus brand and new mar-
keting modes developed rapidly; cooperation mechanism of industria
lization had not been established; the export of citrus fruit was ex-
pected to improve , but that of canned citrus petals was not optimis-
tic. Notable problems are: as labor and agricultural property prices
soaring, the costs of citrus production continued to increase, but the
terminal sales price rose slightly, diverting the interests of farmers
and middlemen; influenced by the serious losses of fruit storage en-
terprises in 2011, the enthusiasm of some enterprises declined,
bringing new problems of citrus sales in 2012.

The construction of National Citrus Industry Technology Re-
search System is facing some problems of science and technology as

well as economic and management issues. The citrus industrial eco-
il s
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nomic research position plays an important role in the construction of
National Citrus Industry Technology Research System, with main
tasks are as follows: based on agricultural household operation, to
carry on economic and management studies on the prominent prob-
lems in the former, middle and latter periods of our country citrus
fruits industrial development process; to establish a relatively com-
plete economic and policy research system and information services
structure; to provide decision-making consultation service for the re-
lated industry management departments and local government depart-
ments, economic and technical consultation and information service
for the industrial development, and management consultation and in-
formation service for various users ( peasants, enterprises,
professionalcooperation, industrial association) in the industry.

Annual Report on Economy and Development in Citrus Industry
2012 is the academic selections of 26 articles and reports written in
2012 by researchers of Research Center of Citrus Industrial
Economics, National Citrus Industry Technology Research System,
which is expected to be published annually since 2009. Five topics are
included, namely, production and industry technical and economic re-
search; market, circulation and consumption research; foreign trade
and international trade; informationization and standardization man-
agement research field; industrial macroeconomics and policy. The
26 articles and reports are selected to be published to serve for the
primary purpose of attracting the attention of industrial and academic
peers and deepen these researches, which will positively maintain the
sustainable development of China’s citrus industry.

I would like to express my warmest gratitude to those who give
instruction, support and assistance to the publication of this book.
Namely, Liu Yan, deputy director of Department of Science and
Technology Education, Ministry of Agriculture; Zhang Guoliang,

section chief of Industrial Technology Department; Xu Liqun, vice
& 1
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director of Industrial Technology Department; Wang Xiaobing, asso-
ciate director of General Office of Ministry of Agriculture; Ye
Zhengin, director of Management Division of Plant Industry; Ma
Shuping, deputy director of Seed Management Bureau; Zhou Puguo,
deputy director of Planting Management Division; Cai Pai, secretary
of Organization Committee of Ministry of Agriculture; Wang Ge,
section chief of Economic Co-operation Office; Long Xi, vice director
of Economic Co-operation Office; Li Li, vice director of Economic
Co-operation Office of National Agricultural Technology Extension
Center. Thanks also gives to researchers Han Jun, Qin Fu and Wang
Huijun, members of economic coordination leading group of modern
agricultural technology system industry for the guidance and sup-
port!

Besides, we should especially appreciate the help and support
from Deng Xiuxin, the academician of Chinese Academy of
Engineering, chief scientist of National Citrus Industry Technology
Research System and the President of Huazhong Agricultural Univer-
sity. Special appreciation also goes to executive expert groups, the
functional research directors, post scientists and heads of comprehen-
sive experimental station of the system.

Thanks give to relative leaders and technicians in agricultural de-
partment in main citrus producing areas. Meanwhile, I am also grate-
ful to Huazhong Agricultural University, leaders and colleagues in
Science and Technology Department and School of Economic and
LLand Administration of Huazhong Agricultural University for their
concern and support.

Thanks to earmarked fund of Modern Agro-industry Technology
Research System construction and construction fund of national key
discipline-Management of Agricultural Economy of Huazhong Agri-
culture University.

Finally, thanks to the help from editors of Chinese Agricultural
o3
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Press, such as Yan Jingchen, Xiao bang and so on. The selected arti-
cles and reports in the book only represent personal views. The
knowledge and studies could be limited, so if there would be any er-
ror in this book, do not hesitate to give us your comment and sugges-

tions.

Qi Chunjie
Director of Reasearch Center of Citrus Industrial Economics, National Cit-
rus Industry Technology Research System and Director of Institute of Horti-

cultural Economics, Huazhong Agricutural University
May 2013
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DEA Analysis Based on Citrus Production
Efficiency in Hubei

e # AREF
Xiong Wei Qi Chunjie

B E AXXHAZEES%4HE (Data Envelopment Analysis, DEA)
%4 K E 2005—2010 £ A A& R AR E R, AHLEHBEERES
HW3AEFRAL2EFHAEFREHRTT M. £RKA, H, #E. S
. BENAEFRHEABAEZAXEA U AR A ERS; Hltdat
FRHAEZRAFERNIERTHABARERGTEAK S WEER, #
ABEFHAEFEFERAMETERTHEABRARENE S B EF>
MAEBERFRET BEBARENES, 2EMIBHEFHAEREL
BAREEFHARAY N T ZERARERNE S,

XA MHE; 2EFLEFE; REXM; EA#EY; DEA

Abstract In this paper, we adopted the DEA method to analyze the cit-
rus production efficiency in Hubei province and other three main producing are-
as and the national average productivity based on citrus production cost and
revenue data of 2005 - 2010. The results show that, the TFP in four main areas
experienced obvious periodic fluctuation; TFP of citrus reticulate in Hubei de-
pends on the combined action of comprehensive technical efficiency variation
and technical advances, TFP of tangerine in Hubei depends on comprehensive
technical efficiency variation; the comprehensive technical efficiency variation
of citrus reticulate and tangerine in Hubei depends on scale efficiency varia-
tion. The efficiency variation of citrus reticulate and tangerine in China depends
on scale efficiency and pure technical efficiency.

Key words citrus; total factor productivity; efficiency variation; technical ad-
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vances; Data Envelopment Analysis (DEA)

MG R RS — KRR, EFTAKRPAEER, 'Y EE M., &
R, AR AL RE, REMERAERFREHK, MR
Rt A EA. B RREME LRI XZ—, EERMARE B A R,
2010 SEM B APAE ALY 22. 92 5 hm?, P& 8 301.04 1 t, S HEEESE 4
RLFNEE 5 2. LA o B KR ™l B 2 B LR AT 2 57 10— KRSk,
AAEHEAR RIE. PRI S o R FIscsE AL SR TR STk . HRlfE
G T ERBAN KEXC RN L — 2 R BIE B2, M
AT RE R T ERBOR T2 BRA RN, ZWH T FAIFHr b4 i
A R R B B R B o BRI E L. QME RS, X T4
PR BTE AT 2R A DEA 2347, i3k Fx 3 B /NE A P RO AT
T DEA it 2= MR h A =k & E R A=K7 T DEA 4
BrE2ls AR IASERHAAL A SR L A PR AT T T Malmquist 3850
DEA 4p#1t*; ZREHLLA DEA Jyikf) CCR = it R IR, B RITE
il dn TAr A PR HEAT I s B %I A DEA 9 Malmquist 15307 2%,
WY 1994—2007 WEFMEE WERAEFEFH )5 7S B REILRTH 4 7=
PREPIRR, M T PEREEF2ERETE, EARBRMBARIS KA
B A TRARRED ) o A SO SR PSR .45 4 BT ik Je 3R E 2005—2010 4EAH
A RAS IR B » XA A 2 R A 7= 3R 0 28 B B oM s AT 43 #r
HT R B AR A R AR R

—. REE T SBERE

(—) =8EN

DEA RHAZRZREE¥XFERL. FEAMPET 1978 £, HTIEMHE
FIERIIE A AR, FERR AR T, A MR A AR
W, XMPSRBITTHITEF=B UMY . DEARE RBRAVEHA 2%, RET
B, RSN R SETERN—MIT 2 A TR, h Pk
ZHHEAHEFF R B EHEE —ENEE, BRSREHEZNME, X
RATBEWITHREE, FFEATERLRE R, EHieEN b
LR T AR A PR AR AR 72 S A P R B W

DEA FE4u$E CCR A F1 BCC BB FIE X, CCR A& B Charnes
FIR K DEA ZERERY, #AEE . JORBMA A TRAA I, AR

b & P AR SO E SRR EE U E Y N & W TS
59 e
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(A ] REAFFE AL GRS T, RIS AR, Friligce
(Pt RN BRI . Charnes 25 F 1985 4F42 1 T BCC ##), RI7EM
BRI A BB T, XF CCR BERUHAT T ENFF A LBRIBIE. BERGEHE
R R ABARBOR GERCR T . AP ARBERIE T A RA A
BAR, HrHEkit, HHRERRNRABERESH LR, IEEERNTSE
P SBRARLEIREILE, F™HERA. EERERRKERAERES,
AT R .

Malmquist 38 % & Malmquist 7 1953 FER H W —F S i35 %, 1978 4
55 DEA BgES, T ZHATHNELSEZRAETF (Total Factor Productiv-
ity, TFP), Fare #§# F BCC # % 5] A Malmquist 4= = % %8 ¥ i 55,
H— KGR BARBE SR IR (Tch) MEEML (Ech), £
LEEAETFAF (TFPch) BREA#L B REREBESIEHNWER, M
ZATEARUMBEMBEBEARLE (Tech) HHMBEE (Sech), HARBMER
B 7 A 7= R, Hp B R B R R RAB A R A R B, MR
TN ERBAREKN 2ERAE RN ER. BERELNT.

M,(X,,Y,,X,,Y,) = TFPch = Tch X Sech X Tech

(Z) YIERRSBINERE

BT DEA #RI7EAL 3 OB & TR S mak 5, A& A FathF
5, BEMHARERAMANE 3 — F R LER A= RHEa R R s, B
ZAHIFILK F 7= X AP A s BRSO I AR BGE S — e BR W R I B
b, B, #im. TARMEEFEAFREAE, KA 2006—2011 (L&EK
FE A AR FERHL SR ) A G A ™= A 5 e AR B, 1 EEAE . AR
B EREER T S, RREEENYRSRSHRA. ATRAMLE
HBAAE BT B A =RCE. K, WRSRSRARISAEEESE™
AR PR SRR AR B . K& TR S X H AR 54 =M
MHMSEY SRS, AFEERERAMEERARRS; ATRAREEM
WP EERFEANFTHNNRA, BEKERTINFETRARSS, tib
A BN, 18 T HAEA—FP A P ERRARE R RA, BEREmHS
N EEHITH.
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