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Preface

Since the establishment of diplomatic relations between Ethiopia and China
in 1970, the bilateral relations between the two countries have developed well
and our cooperation has a long history. China has become Ethiopia’s largest
trading partner, largest project contractor and major source of investment.
In 2019, the two countries signed the “Belt and Road” joint development

initiative.

Agriculture is one of the key industries supported by the Ethiopian
government, and it’s also one of the key areas of cooperation between
Ethiopia and China. To further strengthen bilateral agricultural cooperation,
supported by the “Ethiopia-China Agricultural Cooperation” program of the
Bill & Melinda Gates Foundation, in November 2018, the Foreign Economic
Cooperation Center of the Ministry of Agriculture and Rural Affairs (FECC)
and the Ethiopian Agricultural Transformation Authority (ATA) signed the
“Memorandum of Understanding on Promoting Cooperation in the Field of
Agriculture in Ethiopia”. The aim is to identify cooperation opportunities,
co-design Ethiopia-China agricultural cooperation program, taking the
development of agricultural value chain cooperation model as the starting
point, in a demand-driven and market-oriented manner, attract Chinese
public and private sector to come in to jointly promote the development of
Ethiopia’s key agricultural industries, improve the agricultural production
capacity and the livelihood capacity of Ethiopian smallholder farmers,
contribute to the reduction of poverty in Ethiopia, and achieve win-win
results. With the support and cooperation of Gates Foundation and ATA,
FECC has taken the lead in conducting in-depth study for nearly two years in
response to the cooperative development needs of key agricultural industries
such as beef cattle and sesame proposed by Ethiopia. In May and November
of 2019, FECC organized delegations to come to Ethiopia and conduct 17
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days of field research, during which time abundant first-hand materials were
collected, and the corresponding research report was completed after the field

research.

This study is unique in that it explores the international cooperation model
of agricultural value chain and focuses on the sustainable development of
cooperation. Based on the practical experience of “going out” in the field
of agriculture in recent years, in this cooperation, FECC does not focus on
single link and single type of cooperation, but on building a value chain
cooperation model of agricultural products, from farm field to dinner table,
from inputs to market sales, focusing on key links in the value chain of
Ethiopia’s beef cattle and sesame industry, combining with the industrial
development experience of China’s beef cattle and sesame industry, and
inviting senior experts and leading enterprises in the industry to jointly
conduct research and field visits. All experts and enterprise representatives
stated that understanding the upstream and downstream development of
products through the investigation of the entire industry value chain is
conducive to better studying and assessing the opportunities and challenges
of technical cooperation or investment projects. The research eventually led
to the value chain cooperation plan of “integrating industry, university and

research, and linking upstream and downstream links”.

This study has been emphasized on and supported by multiple parties.
Special thanks to Gates Foundation for their support and cooperation in the
initiation and implementation of the project. In the process of the project,
we received extensive support from multiple institutions and departments
in China and abroad, including the General Administration of Customs of
China, China International Development Cooperation Agency, Center of
International Cooperation Service of MARA of China, the Economic and
Commercial Office of the Embassy of China in Ethiopia, the Agricultural
and Rural Affairs Committee of Anhui Province of China, the Ministry
of Agriculture of Ethiopia, the Investment Committee of Ethiopia, the
Embassy of Ethiopia in China, the International Trade Centre of the United
Nations, Ethiopia Office of the World Bank, African Green Union, etc.
We invited the industry’s senior scientific research and technical teams,

leading enterprises and Chinese funded enterprises in Ethiopia, including

X
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the Beef Cattle Research Center of China Agricultural University, Oil Crops
Research Institute of Chinese Academy of Agricultural Sciences (OCRI),
senior agricultural expert group of China in Ethiopia, Meat International
Group, China Tuxu Tongli Import and Export Co., Ltd., Qingdao Yebio
Bioengineering Co., Ltd., Inner Mongolia Oriental Flag Beef Cattle Industry
Co., Ltd., Asia headquarter of Continental Grain Company, Unival Group,
Hefei Yanzhuang Edible Oil Co., Ltd., Wuhan Good-seed Technology Co.,
Ltd., Transsion Holdings, Wuguliangpin Network Technology Co., Ltd.,
China Civil Engineering Construction Corporation, Sinoma International
Ethiopia, Ethiopia Yayu Farm, etc. CGCOC Ethiopia has given full support
to the local activities of the field research of the project. We would like to

take this opportunity to express once again our sincere thanks to all parties.

In the later stage of the study, some cooperation proposals have reached
a consensus and entered the implementing stage. ATA went to Qingdao
and Inner Mongolia of China in September 2019 to conduct on-the-spot
investigation on enterprises intending to invest in the value chain cooperation
of beef cattle industry in Ethiopia. Chinese funded enterprises are vigorously
promoting animal vaccine investment projects in Ethiopia, and enterprises
of both sides have held multiple discussions on the beef cattle breeding and
slaughtering integration project in Ethiopia. At the “First Forum on China-
Africa Agricultural Cooperation” held in December 2019, Hefei Yanzhuang
Edible Oil Co., Ltd., Zhongkenjinxiu Huanong Wuhan Technology Co.,
Ltd., Ethiopia Hiwot Agriculture Co., Ltd. (the largest agricultural company
in Ethiopia) and Desta Group Co., Ltd. (large farm in Ethiopia) signed the
“Memorandum of Cooperation on China Ethiopia Sesame International
Order-based Farm Project” respectively. The two companies planned to start
the joint production in 2020 sesame production season. Subsequently, the
Embassy of Ethiopia in China went to Anhui and Hubei provinces of China
to visit the two contracted enterprises and OCRI.

However, the global pandemic of COVID-19 broke out in 2020, and unrest
in sesame producing areas of Northern Ethiopia in November 2020, caused
most of the cooperative projects designed for this project to be postponed.
It is gratifying that Wuhan Good-seed Technology Co., Ltd. and the Oil

Crop Research Institute of the Chinese Academy of Agricultural Sciences
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have jointly applied for approval of the Hubei Province’s key research and
development project in the field of international cooperation “China-Ethiopia
high-yield, high-quality suitable mechanized sesame variety selection and
demonstration”. This project is being implemented jointly with Ethiopia.
The world is striving to fight against the pandemic and the situation in the
sesame producing areas of Ethiopia is tending to be stable. In order to restore
economic development and people’s livelihood, the demand for cooperation

between the two sides will become increasingly prominent.

It is hoped that the publication of this book can provide first-hand materials
for the value chain of beef cattle and sesame industry in Ethiopia to relevant
institutions and enterprises, attract more public resources and private sectors
to join in the cooperation, accelerate the practical cooperation in relevant
fields with the joint efforts of all parties, realize mutual benefit and win-win,
and promote the two sides to achieve broader cooperation in the agricultural
field. At the same time, it is hoped that this book can provide value chain
cooperation model reference for other international agricultural value chain

cooperation.

Editorial Board
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The livestock sector and sesame play an important role in the economic

development of Ethiopia. China and Ethiopia have the potential to expand
cooperation in the livestock and sesame industry. Ethiopia has the largest
cattle herd in Africa and the fifth largest in the world, but its export volume is
limited; sesame is the second largest export product of Ethiopia, and Ethiopia
is a major producer and exporter of sesame in the world. China is a major
international consumer and importer of beef and sesame, as well as a major

importer of sesame from Ethiopia.

This program carried out in-depth desk research and field research on the
value chain of beef cattle and sesame industry in Ethiopia. The beef cattle
and sesame industry in Ethiopia have good comparative advantages and
development potential. However, the epidemic diseases of cattle in Ethiopia,
the quality and cost of beef and other factors restrict Ethiopia’s entry into the
broad international market. Sesame’s low yield and high labor cost restrict
Ethiopia from gaining greater international competitiveness. Looking back on
the development history of beef cattle and sesame industry in China, we see
that China has experienced a similar course of production and development.
Through the development in recent decades, we have accumulated rich
experience and suitable technologies in all links of beef cattle and sesame
industry value chain, and formed a huge consumer market and import
demand with the development of national economy and the improvement of

income level.

In terms of beef cattle industry value chain cooperation, it is suggested that
Ethiopia create a better business operation environment to attract Chinese
private sector to come into the field of epidemic prevention and control and
integrated production. China can share experience and technologies with

Ethiopia in breeding, fattening, feed, epidemic prevention, slaughtering
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and other key links of the value chain, so as to reduce production costs and
improve beef quality. China’s scientific research institutions and the private
sector can seek opportunities for cooperation in technology and capital in
the weak links of beef cattle value chain, prioritize epidemic prevention and
control, build vaccine and veterinary drug factories, and help to strengthen
the epidemic prevention and control capacity of Ethiopia; establish
forage planting, beef cattle breeding and slaughter production integration
demonstration projects, control costs and improve quality; the development of
beef export market needs to follow the Live Animal and Meat Development
Strategy of Ethiopia, with a focus on expanding the Middle East market
in the near future and expanding into a broader international market in the

medium and long term.

In terms of sesame industry value chain cooperation, it is suggested that the
core goal should be to increase the yield per unit area and reduce the labor
cost, attract the Chinese public and private sectors to establish a long-term
cooperation mechanism, and carry out technical cooperation and capacity-
building in variety improvement and mechanized production; based on the
mature production organization system of the sesame industry in Ethiopia,
we should develop international cooperation in order-based farming, embed
appropriate breeding, cultivation technologies and agricultural machinery
in order-based farms, and ensure the stable sales of sesame in Ethiopia. By
creating a model of cooperation demonstration, more Chinese private sectors
will be attracted to join in, so as to achieve mutual benefit and win-win
results and promote the sustainable development of the sesame industry value

chain in Ethiopia.

XVI
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Ethiopia is located in the northeast of Africa, with an area of 1,103,600
square kilometers and a population of 112 million (World Bank, 2019). The
country is an ancient civilization with a history of more than 3,000 years and

the second most populous country in Africa.

In recent years, with rapid economic development, Ethiopia became one of
the fastest growing economies in the world and a great attraction to foreign
investors. Ethiopia fully learns from China’s development experience and
implemented the development strategy with economic construction as the
center and agriculture and infrastructure construction leading the way.
Ethiopia issued the Growth and Transformation Plan (GTP) in 2010, with
three stages: GTP I (2010/11-2014/15), GTP II (2015/16-2019/20) and
GTP III (2020/21-2024/25). At present, the first two five-year plans have
been implemented and a series of significant progress has been achieved.
According to the statistics of the World Bank, in the past 10 years, the
average annual economic growth rate of Ethiopia has been nearly 10%,
ranking among the top 10 fastest growing countries in the world for a long
time. In 2019, against the backdrop of global economic downturn and severe
domestic drought, Ethiopia’s per capita GDP was 961 US dollars, still leading

the world with 9% economic growth rate.

At present, Ethiopia is facing “growing pains” such as rising government
debt, continuous shortage of foreign exchange and imbalance of regional
development. Ethiopia learned from China’s experience, built industrial
parks, formulated financial incentive policies, non-financial incentive policies
and other powerful preferential policies for investment promotion (see the
Annex). With abundant demographic dividend, low business operation
cost and huge market potential, Ethiopia has been continuously attracting

foreign investors to explore business opportunities in Ethiopia, and China
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has become the most important source country for foreign investment in

Ethiopia.

Agriculture is a pillar of Ethiopia’s national economy and foreign exchange
earnings through export. Ethiopia and China have ample room for
complementing each other and win-win cooperation in this aspect. Ethiopia’s
agriculture accounts for about 40% of its GDP, and the export of agricultural
products accounts for about 80% of total export. In particular, livestock
sector directly and indirectly contributes to the livelihood of 60%-70% of
the population in Ethiopia, while nearly half of the livestock sector is cattle
farming. Sesame is the second largest export product in Ethiopia. China is
a major consumer and importer of beef and sesame in the word, and it’s a
major importer of sesame from Ethiopia. China also has rich experience and

suitable technologies in the development of livestock and sesame industry.

In order to strengthen the bilateral agricultural cooperation between China
and Ethiopia, supported by the “Ethiopia-China Agricultural Cooperation”
program of the Bill & Melinda Gates Foundation, and with the full
cooperation of ATA, FECC led the research on the Ethiopia-China beef cattle

and sesame industry value chain cooperation from 2018 to 2020.

Part I of this book addresses the research results of Ethiopia-China beef
cattle industry value chain cooperation, and Part II addresses the research
results of Ethiopia-China sesame industry value chain cooperation. The
contents of the specific chapters include: @ Desk research: based on the
existing literature and data, a brief review of the breeding, fattening, feeding,
disease prevention, slaughtering and processing, export of beef cattle
industry value chain in Ethiopia, and the variety, planting, market, export and
other core links of the sesame industry value chain in Ethiopia. @ Sharing
China’s experience and market demand, senior experts in China’s beef cattle
and sesame value chain were invited to join the program team, to share
China’s development experience, to make comparisons and analysis of the
similar stages of the two countries, to analyze China’s beef and sesame’s
consumption market and import demand. 3 Field research: FECC invited
relevant Chinese enterprises interested in the value chain of beef cattle and

sesame industry in Ethiopia to join the delegation to share their preliminary

XX
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research results and identify the detailed needs from field research. In May
and November 2019, FECC went to Ethiopia to investigate the main links
of beef cattle and sesame industry value chain. For the two delegations, 10
experts, 12 enterprises and 2 international institutions were invited. In 17
days, the groups carried out 52 research non-stop and collected rich first-hand
materials. ® Combined with desk research and field investigation, analysis of
the development potential, international competitiveness, and constraints of
the value chain of beef cattle and sesame industry in Ethiopia. 6. Cooperation
prospects and suggestions for Chinese public and private sectors participating
in the development of beef cattle industry and sesame industry value chain in

Ethiopia.

XXI1
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2.2.1 HBXEEDP

A A AL T 4R, BRI, ARAEIK, PHALIRKAIP X, S AR
RYAMEE S EE A, KA A REFEINR, T, M Zgassira
(M), BTERARK, SUHEHRAREEE, RIS RE/EER, BRI, L7, W5
HHTALS & (BIRX) 60ME, X, RIXAEL WX, FALA 4 K EEE, Hill,
BRIGFI TR 48 (BIRK) 298 (1), BRI RIEER, A4 Xasmmll, ®5K,
. SRS (BRI, EfET) 67408 (W), FIIFERAREYRE- mEtATERE.

2.2.2 RYRMNIFRFE

o R A R RROR IR T T A e A, KPR A ARER AR A g, &
R VAR, A ShR . =R e A IR AL,

M JLTAHRMIMEEE T, o EEA N RAEEE NS SR, mAEnN . g
E bR Aol et 2, H R 20 120 80 AR AUTT AR ST SME TS A T i Mh IR, AEE
AT BRI T . S AWS ), JoRmE TR, LFERS. EEE, B
4L BEAFERA, 20164 DOk, HFEMBORAI., Hrvds, S S E Kt
HT 20 275 K%, IR 35 /RS B, FEaltiri At R HAT, HEL
BITAWARE A, AN, ©F LAMEA A, 26 KA ARSI f .

Wi (A4 SRES R (2011—2025) SEHfir 580 db—HfEut, HENFZL
BAGEBEMIE, BERNFZOEMIHE AR R, MLkt —
LA SRR A B LR IR R & B A A S B NE SRR i A A EE R
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HH ] A AR B ) E R ROR FEON R ALEREIE , 0 THIBIE MR IEZ#IBIE R
WAEMRRE TR, HSEGRMMEIREME G E MR, G5 R E e
o WA SRR T EMBEARERRIEHE Z.0F AR M B R el Xz
THEFRER, Aol Ebrseg IR 2] 7T EEAER . FEHTT A A s iR SRR A A 7, 4K
SR P TR B A A RANSR AT, 1R A TR RE

2.2.3 FIEBTAENL

(1) HeGERIXFFIE, DAY A A= A% G 7 il 1 AR EE R R A= RT3 28 5758 P R ¥ IR
F, B RCERATSHRBON R, PARSFHENRL, FRIE AR B AR, EEGERIXAA
PEIRTHARE IR, FRIABAICE AR, WAE R, WARARR, BRI
A A TSRS TR SR AR M 2 B AR AR AR B AR . B A= A R AR, A
BEW 2 PRI KA 5K, FEE 2O A 7 A UL R U AR B A A TR i, dg Ik
BB FRIEIF BB 7 S8R

(2) HE N, B AR BRI A S, R = & A R AR O 9 R
W, TR A 2 AR A SURT AVE S MR AR B HLIERE, TR — A FU B P A DR BR A 2
i, (HT S AE R O AN R AR B S BOE IR LIPS 4 55 )iy . R,
P X A AR e TR AR AR AE LA 2 4 AT T A 75 5K

(3) LAMMBEEN, 2130 ZHENAFEBEARLEAER, FEATFRECMAIEK
P R AR R E BB . A0ER2-1 R, 2019 4R AR AR SR AP 1 ~ 9 Skl LBl
EM 1980 4F1798.5% [ 2 50.9%, 4 A~ 10 ~ 49 K A4-3529,521.7%, 14250 ~ 99 3KHY
F3179.8%, HAL1003L DA FEIEHE A 17.6%., 3 BB BL T AOF AR AR AR
B AEFRERE . FRRRE . CHERET ALEEET B EE ML R
B IEAE R P 2R Pl ) R IR AR O 2

®2-1 2ERFRAFIELETUER (%)

FHEXE (%)
1~9 98.5 50.9
10 ~ 49 13 217
50 ~ 99 0.1 9.8
100 ~ 499 0 10.0
500 ~ 999 0 33
10004 E 0 43

BEkUR . P EECEESTE2019),

2.2.4 WNEFERLTK

[ A AR R BT R R AR s A p E P B R AR PR ALY, X AR 28 T R E S A AR Il
AR, 20114 P ER AL R Bk E 22w, Rt REEIAS 0, HEPED
SO AF G A BRI R Tl & R, 2020 4F o [EI e A 1 e S = B 35 25 276 J7 I, ARpAs = =
fH 1291123 7T,
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(1) gr B 4a k. KER /A HUX A A AR FRFE A Pl 8 ] B R PP IR 4
G BATAERAEYREFE . DRSS RE A R M B DA BORS RN SR R B DR R AR,
Tk, NFEER. REORARSE, BB B AR T S B R vk A iR, ]
PARC I VB FRMER AT G N4 E T 77 R .

(2) /NEIARARA A SRR N T3 %) 12 i . Bl v L A A el A N T AR i 3
it AU B A 2 SRS R M DR AR 2 A, FE—RIR PR R A4 5700 Y, H
EHE R RIE, RS &RERHIERS, VNI LRI T N o) iz,

(3) TPEHRHE B ) b SRk, FEE TRV AR BT i A E K K T 5 S 1R A T A Bk
RIS, AR AR PR ok T — R AR B, DA CBEERT S B AR AR R R
FEIRE, CWET RS BRSSO E, SH/ANE. . S5
KA. AR AR Aoty M = S RDRL R R BT FR SRS MMRT S b 1. R K
EERP AR RAITAERNMER, MRS R R L% s, XA
o ELAERG IR . AEYERE . SRR, RSN, AR,

2.2.5 BRIBMHEERELRRRK

(1) ER IR R, HIE 1997 TR (P A BRALRE S By,
o E S YRR R B A R BRI, B &SRS, ZEE, R EAM
GLEMEA RN, 2012485 H, HEFE T CERB K empiE ikl (2012—2020
AE)Y, BRG] AL S BEE I E N S EE e 16 FhoR1 E R B E A SR Sh e 13 Fh, $1]2020
A, DERRESE 16 R SE B 1A A0 ] Y sh DR ik B LRI BE 2 B AR HE, -0 B 3 R 43
4% AT, SRR, FETIZRA 3k T A KU S 5 B AR, 3h 9 995 Bl i TE 72 A 3%
Pl a1 B2 E I IO I, RIS WA 2 AR B ) SR

(2) @ THSMBILZNMPIERZR, 2ESBESERE PR IREYNE, ZEk
HohW DAY, ERE S IE . WERNEMEZYBIEER, RILEZE Y bR
PERYELR TAE, fERARFRAEEEIRTT, BBy B 75750 K b B X% — Rk n %
T, I S BB — KB G, SEMEIZBE A TR ST 5 B A A
ek, FEERSETE, PERAEHMOERE, MEKRE,. BRHE, PEQ
PERGRER . PR R PREEEEEIE R, B E E A T

2.2.6 BENIERDLEN

HER R AEBEEL 4300 53k, DUMESTBSERE, MmN R T %
B SERAE 1T LA BRI 250 25K, EBERAEFELERN10%, 7= EEME
KT, BRERZ%, WA B EM L4 KERa RAFEEREZ T, mhH RS
HEESE, BERSAENGIE T, BEE. JJEMERRES DR & MEEESES]
B, BB B B AL B E PR,

(1) BEBEB LA E B, EAERTIT “HHAEE. G—MBl. E£PREE.
EREBSE FEASMRE T RN R L E R TBEZ )G, WA B S FESL T R 2R E S
JBSEMME . TSR T 20044 R T (R ThagAd £ B2l TEMNESEIL), Wi
T A4S B S E S B SE R A A TR R, fELR. B YL WL 4@
BLOTNERBAPIE SR, P SR O T E B SERAR A R B R B, DAGRIIE
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HIRERF NIRRT 4,

(2) KREUE S Al e 47 /8 S 1 Pl 0 i BRI e, 4R B e B ad 1 0 Sk P A B 2 bl
EARSAT T AT REIDARZE M HER A& M a8 W R 40, SCHLA A4 A5 28 & =2 21 2 148
P AR T 2 B A 9 2

(3) B BEMTTATEESROBERS, EFEFEABELN, §EFmES
BT B EEEh R AR E TR AR IER, SE AR SR RN LB AR I AR SRR, S
JE G B AR 2T D A AT A HEAN AT o JB 5237 18 ZORUEAT /K o 5 B pRad Ay, % 2
FRIR SRR T8% , KWL, AMERATI, kB ERE R LR
TR S 14

(4) —dtpat Sl R HE AR G M g Bisim . “BHRID” “RE” B
#” PR P DURPDL” “ARERHT R THT S—HIUT5 B s bl i m )
PR, ERCN P E S R K AR T3 75 AL A B A A PR B R AT S, X2
PR A g T i LR R E A A A SR EITEAL, BRER TR B A
24, WA T HEERE,

2.2.7 FURARRBEARFTSETE

WURFEESL T 58 B9 A A Pl e AR PR R, A 522 T ) 4 ) o P ol R o [ s )
RS L, BAE. . BREREEEEA, REEEE N LA EEER Y
B IR ARTE R IR AT 4 IR

AL ABHIFR A P B Tk A A A ML E AT B3 2010 4R K0 ARS 3 “ER
A=W FARERIE ", —>H1400 22 B G B 7 o P Y A A R R &
BRAA T BAR LRI, HEARE P2, EEXF P2 R a5 ) R s A
T%s BHFHRARAINT:, MELRARMS RN AR LRl S e
Rz BB 1007 NPAE, 2533 ~ 64 AREERYS2>), R DATESERI AR ML AH SR ER il o

GERE, PEHASTLMEREERCEALE. HEZZOCEMS. R4
uh. BIHEEY. BIEY. B, ARSI T E SE R A A L B
s LA A bR e, FACARME, GDRHEURMRE, A r i REARUE, AR 7 SR A
e, SR AT ARIHE N A E KA AR A Rt R AR

2.3 ZRWHARE

S ERA R R EE:, Wghish, BURGIs. @8R BORRE, SRS
Fe. BSOS A E A A R R AR T EEAEM.

(1) A4 Wisted Rhi G mehhr s 8w, 1 E A ¥ GDP K- 1980 4F 1L 24 290 3£ 7,
2000 4353 959 3£ 7T, 1M 20194 2k F| 10 276 KT, FEEAK RIS, THIREXTRE
PITH BT, BERERIEh A I R Pe Tt . T E NI AP IE 95 A 1980 4E 1 0.3 T w3 i 2|
20194E )6 T3, KT 1945,

(2) BURFIFBOR FE RS R R EBEEEM . SRR, BUFESHE T
€1996—2000 4 4= [EFEFT IR & o R HI H A RNEY (R4 a ittt (2003—
20074F)) (EE P RH KR/ (2008—20154F)) (4 E R As L Rkl (2011—

/|
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20254F)) (axfEAf AR (2013—20204F)) (xR E ROl A ML (2016—
20204F) ) (RFedt Al A AR SEILY &—RIBUF I, XLEEERM TR BT
FESER T A E WA L XIS R, A A s AR T O], ROHERE T ALY K
JEHRIZ, BURBESL T Se s BRI AR, 557 T BTSN A =1 2l A A A BA L.

(3) AR A HEREARTE T LG DR 3R E BRI S BFIE ., T4 BWTE
R “REREAT “RaEl+ LT A+ A+ R SEARSERK, #i5
SRR, B RTANERFEE MR, B, HESLENTHREG T M.

(4) SIASMBTASME, RO E P ERLREL, BOETTRAR, HEAERN AL
TAHE NG I RAR AT, SR EZRE, WAL, KE, #E, HAREERY—
SO AL AE P E A R RL, SRIE, N, B SR MEREE BRI, REUM B S E Ty
AIFRAE, Flin, ZREIEKER R T 1979 410 E LR, S5 E AU A
Fl T 2006 58N TR T A A5 A OB SE LA AR (dbs) AIRATE A
W5 Fe Ol A 1A 5 P B A AR A A, e B SN F IR L %, X
YEANGTIGIA, AUE R E AT AR E N Z oo, i By E AL GE A ATk
KT E PR o ot BB AR BOR, R T E A A S E PR

VR B 72 0 5 52 s R 52 W ATl P 2 Ml ) o 5 S R I M A <l 8 A Y
It A SR, B WA PRV SRR B3R T, “Hp /R Rk e mh” o E PRI
W™ AR IR e AR AU I T A ARSI R AT 8, A 2RO
PR Al < R PR B LA TE mp ] A 2 7l B ) BRI AN Bk i B E el 1001258, AP A
7V B A BRI T B B4 KRG A % e PR

(5) SEREBREHEBA, XFREFRfRdE, PEAS LR POE LR, 55T EERA 4
mA IR E . FIHMR ., FACE R, O, PREEE . R A ORI, B SR E S
HIRRHEL TR 5 A S ) S AL, L 2 MG A1, FIEE. AL, Wl py 2l
[ br ot R 5 20, FEA A S TR E PR, BERIE R, fE R AR
TEAE] 30 4 A E] BLUE 52 T A ARk A8 E 5K 50 ~ 804 iy A A

(6) PR PIA P ILAFAERIA L o A A7 TR I P [ B 2 A4 A 75 SR O T 4% T R AT
BRWER, BENFERZAR, —RIFEMBEAK, S00 KRR A 437 M A 2 5%,
TR ATS R 3 A A RN R E BRI B BB RS, H2
H i 4= R N BB B RS 8 0 ik, A& IR, DB, 4. R
TS, AR RS RS RAERZ T TR RATSS, HRTENH 8%,
T E SR RE v MRS A, s A, AR MR 0 . =R ARl B B S B AR B B
FOHE) S A R E MR R . B A EE . WA ECARE, Aot G, W
PRorEIRRIESE, A FEIEBT SN

2.4 DEHS5KREASGVARBIR

TP (T 1980 4R 8l ) SIRZEE AR (BT 20174F40%) By A 4~
WK EAFE RSB ZAL . NEEGLE, WERINLMH & EARE L. AR
H, WRIEMHF R A K E S, EHIEN SRS MO I E, A4 A %
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&, REFWLSEMANGHERELS ST EDE, RUREAELAE A4 AH 2R,
P B A BB A A= BAR, O Tisa AR AR £, e AR, FE, Bt
RESE T, P EA R RAR U .

I A AR A A R R T AR 3 0L, A B R B AN B AR R B AR R

Tl R ZE A A 7l i) A i TR AR

i (3R2-2),

+R2-2 1RE2017 FFFE 1980 F & R A 4l b9 2= AR FI =l SRS LE

it

RE (201745F) FE (19804F)
HIEAH
E R O FrAE) 1104 960
HRbER Ak 1320 16 593
AB (FA) 10 500 98 705
=i (rmg) 2312 32056
GDP & ({Z3£7T) 806 2149
SNLH#E# (123£7T) 30 25
A¥JGDP (37T) 873 290
A\ GDP it FtH4 161 95
=B
Ak g (O73k) 6000 7200
|2z B AT i3ibEs
S HHE
ApEreE () 459 269
NBEPIHT: (Te) 32 03
TEAFIA AT 2% B AR tHAENC R E th AERNC R 3
N 5EE 0T PAREZR KT HHAR AN IR
mFpFnE e
B SFp ASH AR FNEE D ] Al 2 A
EJi- Wi AR AR E, LRNTENE (AD)
TR R EK. mRE EK . INEERE
FEE AR KRG REH, TR, PSR 2L
FEHRL FEFE AN AR VEVIRERF . RIRMCE, EIF=m2E
JEE A R e Vvl
R R ol T FEPEO, ENRIRRES
Pt A i ol ik & * e
BEEigE
HREE (T52) 225 240
fitkE (F55) 108 114
LBHr=p i (F38) 89 93
AR (%) 6

10

BARIR . VDT & A,
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3.1 HEHIE

3.1.1 BRBREEEAXRIIBKIRIR

2019 4F [ A A TG U2 S 881427 Y, A P 2R 9 925 T, J& T A Bk
WREHE2N, (MKTEE, ABHEETT 7w, CHHAAETFHEKEEHE004T 5,
20194 12 H&E4WHH A 7058/ T3,

PER A RIE RN 2012 IGEA T — DB K8, BV ER KRN, FE T
E B R E M, T ST AR PRI SR A R AR R, P EX T R R E S RN
HIFRSRAWIEG AN, X4 AR KRR 5 BN, R ERERER LEIETE N, 4FRA
KMERIETRE FA R, FERENA ELARTEAR RO IR K= E, ABER
PR ZRTE T A PITH 2% 5 HE R 18% ~ 28%, THE A 3%, BIE BARKM & 2,
P E PR AR (MIG) Tl A [ 9 2F T 25 5 K 2 RF 25 202548, I HAEAERFF2% DA L
K,

AR A A Ol ) s R R 2 R E A TE s B R R, PEA AT
FEHEDI ML (B2B) 15, HETTIH AR AT SR Aok BETHIN T M, 45
HERTE TR L ER S4%30%, HA 16%MIH R BB AR, Lol K
B TR RET R, AWHIECE 4 A TR R, g P ENE A R B
Wi, B, FFARUFIN L) 55 KA AR T T 3 A i P B

3.1.2 BEAHLROIZEK

o AR FRAE L2 B B RS AL SRR 2 R R T Y, RS, AR 2
A KT R, EFHORFEY K, #HOFREEK, 20194, PEIEHT74%
AR ET, ORGSR 25%,

3.1.3 HOFXRIRIRIEN

W AR T A 2012 4F 4R R i, AR KEGE 29%, A RE Tz —
(F3-1), FEBLE84F[E], A EMRHE K 2B RAF N RIBE, S2RASE0018,
A BCH R W A G R R A, (UK 2019FE i EF R EdERE, AXitn
R0 70, FHim, FEEOFRTIIEL T ES KRR B, BRI & K ECh
EERERMARH#HOE (£3-1), REBEETE, TEFEAESBCRIEA P LA E T
W O K.

31 2014201924 WFEOEFRMMXFRHFEOE (THl)

EzZ (#X) 2014 2015 2016 2017 2018 2019
EH 1337 1528 1366 1358 1373 1387
ER:N 739 707 719 817 835 853
H ] 417 663 812 974 1200 1686

©  AEHIRERIEITCEIR, YR BfRFE PR (MIG) BYAAATILBT IR .
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ExR (M) 2017
A E 646 339 453 543 560 356
[ 392 414 513 531 560 550
g 932 622 524 516 495 401
i 372 363 368 338 370 341
B 270 360 340 250 300 340
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3.2 #HOMIHIEFR

3.2.1 REHFLFBHE

HE O R T E 201248 el K DOk, &0 T =1k

(1) LA, 2012—20144F, [E PS8R, #5024 RAE o E P &8 FliE,
REJEOFFIEMNEINRIEIE A4, B 0 2 PR ES K r 25 A i T

(2) T4, 2015—20164F, ZF|HO4 WA, KEMls5#FO4FRRS,
T A O AR R AR HE R TR, TIALL AR ESE, T ETT S O R R

(3) R, 201742 )5, MHENREHERE, #0040 RNFIEET 5w
JE4EE|— N EERRTERE (BRI 3% ~ 5%), FIHE DR & FPR G2 2 T 5517 2
K, RIUBLRYHE 10 R FEAE AL OL BT aa PR BURR E 1Y 52 5 A1
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3.2.2 FAFZEMHNEED

HE R EER A R E AR B, PRE. ShiE. AR, B =AnE LR,
HEFEARNEHTOENITY% (F3-2), SHER, P ETIRLEASEIFHCH 0 4 A R
WOUTE, WEFBNAENN. B/R=. EBVHER. mdE. P B, EES%,

®3-2 2019FHEXAFATIAEEHRNERENE

Bz HOE (M) atk (%)
i} 399 462 24
PR 2 375538 22
=R 314 159 19
WA I 297 530 18
= 221 258 13
IEN 14 640 1
o 63 710 4

H ] T R A R O ER o B R SR, T AR A Y I 2 ROk B R AIE SR
o (1&13-2) . PRI T ZAEE R, o R SRR MG A4S 8 B A B AR OB 2 Y
PATHON T e T AR IRIRE, PRI ] AR SE Ut 1 i BB R 21 T 60% AL

ESES|
JIESPN

BRI sl

H 7 24

WA

FZE S
g ORI

Bk i 2

VORI \ Pl

&) ok

BB AR
BI3-2 0 Al A A A

3.2.3 HAXBHOBEPES

L A AR A RS TR B, O 2 54% 1 SR I HEAS B 20 SR DR SE AL (3%
3-3), BMITHERSGEMIEE Lk, fEXEHORF, AR08 B
HIERMERERWAN, RBAIE O — RS MR E-KER (il 5
£, B, BRI A1E, Jr ERHUR R 5 5 MARBOEE S . i/ NE R At DR — ik
SISO O R AT G AR, R B AT UEAT R DA SRS AL E B . A At
BB KRBT FR, Rk E D O vl e ok, DAIE— 2 inai R I3 4
BRI EETT
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%33 HESATHEIEHOFT R

BEOH Atk (%) %5

EER R (El) HRAH 12.50 R
PR AR WES (ORE) ARAF 5.10 HBEOR
HEERRS () FRAH 3.90 HEOR
RSB R A T 3.70 O

H BB &R AR A E 3.10 HEORS

T 5 s Bk DA BRAE 2.70 HECR
e RIRLLTT R & mA BRA B 5 5 4 A 250 BECR
VLI IR A B2 ) 220 Fep
RIS 5 A R A F] 2.10 BT
MG AR AE 1.90 R

BRI GEER DA RATE 1.90 HEOTRS
iR E RE PR S A RAE 1.70 BT
LA A R R R A 1.60 HE TR
B A e A A R A T 1.50 HETRS
WL RN 5 A IR A H 150 BT
=P R E B 57 5 A R T A ] 140 BEOR
TR ALY A A R A 1.40 piignpi]
FEZEE HRBEX K RARA T 130 Rz
BEBHRZAA AR O 1.10 Ao
AR RS A B A ) 0.90 Rt

3.2.4 FAFFHOGPME

W E A POVE SR IR 25, X T e 2 P A R sRAE XT3/, AR TR & E T 34 2% TR
HBERRZ—, TEREHEREPTEE G LA B KA, 24705 E R
B T 30 1 B SR 2 2E P=E A N L SR R AR Y, DABARI A HE A R, — R &
L) B SRR, R1000 ~ 5000 Wi/ 4, 6B MmN K, Rtz sk, @&
R4 B P HEE SRR R B R/, MELARGRGE AL, (ES A e e i R 25 ]

34 HESATIHEEHOMFAE

FERAR HOHE (M) CIFfh#& (£m/F5%)
A8 (80% ~ 90% 8 Py %) 5320 4.1 K. T
B 3252 43 Kk
st 2237 5.0 BT
65% A 1873 2.3 K. T
il 44 T 1433 52 BH., FE
[iixes 1382 6.8 B, FE
KK 1186 55 WL, &iE
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M i 795 70 WL, &iE
R 730 62 WL, &iE
R A 603 7.0 BIE. FE
iz 474 40 BT
JHE 408 73 BiH. FE
=12 305 5.7 VAT
R A 273 5.5 EH, FE
B 262 6.0 WL, &iE
Al 124 9.7 WO, &, RE

3.2.5 ¥ ARHFAHLBHFHER

Y KENT AR, BT EEEO4R, FEM LM “SEBE” T
R T

(1) Wy3Lgsb ), A EAS WA Al B A MR A B 2 PO — 28 8 5235, DAGRIIE
PAFFE BARM AR SRR

(2) ANBHgshT) . g — ek 0 R 2 R F S T U85 Bl AN B S i e
A, R ARAS B P BRI R AR 1T B

(3) Welgds, Lt OFA TR REM IR, SEFERINE LB MERT,
PoiEAs, HESRMIT) BEEOEFRE,

(4) BET) . XMENZZAEFER/DOMENYEZR, flinsdEmmEdE, X®ER
FRBENTLTZEETHEAR T, A SR A R g 24 # B A E
BURNI SR, HEIMHFE ORI AN RRIAERR T, MATERe#HTZ, EREE
FRFIAE A P 4 A o B TS 47 i

3.2.6 BEPrH-AF=EE

AP R JRA R R B O IR, 2 AR IR, ALK, TEEa
R B At T B s [A) 0T 7 RE A BRI 52, BEIEAHRTA R, PR (R AE X HoAt 3 ) 2
FEINRRE . BIEPA A B RS W A PR R R, ARk R 1 A i S ]
FA AR A, B R A R A TE R, PURRE I FIPLRAE SR, TREACE LA
A, AT RFED ], R A GBI A RS, oA E i A
W, FERHESS A B AP, BAREAR A g4 g, SRR s, HimE R
BUATBE s A il i AP = s A =, S A AR E R R T

BRI RETERF S K, 201451 0R, SRk F=Reit A— R BT E M, 4
W= Reml =03 E, B, B, TEHLSEN (K3-5), EEERNEBREMEE,
— T O — G OERTAI, 55— RKEE DR EEANIET SRR, B
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A AR, BEFEEER80%, 20% AT O, (HERE SRR EERE N H
HE, EARRSREMEER™aERS BT, MmO, PEFERKI U SRr8dh e 25K
AR GHAL, FFINSRAEABRA A 51 55 AT TEAL

+3-5 2014—2019 FELIKERF=6E (Tl)

EZx (HX) 2014 2015 2016 2017 2018 2019
ESE| 11075 10 817 11 507 11943 12 286 12 384
7 9723 9425 9284 9550 9900 10 200
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WORFE 2595 2547 2125 2 149 2300 2432
EPE 1827 1850 1879 1925 1960 2030
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+HH 1245 1423 1484 1399 1 400 1374
15 i 1375 1355 1335 1336 1 340 1342
HoAh 10 156 9379 9384 9329 9 402 8117
it 60 814 59710 60 478 61 624 62 878 61 642

3.3 HEAFH

3.3.1 MEFMH

(1) AR EHEERNERES T PER A EZEATH R AR EE
WA —IE T ENERFEIEA T EN ISR AE ML) R4 8, ZRASMIE
AP DU TETERAT I A TT, A TCIEE A o HA T R IR B 52 1) ik
BRI O [E 4 OIE i 35 \on AR T RENS, F BAF G P P R A e i iR 20K i
1 [ 75 7 B L 5™ e 5 LA % 1 TR BB 07 8 kAR IE

(2) PATHY R, © o e o E i ¢ B S I S A 2877 it 0 RS . AR %
E Y Zh P BEIR DLA I BOR, 8 il i R A K T HF E 1y A f % (SPS) 4%
H AN A ARG TR A F) ok B3 % R, @ 0 EHR AR B B BRSO, AR R AR
M. BETAEMRSEH, REEEER R, SR, REmEEs, oF
[ i 9 %oF s 1 ] 24 SRy 48 A2 1 SCAF HEAT A0 BT R XU A . PSR SO T AR 32, 2R %
FAEA B O E P T PR T, @O W EIT R 1A FIAE A % s S
W7, R O P ER NSRS EMERESRBOE R A& OERIEST pis T
WwH,

(3) PhiChRuEN A p R BHE ., © DA BEER T 1 r ] o S SR A s i ol T B 5
i RS RYEBRE AR . @ 0PI IE N ZE R — M if T, @mn
EHEIB RGBT (A NI MTEEOR A O E) MR ERWN R @ PE
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WIEAFT BB Z A & (CNCA) R Tl D iEM o iEAEE . O nEE I BER
JEATHIEANERRE (52 TR A5 A RS IR AL ) . © ZRBSEMIN T R ERIERF &
BORI A RN RNIZA LTI KIS T D2 R E R = . O3, s
LM, ®iafy, MEFMERERM (BEFRE), @72 BP0 IR 5 i 1
AMEE. HE 7 R R SR AU A B B B RS . © AJFTE RN Vi R AT
AL Gtk e et i b, L A= IR O, O E RS hERCE VI GE, IWRE
ZRW R O,

3.3.2 WAEXR

FRTE R EC R AR MR, RSP PR MMRMA R R RS 5 0
B, PEIEOFRETFEEREN (CIFNME) H453T0/ T, FEE43 ~ 495
To/ TS A% XA, X B r [ AT AR 2 A e 1) B i 4 JRORHER AR A= I T 3, 45 B i
M TR B A Y 7 f oA R T 3 BE RS BRATIA T . ARIERZA TR i = WK 3-6, FFE%
A% r e 7 e P S R SRS AT REAE R T S s AR SE L 55

R3-6 HERFRUE”mER

& () FhEREY CIFM (£x/T5%)
20194E1 R 2018&FE 11 A THE (%) 2019418 2018FE 1M A  THE (%)
Sl 13 685 13 857 -1 5.9 5.0 18
il 7901 8131 -3 54 5.1 6
2 i 6373 5738 11 4.0 40 -1
=] 10919 6702 63 45 44 2
| 4218 6013 -30 33 3.1 6
gz 5267 5354 —2 49 48 0
JEE R 4436 4030 10 44 43 2
AR (80% ~ 90%JE PIE ) 3893 4237 -8 37 37 0
ok 2 641 2899 -9 5.0 49 1
A 4024 3016 33 4.4 4.8 -8
[iies 2473 2820 12 — — —
IR 2632 2212 19 — — —
TR A 1284 909 41 4.9 52 -6
INK I 1213 1188 2 5.9 6.0 -2

3.3.3 FREEX

HEAAEETS T, REFERWEM SR, RErEd . FEmT2)E%
BB A EORCRISE T, P A E AR, 00T T s o B i A% AL 3
XA BRIRGORIW L, P E S, SR RMRXR A, TR R RS AR
8IF, REEH S AR R (K3-7),
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®3-7 HOFAMEFE

HA4AN%E

IR o -
RAEHE, R4, e, ZH pL N o 7= H#L DA SRR

T AR TR AT 5, 78 Ei‘gﬁ%éiﬁ%ﬁﬂ 7 s =
: Bk, FRERSE—, AP e BEDRE e, 4

B AR, A, REFHE, £ 7 4 DA

AITREEWS. Rk, FHERE, 7w, mm. S .
AT REOMANEAOFET Lo B 4 T 23 .
WA RRIRI). AT RAREE R FRE L O

f 3 251

H
=i
m It

BARANE, SEE., SRR 78 2 R A5 A E AR R A LA, E R ™ i
FHEAE B E 2. RB SR ER PR WS T A CE IR B, ERR LTS
R SRR R TES

3.3.4 THLLIR

] A A P BE O EAE P E T ORI T ZE AR T A RS . EERNE R —HRER
e R E AR A I 4 I P I, SR AR A 20 81 T 2 AP il R 32 E R T 3 Y
AT, R AT ASRAE 3 & i s R RS i, AR IR R T e v L 3R A
FROEMTAEE, JFBAET 2 M@ s R 88T, UREEE S IR Y [ R
RN E R E AT AR S AR RGN T TZ, AWy ER A 8 S Ty
K, FFREZEATENT) AR, REREEEN AT, My Kot E
DRI

3.3.5 ZEfl: ROEEAFADE

551 B4 RIS R i T 2015 AR R AR HE A, DARBR A U A& 1 B SR 1Y i B3R A5 o
E AN eT, sG] T REPEF O, S EAEEN A TS| TR
B /N O R AT S E AR AW R 2R T, I BARAS T E R AT, AR
W, FRMDH,

2015 4F R By T/ IR 2 58 18 T 800 B % P S B i 2R SR R E DORLRR o B i N 3T
W) T ABSRAE Ak Seaa e, JF Gl BUHIVE 2 A4 E 1 P E B O (B 4 2E AT R
VFA) o 2805 E B R BG4 E R D E, R E M R R R S A
HIE,

MEFI AT DMEY . O i, B A BUR DA BAR A 35 TR A 7] DA 5]
E R AR AREE, E Y, O3 riss AL S h EBUF X RF S 2
PoE O ET G CEEE, OBAGRAMBI AL MAET ET S B2 EERK

ZS[H],
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4 BIEWE O i e )

FECC 5 ATA 5 JL/ A Bk &% 4, 2019485 H 5—17 H, FECCHZ T 22 Nyifmt
bR ZESEAT L HA B, RO RO BOR . K& Tr, WARMES. WEEE. W
GO TR, B, R BT, AR N T AU AR, R FE RO A%
T WIE XSGR TR FE R R . ARG SRR B TG E R 5 Hn (ITC) JEik
EHMEK AR (PIGA) 3 H BAM SR

VBT 5 ATA BV, TR FEH R % S e T I 40 SR 0HE 3. TRBIF A X 1R 28 4
WEB, R5 5 TAkH, EZRXSEMRET, BEREREMP.OERE, K4
PR O SS b AHS, By, Bt A, R, SRESSHBRENAE
LA RATUA AN [ PRl UHEAT TR BV IR, SCHb S22 T B EERT =48 (Allana) FIEgIEFE /KK
(Verde) 2 &AMt A B SE . EE ML RAR L AZE AR ™= L X, SEHbED; T A FRAE
W KRB RERS., KhHESY. WAL THSEMEEEEAT, AHEFEST
FIEF IR AR AL, 5K FREN PR IET TR,

PR EEBUR X AR TS T i FE B AR SCfe . TABFRI BT ], SRZELOV RN E 455
KRBT PEEZE TR ERFNEE R RER ., P ESREET R ST K RIE
N8 A& B AR EBRIF A BN T B ER R B EE L. SRR A
PS RER L R RAY, FRRAR, BEERAIRE 2 A, BRERRERAE
KSR A AR AR ISR EOR, RIS TEOR R (KF4-1),

. - - N .
41 SBRIELOIRIK, BRIV BT B2 R

BT, EBFEIRA TR T REN R SFEE . R, W, B, BE. m
T O EE I R R DA R R S A, I T F RN —F Rk,
4.1 WM

BREEWOR RS P24 7= AN (B 5 2 R 45 T v FE I AR MBI S e . BT 40, IRFEHERILAF
FE R B o AN BRI T, AEAS R L AT S S IR AR T R O A Ty
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T, BREEAFEENR, BANFEMN, FREEED R, RPN, BRI KIE
HERRE T, REBUFED GTP I, 4w ROl A RIS B AN, 7St s
PR, EER M, TS A4 RIT AR RO Ty, KIRSRT & HO e BRI
Sery, B 20254 Z F O ARHRES 55— MO KL

WREVIFANAT IR T A4 B REE, PEEBIEFRWF RN, WE2RE
HOOT ORI, WEA YA B e AR B P ERIRETT

BRI AT E POl 5 AR 6L PO A R e . R, AR O BRI
AR, IBERIR NSNS, AB1240 N, SEUFSERIT. ARBUFAL (NGO), AEH
TSR AR, RO ST E g, JTREOMPHE., ShPfERe, JEh O, B b &k
Zr i 0B ST BONIESE . BN E BRI SS EERMIMIANL, AULIES . Ik, R EE
Al 55 TADTVE SSAH RAYBOR, U1— L] DARS SRR R m i, X 40 B8 B i 55 7 BELLE X 280
. RECHIS A T IRAAGEWA R (LITS) &L, SRR R,
WREEBUN e UG IS M), o BEAERI Oy — B ARk, S TERE O, RIER
IFIERTERE X, H Sl SN G I ABEIw Bl I

PRIE Al (B4 B A AR AT P S FIALA R BR . FE A RDRE Tl b 224 80
R b, UEEMIERER, ARRgEOmMERT, AREFMS ASE
BRGA, BAMBZTHARMAELAML, HEHOMSAESORSR, AEH
A7 . IR S . AR R g A 0 E R AR BUR AL E B AR S AR &
(ACDI VOCA), T 2009 4FFF 46 1E ¥ ZE WAL H L BIF 50 5 28 14 78 HOARDRL A B8 5 A
K, BEATERRLAE AN AL EIE

WRIERIH R B Bfg—E B, iR FE B AL T R O ST AN [ 2 & HOB £ L
RECR, SIS, -5 RBIRM KIS RALE TR S, ) EREMERR
IR, R EDITEIESE s RERWBEBEH A 120 E X R & Wi, B34
LWL AR R, LT FE IR AE i E A= hife s AR5 07 T e MR E A,
AR, SRIEIA 15 TR ior T Eh B X oll, WERHTr KAl BB, it
S, SRR,

42 RHES

RENA 2T ADAMRFA, BB MAL, siEERAZSMA®, w5, ™~
ViR, TR, ARG, BREVN, AREERE, XRS5 HRIE
PR PR K. S EZA MR, BT ROR, MSEHE 5 T 3],
AR b fity B A AE B RO SR AR TR AT AE 0.7 ~ LT3/ K, SERTAE —fk 250 ~ 300
T,

WHGIENG, LA, RERER K 600 ~ 650 T3¢, SCHLREH
WEIZ G WA FAERE R ZAZ AT, E4-2 2 BT R R 5 s Ean iy,
A ER A A N AR AEM R RO 2852, FE20194F 4 A oE s 5, Eik800 T3¢, Miish
98 000 tL/R (RHIHT G212 HIE NRT) .

TEIABERFRALTH, AR MRS, AFMA . ARSI R F R
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F4-3 Ot

RAE—RETE (K4-3), RESFZERIER A TS5 R ENERE TR, S
AR KB RIPURRE ) I, AR B A ms e e i H

¥ 2EE WORHOT G B A B OE L A TS, 1R 2R IE AE 2 R [ R sh st A% o R BT 5T T
(NAGII), FFREFFE R T, ERINIRE:. RS i a B R R X,
HEEFEAR BN ET, RELTHET 2054, WA - 345854 (Holstein-
Frisian) . 184 (Jersey) FIWHH4:, @IVE1138/K4: (Simmental) ([, B ZEXT P4 i
e R R M, FE204F R S S D 14 A A AT B R, (HESUR AR
RIAE, 2SR EA Y S R AR . NTER (AL FRME SRR =R
%, FEFERORE. AR, WRA: FRBEERSEBRERY,; 25N T
k& NN

REEFNYBRAER RFR IR AR ESER R RGBS, AE TERE
BT EZSYE RS RITR, JEO— \ TR TR, B g i B R
P, SEATROREEI, IR sh3edthil . B I R A S FR A1 TR,
WFAFENAGIL R B, SERAR & BCAMRIE, AR HRBRHIER S, TR ESEEER
B E AN, Y HE R B AN R 3 ) NAGILRES, USRS, BRAeRRMA T
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Ko ERARTUA, FoSMIRE, N THRRETE A A mAp B i s A,

TABTHIFE Modjo — KN A IEFHEE], 5KA4 A 4 K2 it - shoR 4R 55 5 24 1 i
MAERIZRRE A, AR, SRR R, AREEMR, FRESFRR, X
JUKRZRZ AT Ak 20 RAHIF 2 ~ 345, i BILARNTY A #PAL X RE . 1XRH,
PR 2R A RAE G Z BRI G, SE DT B4 J7 B VA 225 s 7 T R i A | Al
RIS GES REIT .

4.3 BEFIEHE

fERME I, —BAA RO EA 2 BIEY, RIEER AT HOE A R 25
BoR. fEmMASRR R R, BT ITRE LA ISR p X, H ot DR AN (8 A 7
B 2 HARAEYRS A A RRIR, BSO8R A A R B, Sk EBAE NN,
—BAEN R 6 ~ THIFEIK, BV AME N, RERMANERIZAESN, EXRA
R, SEETSFERTEEANRE, Ay LRbEOER S, EEET HES LI,
500 T-JE iy - HE L F 80 000 Hu/R (A LI ITTART), K —fRa A TR —
FMIEE. WRETRAERE, BF AR BN —R, AR AR B
NE, Wil e EZARBCOY L, BAA GRS R SCE R AL, JR 0 AR A R 2] R i
A, AN TR R E LS R, BE E ST

RER R A — B2 2 2oh, (AEAELI0 ~ 160 TR N, 7RSSR HEL
A0 H/R/I T, d =3P AMEE, FE270 ~ 280 T-Iuhf i, Py HRAES0% A
Ao XEHEFEEWY RARTY, FRTSMWE A I DY, RAEEREE,

HErE e 8 A R AR, st Eitdcd ), REEsiRe HE2 T E
AR EAR SRR, EENH ARG . —EHNERRILE S IEEREENGE, A
BUEDS TH/RBAABEEEILY, ZREES AR, WA TR E SRS
%, HABRRMERAEE, N RSP HISREER R A, B RTE A &R A
EEEA (B4-4), HFFTRED T2RXAMEL, HAFERGEW, 115452
P sk R IR

FERRDRETT o, AR O JEORHIR TR R A s ™ AR O BREE T A A T
BEPEA R PRIREFR DAL & AlT, RELHIFE A B R A R N 4 1.0442
W, HAORRAN TR 5.4%, 292 56277, SR H BTRZE R P A RS RN TR SE PR A
FEEAEY000mE, HEHAF0.2%, HAEMREFRN T £ 20 A AVE B 5K R4
PR, B SR T0% WA E, EEAETER (66%) NE, HUCETAR (23%);
RIRHAREZE AR (97.5%), HHRARE56.4%, UiFR543.6%, KFi160%
(5400mf) 2R RALE, WAMAFSREFRDREEGE, ZHFILSREEE
Tk EATECH R A HR, MRS & L S KRR R, T — 2R F AL I
ANl TR AL .

H TR ZE LR R OR R 2o . (RADETE) . B2k REZFBWRAT. L7
oY BORHE A RE R R SR R 4EAE R Y R PR AR, Hob, R EEA T
Ko UNZEER WOBr, KM, TEWBEEBREONIMEES, B R AR, AR
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K44 FHIRBWFFLS

EUE RREDE. ERRFFDE. IR FAPEAEAE DRSS, X LR SRR T A ) R AR T AR
AN T, #RZER) K EEMEAE VAL AR B A X, BAEA T 'Y, rEmRyapkE
W K/NZER K, P TR R 3.9M /AW, B R T KT = 5.1 WS A
I,

BEAh, B s AN A AR R R E T ONE i SR R A, R FE AR |l ST A R Ry
(limestone, (5 A FREIEERS0% . HHEAI20%), EAEE, HR4EER, 7Y
BB RR IS GRS Tevk = A, RO, HEr 2 ZE NS MERIED, B
e B EAE O E K,

4.4 EIRFHIE

FEFERTTT WL, PEMPIER RAMRAE, EHEA AL, b BES, RARR., 24
MR AR, REMBEDERZCAP RN, WG, REPiHE. WMo
g, BEAIVERAMMIEAE I, JEI, SRIEEM AR B 5 5 E PR hn AT A R K
ZH, EZEEPE (NVD) AR m a8, ST R ek, N, +
B I 8 MY 68 K e 4 28 PA) Al o i B 1) — P AR e B

Mg (FMD) BESEA LT MBAE R R TR L. FEEBVEEN, DB
] DA I R e A R R SE B R . BT EIFE NVITART I TR R ZE 0 O B A v
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JEOR, OBIFIARIZE =NMES, fR4EAdmassu (2015) SER9WF5E, HRIEA-TE 11 B H
A RN 24.6% ~ 44.2%, HOEEMERE AR dE 1 BUA SAT2 2, Hl, RIEEN
(0 10 B RSP R 2495 300 15 2 (28R B, NVIA] DAL 50 7 37, 4k ibar 2 5e M vk
FLant O s AR BUR AL  3R B . RFEFURAE 2019 SEAAT T K 1 B B 451, *HAT
WO A AT R R, I HLIBURRT 1 BB 1 AT 50% BOANISEL SR, AMAFREE A H] DA
RIRPAREET, B FEATWEE, B BET 13E5T/ 3,

A-HafEtioc (CBPP) J& & AFEdE 4@ ah ¥ b B & AL Y tE P IR T8 0, 2 4k
RPN IR I 5 A B B RS Y . Nejash %8 (2017) R Eon, BEHBIXOAN],
S AR ML AR H04% ~ 96%, ARG HIET-FikF]24.5%, CBPP & &HHK
TR AR IEVF 2 M X I P - SRR 18 B T R U, 1 FLB BRI T 36 4= Fn 2k =
MERR R S . PEAITT, HRIERAE 4L R CBPP ) 45 451 2283 896 J7 957 (Abdela and
Yune, 2017),

i RER NS SEEY AR BN LTI E M A RS, BHEZRS
FIRBE S AR K BB M T 1 & [R R B MR 46 . BRERNMI R A RIFR T KER K41
B RERMATAENTTR, WC &SN F IR R P A E KR ME R TR (KT
FEALIAFR R R, Haileselassie (2010) ZEfURFIT R, R IELLIMIATRER RN LR FEN
77% ~ 50%, “F-¥#J23.3%, Teshager (2014) ZFRYWFFTRE, REMLGFFIERH 1Y
& R ZRRN02% ~ 22%, Fiy4.4%, (HIHUFE K LR R ERF T A4S
FR BRI SR B 928 55 i AH % B et

it &% (LSD) 2Rl (Poxviridae) (JEHF)E (Capripoxvirus) JE#H5|
AL A B Y R B 55 . LSDF 1981 AR ESR FEMR L W 1 Wk G, Bl i A o PR T
Molla%: (2017) BYBFFTERB, BREININF2 D EET XA LR AT, AKX Z
[ RN, 7E R IAT A (I DX R SR AT, T A IR R T 1 v D M D v,
KEFEFHEE, MRG0 A ERRREEE, 5ABNEA. Ayeletd (2014) #Y
WFFEF A, LSD7E ¥R 224 11 2 174 LI 4 1 & R AIBE T2 43 A 13.61 % F14.97% , LSD
) 5 9 AT DASEE A 3 AhBE . KR S Sh W L sh A A 2 B A R E s i 5 Rk se B, H
&, XTFEEEEHIW S, BRI SR IRARAE B RGN LR, FERERE LT,
TG S T A X S . R, AR OROR A R MR I I LSD ) i B %, (B
&, TEPGRD KW X HITHIHELZER (Abera, 2019) 7R, IA LSD A 7EIRZEM LI
MR RCR AN, R T Bi% LSD BRAE AR B TAT, T3 SRR G0 AT & B0 1 o ik i v
7=

B2, VA TS H BT NVLIELE @b 25 W) E = 2000, BRI AR = s ok
REMG. P B2y R ZM I ORGP E R, BT IR R R 5

45 EBEFENISEO0

BRIER ML) REL TR, FFLAR, RIENGH DLANESET 13%, BitERE™
RERT ISTTMELLPY (4-1), EIER R OROCH2207m, B il Badr, Xd
PIBEEy =i A A W S s DA U S B
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F4-1 BREHOFRAEEFERER

&S b ZFR RITEEE (HE) &it
1 Modjo Modern 5230
2 Lunna 5230
3 Organic 4500
4 Abissinia 5000
5 Hashim 5000
6 Allana Akseker 6 000
7 Halal 5000
8 ELFORA D 4100 oz ip e
9 ELFORAM 5000
10 Al-Nujum 5000
11 Jigjiga 6 000
12 Abergelle 6 000
13 Allana FBF 90 000
SNap 152 060

VAR 717 T Frigorifico Boran Foods PLC, %2\ ) o B[ BB 22 {5 82 A # % 6 000 22 )7 &
JCT 20174/ AL, AEBSERE S 100 07 341300 J7 ¥, %Al sait, A&
JEH DR BRI &4, AT NIT R, HATEREI 4 WITBA ST, RE
PR, BUEARRBIESA T, TR sh e B R RE 7 AR BRI AR P 2
FENTHRME . EEZATMA RIS RN 4B, WAFRESE AT, H%HE
FEREAN R TT T RERY 10% (1&4-5),

WE—
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-
PN )

—

S AR\ &

m = P e |

Kl 4-5  EIEER = AR A BT IR IE TR 52 4

TARTHELEE TS T AR N Z KB EY, XEBRFEHIFR TRMNGIERE, B
e, XLEREERAN Y RO S, 1A IR, Y URIA R IO LA % B S N T
B s . X TR E ROk UL, FRAGRE A IRB Y AR E R, W B SRR R e
RERARUK SR SAR AL R A IR, (BARYE SEHITA BT AE R, SREE H A B 20 1L
ML F LR, FRREARE, XSFETHFINT) AR T HRAGH A A B i &
ARESE, MTTSEME P W KL, XTI ARE R Mg oy, 28T R
P A A PR

Kl4-6 IRIEMFRZ G

AN, AR A R AAZ IR G E, SEAR AR, IR
K, —EIRHE300 ~ 400 L/R, 5 ER TSR ELARFARRR. ZFE T AR TR, H
H A SN, A BB AR, TR S MR IN TR UL AR 7=, )ik B A 7= g
AR IE D, SFETCETEIZIR - E R INE.,

46 EBEKE

FERE T, RELFRAZ AL (BIC) A S REFE R M —u iR 5T,
WAL VFRTIE, EIC H A4 2504 TAEA G, XHE— D NER RS N R4%, 2
w55 . BICFR AR A LEBOR, WHHFRB. Bradt 0B RER PR,
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JEURHIE D A B B S . (HIRFERUIAR BB, MU0 T, Rl 2 AE i)
BRI BRI HOE IR, 550, BREENBIRH, BIR-5HIT BURN B A Z0R,
WRERBARZ, WEEANFE, FEH TN,

A Tl Pl DA R 1T, SRFEHE T Tolkbeik, BOL T TAkREDIT A~ w, SR AR
FEIRBLR SR SMBEAl A B J5 i bl XTT A B ST B, P X DA o e, Al 6%
IHs RS, WIFRS604F , HRIEAT™ EIN T EHIE T — AR5 BB BOR, WFrsH
SARERS, UE D CBIR A O R

BREE IR A 2 E AR T UNE X, 2 sl @, e E s T AR R
BETALRE X, KRB, EEAR (K4-7),

4-7  EHEAUE A B R BB ol b X

BRIFEAERAOW L FE X A4 (FEILPRSR2), WBFRIEDT T H AR (Yirgalem)
Al X (TATP), %P KA 523, EoeltE#2150% (K4-8),

eI, WH SERGENLE, EICHK [n] Hh2 0 2 Ml i, 503 ) 243 T lb bl X
WA RIS LA ES, EIC 2R H 7 Z#ATAEM, EIC R AR R it
VS I =7 i o 1 0 B wc T 1 IO 7472 Y e w55 QN S i o 2 S LW 40 o
M, RIERBME, WRISRIE LT LA RGN R DR,

TESNLTT T, BREGAINL, SN SH, A EIMLIENA, T2 4k S RIEH
B, AHAL PR B AT ) R 2E [ ZARATIR A R R i AR . IRIEICEAFAERORB B, W H A AT
RETE UK M,
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F4-8 P ICENIER A A e X

NS GEIRTT T, RENTRAM, HDMHREART A, REM THRARR,
2000 ~ 4000 F/R/H (#4300 ~ 600 C AR/ A ), IS T ANE KRR, A4
Pl EEE B R ZROR, MBI KR BRI, WA AT )
J1. FEREARME L, WRIEEX LMY EOR RS, HRINENRABIAL, FHFEMNEIMEIT
PERCER BN, ATREFEFESRARICIS (], BLAh, AMEALFREES TR RN AHLE,

TEERAIGIT T, FAMRBGA M RAHEAGE, BB PR E AR,

FEAR KA AT ], [ PR SRR FERAT R HOA K IUH o At FARTT IR R s — 4
BREEMRMFHm RUGETTH , BR 42500, R afinAd il asdi, milR,
BAICEK, BARBHI RS, BT, ARSI TR RALLH B,

i e A E PR IR R IR ZE R Ol A e it s, Hani L — BEAE et &
RIEFORIIERES), GIAJCUEBEm A= SR, W EPRRE ) s, HEshRFAIRIHE TR
IR MR EER D BERRE ], &l ZRIGIR, Sl KPR SRR,

WAy ] Tl 2 R LA IEAESAAT P e S AR IR B R T St o e 7 s T %
ZEMH & HOLAN EEESE 7, % H B e BIRESR T & Bl oKk, (et &5t &
K, SRS TSI A E 2030 4F AT HFLL & R

W £ ][] s 50 5 PR D PESRZESE AR DU AT AR BT S AR (PIGA), T3 A A
AAEISTE], TR Y E B e AR D LRI TR B Al R E P E RS A%
FAE TGS, HEShRIESG IR AOL AN Tl A, SRIERY 7 POl 2 H Y B S0

TEMRZER P T ARG 4 B PR ZE AL K AT . —SAERER R bl &
HTREMRETEERIE, 2B TRENEHINEMEIRILE, B RN
K, Wb sNEIA], FERFEBUGHISRE T, ARk — B s R I & el X i T
T8, SREMEIM TREWE, TR T e R,
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5  BRIEWE O B §2 R LR A LEg:

RYERZEGTP Mk, HRERRIFHEMLP L&, BUNAEESY K 0RFFEER
P RFEHNINL, Rt E R AR, @ LM AT 23, RERN AR
EOR, . 57 h Mg A BB AT LA OL 9, (B A U (A8 B SR AT B A A 2
AT REN AR A RCLRE, A MBS B Z E BRse g . A EZAAA I
H o), i ARSI SRR 2

51 FEZEHA

5.1.1 RIWARBAKIIRS T ERIWBIAZR

SZRFERE RN H L), SR REEZE, ERMBOSRBAANE, Hi
RO, KRB ERBRRAR, S-SR AR, s/, st
AR RIS, R SN R S IXE LASE 1 BT Al Rt . X BB R SR G 24 TR
B TR R RN RV AR, A7 AR AT AT, KA AR
TARAT=, REEMHCE R A T

5.1.2 E£BRRIRHTFAGRRNYEREF

—RAEHRIESBIWT R, ATIREE, ERARMBZ SRR, &
FEFTHA M ETAVERER AR, MRYE Haile %5 (2011) f9%ds, JRIE AR ] A oy FE 100 P 2F
PIBCAF WA= BLAF e I TSR E AN, BT I F 3K, = EE e R, H ™0
B, &R, B A I 6 H Wi S R R SRR RE R AR, SRE. PE
LA ROR R (R5-1),

®5-1 KREEPAFHEMRESEREZERKALFMFILL

KRE HE EE 57

HIECAEE (H %) 334 20 16 24
WIrEERy (HE) 428 30 25 33
PR (R) 447 395 375 430
HigpeE (T35) 1.7 6.5 45 30
SR (T5) 507 806 810 450
P (R) 240 124 180 150
BAYEE (F5) 233 35 36 30
6 A ik E (F7) 79.0 175 ~ 205 186 ~ 210 185

BRI RIERIRHK [ Haile 5 (2011), SUBCRAKH CREIRHOLEEHY) FIFAO SIS, WA 1
P

TORENE N RIEEAR A I AN SE R E AR A A R L Y
LA A AP H 3G BRI E SR E R A O 22 LA (181 5-1 713 5-2),
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A e, qﬂ';:T.""_;_.

B 5-1 REARMBIAA (a) AREEFIAERL: (b)
*5-2 HRFEERASFEERENBZEEEITLL

RE HE xE ¥ HRES
HgE (F52) 03~10 12 15 14 10
BikE (T7) 220 ~ 350 >500 >550 450 480
SER AR (F5) 110 ~ 175 301 364 251 212

=R TPRR A B BB BRI ARDRE R SR MDA S B, fRDEH S S SR AR R T0% , R E TR
FERE . PRSI AU K, SHOTAAHRE, BRERARER RKRIE B, —Jrm, 19
BHEM R G kR, FEEEME Bk, RESYAEIAREHESHE, TEO/h
#. B, DTSRRI LRI B, R PG BEFRIEE & 5, ek
() A JRAE S 3 5 RS SR T ) A SR B B ¢ . 240, /DB DB T L AFTE RO K
Z 8], RFBEREL EA wAn s  HR 9t 3h 77,

5.1.3 HBHERRHTBmintnE

RIEEFREEER 2R WE TN O AR R —, RS PAEHS (OIE)
20194FVE A Y 24 FP 2 . BE AR Yeirh, SRIEABEPAAAE OB (foot and mouth
disease, FMD) | #iJH. & [WEM (brucellosis) 37 TEVE BRI H 13F -, BRIE
B AL Y PR B R A 4% (contagious bovine pleuropneumonia, CBPP) | 4535 14 fZ ik 9
(lumpy skin disease, LSD) 2, SXEEHR (LI IEFHE M BEHERL P=PERE T ELAERR
FEWIE A A4 U B AN B OIE 1 AH % 51 5 %80k, EEsg 5 HAb E K B n E Br A % . 75
BT, MTURMSEAPE, 547 RmE et a &R,

HHl, REE PO BEER R NN G E L, M REAEA, )RR AR A,
PR e ARt o S, S FERIRAR, RS AE, MELAE A o X E R
BT AE MY, A REEEE R E s, BRAEEIIE, TR
WrEHE E g, A ReIR A HIE A,
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52 MEREZRTDHRALLER

RO R A R BRI AR ), RIS ESEN T LRSS, 23
TWARATES T, MBTHA%, TRUSAS . A m bkl iy A 3R A AR
B i A% E A EOS R TS 0TS, R Rk, HEIF LA, E A
PASGsimdhty, ARAEPESIE (5-3),

®5-3 A UMERERFRTEXEFESHLR

Eb 325 b3 W
1.58F4%
HE3 & (LE/R) By (Bb/R/ITF5R)
TATP Z5 A R0l el X 260 8 000 30.77
FIRB 90 ~ 150 3500 ~ 5800 38.64
iy == 48 160 6400 40 5 E A FCH A B
WE B O 200 10 000 50 TE ]
LUNA 5237 210 7770 37
Modjo & fIE 7 260 12 500 48.08
2. fARIBLAS
=B kE
i 2= 4 40 ~ 60 F/R / 3k 1 —
LUNA 53 — 08 ~ 1 —
5 LA R
R e 54 HRIR 1 10 eyl
Modjo & il 25 ~ 30 IR/ R — —
3. LA Eh N AR A
(H-E3
B AR A 4l — _ =i *@Lj gi—ﬁ G
BHAT BT . R — — E';\_fcf‘%ﬁﬁ*g ;‘;ﬁﬁ
WEHOHE T A 100 HUR/ R — = it Ao
Ul
4. B4
(-3 & (EL/R) By (Bb/R/IT5R)
TAIP Zi &4 Il e X 350 15 000 42 86
FIRB 210 ~ 240 — _
i == 4 270 ~ 280 — — e EIIEKE%
RN e % oo, o R0~ o
17000 BA_I-
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BEERIE g (BER) B (bR/F5E)
& O 250 ~ 350 18 900 54
Al-Nujum & S237 220 ~ 300 — — TEHET A%
LUNA B 523 300 — — M
Modjo & HEH 500 ~ 600 30 000 50 ~ 60
500 F3E A BRI TRACTERIRIGES), SR FIAS IR AAs i 4,
YL FEAERER, —AEE 500 T3, SEMAEEE. G, 321 500F
35 E 4 60 000 HE/R
5. 4 ENiE
(H=E 3 HO (Lk/R/FR) A GRS
FIRik 120 —
S P - 70— E*@g;g%ﬁﬂ
BEGRFELONS 108 270
6. BEENHAE
ERKIR B=EE (%) HEE (%)
TATP ZE£A 40l el [X. 44 34
I 22 50 40
Al-Nujum J& 523 55 41
BEGRFELONS 50 —
7.8l
e ]| g BLEA
4Rk 14 2655/ 8l RER B4
Bk 10 3£ 78/ 5k 300 T FiiEE BAET)
8.1Z5
IO il %
wiemen ° gt O UL i RRAEST]

WHEIE T
BRI ARIEVATTEE VTR B B, T2 Ty AR % AL RBTHL

5.3 ZFEE ST

A2 5-3 FEVRRF P USRI A B0t , R R A (385-4), Bk

(1) IR P il i 3 4= B Ry 42.8 H/R /T-58, 1A 160 T3

(2) & ERE, BEMAT21 HR/TR (25F5T/T5), KEH280 T,
(3) BERER50%, HRZEHRTY%;

(4) WA 120 H/R/T5E (41350 T50)

(

)
)
)
5) EFm BN 143550/ /l, B 10 85T/ 5K,
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®5-4 RHEFRANEERNXERIL

FE & EE HER M HER M H:iiéiﬁu‘ _ H:I:%.E&m
(Fm=) (BR/FRE) (BR/FR) (Em/F3%) (£T/F5%)

BIERIAE 160 42.8 6848 15 236
BRERE 280 72.1 20 188 2.5 696
JARE (BEZRH50%) 140 86.4 12 096 3.0 417
HFRNE (BAZERHT5%) 105 120 12 600 4.1 434
HE 35 54 189 02 7
Bl HE (FEK) 110 38 418 0.1 14
Az (15K) 297 297 10 10

LRI 29,

RAE A BRI, FAEHBHIER AT 43%, EREHMALTESHRE, BF
HFA51.3%, FkF5224550 (R5-5), WIHERS R MAEA2.5370/ T, Mk
KA A3 O RS AE2.0 ~ 233650/ T 5, [R] IR A ML Fr) 37 A i o v 1 IR €,
ERAPRFELBIEHRT, BASTRAALIES, X FE T ZaF e 2T
TFE. B SRR LA A A W B 3 A AR [ B i 3 B RAR e - On . JUHR OB
Y, BRERBIEFMESEEEDERK TR,

R5-5 RELHWALFBRIFIBEIHEFL

ot
|
PR/ Sk ESHED
BIE7 &L
A 11 648 402
A A 6 848 236
BIEK A (40 HLAR/K, 120K) 4 800 166
A 20 188 696
B 8 540 204
BAEZE 42.3%
By %k
BA 20 431 705
T2 A 20 188 696
JBSEt 243 8
A 13 504 466
PR 12 600 434
BRI 189 7
A7 i 715 25
B —6 927 —239
BV HEES —51.3%
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WRIEII AR (B, SREE PN A A7 7 BB N AR AR ORI AT S B A«

TR NEAMN B EAMALABERAT . OFSLA R R F LA Z 40 HURFFEE 30
R, OF IR BN FEE28T/ T, SERGESME 2, AL SE
=3, W FEGEFERTREILR35.7%, @BEHIFRE 7 MM EICH 24, MR
FEmEE AR 128 3650/ 3k, ZRADAL, BN LMRRFA TR (3£5-6),

®5-6 KRENFAARFMBEZZFE (FEGHEEIHML)

I ¥NES
BIRi7 &5FLE
A 10 448 360
R N 6848 236
BAER A (30 l/R/K, 120K) 3 600 124
A 16 240 560
EBAE (A —BERA) 5792 200
BANEZE (EFE/ ) 35.7%
Bl &5t
A 16 483 568
A (RIEAEAAS) 16 240 560
Bt 243 8
A 16 507 569
ik 12 600 434
B E 189 7
Bl i 3718 128
BFRE (A —BAR) 24 1
BRREZR (EFNE/BA) 0.1%

B IEHAEEH— RGBT, (&0 R B IR A M 48 I8 2 B 1A%
KIRMEAR T B E A, WESEGBRERA ARE 11.9% (F£5-7), AL A
fbfeit, PEARHEIERAZ 30 LL/R/ K, BIF= I ARK 2 128 %50/ /], WE RS EFIE
Zn[ik%)352%,

®57 KRERFAARFNMEBZZFE (FEIMEET—MHKL)

£
50
e Et/k
BiRig 5
A 11 891 410
BT A 6848 236
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BHERA (40 HUR/R, 120R) 4 800 166
JEE 243 8
A 13 504 466

PRI B B 12 600 434

B 189 7

Bl i 715 25
BANE (A — BiAs) 1613 56
BHNER (EFE/BA) 11.9%

FEUMINE, DA RE TR, RO BASMORA, WEE. 2. I
B, UES%,
5.4 BREANBONZSNIHS

5.4.1 HFAPEFAMZHNTHE
LA E 22 T T X B R ARG, REAFEI I Ty, HEBRRMARE, AR
WEE PETIAA T4 (£5-8),

®5-8 RESIRFAHOMRMBEXERLR

BRI i — i i —
ERiidhe i — i It fi&
A A = i bl &
FeRE [ [ i 1%
H [ [ [ 1%
S b4 i [ i 1%
A [} 1% iE fi&
ZEMERE fi& [ i [
Tl B % & %
% THT B i | S EE)
SHER KR ik FarE — i T

MOTAERTE, BRIEFHBA KRS, [ R ARAY 2 e o L R ZE AR AN g 5GP [ 5
FAEPEMTAOE. FETEEN S NRFREZ I, H A E80% AL F TR
NIERGN . REFNASKIT/ TR A6, HEl-SRE BN = 2 i
SKUNFIENE . PEDRSRERKAIER, PR35 KT/ T, RNy $E
BRI BERE, KB4 ARSI 4.6 5850/ T30, BRI ERST ORI
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SZUARTESS ~ 46370/ T 3.

TSR0, = G Is A 2 T REM A e L. B AR ZERME— i
TEF e, AaRis il ATE9 000 570/ 845t (FCL), 4450363870/ T3¢; & &I
WA AT BB R FE R F P CIF N85 5] 4.9 ~ 5.0 3870, AR AR R ZEAY ) 1 2% F LA B i nle
AR R BRI B, H ARIERPHEOL, FRE B 1 & n] ARER S0% Z2 A 1Y
PrsusAs, 3R 0.2 3878/ T e A5 2 40 B Se A M DR A A ke 2T

MRYEVARTIA AT T, PR 2 2 n] AR A AE 4.8 5550/ T3¢, I H H BITFAE
XA RE A1, (HRAE R MRS BA TR B AR OL T, 78 P E 3 ABUS
JEAAELF]

5.4.2 HAPRFEADZHENTHS

2015—2019 4 AR g A4 AL a0k 1 B U, ERFFFE 10707 ~ LISTTIG, 3 HEBAR K
Mg, ST AR IRAT, RYEFRIGIEE T,

AR EER M ORISR, e, BE 201947 7, RN ETE 1007
WEZEAT, A SR 1L WE, R SRy 34 W, EIRE20 7 HARE R 35T, XU AR
X ARG RIS FHAE RS A= A . SREEWIRIEA AR, 7T R AR A4 A £ 24t
W E R SR TS, ERAEETINRILT, FEESMAME, WRRELEfE_ LRV
fern, PEMRSRIEMAE, EEMESrERMMIILERSES T, WAL SA RN ERE
Fa RPN TS (80
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6 i — BRI O e TR I

6.1 S1EBIR

X7 B AERF B T HE B R 28 SR (B B H R A Se 5 JT R A 2B 7 A (B8, AR X
B, FEHIE A, SRR, ST AR, TR DAL, fedb R R
WA, HESIE HOlb AR RO Y AT R A

6.2 SfEEM

—RRFEEMER R E I AW, REFBEURRENE. BORMETME, WT#
T 25 T RN E R BOROR R, BlAni g L OCEECR, e A% BiloRh IEAIm
L NTTEASE T PRy ORI —E R R E M, X R A el — AR

TORGIAMSR A SR E bR BRI R S R PR B RE . SIARZELIVME PRI, At
FRAT, mwEEs, BREETIARAN, JEMgEREE, WM EEaIFRAE
BEX,

=R BB ARG LR R b . R EE— B R AN RESRAY M, JEEAESSTTLE AR
SRR R AR RN, REINCW S SORIEE, AURREARTRIREN(E, XA
WA AR O, A E | i AR S AR ROR SN, R L MR A IR 55 4
FAPRIL PR, R VREERE, ol gl AR,

6.3 BIEEBRE

6.3.1 ZPNMHEFREGIE, FRENRIR

A5 B PR P I BE G PR T AN IR . SRS AH RS . B — R
Blj 2 1 R PR B W RN S E SRS, 70 5 D TR R HI Y AR R, i
R B R R R, RImRE LR, B R EEBCR R R BAIRS E, HE 40
FERTIT AR P AN (EAE S IR FEAERARL, PR A R AR . LA, 7=l
KRS, R R] 23 = AT B A G e RO B, Al K AR AL T
SR LAY, B RMPEE . FIFRE AR SR AR R, A S
MIER ., SRR, BURG RIS IEE, B AR AU 25 0E 1 S 3 S U, 7E
ARSI, BB, EESR, BREEIE. BRI, WIE SRR, JhRt
R, BRGNS RITBCRRIE, RPN EAR SR A, SHRER A6
(HEERY AT KA FIRERIBOR . @I 5 AP . B B A AT A R
Bo EMAGE W BRI, BTG5 2 ML 25 S sl A4 T 28 T Pk
WRER,

HRZMEXMRE R, KM D 2, @2 REBEICRH EE . 1k
o, RN R, FVEERI TS KA s R A SR I RE BB . S E KRR R IR, W
FIEBRARAGE, A RTERMAERNT, LFEREIFRRERN ST ESERH A

4



PE - IREMCMN AN EHESFRA

A, ACHEESLIRIEP AP AN EEEHTSOR . B AL, B T E AR ZE R AT
AR BHERE B ARIEBE, SEARPIT AL &5 FEROT BURMESR R Al ~AE, IR R
BARRB L5, A M R BRSSO S AR S B 50,

6.3.2 R@LT, SHRH

R BE AL AR R IR B 1 10, B H A 21 OIE 4t iy AR N Jo et Y 20K, it
[IERE LR SN NI T NG S

Ty M) P E B R T T 20, SR AN SRR v A PRI B R, T | AT R
B, FTHIE A ROGER, BV AN RO, 8 200 1 B B 1 et 2l
SE R, HBE B2y R ) B U L SE BRSNS, HESh AN Al 5 A 4 P
AR A AR, SR SR M 28 i s, S SR B AL

Hh ] R AL Al B E B R B R 2 AR, RSN ERI A T, W]
Sk e s, REBUFKGITRIVETT- 23080 - A E VML FE & 1E# K (PPPP),
FEHE) B A Iy, G I AP AR S B2 SRR f, R A I ROHE R R, SRR
—RIL[F AR BB, SORFRZE R H LB OIE WY AR JLRE 2K, S dh ) I
4 ] P T 2 B S Sk i

TER MBI AR, DU D) 25 & R IETT BUA 1 24 ST E Br 412U ¢
GEUR, FEAN AU BN EAE R S 1, SRR R,

6.3.3 AZRBR-BE—EIHR

EYEAE BARETHTE N A BB E TR AA . REEE R F IR EA RIS
(A= 7 LA T r ] A A Pl R R A 2B ol A BRI 5 ). BRI A
A RZETF LA, il R e AR H AER TR AR B, BiRE
W gappb L, F AL S T — e R AR, AT R A AR . S
BREDA WL ERIA T A GG, AR S R 3 1R IR A T -5 i S AR AT
S5 [ P AL 2R AR 5 A R R B SE BN (ELAE A 1. ORI U 465 A0 % Bl XS S, W5 [
Wb AR, EHpTrE, AT AR, UGS AR AR T, AT e
IR E R

6.4 KPGIFRE

PRIE A R A SRR R R A 7E T RO D A AN T . FrIRZEA RIS 9l T
AR, K3 T OIE fH KPR B BoR )G, BREERI A A==l RF R s A fg . 72
BREEM SRS PR BRI IR, PRFEERNE TR GVERRE T, 1A R & br
FWTATERE A A B O E S IS A T, s FAERATY, PRl A4, 32
F R A OTE, PRI, IMTECE R T 5e 5 i A, RN, SRIEEA: AR
EABCERACRHRE R R, EARZERR A A L E SR iz A1
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CHREEREHLTE_RE O™ m, AREEREFHAEEEERFRH, BEZ
FEERMH EAEEEN—TF2i, RERZKNEZEENEOE, REBNSE
BMZMREITT2016FHIET (REZHRAREKE) BEBIRSETH. SHE
SMIBIIMINE, KERSEOWA, HEIZE 2020 FM ALK HKEOKRE, E05E
25% MBI, INCWABIRE .

KELR, RENPE—BERFEZHRESZER, WHBEEBERIFINZMRESEEM
IMRENEEZE. FERZHNEZEREMEAOE, REBKBEPERRIOZFEO
RRE, PECBRRESANZREOE, 2016 FREHOFPENZH AN 30450,
PERERSE, EAFREINE, 201 9FEEBEOHFENZ RN A2, F
ERZMEOFTR—ELTRKES, ZRFAMETRABET R, WoEH—
S REIFRERE,
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T BRIEZW6 O (e SR Il st

RERET G R RERZER A A D BEAN O, T ATA SRR GOk A 5 R 28
ZIRRTE LA FELAE R A LSRN T T i

7.1 BEZREF

RIERMAPH RO EEWIX 2 —, ERRZHRE P HARERLE K2, iR
JPRAPH AL 113 A A DX SR DX, i 2 395 500 ~ 1 SO0 KM, = 2011 7E N AY
BN, gnfa, HE, BEEHE, EMTE. ZE. RHAN, HRRIL, RE, ER,
RO, RRWW, BTk, BANMK, DSR4 RN (FAOSE T Hdl %, 2020),
Hob, ARMp0REM TS, LA, HRRI, JE H AN ER IR 22204 7 E A A
[, HZRREOR, TXE R ZRRIIT A T2 R REREN,

UCAE AR IS LRk AR B P R N, HRFE 1 2002 4F U SRR R BT T E R L —,
PR 2002 4R (Y 4TI HGEIE R, T 20104 R B 5 — ORI 33 T, TSRS IUAL, 2 JRTE
SR ORFFARTEE, 20184 930 5, HARRE“RAI5%, HH 20ISFDURERFREN RS LRZ
WRAEFE, B NGRS, gt EEE. RHANL, MR, E (FAO SRR, 2020),

T
1200 ¢

1000 ~

800

600

400 -

200 o

0

2015 2016 2017 2018
=o—=3HRJEI. —o=HI% 2 HE =e=Jg HFIN =o=Jif} =e=IRIEM LI

Bl 7-1 2015—2018 4F 2 R Bl L AL FE 50 Z R U
BRI FAOGLTHd/F (FAOSTAT), #ifj[A]20204F5 A,

BRI ZRRE | TR K, H5 R SR 2, RIEZ RT3
FPRA, TR KR TI8 Tou/ bt (B7-2), TG HL AR Y D) 2
7K 1000 F-58/ 4B (CSA, 20205 FAO Giit%diEiE, 2020), 2018 4F 1R FEZ FREA TS 4 726
TFra/ A, R Z R R S12F 5w/ A, REREFKPET R ERE H A2 )G,
TP, i, EEFAERRWAEEK (K7-3), REZRRE EEZH TR ER
. EEAHAR A HABFZE (Teklu et al., 2021),
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T3/ AL

800
700 | /\’/\

600
500 -
400
300 -
200 -
100 -

0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Fl7-2 2011—2020 4F B IEZ RT3 B HU L
HARRIR . RIEMILTHIGEHR (CSA), 2019/2020,

T/ ki
1600 |
1400 |
1200 | “~
1000 | -
800 | -
600 |
400 |
200 | e
0

V

P

2015 2016 2017 2018
B E A2 ENBE el FE =e=gAFIT =o=7if} =e=iRIEMILT

FEl7-3  2015—2018 4F Z R il -E Az K 2 IRR-F- 25 B LA
HloRUE . FAOGETT /s, Aifii A 202045 A

WRIE LR EARGE BN R0, PRI AR AE BRI K [ A D 2018 4F
BRI ZRRAMETEI RN 30 7 AT, A AEBKZRRIEA3% ., HARRZEL S B L R RN
—EAGE Y, BRI E B Z AR E ARG R (87-4), ART-EAE R
FLBORE, SREERIFMETE AR L P E Z S A TR ERAR X B D (B 7-5), a4k, —28dk
WEZANT5FE . JE H A A58 o R AR R AR R LG T T 2R i, Ao A
TEALJLAF PO, HZRR™ B AE 2018 4F g 98 U7, Ji Ttk L5 1 i, B R HAMET
PR HGEIE I, 2018 A-1K 5] 348 J7 A b, J2H 2015 4FRYT 415,

BRI ZIRTEZ /R Bop R RSP, BT AE XX 8 b, 20194, 29454
AP NFZRRAT (CSA, 2019/2020), S FRFHEIE ISR AE T MM BTG HI 2 2
ZIRAIAER, 5 A E R AT 80% A L, ARIEIRIEEH RGTIHR T/ N AR BRI Z R
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T T
450 - 450
400 4 400
350 4350
300 4300
250 4250
200 4200
150 - 4 150
100 - 4 100
50 =450

0 e e e e e e e e e e e 0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

—e— [ —e—jik

B 7-4 2011—2020 4F #2822 JpR e T AR B
BT SRIRIOE ARG (CSA), 2011/12—2020/21,

T
3500

=i

3000

2500 -
2 000

1 500

1 000

500

2015 2016 2017 2018
=o=HRRW =o=HE o4 HE =e=jgHFIL =®=3if} —e=IRIEMILIT

Bl 7-5 2015—2018 4F Z R il LAz 51 2 BRAM A T AR LA
HAFRE: FAOGEHT Mz, M [A] 202045 A,

M= R AYR S (CSA, 2019/2020), {RAGEIMAIZRRRMEERK (437%), s
RN (41.92%) . A - M (73%). BEKRWIN (63%), HRIEZ R
WEESK, PRI, Fdr AN B BN R ZRRA = 1t J1 Xk, JAER,  FAJRM
BTN H TR 5 B A LA A S B 7 I R NP C T R TR VA 7= 2 R

7.2 BEZHEO

THREMNR FTMHERESE KRB OEY, WE2BRERNATBEHN EERIE
(Gebremedhn, 2019), [&7-622011/12—2016/17 4E2 k4 1{H.,

BIERERZMMNEZ —, TERTHEEA TR, ZRERETENZTIEY), HRE
AHNEZRRAR D, 9% EZRE O, Z93% M LA ZREZRRE T H, 20194 RZEZ R
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oA (mf) HEME (T3%50)

" 432 637 @
394939 394 538

364 614
332357
309 586 208 199
281005
] 228198 518335 ‘

2015/16  2016/17 2017/18 2018/19  2019/20 2015/16 2016/17 2017/18 2018/19 2019/20

K 7-6 2015—20194E R ZEZ R ORI Dl
BmRE. REBISIE X ME (ERCA,2015/16—2019/20)

Y25 T, 2y TR OB 17%, T RRFEZ G, SHEFE= (R7-1).

R7-1 2013—2019FEFEZ KK AOEMHIHNE

2013—2014 2014—2015 2015—2016 2016—2017 2017—2018 2018—2019

- HogE (Jrmg) 11 19 17 29 39 50
” S (%) 8.5 13.0 10.4 19.9 247 338
HosE () 18 22 27 28 27 28

R S (%) 14.5 15.0 16.7 18.8 17.0 18.9
I o (Jrmg) 30 33 32 29 28 25
S (%) 239 22.6 19.8 19.9 178 169

HoE (i) 29 28 42 29 32 25

LAl S (%) 232 19.4 26.0 19.7 20.5 16.9
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@FMEZHE (MFA): TEE Fr EEERIENLOVIF R T, W51 2 /M HHESTR,
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Setit-3 Fl Humera- 1 553 it Fiiih B 22 BB X 22 5K X APAHL

A A i 4Ol WF 5T 0 G 2 0004 B ST BT URE A E AR AL, FEEIR N R (RE
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Crop varities released by Humera Agricultural Research Center (HuARC) from 2003 on wards

Sn Commod | Variety | Year of | Yield qt/ha il Color
ity released | research field | On farm | content

1 Sesame | Setit-1 2003 7-10 5.5-9 52 White
Humera | 2003 8-10 5-8 54 White
-1
Setit-2 | 2016 7-11 6-8 53.7 White
Setit-3 | 2017 9-12 54.4 white

Variety Maturity | Altitude | Spacing Seed rate kg/ha Fertilizer /a

Dey "
Bin rows | bin plants | Row Broad |DAP |UREA |of [ Alhgtl |4
(cm) (em) planting | casting 10y

Seti  |8090 [ 600800 |40 i 0812 |23 00|50 (f
Humera -1 [90-100 | 600-1100 | 40 10 0E12 (23 00| ;
Setit2 8087 | 600-1100 |40 7 o812 |23 G
. 1
! e N
Setit3 |78 |Go0-1500 (40 [10 §12 |23 L A
LIS -

K10-2 @It RI RO FE e Y 2R et o

ZHLIN BRI, BEE MAMFEF 2 BER . —REMEAEE, (ORI ARET
%, BINZRRGE I B MR I R B AR AR EAT R, ] e B AR
Fa UL REBRRERR R, MR RFEMIRAS, 2 Fhmic iR R4S IR, MHE
Ml FAEX T SR Z HRFIROR . R SZ N E AR =80, 44 K EETEN = MiE
—FITHEMER, SEEMIREZE., —RERAMER, APTRESN Tz 24
T, HA— AN, ARRA. BisE. Modr. R BE%E, B ERE
M2, AARBREHER G, BOPL. R e, SERER GRS R BRI
H, BSMEeEH, BHABARUE L%, EARL0THERSH e A f# A
(& 10-3),

10.2.2 EERARHA

AR B AR BB e ZRRAE T SRR, WA AL BT D AE RO AR, EIAR, ATA B2
Fir, S2IFR T HEALE S SRAREGIE, BT & 20 PR A EENE, BEMt
HHE R BIMOR JE AL PR ZIRRAE 7 i e, EEAEIE A . ORI Ry, A
ERMEHE 5% (RFPES2 ~ 3T 50/ A0, (HA™ EERZHCZRRMEZHAE (5
THEA ~ 12750/ /00 RS, AFT HEEEEE, OWERA . RIEZFMIE
PR PR AE  BEARAT PR, SR ZE G TR A BRI R 25 JOR BRI Ay 2 2 R A B F AL AE A
K2y, PR EAYL, XESKY. BRSO —E'AIE (150 5/ 2
BiU) SEBURMESE 7 B A SORTIHES T, TR 2 4R R PR R SN B0 oAk S i K 2L AE
ANHE DX Z R ACAE P2, B SRR M AR R, A 1AL R
HEH100 T 70/ 24 8 (N, P, K) FI50F 50/ AWURE, #A N AR a0 AR X 5
B S % . O ENE. REZREZREN AN, MZRAAE T,
RFRZIRREGAL, I, BRI, SR HCE, B A I T B 250 Y
ve, oA MEIFERE . VUL % O WAER R EEAUMAL R F A, DR
A, WRAEASINIRFERE, R R ASEIRIER T,

ZHLFIR T SR IR Z R AT A AR EYE R, L EA AT R
WRIEBURF IR 2 b R M o s 3% PO 2R H fA 5T AR AE 2019 4 21 P [ 2 il B
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The Growth and Transformation Plan II 2020 sets ambitious targets for the livestock sector:
Ethiopia plans to become the first livestock exporter in Africa by 2025, and significantly increase
the competitiveness of its livestock products worldwide. In particular, beef cattle industry is one

of the preferential developmental industries.

To date, the cooperation between Ethiopia and China in the livestock sector is relatively limited
except leather production. There is no beef trade between the two countries, but there are still
opportunities to expand cooperation in animal husbandry. Ethiopia has the fifth largest cattle
inventory in the world and has great development potential; China has rich experience in the
development of animal husbandry industrialization, and will remain the largest beef import market

in the world.

According to the previous research of ATA, the added value of beef export in Ethiopia is very
low, and is distributed across the value chain. The commercial operation is limited, the export
volume is small, and exports mainly go to the Middle East. Ethiopia hopes to adopt a more
strategic and comprehensive approach to solve the problem of value chain rupture, and ultimately
serve the huge and growing East/Southeast Asian market in the future. Through the introduction
of experienced private sector participation in beef production, especially those cooperating
with smallholder farmers in an inclusive model, and the introdution of improved inspection and
quarantine standards, and key intervention measures to improve the level of industry integration,
we hope to support Ethiopia’s achievements in animal husbandry development. China is one of

the countries with support measure packages.
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1 Literature review of Ethiopia’s beef cattle industry value chain

The livestock sector occupies an important place in the Ethiopian economy, contributing 20%" of
total GDP and 50% of the agricultural GDP and it is estimated to contribute 16%-19% of foreign
exchange earnings to Ethiopia. The sector not only hold non-monetary social value, but are the

most attractive asset for storing and accumulating wealth.

In Ethiopia, about 45% of the total livestock is cattle. Ethiopia has the largest cattle herd in Africa
and the 5th largest in the world, nearly 60 million heads, 5% of global population in 2016. Despite
its huge livestock population, Ethiopia only exported 28,000 tonnes in 2016, which contributes
0.3% of global beef exports and ranks only 33rd in the world.

To increase market supply, the Livestock Master Plan (LMP) sets the target to increase red meat
production by 52% by 2020. However, the current production is inadequate to meet the target and
innovative interventions must be developed and introduced to improve productivity and thereby

increase supply of beef through commercialization, including attracting the FDI into the sector.

This chapter gives a quick review on the performance status, government’s targets and main
constrains in Ethiopia’s beef cattle industry value chain development based on related documents
and statistical data provided by the ATA.

1.1 Ethiopia’s beef cattle industry is in the primary development stage

1.1.1 Cattle production systems

Cattle are mainly raised by the farmer households freely in Ethiopia. There are two main livestock
production systems prevalent in Ethiopia: @ Highland crop-livestock mixed production system,
with about 35-40 million cattle, and 2-5 cattle herd size per household. This system covers
about 40% of the countries land area and located at an altitude above 1,500 meter above sea
level. Cattle in the highlands is mainly produced for draught power (40%-50%) with dairy cows
making up 25%. After 4 to 5 years of providing draught service, bulls are then sold for beef. The
large number of animals in the highland areas of Ethiopia is livestock, using crop residues and
natural pasture as feed, less disease prevalence, and relatively adequate water supply. @ Lowland
livestock production system, with about 10-20 million cattle, and 10-15 cattle herd size per
household. This system covers about 60% of the total land and located in an altitude below 1,500
meter above sea level. About 70% of cows are dairy breeds, and bulls are often sold to highland

areas used for draught purposes.

(D Data in this chapter mainly comes from relevant internal documents provided by ATA. See references for details.
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1.1.2 Breeds and breeding

There are about 27 indigenous and a few exotic cattle breeds (e.g., Friesian, Holstein, Jersey and
Simmental) in Ethiopia. The Ethiopian indigenous Boran cattle breed is comparatively superior in
terms of growth, reproduction, and carcass traits than other indigenous cattle breeds. Boran breed

produces high quality beef and has high feed conversion efficiency.

Productivity of Ethiopia’s indigenous cattle breeds varies depending on breed type and
management in general. However, productivity of these cattle falls far behind improved breeds in
similar agro-climatic conditions in other countries. Improved genetics inputs, such as improved
bulls and heifers supply, and improved genetic material (semen) and liquid nitrogen supply
are key towards enhancing cattle productivity and quality of meat. At present, the supply and
availability of these inputs to rural producers is inadequate. Besides, the success rate of breeding
(natural and AI) and management practice is very low. The beef cattle breed improvement centers
and breeding farms of the country are established to conduct research on breed improvement and
distribute improved breeds to farmers and breeders. However, breeders pay limited attention to

this direction.

1.1.3 Feeds and fattening

The cost of animal feed is constantly on the rise, almost doubling in the past 7 years. Seasonal
dynamics of forage availability due to seasonality of rainfalls limited land allocation for improved
forage production due to competition with food crops and lack of awareness, and overgrazing and
poor management of the natural pasture in the highlands and rangelands in the lowland pastoral
and agro pastoral areas, shortage and high price of agro-industrial by-products (e.g., flour mill
and oil extraction by-products) and compound feeds from agro-processing industries lead to
uneven animal feeding and fattening across regions, and thus restraining production capacity
development. Moreover, the lack of modern feeding technology and management practices in

livestock sector is also an important factor that affect feeding.

In Ethiopia, cattle fattening is conducted by smallholder farmers (traditional), small and large-
scale feedlots where the latter is mostly export-oriented. Feedlots play intermediary role by
smoothing out market fluctuations in both volume of cattle and quality of red meat. This model
is growing rapidly due to growing opportunities presented both by the export demand for live
animals and by the domestic market for red meat. Feedlots buy cattle at a low price in primary
markets and then add value to it through supplementary feeding, in order to sell animals in
markets that are more profitable. Feedlots purchase animals through market agents or from small-
and medium-scale traders (cattle vendors) and, occasionally, from cooperatives. Feedlots usually
buy cattle that weight less than 200 kg and all bulls meant for export stay in the feedlot until
they meet at least the minimum weight standard of 300 kg. Feedlots often use rented vehicles
to transport the animals. Constrained by their financial capacity, their operations are limited to a

small geographic area; lack of access to production inputs (e.g., feed, water, land) and to credit are

104



Part |

Research on China-Ethiopia Beef Cattle Industry Value Chain Cooperation >>>

hindering the expansion of fattening facilities.

Currently, less than 1M slaughtered cattle are actually from feedlot accounting for 1.7%.
Ethiopia’s livestock master plan plans to funnel more than six million cattle from feedlots by
2030. Achieving this goal will require a massive increase in the fattened herd size. The number of
small and medium specialized cattle feedlots needs to be increased from 30,000 head in 2014 to
577,000 head in 2021.

1.1.4 Vaccines and veterinary drugs

The Livestock Resource Sector of the Federal Ministry of Agriculture is responsible for quarantine
services and quality control of vaccines and veterinary drugs, and also responsible for research
and disease monitoring through federal research institutions and regional veterinary laboratories.
Although the government budget is insufficient to meet the annual demand for domestic and
international drug purchases, government agencies are still the main provider of animal health

product distribution.

The National Veterinary Institute (NVI) in Bishoftu produces 23 kinds of different vaccines against
various bacterial and viral diseases. However, its current production capacity does not meet the
actual demand of such vaccines. At present, the Federal government no longer imports veterinary
drugs by itself. Instead, it purchases veterinary drugs, equipment and chemicals (imported and
locally manufactured) in bulk from private companies through tendering, and distributes them to
various regional states. Private importers are import to distribute and supply veterinary drugs,

equipment and chemicals to small holder farmers under the supervision of the government.

The lack of large-scale and systematic animal immunization is one of the major impediments in
expanding foreign markets. There are vaccination programs at Kebele level (lowest administration
unit in Ethiopia) for seasonal diseases in Ethiopia, and the programs mainly target at vaccinating
exporting herds. Diseases outbreaks cannot be rooted out, and the two-year disease free OIE

export standards cannot be met.

1.1.5 Marketing and trade

Ethiopia’s live animal market functions at three levels: (D primary markets are those at the village
level, with generally less than 500 head sold per week. @ Secondary markets have a turnover of
500-1,000 head of animals per week. These markets are dominated by intermediaries (traders and
agents, or “cattle vendors”) but also serve local butchers. 3 Terminal markets are those located
in large urban centers. These are dominated by medium- and large-scale trading companies. The
three levels markets are poorly organized and scattered, with various types of buyers, sellers
and intermediaries participating in them. Access to infrastructure between the markets is poor.

Livestock supplied to the market in most cases are trekked.
In most livestock markets, there is no objective standard for selling and buying animals except
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visual observation. The current system of sourcing animals from smallholder producers though
multiple brokers makes it difficult to supply high quality meat at a competitive price to export

markets.

1.1.6 Slaughtering and processing

The meat processing industry is on the rise in Ethiopia. City slaughterhouses and export abattoirs,
butchers and restaurants/hotels play a major role (Figure 1-1). Commercial slaughtering facilities
are the main actors in the processing link. They source live animals from traders or directly
through their market agents. Most abattoirs are established for export purposes but there are local

slaughterhouses that provide service to butchers and retailers for domestic consumption.
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Figure 1-1 Livestock market channel in Ethiopia

“l abattoirs

Virtually all of Ethiopia’s red meat exports pass through formal channels due to the strict
regulation of importing countries. Around half of all cattle are slaughtered outside of abattoirs
since live exports and backyard slaughter emerged. The formal export of live animals and meat
has promoted the establishment of slaughter and fattening facilities at various locations. Such
locations are affected by feed supply, air transportation, proximity to markets, and the livestock
walking distance to slaughterhouses. In most cases, the slaughtering is done when slaughterhouses
receive and order from their customers. This order-based slaughtering does not allow the abattoirs
to operate at full capacity and estimated operating abattoirs are at 34% capacity on average. Most
slaughterhouses and abattoirs lack modern technologies and standardized facilities, and lack the
ability to produce semi processed or deep processed meat products. The product specifications and

varieties are limited, and the meat quality is hardly guaranteed.

1.1.7 Demand and markets
Ethiopia’s domestic market for beef is growing. The average per capita consumption of beef
remained approximately 5 kilogram per year from 1993 to 2011, but as population grows, total

beef consumption in Ethiopia grew at an annual average rate of 3.2%. Beef price has change about

106



Part |

Research on China-Ethiopia Beef Cattle Industry Value Chain Cooperation >>>

50% higher in 2014 than in 2005. The price per kilogram for superior, high grade, moderate,
fair and low-quality beef in Addis Abbaba in 2017 was USD 9.8, USD 8.2, USD 6.5 and USD
4 4 respectively. Ethiopia’s domestic red meat consumption is reported to be low due to high
prices, which are unaffordable for low-income households; in addition, long fasting periods of the
Ethiopian Orthodox Church (over 200 days per year) contributes to the low consumption of meat.

As countries become wealthier, people will consume more meat. This trend will apply to Ethiopia.

Ethiopia’s share in the global beef exports was barely 1%, which is mainly caused by the
following reasons: (D low offtake rates (6% in 2013; China was 35%). @ large numbers of animals
sold live, bypassing abattoirs and through illegal cross border trade. 3 most pastoralists only sell
in time of need, and prefer to build herd size. @ lack of certifications and international standards.
(® export market is not highly competitive in international markets due to factors such as disease,
quality and cost. ® low productivity which is due to low genetic potential indigenous cattle for
functional traits, shortage of access for quality and affordable feeds; prevalence of disease, lack
of awareness improved management etc. @D Lack of policy support to incentivize producers (e.g.,

land use) and other actors involved in beef value chain.

Live animal exports from Ethiopia are subject to periodic interruptions from bans imposed by
importing countries due to disease outbreaks. Top export markets of live animal are Sudan,
Somalia, Egypt, Djibouti, Saudi Arabia, Yemen and the United Arab Emirates. In regard to red
meat, the Middle East dominates Ethiopia’s export markets.

1.2 Major bottlenecks and SWOT analysis

In terms of production quality, quantity and price competitiveness, main bottlenecks in beef cattle
industry value chain are as follows: (D Relevant policy support, supervision and law enforcement
are weak. @ Due to high cost and shortage of high-quality feed, the investment on high-quality
feed is insufficient. ® Lack of effective epidemic disease prevention made animal health difficult
to be guaranteed. @ Lack of experience market-oriented livestock production. & Due to the
imperfect development of the market, the intermediaries are highly involved. ® The downstream
market links are weak. @ Limited transportation infrastructure leads to poor meat quality. ® An
oversupply of intermediaries left farmers with little value. The government hopes that once the
key value chain constraints are solved, Ethiopia will have the opportunity to become an important
participant in three core markets: the Middle East market as the top priority; East Asia and

Southeast Asia as the mid-term; fast-growing African market as the long-term aim.

The overview of the SWOT analysis for the cattle value chain is as follows (Table 1-1).
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Table 1-1 Beef value chain SWOT analysis

STRENGTHS

« The livestock sector has economic relevance and potential for employment creation;

« There is an existing culture of cattle and small ruminants rearing, as well as of consumption of red meat;

« Government has an ambitious Master Plan for the livestock sector and a clear vision for transforming the agricultural
sector through the creation of Integrated Agro-Industrial Parks;

- National & Regional Centers for Animal Health Diagnosis have been established;

» National and Regional livestock research institutions and centers have been established to develop knowledge and
technologies relevant to improve livestock productivity.

+ National and regional livestock sector extension system established and operational

- National veterinary institution able to produce vaccines for various live animals have been established;

+ A number of Universities and Technical and Vocational Colleges established and producing agricultural graduates

« There are existing institutions and projects/development partners supporting the livestock sector, e.g., quarantine
stations, feedlots, slaughterhouses/abattoirs and meat processing companies have been established.

WEAKNESSES

Low support for livestock sector from the government

In some areas, available land is decreasing due to demographic pressure, expansion of cultivations, land degradation
and absence of land use policy;

Productivity of indigenous livestock breeds is low and there is not a well-established and sustainable breeding
program (including a national database and a functioning recording system);

The quality and quantity of forage and manufactured feed is insufficient and access is limited;

There is limited research on livestock development in general (e.g. breeding, feeding, etc.);

Animals are not well managed and there is limited knowledge and skill of modern animal husbandry practices. In
addition, watering of animals is predominantly from rain-based sources (streams, lakes, etc.);

Vaccination of animals is not systematic and there is lack of periodic follow-ups and check-ups (no animal quarantine).
Also, there is high incidence of animal diseases of economic importance;

Public animal health services and extension services are weak and their offer is not proportionate to the demand and
know-how of producers;

Weak involvement of the private sector in the provision of clinical services (mostly engaged only in the sale of
veterinary drugs and equipment);

The informal channel is dominant on domestic and export markets. Most producers are not well connected to
processors through formal business arrangements, and there is a lack of incentives toward market formalization;

In many areas, production is not commercially-oriented and smallholder producers sell animals only to face
immediate cash needs or to dispose of unproductive animals. Hence, there is limited supply of quality animals for
processing;

There is lack of working and investment capital and limited access to credit and financial services at all the nodes of
the value chain;

+ On the domestic market, the level of per capita consumption of red meat is very low.

OPPORTUNITIES

« The sustained growth and the positive economic outlook of Ethiopia are favorable to investments in the livestock
sector, among others;

« There is a considerable livestock population (both cattle and swine) and both the highland and lowland areas have
good cattle and sheep production potential;

« There are diverse and adaptive indigenous cattle and shoat breeds that can be used for genetic improvement;

« There is availability of relatively cheap labor, mostly unskilled;
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(Continued)

« Population growth and the increasing urbanization (emerging middle-class segment of consumers in urban centers)
will favor consumption of more red meat;
+ There is a high demand for Boran cattle breed on the export market.

THREATS

« There are unreliable climatic conditions due to climate change;

« There is a mismatch between supply and demand of live animals due to seasonal, spatial and cultural factors;

+ Quality requirements and food safety standards in importing countries often result in rejection and ban of live animals
(and meat products);

« There is an environmental risk posed by an increased number of low producing livestock.

1.3 Government’s development goals and actions

1.3.1 Livestock development strategies

Ethiopia launched the Agricultural Growth and Transformation Plan (GTP), taking a series of
intervention measures to promote the transformation of the agricultural sector in the country.
The GTP-II objectives for livestock include reduced poverty; better food security; contribution
to national income growth; increased exports and foreign exchange earnings; and contribution
to climate change mitigation and adaptation. Vision for red meat is that the projected domestic
consumption requirements for red meat that arise due to rapidly growing population, increasing
urbanization, and rising incomes will be met; and live animal and meat exports will be increased

to generate foreign exchange earnings.

The Ethiopia livestock master plan sets out investment interventions, e.g., better genetics, feed
and health services, which, together with complementary policy support, could help meet the GTP
II targets by improving productivity and total production in the key livestock value chains.

There are clear deliverable objectives for livestock sector transformation in the following four
area: I. Livestock genetic improvement: @ Establishing a national system and institutional
arrangement to lead and coordinate livestock genetic evaluation and improvement as well as
input delivery schemes; @ Enhancing role of private sector in livestock genetic improvement
and input delivery. II. Livestock feeds and feeding: @ Creating enabling environment for
sustainable production and supply of adequate, quality and affordable feeds and fodder, and for
rationalizing free grazing; @ Improving feed and water security in pastoral and agropastoral areas.
III . Animal health: @ Reducing young and adult stock mortality in different production systems;
@ Strengthening and supporting establishment of innovative animal health field services and
diagnostic capacity and quality management system of national & regional veterinary laboratories
to enhance disease prevention and control. IV. Livestock market: O Strengthening the enabling
environment for efficient and effective livestock marketing system; @ Strengthening and
developing livestock and products market infrastructure and market link to enhance domestic and

export markets.
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1.3.2 Establishment of Agro-Industrial Parks

The development of Integrated Agro-Industrial Parks has been prioritized in Ethiopia’s national
development strategy. An Integrated Agro-Industrial Park is a geographic cluster of independent
firms, clustering essential infrastructure, utilities and services required for business operations and
growth. The Parks also enable links with global agricultural value chains. Four Agro-Industrial
Growth corridors have been selected for piloting the establishment of four integrated Agro-
Industrial parks (see the attachment 2).

Oromia region is the largest in terms of cattle population followed by Amhara region. FAO
designed a business plan for Central-Eastern Oromia in 2017. The vision was to promote rapid
and sustainable growth of the live animals and red meat value chain in the Agro-Commodities
procurement Zone of the pilot Integrated Agro-Industrial Park in Central-Eastern Oromia through
enhancement of production & productivity of commercially-oriented small holders and feedlots
to increase the availability of quality cattle, and strengthening of commercialization through
formalization of the livestock market channels and, ultimately, to distribute safe red meat to both

domestic and export consumers by 2020.

1.3.3 Related international development cooperation programs

The Ethiopian government actively attracts international development cooperation programs
to support its development. Over the 2018-2024 period, at least 197.2 million US dollars is
expected to be invested across the livestock sector in development interventions by international
development programs. Eighty nine percent of the amount comes from the World Bank Livestock
& Fisheries Sector Development Project (LFSDP). The program will focus on three components:
@ linking more productive farmers to markets; @ strengthening national institutions and
programs; 3 project coordination, monitoring and evaluation, and knowledge management. There
are 4 livestock commodities prioritized for this program. These are Red meat, Dairy, Poultry and
Fisheries and Aquaculture. The program covers 58 woredas across six regional states (Oromia,
Amhara, SNNPR, Tigray, Benishangul Gumuz and Gambella). More than 1.2 million households
will benefit from this program.
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2 China’s experience of beef cattle industry development

2.1 Industry development and change

China’s beef cattle industry experienced several development stages: draft cattle — dual-purpose
cattle for draft and meat — dual-purpose cattle for draft and meat or meat and milk — beef cattle.
In 2019, China’s total cattle (including cattle for draft, meat and milk) inventory was 91,380,000
head, ranking the third place in the world. China’s beef cattle industry has made great progress,
growing from a traditional livestock industry with an output value of less than 1 billion US dollars
to an innovative industry with a potential value of hundreds of billions of US dollars.

2.1.1 Draft cattle stage in China before 1980

Before the Reform and Opening Up, China had no independent beef cattle industry. As early as
4,000 years ago during the Xia and Shang dynasties, Wild oxen were successfully domesticated
by ancient Chinese into domestic cattle, commonly known as Yellow Cattle. In history, Chinese
cattle were mainly used as draft and sacrifice, and only aged and disabled cattle were used for
food. After the founding of New China in 1949, China had a cattle stock of 48.10 million in 1950,
mainly draft cattle, dairy cattle, yaks and buffaloes. This number increased to 70.72 million in
1978. At this stage, the level of agricultural mechanization is low. Traditional farming labor and
farmers’ basic production and living activities mainly relied on livestock labor, and domestic cattle

were mainly draft cattle.

2.1.2 Dual-purpose for draft and meat from 1980 to 2000

At this stage, with the popularization of agricultural machinery and the growth of the beef
consumption market, the traditional draft cattle or plow cattle began to fade into history. To
improve meat performance, China started to import frozen semen and embryos of pure breed
beef cattle from developed countries such as United States, Canada, France and Australia. The
most widely used foreign beef breeds were Simmental, Charolais, Limousine and a few others.
Although the performance of the modified hybrid beef was significantly improved, the number of
draft cattle dominated until 2000 in China (Figure 2-1).

At this stage, international trade of live cattle and beef emerged but the volumes were small. In
terms of exports, small quantities of live cattle and beef were exported. In 2000, live cattle exports
were 64,770 heads, with an export value of 37.96 million US dollars; beef exports were 20,000
tons, with an export value of 23.36 million US dollars. The main export markets were the Middle
East, Russia and other countries. In terms of import, the number of imported live cattle and beef
were very small, and the imported live cattle were mainly bulls. In 2000, beef import was 5,600

tons, and the import value was 6.27 million US dollars.
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Figure 2-1 Changes of beef cattle and draft cattle inventory in China 1980-2019

Source: Livestock and Veterinary Statistics of China 2000-2019, edited by Livestock and Veterinary Bureau of the Ministry of
Agriculture and Rural Affairs of China National General Station of Livestock, China Agricultural Press, Beijing.

2.1.3 Dual-purpose for draft and meat or meat and milk, and beef only from 2000 onward
Driven by the strong demand for beef market, China’s beef cattle industry has undergone a rapid
transformation since 2000 to a direction where meat is used as a main purpose. Beef cattle has become
a dominating industry of animal husbandry. As shown in Figure 3, the year 2000 was the inflection
point of the rapid transformation from draft cattle to beef cattle in China. From this year onward, the
total cattle inventory in China began to decline, but the number of beef cattle increased rapidly, while
that of draft cattle decreased rapidly. Compared with 2000 (58.37 million in inventory; 39.65 million
slaughtered), these numbers in 2019 reached 69.98 million and 45.34 million, respectively, up 20%
and 14.3%. By the year 2019, the proportion of beef cattle has reached 86.5% of the total 80.94 million
cattle inventory, among which meat cattle accounted for 86.5% while draft cattle only 13.5% of the
total number. With the acceleration of beef cattle crossbreeding, it is predicted that draft cattle will

basically disappear in the next 5 to 8 years in China.

At this stage, the beef production increased from 5.31 million tons in 2000 to 6.67 million tons in 2019,
an increase of 30.1%. However, the consumption demand of Chinese consumers for beef increased
even faster. The production capacity of Chinese beef industry could no longer meet the domestic

demand, and the import increased rapidly. See Chapter 3 for the analysis of consumption and import.

2.2 Industry characteristics

2.2.1 Major beef cattle production areas

China’s beef cattle production areas are located in four major regions, namely the central plains,
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northeast, northwest and southwest. There are 51 counties in 4 provinces including Shandong,
Henan, Hebei and Anhui in the central region, which is traditional agricultural region with
abundant grains and crop residue resources and an important base for feedlot production in China.
Northeast region includes 60 counties in 5 provinces including Jilin, Heilongjiang, Liaoning,
Inner Mongolia and Hebei, which is pastoral area, agricultural area and semi-agricultural area,
and an important base for cow-calf, stockers and feedlot production. Northwest region includes
29 counties in Xinjiang, Gansu, Shaanxi and Ningxia provinces, which is rich in grassland and
crop resources and an important base for cow-calf, stockers and feedlot production. The southwest
region includes 67 counties and cities in Sichuan, Chongqing, Yunnan, Guizhou and Guangxi
provinces, which is also important base for cow-calf, stockers and feedlot production with

abundant grass hills, grass slopes and crop residues.

2.2.2 Rich breed resources of beef cattle
The main beef cattle breeds in China come from local yellow cattle breeds, among which the most
representative ones are Qinchuan cattle, Nanyang cattle, Jinnan cattle, Luxi cattle, Yanbian cattle,

Mongolian cattle, Sanhe cattle, Xinjiang brown cattle and Grassland Red cattle.

With thousands of years’ domestication and selection, Chinese yellow cattle are more suitable for
draft than meat. Therefore, drawing on the experience of foreign countries with developed beef
cattle industry, China began to introduce foreign beef breeds in the 1980s to produce new beef
cattle breeds at home. Through unremitting efforts, China is able to produce new breeds such
as Xianan cattle, Liaoyubai cattle, Yanhuang cattle, Yunling cattle and Shuxuanhua cattle. Since
2016, China has imported more than 200,000 Angus, Hereford and Simmental breeding cows
from Australia, New Zealand, Uruguay, Chile and other countries that are allowed for live cattle
import for continuous breed improvement. At present, there are 77 beef breeds and yellow cattle
breeds in China. In addition, there are 11 yak breeds, 26 buffalo breeds and 1 Bos frontalis breed.

With the further progress of National Beef Cattle Genetic Improvement Plan (2011-2025), the
construction of China’s core breeding farms of beef cattle has become more standardized. The
national core breeding farms have now grown to 38, and the production performance of the herd
has been significantly improved. Some well-equipped breeding farms and fattening enterprises
began to explore superior beef cattle breeding models suitable for local ecological and fattening

conditions.

The main technique of beef cattle breeding in China is regular performance tests. Molecular
assisted breeding technology has gradually penetrated into the breeding process, which is more
closely combined with the selection of traditional apparent trails, making higher breeding
efficiency. The whole genome selective molecular breeding technology system was promoted to
the genetic evaluation of seed stock in core breeding farms, which played an important role in

improving production efficiency and international competitiveness of the seed industry. In terms
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of mining and utilization of local beef cattle genetic resources, crossbreed improvement will be

continuously carried out in an orderly manner to improve the performance of meat production.

2.2.3 Trending towards feeding at scale

(1) Traditional feeding in agricultural areas. The traditional beef cattle feeding in agricultural
areas mainly relies on the draft cattle and cattle culled from dairy sector. These areas feature
abundant straw resources and relatively low cost due to feed price. However, this feeding model
always has small scale, poor feeding technology and growth rate, which makes lower marketing
rate, dressing percentage and meat quality. With the low beef product quality and quantity,
traditional beef cattle production model is far from meeting demand of Chinese beef consumers.
As the mechanization of agricultural production is continuously improved, the culled cattle and

draft cattle feeding will gradually withdraw from the historical stage.

(2) Grazing feeding. Beef cattle in pastoral areas is generally raised using abundant natural grass
resources, at the same time, the manure from cattle can be used as organic fertilizer for grass growth,
so as to form a relatively orderly circular ecological chain. However, overgrazing and predatory
production have led to grassland and environmental degradation in the recent years. Therefore, it is

difficult for the traditional grazing model in pastoral areas to meet people’s demand for beef products.

(3) Intensive large-scale fattening. After more than 30 years of practice and exploration,
China’s beef cattle feeding model has transformed from being mainly operated by small farming
households to feeding at a moderate scale. As shown in Table 2-1, in 2019, the proportion of
cattle farms with 1-9 slaughter head dropped from 98.5% in 1980 to 50.9%. About 21.7% of
cattle farms produced 10-49 slaughter head annually, 9.8% produced 50-99 head, and 17.6%
produced more than 100 slaughter head annually. The fattened cattle produced in proper scale
feeding model have the advantages of fast finishing speed, high production efficiency and
superior beef quality. “Breeding in pastoral areas and fattening in agricultural areas”, “breeding
in the North and fattening in the South” and “decentralized cow fattening and fattening cattle
concentrated feeding” are becoming the mainstream breeding methods of beef cattle industry
in China.

Table 2-1 Changes of China’s beef cattle feeding scale

Annual market 1-9 head 98.5 50.9
Annual market 10-49 head 1.3 21.7
Annual market 50-99 head 0.1 9.8

Annual market 100-499 head 0 10.0
Annual market 500-999 head 0 33
Annual market >1,000 head 0 43

Source: Livestock and Veterinary Statistics of China 2000-2019.
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2.2.4 Localization of feed production

The feed needed for beef cattle feeding in China is completely produced and supplied
domestically, which benefits from China’s complete and mature feed industry system. In 2011,
China’s commercialized feed output reached 200 million tons, surpassing the United States and
ranking the first in the world. Since then, China has led the development of global feed industry
for nine consecutive years. In 2020, China’s total output of formulated feed reached 252.76

million tons, and the output value of feed products reached 129.1 billion US dollars.

(1) The feed ingredients produced by farmers are mixed with concentrated feed. Beef
cattle farmers in most agricultural and pastoral areas usually have both roughage supply such as
crop residues and silage, and energy feed supply of concentrate supplement supply such as corn,
wheat bran, rice bran, etc. Added with the protein concentrated feed purchased from the nearby
commercial feed mill, then the feed with nutritional value basically meeting the nutritional needs

of beef cattle is ready.

(2) Miniaturization and low-price feed processing equipment is widely used. With the
increase of labor cost in China’s beef cattle breeding industry, it is common to use machines to
assist feed processing and feeding in the process of beef cattle breeding. In the general farm scale
beef cattle farms, the miniaturized and low-cost processing equipment is most widely used in the

crushing, mixing and full-mixed feed production of concentrate feed raw materials.

(3) Feed technology helps beef cattle feeding industry. With the rise of feed prices and the
implementation of the national policies on banning animal feed, a new technological revolution
was ushered in in the field of beef cattle production. Feed science and technology aiming
at “reduction and substitution” was being widely developed. “Reduction” means reducing
the consumption of high-cost raw materials such as corn and soybean meal and switching to
wheat, cottonseed meal, rapeseed meal, peanut meal and other local by-product feed resources.
“Substitution” refers to the use of a variety of products to enhance animal disease resistance and
promote growth and development to replace the use of feed antibiotics, so as to ensure the health
of consumers and the safety of the table. These alternative products include enzyme preparations,

plant extracts, immune enhancers, live bacteria preparations, organic acids, etc.

2.2.5 Basically complete disease prevention and control

(1) The establishment of the national animal epidemic prevention system. The prevention
and control of animal diseases in China adopts the strategies that classification guidance
depending on disease type, region, livestock type, and differentiated management, emphasis on
key points and overall planning and promotion. In May 2012, China formulated the National Plan
for Medium- and Long-term Prevention and Control of Animal Epidemics and Diseases (2012
to 2020), which clearly lists 16 priority domestic animal epidemics and diseases to be prevented

and controlled and 13 key foreign animal diseases to be prevented. Incidence rate of animal
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diseases such as foot and mouth disease and other 16 priority domestic animal diseases met the
planned assessment standard by 2020. The incidence rate of cattle dropped to below 4%, and
animal morbidity, mortality and public health risks were significantly reduced. The prevention and
control of animal diseases in China is transitioning from effective control to gradual purification
and elimination, and vaccine and diagnostic technologies are important technical supports for the

prevention and control of beef cattle diseases.

(2) The establishment of animal epidemic prevention system at the county and township
level. Animal epidemic prevention supervision institutions are set up in all counties in China, and
animal health and epidemic prevention stations are set up in towns and towns. A base-level animal
epidemic prevention system jointly managed by counties and townships is formed, and the specific
work of animal epidemic prevention and quarantine at the base level is undertaken. In the beef
cattle breeding chain, the animal epidemic prevention supervision institution at the county level
is responsible for distributing free vaccine allocated by the state, and training the first-line epidemic
prevention personnel at the township level. The base-level epidemic prevention personnel in the
township are responsible for the vaccination and injection of beef cattle, the establishment of immunity
information accounts and information reporting. All vaccines used in beef cattle in China against
diseases including foot and mouth disease, brucellosis, pasteurella, bovine infectious pleuropneumonia,

bovine infectious rhinotracheitis, bovine viral diarrhea, etc., are produced in China.

2.2.6 Preliminary maturity of slaughtering and processing systems

The annual slaughtering capacity of beef cattle in China is about 43 million head, mainly
slaughtered in small workshops, and the products are mainly supplied to farming product markets;
there are more than 250 large-scale enterprises with annual slaughtering capacity of more than
10,000 heads, accounting for about 10% of the total annual slaughtering capacity. The products
are mainly supplied to large supermarkets, catering groups, etc. The majority of beef cattle
slaughtering and processing enterprises adopt the halal slaughtering model, and at the same time,
they also operate mutton sheep slaughtering. Slaughtering equipment is mainly made in China,
and a few equipment such as split saw, cutting tools and packaging equipment are imported from
Europe and the United States.

(1) From decentralized slaughtering to centralized slaughtering. After the implementation
of the policy of “decentralized operation, centralized tax payment, centralized quarantine and
designated slaughtering” for pigs, which effectively guaranteed the safety and health of pork
consumption, beef cattle slaughtering enterprises are also trying out the practice of slaughtering
of beef cattle at designated places centrally. The Ministry of Commerce of China issued the
Guiding Opinions on Strengthening the Management of Cattle and Sheep Slaughtering in 2004,
which clearly put forward the management system requirements of beef cattle slaughtering and
centralized quarantine with reference to live pigs. In Beijing, Shanghai, Shenzhen, Zhejiang,

Fujian, Guangzhou and other large beef consumption cities, slaughtering at designated places and

116



Part |

Research on China-Ethiopia Beef Cattle Industry Value Chain Cooperation >>>

centralized quarantine management system has been implemented to ensure the safety of beef

consumption for consumers.

(2) Large scale slaughtering enterprises implemented the traceability management
system for the slaughtering process. Beef cattle slaughtering enterprises with annual slaughter
capacity of more than 10,000 head have basically implemented the food safety traceability system
based on RFID tags and QR codes, realizing traceability management of beef cattle from live

cattle slaughtering to beef cuts entering the supermarkets.

(3) Official veterinarians are responsible for the quarantine inspection of beef cattle during
slaughtering. Before the cattle to be slaughtered enter the slaughtering line, the livestock owner
shall provide the official quarantine certificate to the official veterinarian or animal quarantine
officer. The pre-slaughter inspection shall ensure that no cattle died of diseases is allowed to enter
the slaughterhouse, and the post-slaughter inspection shall check that no unqualified beef and
viscera are allowed to enter the market. Slaughterhouses also require rapid detection of moisture
content. If the moisture content of beef exceeds 78%, it shall be treated as water injected meat and
shall not enter the market. If any infectious disease required to be reported for quarantine by the

state is identified, it must be reported in time.

(4) A large number of beef cattle slaughtering enterprises as well as their quality beef
brands stood out. “Kerchin”, “Qinbao”, “Hondu Beef”, “Yisai”, “Hulunbeier Meat Group”,
“Qilian Pastoral”, “Oriental Wanqi” and some other enterprises and their beef brands have become
the symbols of high-quality beef enterprises and beef products in China across different regions.
These beef production enterprises have experienced the development of Chinese beef industry
in the past decades, during which time they accumulated rich experience in production and cost
control as well as a wide range of marketing channels.

2.2.7 Continuous improvement of industrial technology service system

The government has established a complete beef cattle industry technology promotion system,
from China National Livestock Central Station and China Animal Disease Control Center on
the national level to the livestock and veterinary management departments of provinces, cities
and counties, all undertake the task of promotion and application of various technologies in the

national beef cattle industry value chain among farmers and breeders.

China’s beef industry has established professional talent teams covering all links from scientific
research to production. As the Ministry of Agriculture of China launched the “National
Agricultural Technology System Program” in 2010, a high-level technical expert team of beef
cattle industry composed of more than 400 scientific and technological personnel specializing
in all links of China’s beef cattle industry chain entered the front line of the national beef cattle
industry to produce solutions to solve the pain points of beef cattle industry. Every year, animal

science and veterinary majors of all levels of universities, colleges and vocational schools enroll
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more than 100,000 students. After 3-6 years of study, they become talent for and fill positions in
relevant links of beef cattle industry.

In general, the value chain system of beef cattle industry in China has been basically
formed. China’s complete beef cattle industry chain system, which is composed of national
core breeding farms, provincial bull breeding stations, breeding cow farms, fattening farms,
slaughterhouses and social service institutions, has been formed; the national beef cattle
standardization system, which includes beef cattle breed standard, fattening standard, feed raw
material standard, production process standard, beef product quality and safety standard and

laboratory testing standard, has basically taken shape.

2.3 Experience and deficiencies of China’s beef cattle industry

Summing up the experience of 40 years’ development of China’s beef cattle industry, market
drive, policy guidance, business model, technical support, financial support, foreign investment
and other factors have played an important role in the development of China’s beef cattle industry.

(1) The strong market driving effect of beef consumption demand. In 1980, Chinese GDP
per capita was only 290 US dollars. It reached 959 US dollars in 2000, but then rose to 10,276 US
dollars in 2019. With more money, consumers could buy more beef, which is the direct reason for
the increase in beef consumption. Beef consumption per capital was 0.3 kg in 1980, while in 2019,

the beef consumption per capita had been increased by 20 times to 6 kg.

(2) The important role of governmental industry policies and technology promotion
system. Since China’s Reform and Opening Up, a series of government policies had been
launched such as the 1996 to 2000 National Farmland Restoration with Straw-fed Livestock Project
Development Outline, Beef Cattle and Mutton Sheep Quality and Safety Promotion Plan (2003 to
2007), National Main Beef Cattle Production Region Planning (2008 to 2015), National Beef Cattle
Genetic Improvement Plan (2011 to 2025), National Development Program for Beef and Lamb (2013
to 2020), National Herbivores Animal Husbandry Development Plan (2016 to 2020) and Guidance on
Promoting the Development of Grass and Animal Husbandry. These policies completed the regional
layout of the beef cattle industry from the perspective of top-level design, and pointed out the directions
for the beef cattle industry operators, which greatly accelerated the development of the beef cattle
industry. The Chinese government also established a complete technology promotion system and

trained teams of professionals from scientific research to production.

(3) The effective production organization pattern promoted the enterprise vigor and the
farmer’s enthusiasm and profitability of raising cattle. Different operation modes such as
“family farm mode”, “company plus farmer mode”, “company plus cooperative plus technology
mode” and so on were gradually formed in production, which enable the operating entities of

cows, calves, stockers and feedlot cattle breeding to gain benefits.
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(4) Introducing foreign capital and foreign enterprises and integrating domestic finance
and insurance industry. Since the Reform and Opening Up, China has been increasingly open
in the field of beef production and beef market access. Foreign-funded enterprises from Thailand,
Australia, the United States, South Korea, Japan and other countries have invested in feed,
breeding, processing, equipment and other important parts of the value chain in China in the form
of sole proprietorship or joint venture. For example, Charoen Pokphand Group of Thailand first
established a feed enterprise in China in 1979; Jarvis Manufacturing Inc. of the US established
Jarvis Machinery (Beijing) Co., Ltd. in 2006 specializing in the production and distribution of
livestock slaughtering equipment; Hancock Prospecting Group of Australia cooperated with New
Hope Group of China to establish fattening and slaughtering processing plants for slaughtered beef
cattle in Zhejiang Province of China. The introduction of foreign capital not only boosts China’s
beef cattle industry diversity, but also brings advanced international management concepts and
technologies to China’s traditional beef cattle industry, accelerating China’s beef cattle industry to
be in line with international standards.

As an asset intensive and disease risk vulnerable industry, the development of beef cattle industry
needs the intervention of insurance industry and financial capital. In the past five years, with the
scale expansion and quality improvement of the industry, a number of financial and insurance
companies including “Haier agricultural finance”, “PICC property insurance” and “China united
property insurance” have joined the beef cattle insurance and financing, which provided strong
risk and capital guarantee for the development of the beef cattle industry. Various government and
commercial financial insurance companies have invested more than 10 billion RMB in China’s
beef cattle industry in terms of insurance and loans, providing a strong risk prevention and

financial guarantee for the development of beef cattle industry.

(5) Integration of advanced technologies across the globe and benchmarking international
standards. The rapid development of China’s beef cattle industry benefits from the integration
of standardized technologies and advanced management experience in the aspects of beef cattle
breeds, genetic improvement, feeding management, disease prevention and control, environmental
control, animal welfare, slaughter and processing and so on across the globe. Through multilateral
and bilateral cooperation, China have introduced, learned and absorbed advanced technologies
and experience in beef cattle industry globally, and benchmarked international standards,
specifications and guidelines in beef cattle industry. In this way, it took less than 30 years for
China’s beef industry to reach a development level that developed countries spend 50 to 80 years

to achieve.

(6) Shortages in China’s beef cattle industry. Although, China’s beef cattle industry has
played an irreplaceable role in meeting the beef demand of Chinese consumers, it also has
shortcomings. First of all, lack of large-scale farms. Cattle raised by 500 more heads scale
farms account for less than 5% of the total. Second, disease risk remains the main factor
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affecting the benefit of cattle feeding. Although China has earned great achievements on cattle
disease prevention and control, current nationwide state of disease prevention and control is still
serious, with brucellosis, foot and mouth disease, bovine tuberculosis, bovine viral diarrhea,
infectious bovine rhinotracheitis and other disease epidemic situations still present in many places
and prevalence increasingly complex, which require strengthened research and development,
vaccines, approval, production and promotion. Third, the research and promotion of new
practical technologies in the beef cattle industry still lags behind the production needs.
New breeds, beef cattle feeding standards, cowshed design and construction, carcass segmentation

standard still need to be researched and promoted.

2.4 Comparison of beef cattle industry development between China and Ethiopia

The development level of beef cattle industry in the early stage after China’s Reform and Opening
Up (based on data of 1980) and that in Ethiopia (based on data of 2017) share many similarities.
From the macro perspective, the foreign exchange reserves of the two countries were close.
From the perspective of industrial base, the current stock of Ethiopia was slightly less than that
of China, but the cattle of both countries were mainly draft cattle. From the perspective of beef
consumption, the total beef consumption and per capita consumption of Ethiopia were higher
than that of China, indicating that Ethiopia has a better domestic beef consumption base; both
countries aimed at increasing foreign exchange through export, and the export market was mainly
the Middle East. The two countries were also highly similar in breeds, fattening and slaughter

performance.

Through nearly 40 years of development, China’s beef cattle inventory and beef production ranked
third in the world. China’s experience and technology can serve as reference for the development

of Ethiopia’s beef cattle industry with similar development foundation (Table 2-2).

Table 2-2 Comparison of macro basis and industrial conditions of developing beef

cattle industry between Ethiopia at present and China in 1980

Macro basis
National territory area (10,000 km) 1,104 960
Cultivated land area (10,000 ha) 1,320 16,593
Population (10,000) 10,500 98,705
Grain output (10,000 tons) 2,312 32,056
GDP total (100 million US dollars) 806 2,149
Foreign exchangeczj(rjlzer;\)/e (100 million US 30 2
GDP per capita (US dollars) 873 290
GDP per capita ranking 161 95
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(Continued)

Industrial base

Cattle in inventory 10,000 head 6,000 7,200
Industrial function Mainly draft cattle Mainly draft cattle
Beef consumption
Beef production total (1,000 tons) 459 269
Beef consumption per capita (kg) 3.2 03
Live cattle and beef consumption target l(\a/l;CiELynz); f;:gﬂ;ghf:;zg: Mainly for earning f:):zi(g);; exchange through
Beef and live cattle export market The Middle East The Middle East and the former Soviet Union
Breeds and fattening
Predominant beef breeds for fattening Local breed and Brahman Local yellow cattle
RarediEienmeds Mainly local b_reeds natural Mainly Iocz?l b.regds na.tura! mating; some
mating artificial insemination (Al)
Main energy feed Corn, sorghum, etc. Corn, wheat bran, etc.
Main protein feed Soybean cake, etc. Soybean caclzle(,ed;sr;cgl(e);’;egrrzirr;séscottonseed
Main roughage Straw and silage Crop straw, natural forage and by-products
Hormone implantation in fattening period Implantation allowed Implantation banned
Feed additive industry None Relying on imports; just started in China
Formula feed industrial system None None

Performance at slaughter

Finishing weight (kg) 225 240
Slaughtered weight (kg) 108 114
Meat per head (kg) 89 93
Marketing rate (%) 6 10

Data source: data organized by experts from the delegation group.
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3 China’s beef consumption and import

3.1 Consumption characteristics

3.1.1 The development and trend of China’s beef consumption demand

In 2019, China’s beef market was around 588 billion RMB™, and the yearly beef consumption
in China reached 9.25 million tons, which ranked 2nd around the world following the United
States.

China’s beef consumption entered a fast-growth period since 2012, and there is still huge
room for growth. As China’s middle class expands, Chinese consumption upgrading promotes
the change of meat consumption structure. Chinese people’s demand towards high quality
animal protein keeps growing, especially for the demand of beef. In China, the consumption
of beef, lamb and other livestock are increasing the fastest while pork’s consumption is going
down. The healthier red meat like beef and lamb will have sustained room for growth in the
future. In developed countries, beef consumption shares stand at 18%-28% while in China
this number is only 3%, which means there is still a lot of room for growth. MIG forecasts
the growth of Chinese beef consumption will continue till 2025, with 2% year on year

growth rate.

One of the main stimuli for the growing beef consumption is the fast growth of Chinese
catering industry in recent years. The Chinese beef market is essentially a To-Business (2B)
market. A majority of Chinese beef consumption comes from restaurants and processing food,
which accounts for 54% and 30% of the total consumption, respectively. Only about 16% of
consumption is from the households directly. The rapidly progressing catering industry in China
has learned a lot of different ways of cuisine from their western counterparts, which spurs Chinese
beef consumption. And Chinese hotpot is also an important way of beef consumption. Therefore,
products in conformity to the required specification of restaurants and processing plants has higher

liquidity in the market.

3.1.2 Widening of China’s domestic beef supply gap

Restricted by natural conditions, urbanization and other factors, the beef cattle feeding industry in
China has a slow increase in production capacity, which cannot meet the rapid growth of market
demand. The gap between supply and demand continues to widen, and the import demand grows
rapidly. In 2019, 74% of the beef consumed in China was self-produced, and the proportion of

imported beef consumption exceeded 25% for the first time.

(D Unless otherwise specified, all sources of data in this chapter are the Beef Industry Research Report of MIG.
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3.1.3 Rapid growth of Chinese beef import demand

Since 2012, the Chinese imported beef market has been on the track of fast growth with over 29%
year on year growth rate and the beef industry has been among the fastest developed industries.
In the following 8 years, China developed into the biggest beef purchasing country in the world.
Its purchase volume accounts for 1/8 of the total volume globally and it is playing a key role in
the global beef trade system. Based on the data of China’s beef market in 2019 alone, its average
monthly import volume exceeded 100 thousand tons and new record is expected to be set (Figure
3-1). Therefore, China’s imported beef industry is in a booming stage. Currently, China has
overtaken United States and become the biggest beef import country in the world (Table 3-1).
The Chinese imported beef industry is in full blossom with huge space of growth. China needs to

import beef from across the globe to fill the demand gap in its market.
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Figure 3-1 China beef Import volume 1992-2019

Table 3-1 Global beef import volume of major beef imports in 2014-2019 (1,000 tons)

Country (Region) 2014 2015 2016 2017 2018 2019

United States 1,337 1,528 1,366 1,358 1,373 1,387
Japan 739 707 719 817 835 853
China 417 663 812 974 1,200 1,686

China,Hongkong 646 339 453 543 560 356
Korea,South 392 414 513 531 560 550
Russia 932 622 524 516 495 401
European Union 372 363 368 338 370 341
Egypt 270 360 340 250 300 340

Chile 241 245 298 281 310 347
Canada 272 269 243 229 240 204
Mexico 206 175 188 196 210 189
Others 2,085 1,969 1,880 1,920 1,927 1,675
Total 7,909 7,654 7,704 7,953 7,380 8,329
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3.2 Import market analysis

3.2.1 The development history and trend of China’s imported beef market
The Chinese imported beef market has gone through three stages since its rapid growth in 2012:

(1) Dividend Period. During 2012-2014, due to the lower international price of beef and high
profit of imported beef in China, a great deal of importers began to purchase beef overseas, which

marks the start of fast growth of Chinese imported beef.

(2) Competition Period. During 2015-2016, driven by the high profit of imported beef, numerous
companies joined in the party of imported beef business, resulting in oversupply of imported beef
in a short period of time. As the market dividend shrank, the Chinese importers were reshuffled.

(3) Stability Period. During 2017-2018, as the gross profit margin is stabilized, the profit of
imported beef is compressed and within a reasonable range with 3%-5% gross profit margin. As
a result, the revenue of importers is decided by the market price and those large-scale importers

took advantage of their market size and began to make a stable profit.

3.2.2 The import beef market scale and main supplier countries

China’s major countries of supply comprise Brazil, Argentina, Uruguay, Australia, New Zealand
and Canada. All combined accounts for 98% of the total supply volume. At the same time, China
continues to open new channels for imported beef. Some smaller countries are given chances to
export their products to China, such as Costa Rica, Ireland, Mexico, South Africa, Belarus and
United States (Table 3-2).

Table 3-2 Major suppliers and supply volume of imported beef in China in 2019

Brazil 399,462 24%
Argentina 375,538 22%
Uruguay 314,159 19%
Australia 297,530 18%
New Zealand 221,258 13%
Canada 14,640 1%
Others 63,710 4%

A majority of grass-fed beef in China comes from South America while grain-fed beef comes from
Oceania and North America. Owning to the mature processing technique of beef in China, China
prefers to purchase the grass-fed raw-material level beef which is lower in price to have them
further processed or used by Chinese restaurants. Therefore, beef import from South America

accounts for more than 60% of the total volume.
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Figure 3-3 Main beef cattle breeds imported by China

3.2.3 High concentration of main importers

China’s beef importers are relatively highly concentrated, with the top 20 importers accounts
for 54% of the total purchase volume. Because of the developed commerce finance in China, a
large percentage of importers purchase beef for the real users of beef through financial means.
Generally, large-scale importers tend to cooperate with the comparatively matured main
production countries (Australia, New Zealand, Uruguay, Brazil and Australia) to facilitate large-
scale trade and gain scale advantages while importers from small countries are likely to choose
to team up with the medium-scale importers to help them promote their brand and implement
precise marketing strategy. Under the background of expanding import scale, China’s importers
may become more and more concentrated in the future, so as to further strengthen the global
bargaining power of buyers. Under the industry background of expanding import scale, importers in
China may become more centralized to further enhance the pricing capability of global purchasers
(Table 3-3).

Table 3-3 Main importer of Chinese beef market

S S S S

Optimize Integration Group Foods (Maanshan) Co., Ltd. 12.5% Agent
COFCO JOJOK Foods (Tianjin) Co., Ltd. 5.1% Importer
PMI Food (Beijing) Co., Ltd. 3.9% Importer
Shanghai Win-Chain Management Co., Ltd. 3.7% Importer
Qingdao Nature Forplus Foods Co., Ltd. 3.1% Importer
Qingdao Soar Dragon Import & Export Co.,Ltd. 2.7% Importer
Beijing Ershang Group Dahongmen Meat Food Co., Ltd. Trading 2.5% iRt
Affiliate
JOC Great Wall Co., Ltd. 2.2% Agent
Chongging Trading Company Import and Export Co., Ltd. 2.1% Importer
Optimize Integration Group Co., Ltd. 1.9% Agent
Qingdao United Huatong Commercial Co., Ltd. 1.9% Importer
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(Continued)
Shanghai ESENAGRO Foods Co., Ltd. 1.7% Importer
Shanghai Moshine Food Co., Ltd. 1.6% Importer
Heilongjiang Grand Farm Meat Co., Ltd. 1.5% Importer
Zhejiang Huiling Foreign Trade Co., Ltd. 1.5% Importer
Chongging Jinshagnxu International Commercial Co., Ltd. 1.4% Importer
Yueda Supply Chain Management Co. Ltd. 1.4% Importer
Qilu Transportation Qingdao FTZ Development Co. Ltd. 1.3% Agent
Qingdao Eimskip Public Bonded Warehouse 1.1% Agent
NGE LOGISTICS (CHINA) LIMITED 0.9% Agent

3.2.4 Main imported breed specifications

China’s beef consumption has just started, and the demand for high-end beef is relatively small.
The cost factor is one of the important factors considered in the Chinese market. Beef purchased
by China is concentrated in the parts suitable for deep processing and Chinese catering. At
present, the main strategy of South American countries to enter the Chinese market is to produce
large pieces of beef suitable for processing plants and enter China at a lower cost. In generally,
the consumption scale of processing plants is large, amounting to around 1,000-5,000 tons/year,
which meets the demand of high turnover of slaughterhouses. In addition, it should also be noted
that the consumption of steak and other parts at the restaurants is too small to be quickly digested,
but there is a higher profit margin in them (Table 3-4).

Table 3-4 Chinese beef market main imported varieties specifications

80-90VL FC SC 5,320 4.10 HOT POT / DEEP PROCESSING
BREAST 3,252 4.30 HOT POT
KNUCKLE 2,237 5.00 DEEP PROCESSING
TRIMM 65 CL 1,873 2.25 HOT POT / DEEP PROCESSING
SHIN/SHANK 1,433 5.15 RESTAURANT / FMAILY
STRIPLOIN 1,382 6.80 RESTAURANT / FMAILY
OUTSAIDE FLAT 1,186 5.50 DEEP PROCESSING / RESTAURANT
THIN FLANK 1,143 3.90 RESTAURANT / FMAILY
CHUCK 1,042 5.70 RESTAURANT / FMAILY
RUMP 883 5.50 DEEP PROCESSING / RESTAURANT
OYSTER BLADE 795 7.00 DEEP PROCESSING / RESTAURANT
CHUCK ROLL 730 6.20 DEEP PROCESSING / RESTAURANT
CUBE ROLL 603 7.00 RESTAURANT / FMAILY
NECK 474 4.00 DEEP PROCESSING
RIBS 408 7.50 RESTAURANT / FMAILY
BLADE 305 5.70 DEEP PROCESSING
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(Continued)
CHUCK TENDER 5.45 RESTAURANT / FMAILY
TOPSIDE 262 6.00 DEEP PROCESSING / RESTAURANT
TENDERLION 124 9.70 DEEP PROCESSING / RESTAURANT / FMAILY

3.2.5 New models of China’s global beef shopping
In order to expand the beef supply to China’s domestic market, in addition to importing beef

directly, Chinese enterprises and institutions “go out” to enable new supply models.

(1) Purchase overseas plants. In order to have stable access to beef with lower price, Chinese

companies are going to merge and acquire some slaughterhouses in Australia and South America.

(2) Invest in oversea plants. Some Chinese importers will buy shares from the overseas
slaughterhouses to increase the production to take more orders.

(3) Merge & acquire farms. Some importers choose to purchase farms and cattle from oversea

and then process them through slaughterhouse and finally export them to China.

(4) Build plants. It normally happens in the smaller supplier countries like Inner Mongolia or
South Africa. Their processing techniques lag behind their Chinese counterparts, but they have
lower cost in labor and construction and enjoy supports from the local government and the
Chinese government. The Chinese exporters bring their advanced techniques and technicians
to these countries and build plants, apply China’s advanced techniques, and produce products

according to the proper specifications for the Chinese market.

3.2.6 The global beef production capacity

Beef is a slowly developed livestock resource. It is easily influenced by nature, has long growth
period, its production capacity cannot be enhanced in short term via technology or other means,
and its limited resource. So, its value is more stable than other animal proteins. When choosing
fattening meat cattle breeds, the priority is its quality of producible meat. The majority of products
from the main export countries are grain-fed and grass-fed cattle. Grass-fed cattle have higher
survival rate, better disease resistance and drought resistance, which lowers the cost of breeding.
Brahman cattle is a typical example of this kind. Grain-fed cattle is able to effectively digest and
turn its meat into the high-end marbled beef. It also has higher production rate which maintains
improvement. Angus cattle is a typical example of this kind which has high breeding cost and
margin which is appropriate to be sold on the medium to high-end market in the developed

countries.

Global beef production capacity continues to grow. Since 2014, the global beef production has

entered a new period of uptrend. The top three countries in beef production capacity are the
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US, Brazil and EU. China ranks fourth. United States, with the biggest beef production, on the
one hand exports some cuts with high value; on the other hand, supplies a great deal of minced
meats to China to fill its huge demand in the hamburger market. More than 80% of the Brazilian
beef production are consumed domestically. Only about 20% are being exported. But Brazil is
still one of the biggest beef exported countries. In the future, US and Brazil will increase both
in production and export. In the next few years, China will keep holding the first spot as the
biggest beef buyer in the world and will play a more influential role in the global beef trade
(Table 3-5).

Table 3-5 Global beef production capacity (1,000 tons)

2014 2015 2016 2017 2018 2019

United States 11,075 10,817 11,507 11,943 12,286 12,384
Brazil 9,723 9,425 9,284 9,550 9,900 10,200
European Union 7,443 7,684 7,880 7,863 7,915 7,878
China 6,890 6,700 7,000 7,260 7,325 6,670
India 4,100 4,100 4,200 4,250 4,300 4,270
Argentina 2,700 2,720 2,650 2,840 2,950 3,125
Australia 2,595 2,547 2,125 2,149 2,300 2,432
Mexico 1,827 1,850 1,879 1,925 1,960 2,030
Pakistan 1,685 1,710 1,750 1,780 1,800 1,820
Turkey 1,245 1,423 1,484 1,399 1,400 1,374
Russia 1,375 1,355 1,335 1,336 1,340 1,342
Others 10,156 9,379 9,384 9,329 9,402 8,117
Total 60,814 59,710 60,478 61,624 62,878 61,642

3.3 Entering conditions

3.3.1 Essential conditions

(1) Owning a Chinese customs authorized slaughterhouse. China implements the access
system to all the countries. Chinese customs has a list of all beef processing plants of all countries
entitled to export beef to China. Enterprises not on the list will not be authorized by Chinese
customs and enter the Chinese market. In particular, the basic standard to the Chinese customs
authorized slaughterhouse is that the country’s OIE report shows no disease outbreak in two years,
and the quality requirements of China’s meat inspection and quarantine are met; the exporter
country should provide the certificate of origin for the products and assign specialized veterinarian

to issue health certificate for the export products.

(2) Specific process: O The exporting country submits a formal request for the export of meat

products to China Customs. If the animal health status of the country meets the requirements,
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China Customs initiates the process by presenting a questionnaire on the SPS (sanitary and
phytosanitary) control and inspection system of the applicant country. @ The exporting country
provides the corresponding technical documentation, including laws and regulations, structure
of the veterinary health services, quality management control system, detection and monitoring
of animal epidemics, waste management, etc. @ China Customs carry out an analysis and
risk evaluation of the documentation submitted by the authorities of the exporting country. If
documentation is acceptable, a delegation of experts is sent to the exporting country to conduct
further field investigations. @ The two countries start a bilateral “Sanitary and Phytosanitary
High-Level Dialogue” to negotiate the text of the “Protocol on Veterinary and Health
Requirements for Meat to be Exported to China” as well as the format of the “Export Health
Certificate”.

(3) Main provisions in the agreement standard: @ Exporting authorities provide China
Customs with the management regulations and procedures affecting processing plants and the
control system related to diseases. 20 Exporting authorities officially confirm that the country
is an epidemic-free area. ® Exporting authorities ensure traceability (all meat products need
to originate in the exporting country) and protection against specified diseases. @ Details on
the registration of exporting facilities by the Certification and Accreditation Administration
of the People’s Republic of China (CNCA). ® Detailed functions to be carried out by official
veterinarians in the exporting country (ante-mortem and post-mortem quarantine and inspection
and certification). ® Requirement that slaughtering and processing plants can only operate meat
products that comply with requirements. There should be exclusive storage areas within cold
storage houses for products to be exported to China. @ Packaging conditions, labelling and
marks. ® Transport, storage and manipulation conditions (storage temperature). @ Details on
the Export Health Certificate accompanying each container. The exporting side should provide
AQSIQ with signatures of veterinarians authorized to issue health certificates. 10 China Customs
has to be notified of any infectious or contagious episode and exports will be stopped immediately.
Authorities in the exporting country have to work closely with China Customs in order to resume

exports of the affected products.

3.3.2 Cost requirements

Beef in China has the property of commodity. In the condition of pure competition, low cost is
the fastest way to gain competitive advantage. The average CIF price of China’s imported beef
is 4.5 USD/kg, with a main price range of 4.3-4.9 USD/kg. This indicates that China is still a
cost-oriented market with preference for raw material level grass fed beef, and beef products
conforming to this price range can be recognized in the Chinese market. The demand prices of
different parts are shown in Table 9. Being in line with the average demand price of China’s
products in the table means better chance to gain a competitive advantage in the Chinese market
quickly (Table 3-6).
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Table 3-6 China’s preference purchasing products list

Volumes(ton) AvG CIF China - USD/ KG
Product

201901 201811 201901 201811

Shin/Shank 13,685 13,857 —1% 5.9 5.02 18%
Brisket 7,901 8,131 —3% 54 5.08 6%
Flank 6,373 5,738 11% 3.96 4.01 —1%
Shoulder 10,919 6,702 63% 447 44 2%
Trimming 4,218 6,013 —30% 3.34 3.14 6%
Knuckle 5,267 5,354 —2% 4.85 4.84 0%
Neck 4,436 4,030 10% 4.36 4.27 2%
FFQ 80~90VL 3,893 4,237 —8% 371 37 0%
Outside Flat 2,641 2,899 —9% 4.95 49 1%
Chuck 4,024 3,016 33% 439 4.79 —8%
Striploin 2,473 2,820 —12% — — —
Rib Eye 2,632 2,212 19% — — —
Rump 1,284 909 41% 4.89 5.2 —6%
Eye Round 1,213 1,188 2% 5.89 5.99 —2%

3.3.3 Quality requirements

In the market of Chinese beef consumption, family consumption accounts for a small portion of
the total consumption. The rest reach the consumers through restaurants or processing plants. In
particular, raw material level beef purchasing is centralized, low in price, can quickly adapt to
price changes with processing techniques, and price sensitive. Restaurant level beef purchasing
is scattered, high in price and has complicated pricing system. In recent years, the restaurant
level purchasing has been rising every year, and the proportion of family consumption in total

consumption has been rising too.

The meat market for restaurants is saturated due to the high supply from Australia and Canada,
and China is hard to find a profit margin in this kind of product and the countries like Uruguay and
Argentina are breeding their own cattle for this, so fierce competition is expected in the market
and restaurants (Table 3-7).

Table 3-7 Imported beef products

Chinese

Exp. Beef type Characteristics imported Outlets
shares

Raw Material Level

Being deep processed before minced, chuck, Pinyao Beef,
N . South : .
enter the market; low price; high  shank, neck, brisket . Niutoupai,
) . America or 77% .
production; standardized; cost- navel plate, beef . Sanlin Foods,
L . India )
sensitive rump, brisket Ziyan Foods
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(Continued)
Chinese
Exp. Beef type Characteristics Cuts imported Outlets
shares
Restaurant Level  Be used by family, canteen, shop; sirloin, rib eye, North .
. . . . Wowprime,
available for direct cooking; chuck eye, short America,
. . . . 23% Luxury hotel,
includes grain-fed, grass-fed, Angus loin, bone-in short EU and .
. . . ) Asian Barbecue
and etc. high-end product ribs, tenderloin Oceania

3.3.4 Market comparison

China’s major beef importer countries have adopted a differentiated market strategy in the Chinese
market. United States and Canada are known for its high-quality grain-fed beef product and wildly
recognized in Chinese market for their high level cutting technique and rating system. Australia,
because of its offering of multiple ranges of meat and stable quality, gains stable market access
for both its raw material and restaurant level products; and through strong market promotion
ability, Australia’s national brand is marketed in-depth. South America countries keep increasing
their influence on the Chinese market by its cost advantage and advanced processing technique
to improve their processing and develop more raw materials for Chinese processing plants. They

offer stable supply in order to increase their influence in the Chinese market.

3.3.5 Cases: Inner Mongolia meat entering China

Inner Mongolia beef and lamb products were exported to China in 2015, gaining recognition from
the China market for its low price and quality and attracting a plenty of Chinese importers. Due
to the low cost of land and labor in Inner Mongolia, scores of Chinese small-medium exporters
invest or buy the meat factory there and they were granted permission to produce beef, lamb and

horse meat to China.

However, due to the breakout of peste des petits ruminants disease, or PPR, in 2015, Chinese
government closed its gate to the import of beef and lamb from Inner Mongolia. The plants
invested by Chinese businesses continued in operation and took another approach to export the
cooked beef and lamb to China (cooked beef and lamb were still permitted). At present, Mongolia
has become the largest exporter of cooked beef and lamb, and the only and biggest exporter of

horse meat to China.

We can learn from this case that: O Low cost of land and labor as well as preferable policy are the
attractions to Chinese investors to build plants or create jobs there. @ The control of the animal
disease and its relationship with the Chinese government are the key factors to its prospect of
Chinese market. ® There is always demand for meat products with cost advantage in Chinese

market.
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4 Field research of beef cattle industry value chain in Ethiopia

After several months of joint preparation, FECC and ATA sent a delegation of 22 members to
Ethiopia for field research from May 5 to 17, 2019. Members included specialists in agricultural
policy, agricultural economics, beef breeder, feed fattening and market, enterprises representatives
in vaccines, feed, slaughter processing, cattle by-products processing, and delegates from Chinese
enterprises in Ethiopia with strong interest in Ethiopia’s agricultural investment. The research
activities have also been actively supported by the International Trade Centre (ITC) Partnership

for Investment and Growth of Africa (PIGA) project.

In close cooperation with ATA, the delegation conducted nearly 40 research activities during
their time in Ethiopia. The delegation conducted in-depth interviews with relevant departments
such as the Ministry of Agriculture, the Ministry of Trade and Industry, the Investment
Committee, scientific research institutions such as the National Animal Genetic Institute, industry
organizations such as the Meat Producers and Exporters Association, banks, international shipping
companies, the World Bank and the Gates Foundation office in Ethiopia and other relevant
institutions and international organizations. Two foreign beef cattle slaughtering and fattening
enterprises, Allana of India and Verde Beef of South Africa, and one comprehensive agricultural
industrial park were researched on site. Important links of value chain such as beef cattle breeders,
feed mills, large and medium-sized fattening farms, large and medium-sized slaughterhouses and
beef cattle trading markets were visited. The group also visited the business office of the Chinese
Embassy in Ethiopia and had an in-depth exchange with the Chinese-funded enterprises that had

been stationed in Ethiopia for a long time.

The Ethiopian government also attached great importance to this research trip. During the
delegation’s visit, the Minister of Agriculture and State Minister personally listened to the
introduction of Chinese experts on the development experience of beef cattle value chain in
China, as well as the beef consumption demand and market development in China. State Minister
of Agriculture in charge of livestock work briefed the delegation on Ethiopia’s veterinary
system and disease prevention and control. They expressed their hope to learn from China’s
beef cattle industry development experience and to carry out extensive cooperation in the areas
of technology, capacity-building and investment. Commissioner of the Ethiopian Investment
Committee personally introduced Ethiopia’s foreign investment policy to the delegation and said

that he would actively give policy support (Figure 4-1).

Through research, they gained a thorough understanding of the development status of beef cattle
breeding, feed, vaccines, fattening, slaughtering, processing, export and other key links of the
value chain in Ethiopia, as well as the business environment of Ethiopia, and collected a wealth of

first-hand information.
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Figure 4-1 The Minister of Agriculture of Ethiopia and Commissioner of Ethiopian Investment
Committee met with the delegation respectively

4.1 Macro support

The Ethiopian government has high expectations on and gives active support to the development
of beef cattle industry value chain. It is reported that Ethiopia has focused on the processing of
cattle by-products such as leather in the past few years, and more on animal husbandry production
after Prime Minister Abiy Ahmed took office. Ethiopia cattle have a large stock, but the beef
production is low and the quality is far from satisfactory. If these challenges can be addressed,
Ethiopia will have great potential. The Ethiopian government has carried out general planning
through GTP II and Livestock Master Plan. It is hoped that the potential of animal husbandry
will be developed through advanced science and technology, suitable breeds and market-oriented
production. Enhancing the global competitiveness of animal husbandry products by a large
margin. By 2025, it will be the top livestock exporter in Africa.

The Ethiopian government believes that the market is very important for the development of
beef cattle industry. China is a very big demand market, and Ethiopia is committed to the export
market. Ethiopia is eager to improve its ability to export beef to China.

The departments responsible for Livestock Resources Development in the Ministry of Agriculture
of Ethiopia (MoA) consist of six parts: Quality Inspection and Quarantine Monitoring, Vaccine for
Disease Prevention and Control, Meat Export, Veterinary Public Health and Traceability, totaling
240 people, in cooperation with government departments, NGOs and the private sector. MoA
is responsible for formulating strategies, carrying out disease prevention and control, ensuring
animal health, conducting import and export inspection, quality inspection and the certification of
export slaughterhouse qualifications. The Federal Veterinary Service mainly formulates laws and
regulations, including certificate issuance, and authentication. Regional veterinary services are
responsible for implementing relevant policies, such as certain diseases that can be transmitted

across borders. Regional veterinary services need to prevent the spread of such diseases.
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Ethiopia has established a primary animal identification and traceability system (LITS), as well
as a quarantine inspection and certification system, are preliminarily completed. The Ethiopian
government attaches great importance to the issue of inspection and quarantine and hopes to work
with China to solve it. In order to promote exports, the Ethiopian government intends to build
disease-free areas and encourage foreign investment to enter the field of disease prevention and

control.

The relevant industry associations and institutions in the Ethiopia beef cattle industry value chain
are also active. For example, the Feed Industry Association has 80 members, including feed
factories of all sizes, equipment importers and livestock farms. Meat Producers and Exporters
Association has 13 members and basically covers all large meat export enterprises. Livestock
Export Association has 50 members to provide services for livestock production, logistics and
market. ACDI VOCA, an international NGO organization, concerned with agricultural food
safety, began to set up a feed project in Ethiopia in 2009 to study the resources and development

of animal feed in Ethiopia, and to conduct training in feed production and fattening management.

Ethiopia’s relevant scientific research institutions have a certain foundation. For example, the
National Animal Genetic Improvement Institute (NAG 1I ) has been established to lead and
coordinate national livestock genetic improvement policies, strategies and programs with relevant
federal and regional institutions and the private sector. The Ethiopian Agricultural Research
Institute currently has 12 national livestock research institutes, including three research institutes
specializing in red meat. Its red meat research is now formulating production standards, and the
beef cattle research aims at selection, breeding and finishing weight. A total of 15 universities in
Ethiopia have established animal health related majors. For example, Addis Ababa University has

a veterinary medical school, and also includes animal production and animal health disciplines.

4.2 Cattle breeds

There are about 27 indigenous breeds of cattle in Ethiopia. They are dual purpose cattle
commonly used for draft, milk and meat purpose. They are drought tolerant, with relatively good
survivability, but they are small in size and slow in growth. From the field investigation, it was
found that the daily gain rate of local cattle could reach 0.7-1 kg/day in satisfactory nutritional
conditions, and the body weight before slaughter was generally 250-300 kg.

Some respondents also said that Boran cattle, which can be used for both milk and meat, can
weigh up to 600-650 kg. Field research also found that there were large hybrid breeds in the
trading market (Figure 4-2). For example, the left picture shows cattle in a large trading market
near the capital. On the right is the crossbred cattle (Local X Holstein-Frisian), 800 kg. This kind
of cattle was traded in April 2019 for 98,000 ETH (about 20,000 RMB at current price).

Among cattle types seen on the spot, the breeds of cattle are mixed. Cattle of different breeds,

134



Part |

Research on China-Ethiopia Beef Cattle Industry Value Chain Cooperation >>>

L Ly | ol AL vl

Figure 4-2 Large sized cattle seen during field visit

genders and ages are kept together. The indiscriminate cross-breeding among different breeds of
cattle is expected to lead to serious genetic erosion, causing the decline of growth rate and disease
resistance of cattle, which is not conducive to achieving the goal of efficient production of beef
cattle (Figure 4-3).

Figure 4-3 Cattle herd leaving for grazing

At present, the livestock research in Ethiopia is relatively weak. Ethiopia is building a national
animal genetic improvement institute (NAG II ) to carry out breed improvement work. At the
Addis Ababa University and in Hawassa University, there are veterinary departments to carry
out relevant research on animal health, but the overall technical strength is still very weak. There
are also some introduced dairy (Holstein-Frisian and Jersey) and dual purpose (Simmental)
cattle breeds in Ethiopia. The improvement of beef cattle breeds in Ethiopia started relatively
late. Brahman cattle were used to improve local cattle breeds 20 years ago, but the result was not
satisfactory. The frozen semen used in the improvement at that time has been preserved so far. The
popularization and success rate of artificial insemination (AI) technology in Ethiopia is very low.
Shortage of inputs such as liquid nitrogen, poor frozen semen transportation facilities and poor

handling, o lack of skill by most Al technicians etc. are the major reasons.
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The National Animal Genetic Improvement Institute (NAG II ) is the main body responsible for
leading and coordinating national livestock genetic improvement activities in Ethiopia. At present,
the main work is to promote the National Animal Breeding Improvement Program, import some
inputs needed for artificial insemination, establish animal genetic improvement database, and
carry out technical training. At the same time, some work has been carried out to improve local
breeds of cattle with Holstein cow, and Jersey cattle. During the visit to NAG 1II , the delegation
found that the equipment for experiments and research is relatively outdated, and the frozen semen
production equipment, tools and methods used are mainly from abroad. Superior local Boran bulls
are selected and sent to NAG II for semen collection. After collection, the semen is processed and
frozen and distributed to farmers for artificial insemination use. However, unlike dairy, artificial

insemination is not commonly used for beef cattle breed improvement for various reasons.

During the field visit to Modjo, the delegation visited beef cattle fattening farm where four of the
five cattle were crossbreds of Holstein-Friesians and the local breed. The size and growth rate of
the crossbreds is higher compared to local breeds. According to farmers, market price of these
hybrid cattle was at least 2-3 times higher than that of local cattle, hoping to turn their cattle into
this way. This shows that crossbreeding is welcomed by local farmers in the area. All the places
visited are eager to carry out technical cooperation and capacity building with China in variety of

cattle breeding and improvement.

4.3 Fattening and feed

In terms of fattening, usually only cattle go through fattening for export purposes. The
livestock production system and husbandry practices in highland and lowland parts of Ethiopia
vary greatly. The highland feeding system rarely uses commercial feed except in areas where
fattening and dairying is practiced. In this system most cattle are fed with crop residues and/
or graze outdoors freely. Male cattle from the highlands is mainly used for draft and usually
eliminated after 6 to 7 years of traction service and supplied to the local cattle market. Ethiopian
natives like to eat raw beef and have a chewy taste, which is totally different from the international
market demand. The price of beef on the local market is high, and usually go up during festivals.
A cattle weighing about 500 kg could be sold at 80,000 Birr (around 11,000 RMB). Traditionally,
farmers usually fatten cattle for six months to one year. In lowland feeding systems, calves live
with cows from birth to weaning breast milk feeding and forage grazing are the main methods.
After weaning, grazing in rangeland is the main method. No concentrate supplement is fed at all.
Some of the young bulls from this system are supplied to the highlands for traction , and a small

part as shelf cattle purchased by fattening farms for both domestic and export market.

Cattle used for fattening are generally about 2 years old and weigh in the range of 110 to 160
kg. The price purchased by fattening farms is about 40 Birr/kg. After at least three months of
fattening, they finish and reach slaughtering weight of 270 to 280 kg and slaughtered. The average
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slaughter rate was about 50%. These fattening cattle are mainly supplied to the Middle East
market, which prefers young cattle and does not require weight deliberately.

The number of feedlot farms is limited and small in Ethiopia. The number of highland fattening
farms is small; while lowland fattening farms are large in number and mainly located along the
capital Addis-Djibouti Port, serving mainly for export. Some foreign-invested fattening farms are
emerging in Ethiopia, such as the Verde Beef fattening farm of South Africa, which uses modern
fattening technology and equipment, with a large scale of construction, and uses high concentrate level
and monensin to fatten beef cattle, so as to ensure that fattening cattle are fattened and slaughtered at
the right time. The delegation also visited many local fattening farms because of their considerable

benefits and strong desire for expansion and development (Figure 4-4).

Figure 4-4 Verde Beef fattening farm

On the feed side, premix/additives as core raw materials are heavily dependent on
imports. Ethiopia feed supply for beef cattle is seriously inadequate. Estimated by the Ethiopian
Feed Industry Association, the current stock of beef cattle in Ethiopia requires 104 million tons
of feed per year. Concentrate supplements accounted for 5.4%, about 562 million tons. However,
the actual production of concentrate supplements for beef cattle in Ethiopia is less than 9,000

tons. The proportion is less than 0.2%. At present, Ethiopia Feed Processing Plant is mainly
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divided into private enterprises and farmers’ organizations (cooperatives), the former occupies
70% of the market share. The production of poultry feed (66%) is the main method. The second
was dairy cow feed (23%). Farmers’ organizations mainly produce ruminant feed (97.5%). Beef
cattle feed accounted for 56.4%. Dairy cattle feed accounted for 43.6%. Nearly 60% (5,400 tons)
are produced by farmers’ organizations. In the process of beef cattle raising, the farmers seldom
purchase full price materials, and most fattening farms purchase concentrate and roughage to
prepare their own mixed diets, while larger fattening farms purchase premix, while some family

fattening farms do not use premix.

At present, the main roughage feed resource in Ethiopia is forage (very few uses alfalfa) and crop
residues such as teff, barley and other crops. The raw materials for producing commodity feed
include energy feed. Protein feed and vitamin mineral premix, among them, Energy feed mainly
includes corn, wheat bran, low-quality flour, rice bran, chickpea bran and molasses. Protein feed
is obtained from by-product of oil processing industry including soybean cake, cottonseed cake,
flaxseed cake and peanut seed cake. The acquisition of these ingredients depends on the growing
area of the crops and processing industry of edible oils. Maize in Ethiopia is mainly planted in the
northwestern and southern regions and is basically used for food. The yield of maize in Ethiopia
vary greatly according to rainfall distribution, with an average yield of 3.9 tons per hectare, which
is less compared to the world average yield of 5.1 tons.

In addition to feeds listed, mineral and vitamin feed determines the quality and profitability of
fattening. Among them, stone powder (limestone accounting for 50% of the weight and 20% of
the value of ruminant premix), salt and meat and bone meals are produced locally in Ethiopia. The
rest of the vitamins, minerals and amino acids additives cannot be domestically produced and can
only rely on imports. At present, 12 importers import from five countries, and Europe is the main

exporter.

4.4 Prevention and control of epidemic diseases

With respect to epidemic diseases, the prevention and control system of epidemic
diseases is not perfect, the supply of vaccines is insufficient, veterinary drugs are scarce,
and the cost is high. After years of construction and development, Ethiopia’s veterinary health
system has been initially built, involving quarantine monitoring, vaccine for disease prevention
and control, meat export inspection and quarantine, veterinary public health and traceability
management. Nevertheless, Ethiopia’s epidemic disease prevention and control still lags far
behind international standards. The quantity and quality of vaccines produced by NVI cannot meet
the requirements; foot-and-mouth disease, bovine pleuropneumonia and brucellosis are the three

most important infectious diseases in Ethiopian beef cattle industry.

Foot and mouth disease can cause death of calves and economic loss of adult cattle. Globally, foot
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and mouth disease virus can be effectively controlled by regular vaccination. During the field visit
to NVI, the delegation learned that in Ethiopia, there are 3 serotypes: SAT 2, O and A. Study by
Admassu (2015) points out that the positive rate of foot-and-mouth disease in Ethiopian beef cattle
ranged from 24.6% to 44.2%; and serotypes in Ethiopian beef cattle also include SAT 1 and SAT
2. The domestic FMD vaccine demand is about 3 million. NVI is able to provide 500 thousand,
and the rest are mostly imported from Botswana or aided by NGO organizations. In 2019, the
Ethiopian government promulgated the national regulations for the prevention and control of foot-
and-mouth disease. All cattle for export shall be immunized, and a 50% subsidy policy for foot-
and-mouth disease vaccines is implemented. Individual farmers can get vaccines free of charge,

Private enterprises need to buy on their own. Vaccine costs are generally less than $1.

Contagious Bovine pleuropneumonia (CBPP) is a highly infectious disease that occurs in African
cattle. It is the second most major trans-boundary animal disease after African rinderpest. Report
by Nejash et al., (2017) shows that across different regions, the positive rate of serum samples
from cattle ranged from 0.4% to 96%. A mortality rate of 24.5% was reported. The high morbidity
and mortality rate of CBPP caused great economic losses to cattle production in many areas of
Ethiopia and restricted the international trade of live cattle and beef products. It is estimated that
the annual economic losses of beef cattle industry in Ethiopia due to CBPP exceeded 8.96 million
US dollars (Abdela and Yune, 2017).

Brucellosis can also cause serious economic loss in the animal production sector and has public
health concern as well. Animal production system and environmental conditions have greatly
affected the transmission of Brucella infection. Researchers in Ethiopia have carried out a large
number of studies and investigations on the epidemic pattern of Bovine Brucellosis and have
found that the serum prevalence of Brucella in traditional beef cattle feeding system is much
lower than that in intensive feeding system. Study by Haileselassie et al. (2010) shows that the
incidence of brucellosis in the intensive feeding system ranges from 7.7% to 50%, with an average
of 23.3%. Study by Teshager et al. (2014) shows that in traditional feeding system, incidence of
brucellosis in cattle ranges from 0.2% to 22%, averaging 4.4%. However, the delegation failed to

find information on the measures taken by the Government of Ethiopia against Bovine Brucellosis.

Lumpy Skin Disease (LSD) is an infectious bovine viral disease caused by Poxviridea Capripoxvirus
virus. LSD was first reported in Ethiopia in 1981 and subsequently became endemic. Study by
Molla et al. (2017) and other studies show that this disease is prevalent in all 9 regional states and
2 municipalities with varying incidence rates. The incidence is lower in the hot and dry lowlands
and higher in the warm and humid highlands. The LSD outbreaks are also seasonal. Generally, the

incidence rate reaches its peak in October each year and its lowest level in May.

The incidence rates all diseases in Ethiopia is different. The incidence rate is low in hot and

dry lowland areas, while in warm humid plateau areas, the outbreak is seasonal. Generally, the
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incidence rate reaches its peak in October every year and it falls to a low level in May. According
to the study by Ayelet et al. (2014), the incidence and mortality of LSD in 2,174 local zubus in
Ethiopia were 13.61% and 4.97%, respectively. LSD control can be achieved by vaccinating,
restricting animal movement and killing infected and exposed animals. However, this requires
adequate financial, infrastructural and human resources, as well as support from information
systems. The existing conditions in Ethiopia cannot support the implementation of all these
measures. Therefore, vaccination has been used for many years as the most important method to
control LSD. However, the results of a survey conducted in Western Oromia (Aberaet al., 2019)
show that existing LSD vaccines are poorly controlled in Ethiopia. In order to prevent and control

the spread of LSD disease in beef cattle, more targeted vaccine products need to be developed.

On veterinary medicine side, the delegation learned that NVI was currently building veterinary
drug production workshops, and the specific production volume could not be estimated. Veterinary
drugs are mainly imported, most of them are Chinese products, and they are facing the same

dilemma as vaccines.

4.5 Slaughtering, processing and export

Ethiopia has 13 slaughterhouses for the export of red meat. The desired annual slaughter capacity
of these slaughterhouses is 150,000 tons (Table 4-1). However, the country’s current export
volume is only 22,000 tons. The slaughterhouse is an order-based production, which also shows

that the above slaughterhouse orders are insufficient and the production capacity is excessive.

During the field visit, the delegation visited Frigorifico Boran Foods PLC in Ethiopia. The
company was built in 2017 by Allana Group of India with an investment of more than 60 million
USD. The annual slaughtering capacity is 1 million cattle and 3 million sheep. This company has
advanced equipment and conditions that meet quality requirements of the export market. However,
the production was based on orders. Only when beef orders are received will production be carried
out. If the number of single shift production is small or if continuous production is not possible, or
when the established large-scale capacity is started, it will result in higher production and higher
processing costs. During the visit there, the company did not start large-scale slaughtering of beef
cattle. Its actual production capacity had not reached 10% of the designed production capacity
(Figure 4-5).

The delegation visited a number of local invested slaughterhouses, all of which expressed a strong
willingness to cooperate. Howevre, the infrastructure of these slaughterhouses is weak such as
transportation facilities for live cattle, preservation facilities for frozen meat and slaughtering and
processing facilities. In addition, it is very important for slaughterers to obtain a stable supply of
cattle, which involves the capital turnover efficiency of slaughterers and the scale effect brought

by the continuous operation of the assembly line. However, according to the field research results,
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Figure 4-5 Ethiopian slaughterhouse invested by Allana Group of India

the cattle sources in Ethiopia are relatively scattered and there are few large-scale fattening farms.
Unstable cattle quality will lead to unstable beef quality of downstream processing factory and
restaurant, which will affect the re-purchase confidence of customers. For unstable beef quality,
the market price will be devalued again based on the price of raw material level beef (Figure 4-6,
Table 4-1).
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Figure 4-6 Live cattle market in Ethiopia

Table 4-1 Basic information of beef slaughterhouses exported from Ethiopia

“ Company Name Designed Annual Capacity (tons)

Modjo modern 5,230
2 Luna 5,230
3 Organic 4,500
4 Abyssinia 5,000
5 Hashim 5,000
6 Akseker 6,000
7 Halal 5,000
5 S 4100 10,000 Future Plans
9 ELFORA M 5,000
10 Al-Nujum 5,000
11 Jigjiga 6,000
12 Abergelle 6,000
13 Allana FBF 90,000
Total 152,060

In addition, cattle by-products have no economic value corresponding to the depth of industrial
excavation. This leads to high meat prices. For example, a set of offal is about 300-400 ETB.
Compared with China, the price is very low. Cattle bone can be processed into gelatin, but at
present the slaughter scale is small and the collection of bovine bone is very small, which cannot
support the large-scale production of gelatin processing. At the same time, other excipients for
gelatin production need to be imported, which makes it impossible to fully excavate the added

value of cattle bone.

4.6 Business environment

In terms of investment management, The Ethiopian Investment Commission (EIC) provides

one-stop services for all foreign investors and issues investment licenses. According to the EIC,
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the EIC currently has 250 staff members. For each investor, special personnel are arranged for
reception and one-stop service. EIC indicated that it could offer various preferential policies such
as ten years of tax exemption, a duty-free policy on all machinery imported into Ethiopia, or tax
exemption for raw material import circulation, etc. But Ethiopia’s tax system is more complex,
needs full understanding. Especially during tax-free period, it is important to fully understand the
strict compliance of the tax system and strictly comply. In addition, Ethiopia is a federal system
country where the federal and local governments have their own requirements for investment. In
Ethiopia, there are many nationalities different customs, which need to be well understood and

respected.

With respect to the management of industrial parks, Ethiopia enacted the Industrial Park Law and
established the Industrial Park Development Company. Also, special policy support is provided in the
parks. After entering the park, foreign-funded enterprises shall be managed by the park development
company. In export-oriented parks, land rental price is low, with the duration of 60 years. Ethiopia has
formulated a series of fiscal incentives for investors in agricultural products processing, such as five-

year exemptions from income tax, import tariff exemptions and export incentives.

Ethiopia is building more than a dozen parks all over the country, many of which are built by
Chinese-funded enterprises. The delegation visited the Hawassa Industrial Park, which is well
developed and orderly managed (Figure 4-7).

Figure 4-7 Hawassa Industrial Park completed and in use
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Ethiopia is building four agricultural industrial parks (More details in Annex 2). The delegation
visited the Yirgalem Comprehensive Agricultural Industrial Park (IAIP), which is well planned
and has completed about 50% of the civil construction (Figure 4-8).

Figure 4-8 Yirgalem Comprehensive Agricultural Industrial Park in construction

On the land side, after the project site selection is completed, EIC apply to the Land Commission
for land, or negotiate with local industrial parks for entry. Most of Ethiopia’s land is state-
owned, and the EIC will expropriate land according to its plan. EIC is willing to actively support
the provision of land for slaughterhouses and feed cultivation. Subsidized land leasing can be

provided to private enterprises to allocate sufficient land for feed cultivation.

In terms of foreign exchange, Ethiopia has limited foreign exchange and has strict foreign
exchange control. There are fluctuations in the Ethiopia exchange rate. It may have a great impact

on project cost.

In terms of human resources, the cost of labor is low, but there is shortage of skilled technical
personnel. Ethiopia has low labor cost, which ranges from 2,000 to 4,000 Birr/month (300-
600 RMB/month), and a high turnover rate of trained workers. Beef cattle value chain involves
technology, such as the distribution and use of vaccines, slaughter technology application,
and a lacking of relevant mature labor force. In terms of quality standards, Ethiopia has high
requirements for drugs, but the certification personnel are not competent enough. It may take a

long time to recruit qualified teams from abroad. In addition, foreign-funded enterprises should
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pay attention to the rational disposal of labor relations.

Regarding the political environment, the change of regime, the change of political parties among
regions, and the news reports of political conflicts in June and July have raised some concerns

about the instability of investors.

In terms of related investment, international organizations are implementing animal husbandry
related projects in Ethiopia. For example, the World Bank is currently preparing a lowland
nomadic improvement project. The total investment is US$400 million, including the construction
of beef cattle value chain, breed improvement, establishment of epidemic-free areas, ear tag
traceability system, animal products market, etc. The World Bank hopes that the private sector

will join in the project.

International organizations such as the Gates Foundation are carrying out activities to promote
the development of animal husbandry in Ethiopia. For example, in recent years, they have been
promoting the improvement of the ability of preventing and controlling the epidemic of Ethiopia,
as well as introduced advanced vaccine production technology and attracting investment from
international vaccine manufacturers. They are promoting Ethiopia and doing their best to provide

adequate and affordable foot-and-mouth disease vaccine for breeders.

The United Nations Industrial Development Organization is implementing the project of the China
South-South Cooperation Assistance Fund “Upgrading Ethiopia’s Livestock Value Chain through
Capacity Building”, which aims to help Ethiopia upgrade its livestock development level, promote
economic and social development and jointly promote the implementation of the United Nations

sustainable development agenda of 2030.

The United Nations International Trade Centre is implementing the Partnership for Investment
and Growth of Africa (PIGA) project in four African countries, including Ethiopia. It is planned
to take four years. By leading the four African countries in investment promotion and related
industry sector officials, the entrepreneurs will have a chance to come to China to carry out
frequent industrial investment promotion activities. To promote the development of agriculture
and light industry in Ethiopia and other four countries, animal husbandry in Ethiopia is also one of

the key areas.

Chinese-funded enterprises in Ethiopia are also optimistic about Ethiopia’s agricultural development
prospects. Some large Chinese-funded enterprises in Ethiopia have undertaken a large number of
construction projects in Ethiopia. They are familiar with the business environment and development
advantages of Ethiopia and hope to expand to the agricultural field. For example, CGCOC, with the
support of the Ethiopian government, has been promoting the construction of animal husbandry parks
in Ethiopia in recent years. A great deal of communication has been made with the relevant departments

of Ethiopia, and in-depth investigation of the industry has been carried out.
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5 Main restrictions and cost comparison of Ethiopia beef cattle
industry value chain

According to Ethiopia’s GTP II plan, Ethiopia will substantially increase the production of
red meat. The government hopes to transform the abundant cattle stock into foreign exchange
by expanding exports, so as to promote the overall development of the country. Through desk
research and field research, it was found that Ethiopia has a large cattle stock, and the prices
of land and labor have obvious comparative advantages. However, the key links of beef cattle
value chain are not well developed, such as weak epidemic prevention and control system, small
size of cattle, lack of fattening links, and imperfect cold chain logistics system. The effective
development of Ethiopia beef cattle value chain is restricted, and the quality and price of beef are
lack of international competitiveness. This part mainly takes beef export as the orientation, and

analyses the main advantages and development constraints.

5.1 Main restrictions

5.1.1 The overall level of agricultural development limits the development of animal
husbandry

Restricted by the overall agricultural environment in Ethiopia, the development of animal
husbandry is slow. The state financial investment in agriculture is insufficient, the infrastructure
is weak, the accumulation rate of farmers’ wealth is very low, the ability of material investment
in production process is limited, irrigation is scarce, and various related inputs are scarce. At the
same time, it is difficult to import related materials due to insufficient foreign exchange. These
factors comprehensively restrict the production of grain, feed, and forage. At the same time, the
degree of agricultural mechanization is low. Production depends on animal and human resources.
Most cattle are used for agricultural production, and has not been liberated and converted into

beef production.

5.1.2 Low reproductive performance limits beef quality and quantity

Low reproductive performance of beef cattle leads to low production of weaned calves.
Due to inbreeding and poor nutrition and management, the reproductive performance of Ethiopian
breeding cattle is very low. According to Haile et al. (2011), the age at first mating and first
calving of beef cattle (e.g Boran breed) in Ethiopia are longer later than the ones in the United
States of America and China, and even longer than the world average. The important reproductive
performance indicators, such as calf spacing, daily average milk yield, total milk yield, calf birth
weight and calf weaning weight at 6 months of age, are far from the average level of the United
States, China and the world (Table 5-1).
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Table 5-1 Comparison of reproductive performance of Boran beef cattle in Ethiopia

with other beef breeds in major beef producing countries of the world

Age at first mating (month age) 334
Age at first birth (month age) 428 30 25 33
Calving interval (d) 447 395 375 430
Average milk yield per day (kg) 1.7 6.5 4.5 3.0
Full-term milk yield (kg) 507 806 810 450
Milk yield period (d) 240 124 180 150
Calf birth weight (kg) 233 35 36 30
Weaning weight at 6 months old (kg) 79.0 175 ~ 205 186 ~ 210 185

Data source: Data of Ethiopia are collected from Haile et al. (2011), other data are from China Animal Husbandry
Statistics and FAO statistics, some of which are estimated values.

Fattening cattle weight gain is slow. Daily body weight gain and slaughter weight index of
Ethiopian cattle breeds compared to beef cattle breeds widely used in the world is very low (Figure
5-1, Table 5-2).

Figure 5 1 Ethiopian Boran (Ieft) and French Limousin (nght)

Table 5-2 Comparison of average daily body weight gain and slaughter weight of
beef cattle in Ethiopia and major beef producing countries of the world

Daily gain (kg) 03~1.0 135
Slaughter weight (kg) 220 ~ 350 >500 >550 450 480
Average carcass weight (kg) 110 ~ 175 300.5 364.4 250.6 212

Note: Based on the comprehensive analysis of data from different sources.
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Feed costs are high, but commercial feed demand is difficult to realize. Feed accounts for
about 70% of the cost of animal husbandry, which is the key to improve the efficiency of animal
husbandry. As expected, the demand for commercial feed has been rising over time. On the one
hand, the price of feed raw materials has been increasing rapidly, which led to the rise of feed
prices. Ethiopia has not yet achieved self-sufficiency in grain production, and keep on importing
wheat from abroad. In Ethiopia, industrial-scale farming is still in the early stage of development,
and smallholder farming is still the mainstay. The development of feed industry is directly related
to the development speed of large-scale farming. At present, the small-scale feed industry has
a larger space for development, while establishing large-scale feed industry lacks investment

motivation.

5.1.3 Cattle disease restricts the expansion of the international market

Cattle disease is one of the core constraints limiting Ethiopia’s international beef market. Of the
24 multiple and mass infectious diseases listed by OIE in 2019, there are 3 diseases in Ethiopian
cattle. These are Foot-and-mouth disease (FMD), Anthrax and Brucellosis. Of the 13 bovine
diseases listed by OIE in 2019, two are in Ethiopian herds: contagious bovine pleuropneumonia,
(CBPP) and lumpy skin disease (LSD). These diseases not only affect the health and production
performance of Ethiopia cattle, but also make the live cattle and beef products of Ethiopia fall
short of the relevant trade requirements of OIE, which directly affects international trade with

other countries. If it enters China, it will bring risks to food safety and social development.

At present, the epidemic prevention and control system of animal husbandry in Ethiopia has just
begun. The relevant laws, regulations and promotion system are not perfect, and the capacity
and facilities for epidemic disease prevention and control are very weak. The domestic supply of
related vaccines and veterinary drugs is seriously inadequate, which is far below the demand of
industrial development and fails to meet the relevant animal safety and trade standards of OIE.
At present, there is still a great risk of transmission of infectious diseases in Ethiopia’s, and the.
OIE requirement that no epidemic occurs within two years cannot be met. It is difficult to prevent
and control effectively those non-epidemic areas or isolation areas because of the mixed epidemic
diseases and various transmission routes. It is necessary to carry out nationwide animal epidemic
prevention and control and purification. In order to cure the symptoms and the root causes, we

need the assistance of the private sector to gradually promote national immunization.

5.2 Cost comparison of important links in the value chain

It can be seen from the relevant data collected that Ethiopia has comparative advantages in some
value chain links, while not so in some other links. For example, the price of cattle, feed cost,
land cost for forage production, labor cost and by-product price of direct cattle collection have
competitive advantages compared with China. There is a lot of room for forage yield increase,

but there is no international competitive advantage in fattening cattle price, export price and
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transportation (Table 5-3).

Table 5-3 Comprehensive comparison of relevant costs in

important links of beef cattle industry value chain

1. Feeder cattle

IAIP Comprehensive

Agricultural Park 8,000 30.77
Verde Beef 90 ~ 150 35,00 ~ 5,800 38.64
Allana 160 6,400 40 Compared with China
Livestock Export Association 200 10,000 50 more competitive
LUNA Slaughterhouse 210 7,770 37
Modjo Fattening farm 260 12,500 48.08
2. Feed cost
I -
Allana 40~ 60
LUNA 08~1 = Compared with China
Livestock Export Association 54 1 10 more competitive
Modjo Fattening farm 25~30 — —

3. Land and labor costs

Land lease prices Compared with China

are very low. more competitive

China has high yield

Low Yield of Food o )
— — varieties and planting

Crops and Forage

techniques
. . Temporary workers Compared with China
Livestock Export Association 100ETB/day A ——

4. Fattening cattle

IAIP Comprehensive

Agricultural Park 15,000 4286
Verde Beef 210 ~ 240 — —
Allana 270 ~ 280 — —
Oneis .
25 000~30.,000 Oneis No Advantage compared
Addis Live Cattle Market 500/250~300 the 'other ic ;bO\;e 50~60, the other is to Chinese Market
17,000 above 57
Livestock Export Association 250 ~ 350 18,900 54
Al-Nujum Slaughterhouse 220 ~ 300 — —
LUNA 300 — —
Modjo Fattening farm 500 ~ 600 30,000 50~ 60
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(Continued)
Over 500 kg of cattle are sold for special activities Hybrid cattle
Note (crossbred of exotic and indigenous) are sold at higher price
mainly due to higher body weight (>500 kg). E.g. A 3-year-old
cattle with about 500 kg weight was sold at 60,000 ETB.
5. Beef price
Data source Exit ETB/kg local ETB/kg
Verde Beef 120 —
Addis Meat Shop . 170 ~ 240 No Advantage in Chinese
Market
Ethiopia L|ve‘stc‘)ck Export 108 270
Association
6. Pressing percentage and meat yield
Pressing percentage Meat yield
Data source (%) %)
IAIP C.omprehenswe 4429 3429
Agricultural Park
Allana 50 40
Al-Nujum Slaughterhouse 55 41.25
Ethiopia Livestock Export
L 50 —
Association
7. By-product
Category Price Note
Offal 14 USD per piece Excluding skin Competitive
Skin 10 USD per sheet 300kg live weight Competitive
8. Transport
. If enough freight
Freight for refrigerated Two-way pricing of volume is available
9 ey 9,000 USD (Addis- . ’ Not Competitive
containers . . one-way freight can
Djibouti)

also be agreed upon.

Data source: Based on the organized data collected during the visit of the delegation; the competitiveness comparison is
Jointly determined by the expert group.

5.3 Analysis of economic ratio model

Based on the data shown in the table above, which was collected from the research, the following
key assumptions (Table 5-4) are set:

(1) The unit price of live cattle weighing about 160 kg is purchased from farmers at 42.8 ETH/kg.
(2) The selling price of fattened cattle weighing about 280 kg is 72.1 ETB/kg (2.5 USD/kg).

(3) The slaughter rate was 50% and the meat yield was 75%;

(4) The price of beef is 120 ETB/kg (4.1 USD/kg);

(5) The selling price of by-products is 14 USD per pair, and that of skin is 10 USD per piece.
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Table 5-4 Economic analysis key assumptions

Weight | Unit Selling Price | TOTAL Selling Price | Unit Selling Price | TOTAL Selling Price
(kg) (ETB/kg) (ETB/kg) (USD/kg) (USD/kg)

Pre-fattening weight 428 6,848
Weight after fattening 280 72.1 20,188 2.5 696
Carcass weight
(SLAUGHTER RATE 50% ) 140 86.4 12,096 3.0 417
Net meat weight (meat
yield 75%) 105 120 12,600 4.1 434
Bone weight 35 54 189 0.2 7
By-product Yvelght (excl. 110 38 418 01 14
skin)
Skin weight(one skin) 297 297 10 10

Note: based on the current exchange rate of 1:29.

According to the above assumptions, the gross profit margin of the fattening farm can reach 43%,
but the slaughterhouse is in serious loss, with a gross profit margin of negative 51.3%, a loss of
224 USD per head of cattle (see table 5-5 for details). At this time, the transaction price of fattened
cattle is about 2.5 USD/kg, while the average export price of Australian live cattle is 2.0-2.3 USD/
kg, and the quality of Australian live cattle is much higher than Ethiopian live cattle. Without
gaining quality advantage, the cost was higher than that of Australian live cattle, which led to a
decline in the economic ratio of beef production. It is difficult for slaughters to gain competitive
advantage in the international market. Especially in the raw material level market, the high price

of Ethiopian live cattle leads to huge losses of slaughterhouses.

Table 5-5 Current economic ratio of fattening farms and slaughterhouses in Ethiopia

Amount

Category _
ETB/head ETB/head

Fattening farm economic ratio

Cost 11,648 402
Shelf cattle cost 6,848 236
Fattening cost (30 ETB/day, 120 day) 4,800 166

Revenue 20,188 696

Gross profit 8,540 294

Gross profit margin 42.3%

Slaughterhouse economic ratio

Cost 20,431 705
Live cattle cost 20,188 696
Slaughtering and packing 243 8

Revenue 13,504 466
Sales of meat 12,600 434
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(Continued)

- o Amene
ETB/head ETB/head

Sales of bones 189 7

By-products 715 25
Gross profit —6,927 —239
Gross profit margin —513%

According to the hypothesis of the analysis model, Ethiopian beef cattle production needs to meet

the following indicators to achieve profitability:

(1) Under the condition that fattening farms and slaughterhouses operate independently: @ The
daily cost of fattening cattle needs to be reduced from 40 to 30 ETB. @ The fattening farm reduce
the selling price of live cattle to 2 USD/kg, which was consistent with the international price of
live cattle, and transferred the profit to the slaughterhouse. In this case, the gross profit margin of
the fattening farm could still reach 35.7%. 3@ Develop by-product value, especially cattle skin, so
that the comprehensive income of by-product can reach 128 USD per cattle. With above methods

taken, slaughterhouses can prevent loss, as shown in table 5-6.

Table 5-6 Economic ratio for Ethiopian beef to be profitable

(fattening farms and slaughterhouses operate independently)

Amount

- o Amewm
ETB/head USD/head

Fattening farm economic ratio

Cost 10,448 360
Shelf cattle cost 6,848 236
Fattening cost (30 ETB/day, 120 day) 3,600 124

Revenue 16,240 560

Gross profit 5,792 200

Gross profit margin 35.7%

Slaughterhouse economic ratio

Cost 16,483 568
Live cattle cost 16,240 560
Slaughtering and packing 243 8

Revenue 16,507 569
Sales of meat 12,600 434
Sales of bones 189 7
By-products 3,718 128

Gross profit 24 1

Gross profit margin 0.1%
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(2) Under the condition that fattening farms and slaughterhouses are in integrated operation
model, the price of live cattle is the price of fattening cost plus the price of slaughterhouse
packaging, which greatly reduces the cost of slaughterhouse enterprises, and the gross profit
rate of slaughterhouse can reach 11.9%, as shown in table 18. In this case, combined with other
measures, the fattening cost can be reduced to 30 ETB per day, and the by-product income can be
increased to US $128 / by-product, then the gross profit margin of the fattening farm can reach
35.2% (Table 5-7).

Table 5-7 Economic ratio for Ethiopian beef to be profitable

(fattening farms and slaughterhouses in Integrated Operation Model)

Amount

- o amemt
ETB/head USD/head

Fattening farm economic ratio

Cost 11,891 410
Shelf cattle cost 6,848 236
Fattening cost (40 ETB/day, 120 day) 4,800 166
Slaughtering and packing 243 8

Revenue 13,504 466
Sales of meat 12,600 434
Sales of bones 189 7

By-products 715 25

Gross profit 1,613 56

Gross profit margin 11.9%

It should be noted that the above calculations are based on assumptions and do not include other
costs such as epidemic prevention, road transportation, storage, etc., that are not included in the

assumptions. The calculations are for reference only.

5.4 Competitiveness evaluation of Ethiopia’s beef export

5.4.1 Export to China market

Ethiopia’s export price at a present is 4.5 USD/kg. South America and India are currently the
major competitors with Ethiopia. The demand for beef in the Chinese market is diverse. At
present, more than 80% of China’s beef demand industry is also material level beef. South
America is China’s largest supplier. As far as the comparative relations among various countries
are concerned, Ethiopia has an increasing potential for growth, but the current conditions are poor.

For entering the international market, it is at a competitive disadvantage (Table 5-8).
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Table 5-8 China beef international market cooperation evaluation

Analysis Points North America South America Ethiopia

Political environment excellent excellent general general
Cattle quality excellent excellent general low
Beef export price high middle low low
Production capacity high middle high low
Export volume high high high low
Local consumption middle low high low
Asset premium high middle low low
Operational difficulty low middle high high
M&A opportunities less seldom many many
Labour forces strong weak strong strong
Relations with China tension common stable stable

Ethiopia does not have much advantage in price. Meanwhile, the low quality of cattle makes it
difficult for Ethiopia to compete with South American countries for market share in China. China
is Uruguay’s largest buyer, with an average price of $3.49 per kg. Brazil is also China’s largest
beef supplier. Boneless beef is exported to China at a price of $4.6 per kg. It can be understood
that the acceptable price of raw beef in China is between $3.5 and $4.6.

In terms of transportation, high transportation costs also restrict Ethiopia’s beef competitive
advantage. At present, Ethiopia’s only sea port is Djibouti. The cost of round-trip transportation
is 9,000 USD/FCL, $0.36/kg. High logistics costs could bring the CIF price of beef in Ethiopia
to $4.9-5.0. How to reduce Ethiopia’s export costs and logistics costs is also a key problem to be
solved. At present, according to the survey, stable export volume can reduce logistics costs by
about 50%. There is still a logistics cost of $0.18 /kg which needs to reduce the profit margins of

slaughterhouses and exporters.

According to the research and analysis, the delegation predicts that the price of beef that Ethiopia
can eventually export to China is 4.8USD/kg. At present, there are conditions for such capacity.
However, it is difficult to achieve success and profitability in the Chinese market without

competitive advantage in quality and price.

5.4.2 Excess to Middle East
From 2015 to 2019, beef imports into Middle East were relatively stable and did not show
great growth, indicating that the market was relatively saturated and it was difficult to obtain an

incremental market.

North America and South America are the main suppliers of the Middle East market. As of
July 2019, beef imports supplied about 1 million tons, including 110,000 tons from the United
States, 340,000 tons from South America, 200,000 tons from India and 350,000 tons from other
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countries. This shows that buyers throughout the Middle East are still concentrated in low-end
beef. If Ethiopia enters the Middle East market, it needs to face strong competition from the main
suppliers of low-end beef in the world. In the absence of an incremental market, it needs to have
a cost advantage. If Ethiopia improves productivity and reduces the cost of cattle production and
make the prices competitive compared with South America, the country will have the opportunity
to take over the market share from South America in the Middle East market.
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6 Cooperation proposal

6.1 Cooperative objectives

The two sides will work together to promote healthy and competitive beef cattle industry value
chain in Ethiopia, reduce the risk of disease, control production costs, improve beef quality,
give full play to comparative advantages, expand export earnings, promote smallholder farmers’
income, and promote the sustainable development of animal husbandry and large-scale agriculture.

Development goals can be achieved in three ways.

6.2 Cooperation basis

(1) Maintain the stability of the macro business environment and constantly optimize
it. It is necessary to maintain political stability, policy coherence, long-term and stable policy
commitments for investment enterprises such as land lease and preferential policies, to maintain
comparative advantages and stability in making land available , tax categories and tax rates, and
human capital for a certain period. Foreign-funded enterprises are regarded equally as local

enterprises in bidding.

(2) Introduce relevant public and international resources to support beef cattle value
chain. The introduction of public and international resources such as the World Bank, the Gates
Foundation, the United Nations Industrial Development Organization, the African Green Alliance

and etc. is important to effectively supports the value chain cooperation.

(3) Design proper risk aversion measures. There has always been a shortage of foreign
currency in Ethiopia. Especially in the context of the rise in US dollar interest rates and the fall
in commodity prices, the foreign exchange market in Ethiopia will be under severe pressure. If
Ethiopia’s local currency devalue by a large margin, the import of raw materials, production and
operation, and return of earnings of foreign enterprises will be greatly impacted. It will directly
manifest itself in increasing the exchange loss in financial statements, directly eroding the

operating profits of enterprises, and making the sustainable operation of enterprises in a dilemma.

6.3 Cooperation paths

6.3.1 Promoting knowledge cooperation and capacity building in an all-round way

Promoting all-round knowledge sharing, experience exchange and technology exchange
on beef cattle industry value chain is important to develop the sector. This may start with
knowledge sharing and technology exchange in the area of epidemic disease prevention
and control system. China’s experience in epidemic disease control epidemic prevention and
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control system, inspection and quarantine experience could be shared. Secondly, knowledge
sharing in the area of beef cattle value chain policy system. China’s beef cattle industry
value chain 40 years ago was in a similar situation to Ethiopia’s. China can share the relevant
industrial policy evolution, mechanism structure, industrial development models, as well as
the agricultural development experience of how to promote the transformation of traditional
agriculture into modern agriculture and how to develop agricultural machinery to replace
livestock power. Thirdly, knowledge sharing and technology exchange in the area of breed
breeding, cattle and fattening. Focusing on the key areas of beef cattle breeding, utilization
of genetic materials, introduction of raw materials for premixed feed, vaccine production and
import of raw materials, joint research and development, technical training and scientific research
achievements are carried out in the key links of beef cattle breeding, epidemic prevention and
control, feed feeding, fencing fattening, slaughtering and processing, marketing, and focus on
the display of advanced technology and excellent varieties, and share with the stakeholders of
Ethiopian beef cattle industry value chain the advanced technology, experience and achievements.
The fourth is to share the supply and demand information of Chinese beef market.
Emphasis is on sharing and exchanging experiences of beef slaughter segmentation standards,
e-commerce platform and a variety of market mechanisms to promote the rapid growth of beef

consumption market.

Explore various forms of capacity building to achieve knowledge sharing. Provide
capacity-building platform for policy makers, industry associations, scientific researchers, private
sector and other relevant interest groups in Ethiopia through various forms. Promote China’s
development assistance resources, attract resources from international organizations, engage
private sector with investment intention, co-cultivate beef cattle industry value chain talents, and
promote the establishment of new technologies, new models and new industry momentum in the
beef cattle industry value chain. We suggest holding beef cattle industry value chain technology
training courses and academic seminars alternately in China and Ethiopia; exchanging foreign
students under the framework of the two governments and sending over relevant technical
assistance experts; and holding industrial technology exchanges and technical inspection activities
for students, scholars and young entrepreneurs on a regular basis. To provide capacity-building
platform for policy makers, industry associations, scientific researchers, the private sector and

other relevant stakeholders in Ethiopia in various forms.

6.3.2 Vaccine first followed by veterinary medicine
It is suggested that Ethiopia should attach great importance to and address the issue of epidemic
prevention and control, and make effort to achieve the two-year no-epidemic requirement of OIE

as soon as possible, in order to obtain the recognition of China and other international markets.

Share and learn the epidemic control experience of China, and encourage foreign investment in

vaccines production and epidemic prevention. Attract foreign investment to develop localized
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vaccine production, break out of the existing adverse cycle, reduce dependence on imported
foreign exchange, and promote national immunization through the phased progress of the
epidemic. We suggest that the retail of veterinary drugs and vaccines be opened to foreign
investment as well, promoting cooperation between foreign enterprises and local management
departments to strengthen the construction of immunization network, so as to grasp the regular

cycle of epidemic diseases.

China’s large vaccine companies, with rich experience and technology in epidemic prevention and
control, have endogenous motivation for overseas cooperation. They can cooperate closely with
Gates Foundation and Ethiopia Government to jointly develop the Private-Public-Philanthropic-
Partnership (PPPP) model. At the same time, we suggested that relevant veterinary drug
technologies and products in China are introduced and, using the same promotion system, play
an active role in prevention and control together with vaccines, supporting Ethiopia to realize
the two-year no-epidemic requirement of OIE as soon as possible, and lay a solid foundation for

expanding the broader international market.

In the industrial cooperation of vaccines and veterinary drugs, it is also suggested to closely
integrate the existing public investment of Ethiopia and relevant resources of international
organizations to achieve value chain cooperation and sustainable development in the field of
subdivided.

6.3.3 Development of integrated model of fattening and slaughtering

The goal of cooperative management is large scale beef cattle production and cost reduction.
Ethiopia’s abundant cattle resources and comparative advantage of production costs have a
strong attraction for such enterprises. It is suggested that we promote such enterprises to carry
out industrial cooperation in Ethiopia and try to build demonstration projects of “beef cattle
production, and value addition” whole industry chain. An integrated development model with
adequate feed resource development and silage base, fattening base and slaughter factory can be
built in areas with high cattle production and supply , and manage production cost effectively. It
is suggested to organically integrate with the existing production base of Ethiopia, and cooperate
with relevant international organizations such as the World Bank in terms of basic cattle
improvement and farmer cattle production to achieve value chain cooperation. The government
is suggested to give relevant Park policy support to attract enterprises to develop in Ethiopia. In
terms of markets, based on the current basis, it is suggested that the Middle East market should
be the main market in the short term, and broader international market should be targeted in the

medium and long term.

6.4 Prospects for long-term cooperation

The major constraints for the development of Ethiopia beef cattle value chain lie in the prevention
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and control of epidemic diseases and costs control. After long-term efforts to achieve effective
epidemic prevention and control and to meet the OIE-related epidemic prevention and control
requirements, beef cattle industry in Ethiopia will usher in rapid development. In the long period
of strengthening epidemic prevention and control in Ethiopia, Ethiopia can introduce and improve
cattle breeds that are more suitable for international beef market through knowledge cooperation
and capacity building. Through optimization of value chain and cost management, fattening links
are improved, live cattle costs are reduced, by-products values are increased and logistics links are
optimized. As a result, beef prices have become more competitive in the market. At that time, the
quality and quantity of beef in Ethiopia will have a qualitative leap. China and Ethiopia will usher
in broader cooperation in beef cattle industry value chain.
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Sesame is the second largest export product of Ethiopia and plays an important role in Ethiopia’s
national economy. Ethiopian sesame has an important position in the global market and it is
a major producer and exporter of sesame in the world. The Ethiopian government regards the
development of sesame as a top priority, and has formulated the Sesame Sector Development
Strategy, with an aim to substantially increase export revenue by improving productivity, quality
and value addition. The overall vision is to see Ethiopia being the leading sesame exporter with at

least 25% of the global market share and tripling its foreign currency earnings by 2020.

For a long time, Ethiopia and China have maintained sesame trade. Ethiopia and China have a
sound foundation and broad prospect for sesame cooperation. China is a major consumer and
importer of sesame. Ethiopia used to be China’s biggest source of sesame import for a long time,
while China used to be Ethiopia’s largest sesame export country. In 2016, the export volume of
sesame from Ethiopia to China reached 304,000 tons, the highest record in history. However,
there has been a decline in recent years. In 2019, the sesame exported by Ethiopia to China was
only at 112,000 tons. China’s sesame import demand has been growing, and China’s sesame R&D
and production technology are also in the forefront of the world. The two countries share great

potential to expand cooperation.
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7 Literature review on Ethiopia’s sesame value chain

This chapter mainly goes through the basic status of Ethiopia production and export, and reviews
the bottleneck and intervention measures of Ethiopia’s sesame value chain based on the data

provided by the Ethiopian Agricultural Transformation Agency (ATA).

7.1 Sesame production

Ethiopia is one of the main sesame cultivation regions in the world and plays an
important role in the global sesame production. The world’s sesame cultivation is distributed
from tropical to temperate regions, with an altitude of 500-1,300 meters, mainly in Asia, Africa
and Latin America (FAOSTAT, 2020). Among them, Ethiopia, Sudan, Togo, Tanzania, Nigeria
and some other countries are the main sesame producing and exporting countries in Africa. These

countries have high sesame yields and play an important role in the global sesame market.

In recent years, Ethiopia’s sesame yield has increased rapidly overall with some
fluctuation. Ethiopia has been one of the top ten countries in sesame yield since 2002, with a rapid
growth from 40 thousand tons in 2002 to a first peak of 330 thousand tons in 2010, ranking the
fourth in the world; after that, it fluctuated while it also maintained relative and general stability.
In 2018, it reached 300 tons, accounting for 5% of the global yield. Since 2015, Ethiopia has been
the seventh largest sesame producers in the world, with the top six being Sudan, Myanmar, India,
Nigeria, Tanzania and China (FAOSTAT, 2020) (Figure 7-1).
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Figure 7-1 Comparison of sesame total yield among top 7 countries in sesame total
yield (2015-2018)

Data source: FAOSTAT, query time: May 2020.
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Ethiopia’s sesame unit yield is above world average, but still lagging behind the top level.
The production trend of sesame in Ethiopia is fluctuating from year to year due to different biotic
and abiotic stresses. Ethiopia’s mean sesame yield is 0.7 tons/ha (Figure 7-2), which is relatively
low compared with a mean yield of 1 ton/ha in sub-Saharan Africa and 1.3 ton/ha in Egypt
(Ethiopian Central Statistics Authority, 2020; FAOSTAT, 2020). In 2018, Ethiopia’s sesame unit
yield was 725.8 kg/ha, while the world average was 512 kg/ha. Ethiopia’s sesame unit yield ranks
behind China and Nigeria, while higher than Sudan, Myanmar, India, Tanzania and some other
countries. The low productivity is attributable to a lack of improved and high-yielding varieties
and traditional production technologies, among other constraints (Figure 7-3). Landrace varieties
are the main sources of seed for cultivating the crop in Ethiopia (Teklu et al.,2021).
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Figure 7-2 Sesame unit yield in Ethiopia (2011-2020)

Data source: Ethiopian Central Statistics Authority (CSA, 2011/12-2020/21).
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Figure 7-3 Comparison of sesame unit yield among top 7 countries in sesame total yield (2015-2018)
Data source: FAOSTAT, query time: May 2020.
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Ethiopia mainly depends on the increase of cultivated area to achieve sesame total yield
increase, and Ethiopia’s cultivated area is relatively small among major sesame cultivation
countries. In 2018, the cultivated area of sesame in Ethiopia was 300 thousand hectares, accounting for
3% of the global sesame area. The change of area is consistent with the change of total yield, indicating
that the change of total yield is mainly caused by the increase and decrease of cultivated area (Figure 7-4).
Among the top seven countries, the cultivated area of Ethiopia is less than that of other five countries
except China (Figure 7-5). In recent years, some African countries, such as Sudan and Nigeria, have
greatly increased sesame total yield by rapidly expanding their cultivated area. For example, Sudan’s
total yield has risen rapidly in recent years, with its sesame yield reaching 980 thousand tons in 2018,
ranking the first in the world, mainly due to the rapid growth of its cultivated area which reached 3,480
thousand hectares in 2018, nearly 4 times that in 2015.
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Figure 7-4 Sesame cultivated area and yield in Ethiopia (2011-2020)

Data source: FAOSTAT, query time: May 2020.
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Figure 7-5 Comparison of sesame cultivated areas among top 7 countries in sesame total yield (2015-2018)
Data source: FAOSTAT, query time: May 2020.
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Sesame in Ethiopia is mainly planted by smallholder farmers and medium/large
commercial farms, and the cultivated areas are relatively concentrated. There were
about 543thousand smallholder farmers engaged in sesame production in 2019 (CSA forecast,
2019/20). The lowlands of Ethiopia the Tigray and Amhara regions bordering to Sudan are the
major sesame cultivated areas, which are contributing greater than 80% to the national production.
According to the Central Statistical Agency reported on area and production of sesame by small
farmers and medium/large commercial farms (CSA 2019/20), the Tigray had the largest share of
sesame production (43.65%), followed by Amhara region (41.92%). The share of Benishangul-
Gumuz and Oromia regions was 7.30 and 6.29, respectively. In recent years, commercial farms in
Afar, SNNP, Gambela and Somali regions and smallholder farmers in SNNP region have started
producing sesame in significant acreages. Based on temperature and rainfall requirements of
sesame, there are high potential areas in Afar, SNNP and Somali regions where sesame production

can be expanded to.

7.2 Sesame export

Sesame is the second most valuable export crop after coffee (Coffea arabica L.) and a major
contributor to Ethiopia’s gross domestic product (Gebremedhn et al, 2019). Here is below the
export value of sesame in USD from 2011/12-2016/17 (Figure 7-6).
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Figure 7-6 Sesame export volume and value of in USD in Ethiopia (2015-2019)
Data source: Ethiopian Revenue and Customs Authority (ERCA, 2015/16-2019/20).

Ethiopia is an important sesame exporter in the global market, but its market share has
declined in recent years. Ethiopians rarely consume sesame as their food, and the amount of
sesame used for local processing is very small. Sesame, as Ethiopia’s main cash crop, is mostly

used for export. About 97% of export is raw sesame while about 3% is processed into hulled
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sesame or tahini. Ethiopia’s export volume in 2019 was about 250 thousand tons, accounting for
around 17% of the total export volume globally, which is behind Sudan and Nigeria, and tied with
India for the third place (Table 7-1).

Table 7-1 Market shares of major sesame exporting countries (2013-2019)

- 2013-2014 | 2014-2015 | 2015-2016 | 2016-2017 | 2017-2018 | 2018-2019
1 19 17 29 39 50

Export volume

Sudan
Share 8.5% 13.0% 10.4% 19.9% 24.7% 33.8%
Export volume 18 22 27 28 27 28
Nigeria
Share 14.5% 15.0% 16.7% 18.8% 17.0% 18.9%
Export volume 30 33 32 29 28 25
India
Share 23.9% 22.6% 19.8% 19.9% 17.8% 16.9%
Export volume 29 28 42 29 32 25
Ethiopia
Share 23.2% 19.4% 26.0% 19.7% 20.5% 16.9%
West Africa/ Export volume 13 19 20 13 12 20
Togo Share 10.1% 12.6% 12.3% 8.6% 7.7% 13.2%
Export volume 12 13 14 10 8 14
Tanzania
Share 9.2% 9.1% 8.6% 6.5% 4.8% 9.5%
Export volume 5 5 5 5 7 7
Mozambique
Share 4.3% 3.5% 2.9% 3.2% 4.2% 4.4%
Export volume 4 3 2 4 3 5
China
Share 3.0% 2.2% 1.5% 2.4% 2.1% 3.0%
Export volume 4 4 3 2 2 3
Uganda
Share 3.2% 2.7% 1.8% 1.1% 1.3% 1.7%

Data source: https://www fao.com.cn/.

Ethiopia’s sesame exports are mainly primary products and the export markets are
concentrated. About 97% of the sesame in Ethiopia is exported in raw form, less than 5%
is processed into hulled sesame and sesame paste. About 60% sesame export destinations is
China, 30% are Israel, Turkey, Jordan ,Korea, Greece. The main market destinations for the
processed sesame are USA, Netherlands, Israel, Japan, UAE, and Germany. In recent years, the

value and the quantity in the export share in the main market such as China is in the down trend
(Table 7-2).

Ethiopia’s sesame export is well-organized. Sesame is mainly exported through ECX. It
reaches the ECX from producers through five primary channels: @O farmers — Cooperatives —
ECX; @ farmers — traders in the primary transaction centers — ECX; 3 big farmers — ECX;

@ big farmers — export; & primary cooperatives — export.
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7.3 The role of key stakeholders

Sesame, as an important export product for foreign exchange of Ethiopia, has been widely

supported by various departments, mainly including the following organizations and groups.

(1) Government departments, organizations and individual that are directly related

® The Ministry of Agriculture (MoA) is responsible for developing and coordinating the
implementation of the overall national agricultural development policies and strategies, with
input and support from the regions and other stakeholders. The ministry is also responsible for
developing extension packages for newly developed technologies and disseminating those through

its extensive extension networks.

(@ The Regional Bureaus of Agriculture (RBoAs) are responsible for coordinating and leading
agricultural development in their respective regions. RBoAs develop extension packages and
provide support to zonal and woreda offices of agriculture in delivering extension services. They
also facilitate coordination and alignment across development partners to ensure coordinated

agricultural development services are delivered at the zonal and woreda level.

® The Ethiopian Institute of Agricultural Research (EIAR) and the Regional Agricultural
Research Institutes (RARIs) have the mandate to generate, adapt and promote agricultural
technologies that are required to enhance agricultural productivity. These institutes play key
roles in the development, release and promotion of improved technologies (including improved
varieties, recommended agronomic practices and farm implements) and up-to-date information.
They are also responsible for multiplication and supply of early generation seed (breeder and
pre basic seeds). In addition, EIAR is responsible for the coordination of nationwide research,
while the RARIs have the responsibility to conduct targeted research and develop mainly region-
specific technologies and recommendations. EIAR manages several federal research centers,
each mandated to work on a specialized set of agricultural research subjects. The national sesame
research is coordinated from Humera agricultural research center (under TARI). Other research
centers involved in sesame research include, Werer, Gonder, Pawe, Bako, Gambela and jigjija
and higher learning institutes including Mekelle, Axum, semera, Gondar, Jigjiga and wollega
universities amongst others. In addition to the crop research centers, there are agricultural
mechanization research centers such as Asella, Bako, Melkasa, and Bahirdar which focus on the

production of agricultural machinery prototypes and testing imported machineries.

@ The Ethiopian Agricultural Transformation Agency (ATA) is an initiative by the Government
of Ethiopia (GoE) with the primary aim of promoting agricultural sector transformation by
supporting existing structures of government, private-sector and other non-governmental partners
to address systemic bottlenecks and deliver on a priority national agenda to achieve growth

and food security. ATA’s overall mandate is to address systemic bottlenecks in the agricultural
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sector by supporting and enhancing the capability of the MoA and other public, private, and non-
governmental implementing partners, with the ultimate objective of improving the livelihoods
of sesame farmers. The ATA, with its partners, is currently working in systemic bottlenecks
identification and formulating solutions; implementation support to provide project management,
technical assistance, and knowledge sharing; capacity building to strengthen key public, private,
and civil society partners to ensure sustainability of interventions; and coordination to enhance
linkages and coordination among stakeholders in high priority areas to reach agreed-upon

milestones and objectives.

® Ministry of Finance and Economic Development (MoFED) formulates development
policies, plan and budget; mobilize and administer external resources; and institutes efficient and
effective accountable public finance and property administration and controlling system. It has a

major stake in sesame production through its influence in policy making and resource allocations.

® The Federal Cooperative Agency (FCA) develops and enforces federal cooperative
regulations. It works towards creating enabling environment for various types of cooperatives in
the country. It plays key role in the sesame sector through its influence in providing the enabling
environment for the development of effective and competitive cooperatives and unions involved

in the sesame sector.

@ Higher Learning Institutions (HLIs). There are over 30 universities and colleges currently in
operation in the country. Many of the older ones such as Haromaya University, Mekele University,
Hawassa University, Bahir Dar University, Ambo University and Jimma University have
agricultural colleges engaged in agricultural research and extension, mainly addressing priority

constraints in the regions where they are located.

Institute of Biodiversity Conservation (IBC) is a federal government institute with mandates
to ensure: conservation of biodiversity, sustainable utilization of resources, and access to and
sharing of benefits of biological resources. In the case of crops, IBC maintains a gene bank
for the preservation of indigenous land races. IBC is a close ally of the research system in the
identification, development and maintenance of improved varieties. It is also a key partner in the

identification and management of risks associated with widespread technology adoption.

© Seed Enterprises. The Ethiopian Seed Enterprise (ESE) and Regional Seed Enterprises (RSEs)
in Amhara and Tigray regions a representative of ESE are playing a role in seed production
and distribution. In general, seed enterprises exercise the dual mandate of implementing the
government’s target of producing sufficient quantities of improved seed for key crops including

oil seeds like sesame, while functioning as independent profit-making businesses.

Ethiopian Seed Growers and Processors Association strives to strengthen the seed system

in the country by playing a coordination role in the formal seed sector (Private, public...), and
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plays advocacy roles in policy formulation (seed law) based on ISTA (International Seed Testing

Agency) models.

@ Agricultural Input Supply Enterprise (AISE) has the primary responsibility of importing and
distributing critical agricultural inputs including fertilizers.

@ National and Regional Soil Testing Laboratories support the extension service through
undertaking various soil analysis works. They also provide service to the private sector. There are
18 laboratories including the National Soil Testing Laboratory located in Addis Ababa, and the

remaining 17 spreads in 7 regions.

@ Farmers, commercial and state farms. Both small and medium/large sesame farmers, are
the ultimate owners of and beneficiaries from this sector strategy. The commercial and state farms
play a role in realizing the overall vision for the sesame sector, these farms would have significant

contributions. These farms also play major roles in expanding mechanized sesame production.

Primary Cooperatives (PC) and Cooperative Unions (CU). Agricultural cooperatives
have an important role to play in addressing the needs of smallholder farmers, including providing

inputs and output marketing services.

® The Ethiopian Commodity Exchange (ECX) is an organized marketplace, where buyers and
sellers come together to trade-assured of quality, quantity, payment, and delivery. ECX now trades

mostly coffee, sesame, and pulses.

Private sector. the sesame value chain can benefit from private sector investment and
participation. The sector can play lead role in the production and distribution agricultural inputs;
in the import, export, production, and distribution of post-harvest machinery; mechanization
service delivery, and agro-processing and marketing. Such participation can be achieved through a
variety of business models, including Public-Private Partnerships (PPP).

(2) Other relevant ministries

O The Ministry of Trade (MoT) is a key stakeholder in the domestic and export marketing of
sesame. As the country is striving to expand sesame export to conventional and higher market,
the ministry plays key role in developing and implementing policy interventions that facilitate the

production and marketing of sesame.

@ The Ministry of Industry (Mol) has a mandate to support the development of agro-processing

industries, through providing enabling policy environment.

® The Ministry of Foreign Affairs (MoFA) contributes towards the promotion of the country’s
agricultural potential in international platforms to attract more Foreign Direct Investment (FDI).
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@ The Ministry of Women, Children and Youth Affairs (MoWCY) has a mandate to promote
gender mainstreaming to improve women’s participation in overall national development. It can
play key roles in addressing gender issues in the agriculture sector, including in sesame production

and marketing.
(3) National and regional projects working on sesame

O AGP (Agricultural Growth Program): The Agriculture Growth Program (AGP) is a multi-
donor funded comprehensive program anchored in the Ethiopian government’s focus on
increasing sustainable agriculture growth. As a major component of the government’s five-
year Growth and Transformation Plan (GTP) and a potential extension well into next GTP, AGP
complements existing programs, and promotes agricultural growth in targeted, potentially rich, but

underdeveloped woredas of the country.

(@ Sesame business network, Agribusiness and Market Development (AMDe) project in
AGP woredas, led by implementation partner ACDI/VOCA, Agriteria and SNV are an NGOs
which works in close collaboration with regional agricultural research centers and RBoA in
Ethiopia in sesame value chain.

(4) Financial institutions

® The Commercial Bank of Ethiopia (CBE) is the largest commercial bank in Ethiopia with
assets of 158.11 billion Birr as on June 30th 2013. With its extensive network and huge resources,
the bank can play indispensable role in addressing the financial needs along the sesame value

chain.

@ Other Financial Institutions. Other financial institutions including banks, credit and savings
institutions, other MFI’s and Rural Savings and Credit Organizations, etc. all have a significant
role to play in enabling financial access to sector players for inputs, output financing and
equipment purchases. Major institutions in this regard include Dedebit saving and credit, Amhara
Credit and Savings Institution (ACSI), Oromia Credit and Savings Share Company (OCSSCO),
Omo Micro Finance (OMO).

7.4 Bottlenecks and intervention measures

The Ethiopia Sesame Sector Development Strategy listed five stages of the value chain, including:
(D research and technology development; (2 input production, supply and distribution; @ on-farm

production; @ post-harvest handling and agro-processing; & marketing.

The Strategy identifies 27 challenges that hinder Ethiopia’s sesame development, mainly
including: @ improved seed varieties are not effectively developed, produced and distributed;

(2 agronomic practices are not effectively researched and disseminated to farmers; 3 cooperatives
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do not have the capacity to meet input and yield demand of farmers. The Strategy also identified
44 interventions for the above challenges and proposed detailed action directions, as shown in the
following table (Table 7-2).

In order to transform the sesame industry, the Strategy also proposed solutions, pointing out that
Ethiopia is focusing on: @ continuing to export to its conventional market; @ further diversifying
towards higher value conventional markets; 3 entering premium markets; @ increasing the

volume of value addition.

Research and
Technology

Input, production,

172

supply and
distribution

Table 7-2 Challenges and proposed intervention measures

for Ethiopia’s sesame industry value chain

Value chain link Challenges Proposed Intervention measures

Improved varieties are not
consistently developed across
time and agro-ecologies

Limited capacity building for
sesame research

Current sesame varieties used
by farmers have suboptimal
agronomic and market attributes

Recommended agronomic
practices and pest management
are not exhaustive and use one-
size-fits-all approach for agro-
ecologies

Lack of sesame mechanization
research

Weak research-extension
linkage

Limited research on concentrated
irrigated technologies for sesame
production

Limited socio-economic research
in sesame

Improved seed demand assessments
do notaccurately capture needs

Weak sesame seed system

Enhance the breeding efforts of sesame through modern
technologies of plant breeding

Multiply sufficient early generation seeds

Build capacity of sesame research in the country
Enhance skill and knowledge level of researchers
Develop infrastructure for sesame research

Implement agro-ecology based and suitable agronomic
practices

Strengthen market-oriented sesame variety development and
promotion

Develop shattering tolerant sesame varieties
Implement agro-ecology based research on critical agronomic
practices

Conduct coordinated research and provide safe and integrated
control methods against pests

Implement research on critical mechanization technologies
such as row-planter and harvester

Strengthen research-extension linkage to speed up technology
dissemination

Strengthen research on sesame production and irrigation
technologies

Conduct value chain analysis of sesame in major growing areas

Application and impact study of improved sesame varieties in
sesame growing areas

Leverage the existing farmers extension service network for
proper seed demand estimation

Build capacity of the formal seed system (ESE/RSE) to effectively
multiply and distribute improved seeds for different agro-
ecologies of the country

Introduce community-based seed system

Encourage private sector in seed production and distribution
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(Continued)

Value chain link Challenges Proposed Intervention measures

Input, production,
supply and
distribution

On-farm
production

Post-harvest
handling and
processing

Marketing

Poor capacity of FCUs to supply
inputs

Limited access to input credit
for sesame farmers

Farmers in major sesame areas
have limited access to extension
services

Lack of comprehensive informa-
tion for sesame production

Mono cropping of sesame

Sesame production limited to
some potential areas

Inadequate scaling up of best
practices

Farmers in major sesame
producing areas have poor post-
harvest handling

Lack of labor management
system

Limited access to infrastructure

Very low scale of value addition

Low quality and insufficient
volume

Weak implementation of
quality control system

Limited participation of Primary
Cooperatives and Unions in
marketing

Underdeveloped traceability
and organic certification

Weak market information and
promotion system

Limited access to infrastructure
and logistic facilities

Build financial capacity of FCUs to meet the input demand of
sesame production

Strengthen linkage between sesame FCU and agro-chemical
suppliers

Establish and strengthen Rural Savings and Credit Cooperatives
(RUSACCOs)

Strengthen the micro finance institutions to deliver input
voucher service

Establish sesame fund

Enhance capacity building of agricultural experts at all level to
provide sustainable extension service to farming community

Develop comprehensive manual and package

Address sesame production technologies through utilization
of different information dissemination methods (websites, mass
media flyers and posters)

Awareness creation on sesame cropping system

Systematic study to alleviate the problem of sesame mono
cropping

Promote sesame production in other potential growing areas
across the country

Scale up and popularize best agronomic practices for different
agro-ecologies of the country

Create the awareness of sesame post-harvest handling and
scale up best practices

Introduce appropriate post-harvest technologies
Create conducive environment for labor management system

Make available and develop appropriate infrastructure

Provide conducive environment for processors and enhance
sesame agro-processing industries

Provide available sufficient quality and quantity raw material
Make available good quality in sufficient volume

Strengthen implementation of sesame quality control system
Strength and promote sesame branding

Build financial and technical capacity of primary cooperatives
and FCUs to increase export volume to conventional market

Build capacity of primary cooperatives and FCUs to effectively
link sesame farmers to high value market

Introduce traceability mechanisms and organic certification

Access to market information using different technologies
Strengthen market promotion

Make available and develop appropriate infrastructure and
logistic facilities
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8 Development experience of sesame value chain in China

Sesame is one of the important special oilseeds in China with a long production history and a
production dimension extending across the nation. Sesame is widely used in oil extraction, food,

medicine, chemical industry, etc.

8.1 China’s sesame cultivation

China is one of the major sesame production countries in the world, while its yield had
been in a significant downward trend since 2003, with a slight recovery in recent two
years (Figure 8-1) In 2002, China’s sesame production reached a peak of 900 thousand tons,
accounting for 31.9% of the world’s total yield, making it the largest sesame production country.
In 2003, the yield began to fluctuate and decline. In 2018, China’s total sesame production reached
430 thousand tons (China Statistical Yearbook, 2019), accounting for 7.2% of the world’s total
production, ranking sixth in the world (FAOSTAT, 2020).
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Figure 8-1 Sesame production and cultivation area in China (1978-2018)

Data source: China Statistical Yearbook.

The cultivation area of sesame in China is overall decreasing with fluctuations, while
seeing a slight recovery in the past two years. In the early days of the founding of the
People’s Republic of China, the sesame cultivation area was 1.06 million hectares, and then
fluctuated between 0.6-1.06 million hectares. Since 2003, many factors together have led to the
sharp decline of sesame planting area: (O China’s agricultural industrial structure is adjusted to
ensure food security; @ in the main production areas, farmers’ income from sesame cultivation is

lower than that from other autumn harvested crops such as corn; @ a large number of young and
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middle-aged labor force go to the city to work, and thus farmers prefer crops that suit mechanized
harvesting; @ domestic production was impacted by the large volume of affordable sesame
import. In 2017, the sesame cultivation area fell to a record low of 240 thousand hectares. Since
2017, the price of sesame has remained high, highlighting its income advantages compared to
other economic crops. The governments of Henan, Anhui and other major production areas also
implemented subsidy policies for sesame growers. The cultivation area began to recover and grow
as a result. In 2018, the cultivation area was 260 thousand hectares (National Bureau of Statistics
of China, 2020), ranking fifth in the world (FAOSTAT, 2020). In recent years, the sesame varieties
that fit mechanized planting and harvesting and the R&D of agricultural machinery have seen
substantive breakthroughs, and will soon make mass production available. China’s sesame

cultivation area and yield will be expected to realize sustained restorative growth.

The sesame unit yield in China has continued to increase, and has long been in the
forefront in the world. In 1978, yield of sesame in China was 505 kg/ha. Since then, except for
being affected by abnormal weather conditions and other natural factors, sesame unit yield has
maintained an upward trend (Figure 8-2). In 2018, China’s sesame unit yield was 1,645 kg/ha, 3.3
times that in 1978, and it’s 3.2 times that of the world average 512 kg/ha, ranking the first in the

world in terms of sesame unit yield.
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Figure 8-2 Sesame unit yield in China (1978-2018)

Data source: China Statistical Yearbook.

Sesame is widely planted in China with concentrated production areas. Except for Qinghai
and Tibet autonomous regions, all other provinces and autonomous regions across China have
sesame production areas. From southern China to northern China, there are three cropping
systems: one cropping per year, double cropping per year and triple cropping per year. Yangtze
River, the Yellow River and the Huai River regions and Northeast China mainly grow white
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sesame; south of the Yangtze River features black sesame. Sesame production is concentrated
in the three basins of the Yangtze River, the Yellow River and the Huai River, and the main
production provinces are Henan, Hubei, Anhui and Jiangxi. The sesame area and total yield of the

four provinces account for about 70% of that in China.

Sesame production in China has long been dominated by independent smallholder
farmers. In recent years, large-scale and organized productions have begun to emerge.
Since the founding of the People’s Republic of China, sesame production has been mainly
conducted by independent smallholder farmers with government guidance provided in key
production areas. Traditionally, a smallholder farmer has 0.15-3 hectares of cultivation area. In
recent years, with the implementation of the national land transfer policy, some large sesame
farmers began to appear, with the production scale ranging from around 7 hectares to 700
hectares; sesame production has also begun to be organized by companies or farms, for example,

the production area of one company in Hubei province has scaled up to 666 hectares.

At present, the model that is rapidly developed and used in large-scale organizations is “agricultural
cooperatives + growers”. The general scale of this model is more than 70 hectares, and it can reach
more than 1,000 hectares in larger scales. In recent years, as these new agricultural cooperatives
play an increasingly leading role, these cooperatives are not only the operation bodies, but also
have a variety of functions. They can sell agricultural materials such as pesticides, seeds and
fertilizers to farmers, provide farmers with paid services for agricultural machinery operation,
organize sales of agricultural products, negotiate prices with purchasers, and invite agricultural
experts to give technical training for new-type professional farmers in the region, and to provide
farmers with all kinds of agricultural information, etc. As a result, smallholder farmers’ trust for

and dependence on the cooperatives grow, and this model developed rapidly.

8.2 China’s sesame varieties R&D

The improvement of sesame varieties since the foundation of the People’s Republic of China has
undergone three stages4. The first stage is the first 20 years since the founding of the People’s
Republic of China (1949-1969), when pedigree selection was the main method, which is selecting
well-performing varieties or strains from the original local varieties for further use. The second
stage is 1970-1989, when conventional hybrid breeding, pedigree selection and mutation breeding
were integrated. The third stage is from 1990 to the present, when the main method remains the
conventional hybrid breeding while keeping pedigree selection and mutation breeding methods.
With the development of nuclear male sterile materials and molecular markers, the heterosis
utilization of male sterility and molecular marker assisted selection breeding have been conducted.

The main varieties of each stage are shown in the following Figure 8-3.

The main sesame varieties in China are white sesame and black sesame, of which the quality of
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Zhongzhi, Yuzhi, Zhuzhi, Jizhi, Yuzhi, Liaozhi,
Yuzhi, Jizhi, Ganzhi, Zhengzhi, Jizhi, Zhuzhi,
Zhuzhi Liaozhi, Jinzhi, Shanzhi, Luozhi, Jinzhi,

Ningzhi Ganzhi, Hangzhi,
Fenzhi

Figure 8-3 Three variety renewals since the founding of the People’s Republic of China

white sesame is particularly high. In recent years, with the improvement of varieties, the quality of
white sesame has seen continuous improvement. China’s white sesame has more than 55% of oil,

about 20% of protein, and is sweet in taste. It can be used for both oil and food.

A large variety of high yield and quality sesame are registered in China. At present, there are more than
180 varieties in nearly 20 series, including Zhongzhi, Ezhi, Yuzhi, Zhengzhi, Zhuzhi, Luozhi, Ganzhi,
Wanzhi, Shanzhi, Jinzhi, Fenzhi, Liaozhi, etc. For example, “Zhongzhi 11" (Figure 8-4), a white
sesame bred by the Oil Crops Research Institute of Chinese Academy of Agricultural Sciences (OCRI,
CAAS), has tall plant, high yield, high quality, disease resistance, stress resistance and other preferable
characteristics. It has a fragrant and sweet taste and a yield of 1,500-3,000 kg/ha, a growth period of 95-
110 days, oil content of 55%-59%, 1,000 grain weight of 2.8-3.0g.

N b F A

Figure 8-4 High yield, high quality and stress resistant variety, “Zhongzhi 11”
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8.3 China’s sesame production technology R&D and application

8.3.1 Mechanized sesame production

Since 2000, sesame production in China has entered the mechanization stage. With the
rapid development of the Chinese economy, massive rural labor force is moving to the cities, the
labor cost increases every year, and the demand for large-scale production of sesame increases
significantly. Therefore, China has developed a series of sesame mechanization technologies and
bred new varieties suitable for mechanized harvest. The mechanized equipment and varieties have
reduced the production cost from 15,000 RMB/ha to about 10,425 RMB/ha (Research in Ezhou,
China, 2019, land transfer cost included), and is being demonstrated and promoted in the main
sesame production area at scale. This will promote the transformation from smallholder farmer to

large-scale sesame cultivation, and promote the recovery and increase of sesame area in China.

China’s sesame mechanization technology has been applied in the production links of
seeding, disease, pest and weed control, harvest, etc., details as follows:

(1) Mechanized joint direct seeding technology. Using the machine to complete seven
processes, including land tillage, ridging, trenching, fertilization, seeding, covering soil, spraying
herbicides, the production efficiency is 0.35 ha/hr (Figure 8-5).

Figure 8-5 Sesame mechanized direct seeding
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(2) Unmanned aerial vehicle (UAV) control technology. In order to control pests and diseases,
UAV was used to spray pesticides; plant hormones were used to control plant height at seedling
stage; desiccants were used to control water content at harvest stage. The production efficiency is
3 ha/hr (Figure 8-6).

Figure 8-6 UAV spraying pesticides or plant regulators

(3) Mechanized joint harvest technology. Using the joint harvester made in China to harvest
sesame, the following results can be achieved: the impurity content of the machine harvested
sesame is less than 10%, the seed damage rate is less than 1%, the total loss is less than 15%, and
the production efficiency is 0.6 ha/hr.

According to the data from the field survey conducted by OCRI in Ezhou in 2019, in addition to
the cost of purchasing agricultural machinery, the production efficiency of mechanized sesame
production can be increased by more than 10 times than that of manual operation from land
preparation to sowing, and the production efficiency of mechanized harvesting is about 100 times
than that of manual operation. Compared with manual planting, the mechanized production mode
can reduce labor by 72 persons/ha, which is equivalent to 7,200 RMB (100 RMB/unit labor
wage). Moreover, all straw is crushed and returned to the field, which is conducive to soil fertility
and is environmentally friendly. Using the mechanized cultivation model, the total production cost
of large-scale farmers can be reduced by 3,690 RMB/ha, a 36% drop compared to the traditional

manual planting model (Figure 8-7).
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Figure 8-7 Sesame joint harvest techniques in China

8.3.2 Main high yield sesame cultivation techniques

First, according to the characteristics of the varieties, properly increase the cultivation
density to increase the unit yield. Proper increase of cultivation density can increase the
number of sesame plants per unit area, so as to expand the leaf area coefficient, make full use of
light, water, carbon dioxide and inorganic salts, better turning them into more organic substances
and economic yield in growth. The yield of sesame area with reasonable high-density cultivation
according to the variety characteristics generally increases to 1,125-2,250 kg/ha, highest up to 3,000
kg/ha. China widely uses single stem varieties in sesame seeds production, mostly by mechanized
seeding or manual seeding. The row spacing is 25-35 cm, the plant spacing is 13-20 cm, and the
density is about 150,000-225,000 plants/ha.

Second, the application of chemical fertilizer is an important measure to increase
production. Scientific fertilization according to the level of soil fertility and the fertilizer demand
rules of the varieties can significantly improve the yield. Research results showed that 4.48 kg of
nitrogen, 1.015 kg of phosphorus and 4.5 kg of potassium needed to be absorbed for each 50 kg of
sesame seed. In China’s sesame production, generally when the land is prepared before seeding,
nitrogen, phosphorus and potassium compound fertilizer (N:P:K=15%:15%:15%) of about 225-
375 kg/ha is applied per hectare as the base fertilizer. Then at the initial flowering stage, nitrogen

fertilizer (urea) is applied as appropriate according to the growth of seedlings, and the general

180



Part Il

Research on China-Ethiopia Sesame Industry Value Chain Cooperation >>>

dosage is about 75 kg/ha.

Third, comprehensive prevention and control of diseases, insect pests and weeds.
Selecting resistant varieties, spraying pre-seedling herbicide (s-metolachlor) after sowing and
covering soil, spraying herbicide (quizalofop-p-ethyl) at seedling stage, controlling pests at
seedling stage and full flowering stage, timely drainage of waterlogging after rain and irrigation
during drought are all effective agricultural measures to ensure high and stable yield, reducing

damage and increasing yield by 10%-30%.

8.4 Sesame processing sector in china

China has advanced sesame oil production technology, and has independently
developed a complete set of sesame oil production equipment. The R&D of oil production
technology is advancing towards greenness, nutrition and high value addition. It mainly includes
high-temperature baking oil production technology (high-temperature fried seeds <180°C, hot
pressing, water extraction, leaching) and low-temperature oil production technology (fried seeds
temperature at 60-90°C, pressing, cold pressing, extraction). Up to now, China has formulated and
issued 6 national standards to standardize the quality and safety related index values of sesame
oil processing and to control risk factors. The complete set of sesame oil production equipment
independently developed by China performs well in controlling the health-related risk factors in

the processing.

There are a large number of sesame processing enterprises in China, mainly in Henan,
Anhui, Shandong and some other places. Their main business is sesame oil, sesame
paste and sesame seed processing. In recent years, China’s sesame processing enterprises
have made rapid development in the processing and production of cold pressed sesame cooking

oil, sesame snacks and sesame health care products.

Among them, sesame oil production cluster is mature. There are over 100 sesame oil processing
enterprises of certain scale, with businesses ranging from pressing oil production, sesame cake
circulation, production of sesame cake “leached 0il”, production of sesame “refined o0il”, to the
production and sales of sesame seed powder. The production chain is complete and has a strong
competitive advantage in terms of production in large-scale and in industrial chains. The following
enterprises are some of the large sesame oil processing enterprises in China: Hefei Yanzhuang
Edible Oils Co., Ltd., Yihai Kerry Arawana Holdings Co., Ltd, Shanghai Flavor Full Oil Food
Co., Ltd., Ruifu Sesame Oil Co., Ltd., Shandong Luhua Group Co., Ltd., Anhui Hua’an Food
Co., Ltd., etc. Besides, there are a great number of small and medium-sized sesame oil processing
enterprises. Concentrated production areas include Hanshan County of Anhui Province, Nanyang
City of Henan Province, Zhumadian City of Henan Province, Daming County of Hebei Province,

Zaoyang City of Hubei Province, etc.
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Selected-color sesame processing enterprises are mostly located in Qingdao, Shandong Province
and Anqing, Anhui Province. Food sesame seed processing enterprises are in great numbers.
Major sesame seed processing enterprises include ETG (Tianjin) Grain and Oil Co., Ltd., Jiangsu
Foma Grain and Oil Co., Ltd., Anhui Longxi International Trade Sesame Oil Manufacturing Co.,
Ltd., Hebei Houxin Grain and Oil Co., Ltd., etc. There are a large number of small and medium-

sized sesame seed factories, mainly concentrated in Guoyang County of Anhui Province, etc.

Sesame paste and sesame snack food processing enterprises mainly include: Nanfang Black
Sesame Group Co., Ltd., Anhui Yanzhifang Food Co., Ltd. and Shandong Zhiweixuan Food Co.,
Ltd., Shandong Shilixiang Sesame Product Co., Ltd.

In recent years, the technology of sesame deep processing has also been improved, and the
“oil-protein-sesamin” integrated production model has been successfully developed. Sesamin
extraction and processing enterprises are mainly concentrated in Xi’an, Shaanxi Province and
main manufacturers are Hebei Gongchuang Biotechnology Co., Ltd., Xi’an Zelang Biotechnology
Co., Ltd., Xi’an Qiuhe Biotechnology Co., Ltd., Shaanxi Taike Biotechnology Co., Ltd., etc.

8.5 Development experience

Looking back on the development of China sesame industry, although the sesame production area
has declined significantly due to various factors, as China’s economy rapid develops and people’s
living standard levels up, consumption of sesame increases and demands vary, pushing the sesame
industry value chain upward gradually. China is strong in sesame production technology R&D and
maintains no.l in the world in the sesame unit yield, and the sesame processing sector continues
to grow in leaps and bounds. The development experience is summarized as the following three

points.

First, governments at all levels set up projects to provide financial support for the
cultivation of R&D teams and R&D platforms. Since China’s Reform and Opening Up, the
Ministry of Science and Technology of China, the Ministry of Agriculture and Rural Affairs, and
the provincial science and technology departments of the main production areas, such as Henan,
Hubei, Jiangxi, Shanxi and Hebei, have set up science and technology project funds to support
sesame research. Since 2008, the Ministry of Agriculture has set up China Agriculture (Sesame)
Research System (integrated into the China Agriculture (Special oil) Research System since 2017),
with an annual investment of 12 million RMB to organize sesame researchers nation-wide to
tackle scientific and technological problems. At present, there are about 300 scientific delegations
engaged in sesame breeding, agricultural techniques, processing and quality examinations, and

more than 10 professional laboratories.

Second, great efforts were made to popularization and application of scientific research
results to promote the improvement of China’s sesame industry value chain. China
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has a huge technology promotion system from the Ministry of Agriculture and Rural Affairs to
the provincial, county, city and township levels, and the scientific and technological achievements
developed by scientists and researchers will be demonstrated and popularized by the departments
in charge of promotion. In addition to the national promotion system, China also promotes market
demand oriented R&D cooperation between science and research institutions and enterprises, which
has achieved success, for example, The Oil Crops Research Institute (OCRI) of the Chinese Academy
of Agricultural Sciences (CAAS) cooperation with Hefei Yanzhuang Edible Oils Co., Ltd.,

Wuhan Good-seed Technology Co., Ltd., Hefei Fengle Seed Co., Ltd., etc., with remarkable
achievements in promoting seed industry, improving processing technology, raising product

quality, etc.

Third, China’s diversified consumption demand drives the rapid development of the
processing sector. In recent years, China’s demand for tourism, leisure and quality lifestyle
has increased dramatically, and sesame processing products have been obviously orienting
on nutrition, leisure and convenience. The powerful sesame consumption terminal guides the
active supply of the vast number of enterprises. Currently, there are hundreds of existing oil
manufacturing enterprises and thousands of diverse processing products. Sesame oil and food
processing technology mainly focuses on reducing hazard factors, retaining more nutrients,
oil-protein-sesamin integrated production, reducing environmental pollution caused by waste,
nutritional health, increasing value addition and greenness. However, China’s sesame oil and
edible products are still basically primary processing. There is still room for the nutrients
extraction, product transformation and upgrading, targeted product development for different
specific groups, and utilization and development in medicine, chemical industry and other fields to

improve value addition.

8.6 Comparison of sesame production between Ethiopia and China

Ethiopia and China sesame industry have different development goals and are in
different stages of development. In general, Ethiopia at present is similar to China during
the 1980s to the early 1990s (Table 8-1).

In terms of the aim, domestic consumption demand for sesame is low in Ethiopia, and sesame
is mainly for export for foreign exchange and provide for farmers’ employment; while Chinese

production is mainly to meet the domestic consumption needs.

In terms of production, Ethiopia is in the stage of low and medium yield, dominated by traditional
labor cultivation, while China has entered the stage of high yield since 2000, and modern and
efficient production has developed rapidly. China’s sesame cultivated area keeps declining. At
present, Ethiopia’s sesame cultivated area has exceeded that of China, but its unit yield is low

and its total yield is only about half that of China. At present, the unit area production of Ethiopia
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is equivalent to that of China in 1993. Ethiopia’s breeding techniques are still based on pedigree
selection, which is the main breeding method in China before 1970. The number of germplasm
resources and varieties kept in Ethiopia is equal to the level of China in the 1980s. In terms of
cultivation techniques, Ethiopia mainly depends on human labor, which is equivalent to that in
China before 2000; Ethiopia rarely applies pesticides and chemical fertilizers, which is equivalent
to that in China before 1980. In addition, Ethiopia has a relatively high level of organization in
sesame production, while China’s sesame production is smaller and loosely organized compared
to Ethiopia.

In terms of processing, Ethiopia’s sesame processing is very weak at present, mainly processing
sesame paste and hulled roasted sesame. The number of people engaged in this sector is small, and
enterprises of some scale are few, and sesame oil production has not yet started but some farmers
crush sesame oil traditionally using draft animals locally named “Asera” (Table 8-1).

Table 8-1 Comparison between current sesame production in Ethiopia and similar period in China

Industrial development Exporting for foreign exchange, solving employment st e meseb P Cinese mare

objectives and increasing livelihood income
Color of sesame seed White, gray, brown and black White, black
Oil content of varieties 48% -56.7% Above 55%
Cultivated area (1,000 295 262 (2018, the lowest since the founding
ha) of the People’s Republic of China)

Total yield (10,000 tons) 20 i: ggzg
Unit yield (kg/ha) 683 744 (1993)
Breeding Techniques Mainly system breeding Before 1970

Number of varieties 30 32(1989)
Quantity of Germplasm 1,500 1556 (1981)
Cultivation technique Mainly manual Before 2000
Application of chemical None or small Before 1980

fertilizer and pesticide
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9 China’s sesame consumption and import

China is the world’s largest consumer and importer of sesame, accounting for about one third of
the world’s total consumption, and nearly half of the world’s imports, playing a vital role in the

global sesame market.

9.1 China’s sesame consumption

China is the largest sesame consumer country. The consumption continuously rises but there is
a huge gap between supply and demand. Sesame is a traditional agricultural product and favored food
in China. Sesame oil and sesame paste are popular with consumers. Sesame is widely used as food
or food ingredients, and there are various kinds of processed products, such as hulled sesame, sesame
Tangyuan, sesame paste, sesame powder, sesame pancake, sesame cake, sesame tea, etc. Sesame
products are also widely used in medicine and industry, such as high-quality massage oil, ointments,
lubricants, cosmetics, industrial lubricating oil, soap, etc. Sesame cake protein is high-quality protein,
which is rich in leucine, isoleucine, phenylalanine and other elements. Sesame can be processed for

sesame protein products as well as for fine feed or high-quality fertilizer.

In recent years, with the continuous improvement of people’s income level and enrichment of
food processing category options, the pursuit of higher quality lifestyle has led to the significant
increase in sesame consumption. In 2019, China’s sesame consumption was 1,280 thousand tons,
a 51.4% rise compared to that in 2013, accounting for about 35% of global sesame production.
However, China sesame production has been declining since 2003, and the gap between supply
and demand widened. In the recent two years, with the increase of domestic production, the gap

has slightly narrowed (Figure 9-1).
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Figure 9-1 Sesame supply and demand in Chinese market 2001-2019

Data source: www.fao.com.cn.
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9.2 China’s sesame import

In recent years, China’s sesame import volume has also ranked number one in the
world. Up to 65% of its demand depends on imports. In 2019, China imported 810 thousand
tons of sesame, accounting for about 47.3% of global imports. Before 2002, China was a net
exporter of sesame seeds. With the increasing gap between supply and demand of sesame, China
has gradually turned into the largest import country. China’s dependence on imported sesame
once nearly approached 75%. In the past two years, with the improvement of sesame cultivation

benefits, this dependence slightly narrowed (Figure 9-2).

Figure 9-2 Dependence of Chinese market on imported sesame

Data source: calculation of data from www.fao.com.cn.

African sesame is the main source of sesame import for China. In 2019, 790 thousand
tons of sesame were imported from Africa, accounting for 98% of China’s total sesame imports.
Benefited from China’s tariff free treatment and price advantage, sesame from Ethiopia, Sudan,
Nigeria, Togo, Tanzania, Mozambique, Uganda and other African countries has become China’s

main sources of sesame imports.

9.3 Sesame trade between China and Ethiopia

Ethiopia used to be the largest source of sesame import of China, but in recent years, China’s
Ethiopian sesame import volume has declined significantly. Before 2018, China had remained
Ethiopia’s largest sesame export country. Ethiopia once occupied 48% of China’s sesame import
market share in 2012, and exported 300 thousand tons of sesame to China in 2016, amounting to
330 million US dollars, reaching the peak of the bilateral sesame trade. However, due to the high
price of sesame in Ethiopia in recent years and other factors, the enthusiasm of Chinese importers

of Ethiopian sesame declined significantly. At the same time, the foreign exchange income from
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exports to China was forced to settle, which damped the enthusiasm of Ethiopian sesame exporters
to China greatly as well. This resulted in only 110 thousand tons of Ethiopian sesame exported
to China in 2019, lagging behind Sudan, 170 thousand tons, and Nigeria, 160 thousand tons. But
Ethiopia remains one of the main sources of sesame import countries of China (Figure 9-3).
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Figure 9-3 China’s main sesame import countries (2015-2019)

Data source: calculation of data from www.fao.com.cn.

9.4 Global sesame price analysis

In recent years, with the continuous expansion of sesame cultivated area in Africa, the global supply of
sesame is relatively sufficient. The price of sesame fluctuates periodically, and is overall controlled by

the periodic changes in the supply-demand relationship and the impact of short-term fluctuations.

The periodic changes in the supply-demand relationship are automatically regulated by the market.
In the long term, a cycle is about five years. When the price goes up, the sesame growers become
more active and the cultivated area expands, which leads to oversupply, followed by a price
drop, the declined activity of sesame growers and decreased cultivated area, and then the supply
drops below demand, leading to the price going up again. This cycle goes on. There are various
factors influencing the short-term fluctuation. The main factors are changes of China market
demand, weather conditions of the main producing areas and exchange rate changes. In addition,

unexpected political and economic events also have a short-term impact on sesame prices.

In recent years, sesame prices have seen dramatic fluctuations. Ethiopia’s grade 1 sesame price
peaked at 2,200 US dollars/ton in January 2014, while the lowest global sesame price was only
870 US dollars/ton in November 2015. In 2019, the global sesame production reached another
new high. After the Tanzanian sesame was launched in the market, the sesame price fell from 1,700
US dollars/ton all the way to the lowest 1,250 US dollars/ton.
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10 Field research of sesame industry value chain in Ethiopia

After several months of joint preparation, FECC and ATA led a research delegation to Ethiopia to
conduct field research on the sesame industry value chain during November 10" to 16", 2019. The
delegation consisted of 12 members who were agricultural experts, including 3 experts of variety,
cultivation technology R&D, processing, trade, etc., and 6 representatives from well-known
enterprises in the industry, and also officials from Partnership for Investment and Growth in Africa
(PIGA) project of the UN International Trade Center and officials from African Green Revolution
Alliance (AGRA).

With the close cooperation of ATA, the delegation focused on important links of sesame value
chain and conducted 12 intensive research activities in 6 days. The delegation introduced the
development experience of China’s sesame industry value chain and the demand for sesame trade,
visited the key stakeholders in the sesame industry value chain of Ethiopia, including the MoA,
ECX, Ethiopian Pulses, Oilseeds, Spices processors and Exporters Association (EPOSPEA),
tahini processing plants, sesame seed cleaning plants, etc., and visited one of the main sesame
production areas of Ethiopia — Humera area, where the delegation conducted field visits to large
state-owned agricultural enterprises, smallholder farmers association, farmers service center,
Humera Agricultural Research Center (HuARC), ECX Humera warehouse, ECX Humera
e-commerce center, etc. The delegation also paid visits to relevant institutions and experts, such as
the Economic and Commercial Consular’s Office of the Chinese Embassy in Ethiopia and China’s

senior expert group in Ethiopia.

During the investigation period, MoA of Ethiopia gave the delegation strong support. Adviser to
the Minister of State of MoA of Ethiopia introduced the overall status of sesame development in
Ethiopia to the delegation and listened to the introduction of Chinese experts on the development
experience of China’s sesame value chain, China’s sesame consumption demand and market
development. He expressed the interests to cooperate extensively with China on sesame
variety improvement, mechanized cultivation technology and sesame processing investment.
His excellency state minister of MoA of Ethiopia met with the delegation after the delegation
completed the field visit to the main sesame producing areas in Ethiopia, listened to the
experience sharing presentation of China’s sesame value chain development and the outcome of
the delegation’s research in Humera. The two sides had in-depth discussions on the main issues
restricting the development of sesame in Ethiopia and the direction for future cooperation, and

expressed their commitment of their support to future cooperation.

Through the investigation, the delegation collected rich first-hand information and understood the
current status and key issues of the main links of the sesame industry value chain in Ethiopia more

intuitively.
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10.1 Macro-level support

Oriented on sesame export, Ethiopia government closely links all stakeholders of sesame value
chain, especially in production and trade links where a mature organizational system has been in
place. The Ethiopian government has set an ambitious goal for the sesame industry, planning to
increase the yield of sesame to 440,000 tons by 2020.

Officials from the MoA of Ethiopia believe that finance is the biggest problem restricting the
development of sesame in Ethiopia. For example, the investment in sesame R&D is insufficient,
the financial services available to sesame producers are very limited, and agricultural inputs such

as agricultural machinery and fertilizer are difficult to purchase and use on demand.

The leaders of the MoA of Ethiopia, officials of local agricultural research centers, large-scale
farm owners and the head of smallholder farmers’ cooperatives all showed great interest in
developing sesame industry value chain cooperation with China. They hope to introduce high-
yield sesame varieties and applicable production technologies and agricultural machinery from
China, improve the sesame yield of Ethiopia, reduce production costs, increase export volume
and increase the income of farmers. Also, it is hoped that Chinese enterprises will invest and build

factories in Ethiopia to develop the sesame processing sector (Figure 10-1).

Figure 10-1 State Minister and Adviser to the Minister of State of MoA of Ethiopia Meeting with the
delegation

The government provides incentives to encourage the private sector to invest in sesame processing
sector. Incentives mainly include: O provide land leasing subsidies to private entrepreneurs; 2 at
least 50% of the products exported or supplied to Ethiopian domestic market by agro-processing
investors can be exempted from income tax for five years; @ investors in priority regions are
eligible for an additional one-year income tax exemption; @ agricultural and industrial machinery

and equipment and raw materials enjoy 100% import tax exemption.

The government has also built industry clusters in the country to transform the sector. Among
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these Beaker Integrated Agro-Industrial Park (More details see Annex 2) is located at Humera area

to serve the Tigray and Amhara sesame clusters and it is attracting investment.

10.2 Research and technology R&D
10.2.1 Variety R&D

In order to understand the research, development and use of sesame varieties in Ethiopia, the
delegation visited Humera Agricultural Research Center (HARC) and other institutions. The
center was founded in 2002 and is a subsidiary of the Ethiopian Agricultural Research Institute.
It has 4 disciplines and 17 people are engaged in sesame research (11 university degree holders, 4
master’s degree holders and 2 Ph.D. students). The national-level new sesame variety registration
test of Ethiopia is organized and implemented by the center, and the varieties that pass the
test shall receive a certificate issued by the Plant Variety Release, Protection and Seed Quality
Administration of the Ministry of Agriculture. By 2019, 30 sesame varieties have been bred in
Ethiopia all of which are pedigree selected. Among them, new varieties such as Setit-1, Setit-2,

Setit-3, and Humera-1 developed by the center are suitable for cultivation in rainy areas.

Humera Agricultural Research Center has 2,000 germplasm resources and breeding materials,
which are preserved at room temperature (temperature 25-35°C, average humidity 65%), and
there is no special low-temperature storage (cold rooms) or refrigerators for resource preservation.
Every year, a proportion will be cultivated, and quality materials will be selected in the hope of
breeding quality varieties. The maximum unit yield of the sesame varieties cultivated in the center
is about 800-1,100 kg/ha. If the farmers do not apply chemical fertilizer after cultivation, the yield
can reach 300-450 kg/ha; if the chemical fertilizer of 150 kg/ha (100 kg/ha NPK and 50 kg/ha
Urea) is applied, the yield per unit can reach 1,200 kg/ha.

Sesame harvest in Ethiopia was over during the delegation’s research period. According to the
observation of the sesame plants being dried in the sesame field of the farms and in HARC, the
varieties currently planted in Ethiopia are branched, having single capsule (one capsule in each
leaf axil), with poor capsule forming ability (the upper part has sparse capsule, and the lower
part has no capsule), with thin stem, weak lodging resistance and large opening of capsule after
ripe. These characteristics and lack of modern production technologies, abiotic stresses (recurrent
drought and heat) and biotic factors (insect pests, diseases and weeds) and non-lodging resistance

are corresponding to the low yield (Figure 10-2).

According to personnel from the center, there are many obstacles in the R&D of new varieties.
One is that the breeding technique is lagging behind and only pedigree selection method is used, i.e.,
well-performed plants are selected from the sesame resource materials through characterization
and selection and used as varieties directly, and single plant or line offspring of natural variation

can also be selected. Modern techniques such as conventional hybridization, molecular markers
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Crop varities released by Humera Agricultural Research Center (HuARC) from 2003 on wards
Sn Commod | Variety | Year of | Yield qt/ha il Color
ity released | research field | On farm | content
1 Sesame | Setit-1 2003 7-10 5.5-9 52 White
Humera | 2003 8-10 5-8 54 White
-1
Setit-2 | 2016 7-11 6-8 53.7 White
Setit-3 | 2017 9-12 54.4 white
Variety | Maturity | Altitude | Spacing Seed rate kg/hn Fertilizer /ha be |
bin rows | b/n plants | Row Broad DAP | UREA of k)
em | (em) planting | easting son
Sefi-l 8090 | 600800 |40 [ 0812 |23 100 |50
Humera-1 | 90-100 | 600-1100 | 40 10 0812 (23 100 |
Seur2 | 8087 | 600-1100 |40 _ To&1z |23 3
e e 12 |23 WO e
L \ i il

Figure 10-2 Sesame varieties developed by Humera Agricultural Research Center

and genome selection have not been applied to breeding. Moreover, breeding researchers lack
skills and knowledge required for this field. Secondly, there is a lack of greenhouse and other
facilities to speed up breeding programmes, and breeding selection can only be carried out in one
season (the rainy season) each year, resulting in slow breeding process. Thirdly, the experiment
infrastructure is outdated. The delegation visited two laboratories of the center. One laboratory
has a room with granulometers, microscopes, microwave ovens, scales, ovens, etc.; the other is
larger with two rooms, equipped with wooden structure experiment platform, centrifuge, chemical
analysis instrument, etc. All laboratory instruments came from assistance projects. The models are
outdated. Also, these instruments are basically idle and unusable due to a lack of funding support

for scientific research projects (Figure 10-3).

10.2.2 Production techniques R&D

In order to help farmers improve sesame productivity and quality, Humera Agricultural Research
Center, with the support of MoA, EIAR, ATA, carried out cooperation with the Netherlands in
terms of field production techniques, summed up the production management standard with
20 steps from land preparation to post harvest processing of sesame. Main measures include:
@ seeding mode: in the seeding process, row seeding (the seeding amount is 2-3 kg/ha) is
recommended as the production management standard. But in practice, the vast majority of
sesame fields use scatter seeding (the seed amount is 4-12 kg/ha), which is not conducive to field
management and operation. @ Application of chemical fertilizer: the use of chemical fertilizer
during sesame planting is very limited. The officials in charge of agriculture and most farmers
in Ethiopia believe that the local sesame does not use chemical fertilizer and pesticide, thus
the products are green, organic and eco-friendly. But at the same time, very few examples of
farmers who applied a certain amount of chemical fertilizer (150 kg/ha) and as a result achieved
a substantial increase in production are highly promoted. However, most farmers do not use

chemical fertilizers because they cannot afford as the price is high and not available on time
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Figure 10-3 Humera Agricultural Research Center Laboratory

to farmers. Humera Agricultural Research Center has not carried out detailed experiment and
research on the type and quantity of fertilizer applied to sesame. The center only recommended
100 kg/ha NPK and 50 kg/ha Urea, but no specific reference is provided for specific varieties
and cultivated areas. @ Pest control: the main diseases of sesame in Ethiopia are bacterial
blight, fusarium wilt and phyllody; the main pests are sesame webworm, gall midge, stink
bug and mealybug. In view of these diseases and pest pests, the center has not carried out the
screening of prevention and control agents, and lacked effective prevention and control measures.
(® Mechanization: the center is also developing varieties suitable for mechanization. The center

also says that if irrigation can be enhanced, the yield can be greatly increased.

The center expressed their earnest desire to strengthen comprehensive scientific and technological
cooperation with China. One researcher of the center has been selected by the Ethiopian
government to study in China for the Ph.D. degree. Also, the person in charge of the sesame
project of the center attended the international sesame academic exchange meeting in China in
2019. The center expressed its hope to have more sesame breeding technicians go to China to

study master’s and Ph.D. programs and learn sesame breeding related technologies.

192



Part Il

Research on China-Ethiopia Sesame Industry Value Chain Cooperation >>>

10.3 Inputs supply

10.3.1 Seed supply

Ethiopia lacks professional sesame seed companies. Farmers’ retention is the main source of seed
in Humera’s main production area. Because the varieties used are not purified and reinvigorated,
their resistance to disease, pests and stress is poor. Not only the yield is low, but also they are
vulnerable to pests and diseases disasters which could cause a yield loss of 10%-20%. Farmers

have an urgent need for seeds of good varieties.

Other sources of seeds are mainly from the Humera Agricultural Research Center. However, the
supply capacity of improved seeds is very small, far from meeting the production needs. The
center not only develops breeding and cultivation technology R&D, but also breeds the varieties
selected by the center and sells seeds to farmers. The yield of improved seeds is 10%-20% higher
than that of farmers’ own seeds. The center has 200 hectares of land for seed production (not only
for sesame, but also for other rotation crops), and has produced 189 tons of improved sesame

seeds in the past five years. Only 5.8% of sesame area in Humera region uses improved seeds.

10.3.2 Agricultural supplies and production service supply

ATA has set up more than 100 farmer service centers across the country to provide agricultural
services to all kinds of farmers and farm owners, organize farmers to attend new technique
training, provide fertilizer, pesticides, growth regulators, agricultural tools and seeds, and provide
farmers with agricultural machinery leasing services. Sesame industry can also get relevant
support. At the Humera Farmer Service Center (under ATA), there are plant growth regulators
(auxin), veterinary drugs (antibiotics, anti-parasitic drugs, etc.) and sprayers for sales, but no
agricultural materials for sesame production. After inquiring the sales persons in the farmer
service center, the delegation learned that there was no special or dual-purpose pesticide for
sesame, and sesame farmers never purchased pesticide for pest control. But the center has Italian
SFOGGIA seeder, which has been used in sesame seeding. The seeding effect is satisfactory, but

the application area is very limited (Figure 10-4).

TLNL, a0y 3
AT G




Research on China-Ethiopia Agricultural Value Chain Cooperation:

Case Study of Beef Cattle and Sesame

LB - I - T

Figure 10-4 Humera Farmer Service Center

10.4 Field Production

10.4.1 Sesame production land is fertile while it lacks irrigation
Compared with the main sesame cultivated areas in China, Humera area is fertile, with a large area of
continuous and flat arable land, which is very suitable for the development of mechanized cultivation.

The soil is black soil with sand, which becomes muddy after irrigation or rain, hardens after drought.

The main sesame cultivated areas in Ethiopia is focused under rainfed production. There is no
drainage or irrigation systems and facilities in the field, and the cultivation mainly relies on
rainwater. Therefore, it often happens that the main sesame producing area in Ethiopia suffers

from significant yield reduction during the time of large-scale drought (Figure 10-5).
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Figure 10-5 Flat, vast and fertile land in Humera

10.4.2 Sesame production in Ethiopia has a high level of organization, but the production
cost is high
The high level of organization of sesame production in Ethiopia left a deep impression on the

delegation. There are two models of sesame cultivation in Ethiopia, large and medium-sized farms
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and smallholder farmers. In terms of production scale, a large farm has over 1,000 hectares per
farm, a medium farm has 100-1,000 hectares per farm, and smallholder farmers in Humera have
5-10 hectares per farmer. Large and medium-sized farmers’ formed an investors alliance, and
smallholder farmers formed a farmers’ association. The alliance and association provide members
with agricultural materials, agricultural machinery and agricultural technology guidance, and
purchase sesame seeds from members and sell to the ECX local warehouse. In addition, state

governments use government funds to establish state-owned agricultural companies.

Hiwot agricultural company which the delegation visited is the largest state-owned agricultural
company in the state of Tigray. The company has rich capital, 300 full time employees, 6,000 hectares
of land, a large number of tractors and other agricultural machinery and equipment, and adopts
mechanized farming to produce cotton, sesame, sorghum and other crops. The company is also one of
ATA’s mechanization service centers, providing agricultural machinery services for surrounding areas.
Equipped with irrigation facilities, the company is one of the leading farms in Ethiopia that solely
depend on rains for water with no need for irrigation. The sesame cultivated area of the company is
2,000-3,000 hectares, and the varieties are improved varieties (Setit-1 and Setit-2) provided by Humera
Agricultural Research Center, with a unit yield of 400-600 kg/ha. The company’s person-in-charge
pointed out that the yields of the sesame varieties were not high, and he hoped to introduce high-yield
sesame varieties from China. Although the company has a large number of agricultural machineries,
the existing seeders are not suitable for seeding sesame seeds. In addition, the existing sesame varieties
have big cracks upon capsule maturity, and the seeds can easily drop. The yield loss of using the
harvester is big, so it is urgent to use sesame varieties without dropping seeds. Another problem is
that there is no suitable sesame harvester. The company has purchased the made-in-Italy sesame
baler, which is ready to be used in the next sesame production season for mechanized harvest, and
then thresh manually. When he heard that there are sesame varieties suitable for mechanized harvest,
mature sesame joint direct seeding machinery technology and joint harvest technology in China, he

immediately expressed his hope to introduce them (Figure 10-6).

The delegation also visited the Desta Group farm. The farm began to develop at 350 hectares,
with part of the land obtained from the government, part of the land rented from the surrounding
farmers, and now it has developed into a large farm with about 1,400 hectares of land, with 51
employees, including 2 technicians. Sesame is its main crop. At least 700 hectares of land are
arranged for sesame cultivation every year. Sorghum, mung bean, sunflower, mango and other
crops are rotated in cultivation. There were about 1,000 hectares for sesame, 60 hectares for

mango and 250 hectares for Sorghum in 2019 (Figure 10-7).

The cultivated sesame varieties are Setit-1, Setit-2 Setit-3 and Humera-1 provided by Humara
Agricultural Research Center. The highest local record of these varieties is 800 kg/ha, the highest
record in this farm is 540 kg/ha, and the farm owner’s expected yield is 800 kg/ha. The growth

period of sesame is 90-120 days. It is usually sown during the middle of June to the middle of
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Figure 10-7 Humera farm visit

July. The harvest begins at the beginning of October and is completed at the end of the month.
Machinery is used in some part of the seeding process. 300 hectares of sesame seeds are sown
by machinery, and the rest 700 hectares are sown manually, with a total of about 51 people for
labor a day. In the harvesting process, a large number of workers are needed. If the whole farm is
harvested at the same time, it will need about 3,500 people working for 7 consecutive days. Due

to the seasonal use of sesame tools, a large number of workers need to come to the production
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area from other regions, and the cost of transportation, accommodation and other expenses also
increases its labor cost. The cultivation labor costs 100 birr/person/day and the harvest labor costs
300 birr/person/day. There is an urgent need for mechanized production technology of sesame,

especially mechanized harvest technology.

The farm manager stated that adequate irrigation facilities and good field management are very
important for sesame production to obtain high yield. But the farm lacked irrigation facilities for
sesame field. In 2019, due to the delay of rainy season, serious drought occurred in the early stage
of sesame growth, and pests (pests netting on the leaves, leaf wrapping) and diseases (stem blight)
occurred in the middle and late stage, resulting in a unit yield decrease of 66.7% compared with
the normal year, only 180 kg/ha. Some of the sesame harvested in farms are sold directly to ECX,
and some of them can be sold to exporters after filed at ECX, which is less efficient than selling to
ECX. Different varieties and grades can be sold at different prices. The price in November 2019
was 4,200 birr/ton (about 1,448 US dollars/ton).

Figure 10-8 Sesame in the field of farm in Humera (2019)

The delegation also visited a local smallholder farm association. The association has 3,000
smallholder farmers, each with a land area of 5-20 hectares, and a total of 27,000 hectares.
There are also 80 production groups under the association. About 25 farmers form a group,
and the farmers democratically select a group leader and three managers to organize joint
production activities such as unified seeding and harvest. The cultivated area of each group is
65-125 hectares. To lease land, the price is 95 birr/ha/year. The unit yield of sesame is generally
300-700 kg/ha. After using improved seeds, applying fertilizer (150 kg/ha) and strengthening
cultivation management, some groups have achieved a yield level of 1,225 kg/ha. Most of the
sesame seeds are planted by hand, and only 2,400 hectares are planted by machines. There
is a strong demand for agricultural machinery which is expected to be fully promoted in the
future. The government provides training services for the association, and some loans to be
distributed by the association. The association will give priority to providing members with

inputs such as fertilizer at a discounted price, and it purchases sesame seeds at a price 15%
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higher than the market price. The association hoards sesame seeds for a period of time and then
sells them at a higher price for profit. It keeps the association running and pays dividends to its

members.

From the above visits, one can see that the biggest cost of field production is labor cost, and the

demand for sesame production machinery is urgent.

10.5 Sesame processing

According to statistics, Ethiopia has more than 190 licensed sesame exporters, including Chinese
enterprises registered in Ethiopia. However, only a few companies try to improve the added value
of sesame and carry out primary processing, such as processing hulled sesame, cleaning and
selecting sesame for export. One of the delegate companies, Transsion, has built a sesame primary
processing plant in Ethiopia. At present, the major established sesame processing enterprises in
Ethiopia are listed in Table 10-1.

Table 10-1 Existing sesame processing plants in Ethiopia

m Factory location Capacity of production Export destination

Hulled sesame: 2,200 tons/  Hulled sesame and baked sesame

. year are exported to low tariff countries
Ambasel Production and trade s
. Amhara Baked sesame: 1,500 tons/ in Asia and Europe; Sesame
Trading of hulled sesame and .
House Gondar . year paste is exported to Morocco,
P Sesame paste: 900 tons/ Egypt and other North Africa and
year Mediterranean regions
Geta Industrial . .
Krotaj Park, Addis Production and trade 4,000 tons/year Israel, Germany, USA, UAE, Middle
of sesame paste East
Ababa
Selete Production and trade  Cleaned sesame: 840 tons/
. of cleaned sesame and  year and Hulled sesame: USA, Holland and Japan
hulling PLC
hulled sesame 1,560 tons/year
Production and trade  Hulled sesame: 1,800 tons/
Olera PLC of hulled sesame, and  year and Hulled roasted USA, Netherlands and Israel

hulled roasted sesame: 200 tons/year

The delegation visited Krotaj tahini processing plant, which uses Humera’s high-quality sesame
as raw material and adopts processing equipment imported from Germany, with an annual yield of
4,000 tons of tahini. All its tahini exports go to the Middle East market. Compared with the export
of sesame raw materials, the export of sesame paste increased the added value by about US $1,000

per ton.

Krotaj tahini processing plant has passed the ISO22000 certification, and the quality control of the
production process is relatively strict. It can be seen in the laboratory of the processing plant that
there are sampling tests for all links of production (cleaning, peeling, grinding, etc.). Krotaj tests

the nutritional composition (such as fatty acid composition, protein content, sodium, calcium, etc.)
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of the product and other indicators required by customers, but it does not test the hazard factors
(acid value, benzopyrene, etc.). The factory adopts more advanced grinding equipment, which is
more delicate than the domestic sesame paste. The separation phenomenon of oil and sauce after
a long time is not serious, with only a separation of 3% after 3 months. During the preparation of
Krotaj sesame paste, the temperature of fried seeds is 110°C. The flavor is delicate with a fresh

sweetness and no strong aroma.

Selet Hulling organic sesame seeds are grown in the Northern region of Ethiopia and are hulled
and cleaned at own processing facility in Addis Ababa. The sesame seeds are of the 't-85° or
"Humera’ variety, known for its characteristic white color, large size and sweet, nutty taste and
aroma. The factory consists of a raw material warehouse, sesame cleaning line, sesame dry-hulling
line and a finished product warehouse with a total area of 2,200 m’. The dry-hulling method of de-
shelling the sesame seeds is practiced reducing the factory’s water consumption and consequently

lessen our impact on the environment.

Selet complies fully with the international organic rules and regulations such as EEC 834/2007,
889/2008 (EU), the NOP (US) and JAS (Japan), and has established optimum working relations
with international organic certification bodies like Control Union. Selet also follows an integrated
Internal Control System and works according to international quality systems like HACCP and
ISO 22000. All products are fully traceable, from organic farms to our factory and finally to our
customers. In cooperation with the TOC, testing of samples is performed in European accredited
laboratories while intrinsic qualities are checked and controlled in Selet’s own, well-equipped
laboratory. This includes full control from the farm, transport of raw materials to our plant,

storage, processing and shipment to our clients.

10.6 Market transaction

The sesame market organization of Ethiopia is mature and orderly. Through interviews with
ECX headquarters, local transaction centers and warehouses, the delegation gained a clear

understanding of the whole operation process of ECX.

10.6.1 Transaction mode of sesame market in Ethiopia

In November 2011, the Ethiopian government incorporated sesame into the management of ECX
and implemented the auction trading system. At present, there are 23 ECX branches, 60 ECX
warehouses and 347 members in Ethiopia. Three e-trading centers have been built, two will be
added in 2020 and 2021 respectively, and seven e-trading centers will be built in total (Figure
10-9, Figure 10-10).

Farmers associations and enterprise farms can conduct domestic transactions through ECX. The

general transaction process of ECX is as follows:
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Figure 10-9 ECX trading place in Ethiopia

(1) Sesame growers deliver the sesame gross products to the cooperative by production group.
(2) The cooperative pays a deposit to sesame growers and collect the sesame products.

(3) The cooperative deliver sesame gross products to ECX warehouse for storage, and ECX issues
a delivery note (indicating the owner of the goods, license plate number, tonnage and number of
bags in detail).

(4) ECX sampling and testing classify the products into grades. The delegation reviewed the
whole work-flow of commercial sesame grading in Humera ECX warehouse. ECX warehouse is
rigorous and orderly from sampling to grading. It mainly tests the heterochromatic rate, impurity
content, water content, etc. of commercial seeds, classifies them according to the heterochromatic
rate and heterochromatic seed rate, and then registers them. The cooperative receives the

registration number.

(5) Within 45 days, the cooperative will auction in ECX e-trading center with its registration
number. There is only 10 minutes of centralized trading time per day, and the system will

automatically trade when the bid and asking price of both parties match.

(6) The cooperative pays the final payment to the sesame growers and gives them an additional
15% subsidy (Figure 10-10).
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Figure 10-10 ECX Humera warehouse

10.6.2 Sesame export trade model of Ethiopia

The main export channel of sesame in Ethiopia is also ECX. After the successful bidding on ECX
platform, the exporter will arrange logistics to transport the sesame from ECX warehouse to his
own factory for screening and processing, and then send it abroad after meeting the international
quality standards.

In order to protect the interests of domestic sesame farmers and earn foreign exchange through
export, the pricing of sesame by ECX is mainly based on the domestic sesame production cost.
But the production cost of sesame is higher than that in the international market due to its low
yield and high labor cost. In order to maintain the competitiveness and goodwill of sesame export,
Ethiopian government has issued policies for regulation and control for many times. During the
visit of the delegation, the government just issued a new ECX policy. The details are as follows:
(D the Ministry of Industry and Trade issues international reference price to ECX trading platform
every day; @ cancel ECX T+1 trading price +6% limit, allowing the trading price of ECX to
fluctuate freely according to the international reference price; @ the export contract price of the
exporter shall not be lower than the trading price obtained from the ECX auction. The exporter
who violates this article will be banned from trading in ECX for two weeks, the second violation

will lead to a longer ban of two months, and the third violation will disqualify the exporter from

201



Research on China-Ethiopia Agricultural Value Chain Cooperation:

Case Study of Beef Cattle and Sesame

exporting sesame; @ the exporter must provide export cooperation to the bank, ECX, the customs
for filing and verification; ® for the exporters who break the contract in international trade, the
sesame export qualification will be canceled. After the new policies came out, the export price of

sesame in Ethiopia has been reduced, but it is still higher than that in other production regions.

Ethiopia’s new policy allows farmers associations, enterprise farms and registered cooperatives to
export directly, but foreign companies are not allowed to carry out sesame export trade business.
If it is a foreign sesame processing enterprise, it is allowed to export its products on its own, but it

is still not allowed to export raw sesame on its own.

10.7 Other relevant research

During its stay in Ethiopia, the delegation also visited the Economic and Commercial Counsellor’s
Office of the Chinese Embassy in Ethiopia and the Chinese agricultural expert group in Ethiopia,
and organized a discussion among some Chinese investors who have already carried out
agricultural production in Ethiopia. The Economic and Commercial Counsellor’s Office expressed
strong support for bilateral agricultural cooperation and was willing to fully mobilize relevant
resources to support it. China’s agricultural experts and senior expert groups have been working
in Ethiopia for many years to assist local agriculture development. They have accumulated
abundant experience and developed good knowledge on the soil, climate and other agricultural
development conditions in Ethiopia, and they expressed their willingness to actively share and
support in terms of techniques and technology. According to the Chinese agriculture experts, the
cultivation of sesame in Ethiopia is mostly carried out in the rainy season. At this time, the soil is
sticky, and the ploughing machinery needs strong hardness to be durable. In addition, the storage
and maintenance conditions of agricultural machinery in Africa are poor, and the parts are easy
to age due to the sun and rain in the open air, so the rubber parts that age easily should be used
less. Chinese agricultural investors in Ethiopia shared their experience and lessons of agricultural
production in Ethiopia, helping the delegation to better understand the potential and constraints of

bilateral cooperation.
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11 Analysis on the potential of Ethiopia-China sesame cooperation

In recent years, the demand for sesame in the international market is still on the rise, but strong
international competitors continue to emerge. From the perspective of tapping the potential of
cooperation between the two sides, this chapter summarizes the export competitiveness, main
advantages and constraints of Ethiopian sesame, builds a cooperation model and discusses the

direction of Ethiopia-China sesame cooperation.

11.1 Ethiopia’s sesame export competitiveness

The main factor that Ethiopia sesame gradually loses its market in China in recent years is the
high price® (due to high production cost in the country) (Figure 11-1). In recent years, the price
of sesame in Ethiopia has been at a high level compared with that in other production areas. As
food sesame, its cost performance is weaker than that of Chinese sesame and Sudan sesame; as oil
sesame, its cost performance is weaker than that of Tanzania, Mozambique and Uganda sesame. In
recent years, due to cost advantages, the quantity of sesame export from Tanzania, Mozambique

and Uganda has grown rapidly and surpassed that of the Ethiopia in the Chinese market.

USD/ton
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Figure 11-1 Global sesame price market

Data source: www.chinagrain.cn, query time May 9, 2020.

After ECX adjusted the trading rules in November 2019, the export price of sesame in Ethiopia
maintained stable, but it was still in a high position compared with other products, and the cost
performance disadvantage has not change fundamentally yet (Figure 11-2).

(D Ethiopian sesame’s international trading price is pushing up since many companies have participated in Ethiopian
sesame’s international trade in exchange for foreign exchange. The Ethiopian government is actively promoting relevant reform
measures. Since it is not a cost factor in the field of sesame production, it will not be discussed in this book.
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Figure 11-2 Comparison of global sesame futures and port spot prices

Data source: www.chinagrain.cn , query time May 9, 2020.

11.2 Main advantages of sesame industry value chain in Ethiopia

Firstly, the excellent sesame quality. Some areas of Ethiopia have unique natural conditions
such as climate and soil suitable for sesame growth, and the quality of sesame produced is of
high quality, the same quality as the top white sesame in China. Its granules are full and uniform,
with good color, no heterogeneous granules, sweet taste, oil content as high as 51%-54%, and
rich fragrance after baking. It is both superior food sesame and superior oil sesame. Among
them, Humera white sesame in Ethiopia is mainly used to produce sesame paste, raw sesame
confectionary and fried sesame; Gondar white sesame used for bakery and raw sesame; Wolega

white sesame is mainly used to produce sesame oil and raw sesame.

Ethiopian white sesame’s quality is widely praised in China’s sesame market, and it is an essential
raw material for many sesame oil factories and sesame paste factories. Some Chinese sesame
processing plants have made flavor curing for products using Ethiopian sesame as raw materials,
and have developed a stable customer base and market share. Therefore, for some plants,

Ethiopian sesame is irreplaceable.

Secondly, the fundamental R&D system has been established. Ethiopia has established a
research and development system consisting of the National Academy of Agricultural Sciences,
the National Sesame Research Center, the Sesame Technology Guidance Station of the Ministry
of Agriculture, and the Humara Agricultural Research Center. It has a certain scientific and
technological foundation in sesame germplasm resources, variety improvement, agricultural

mechanization equipment, etc.
Thirdly, mature production organization system. Under the guidance of the Ethiopian

204



Part Il

Research on China-Ethiopia Sesame Industry Value Chain Cooperation >>>

government, various stakeholders of sesame value chain, such as smallholder farmers association,
large-scale farm (company), agricultural machinery company, export association, ECX, ATA
service center, sesame research center, as well as the Sesame Cultivation Technology Guidance
Station of the Ministry of Agriculture, have joined up a highly organized industry value chain with

a good foundation for large-scale production.

Fourthly, positive government action. The Ethiopian government attaches great importance to
the development of sesame industry and has formulated a clear development strategy to develop
the sesame industry cluster, establish agro-industrial parks, expand areas suitable for sesame
cultivation, improve ECX trading rules, and actively create a good business environment to attract

foreign investment.

11.3 Constraints of sesame value chain in Ethiopia

On the basis of the constraints listed in Chapter 1, the delegation focused on analyzing the constraints

in unit yield, cultivation cost and processing links from the perspective of bilateral cooperation.

First, sesame yield per unit area in Ethiopia has not yet fully tapped into its potential.
According to the investigation in the main production areas, the small area experiment yield can
reach 800-1,100 kg/ha, and the field yield is 400-600 kg/ha. In 2018, FAO’s statistics shows yield
as 726 kg/ha, which is higher than the world average level of 512 kg/ha, and also higher than other
major sesame producing countries in Africa. However, compared with 1,645kg/ha in China, there

is still a lot of room for improvement.

The sesame breeding techniques in Ethiopia is still at a primary stage. China’s practical
experience shows that the contribution rate of using excellent sesame varieties to the yield can
reach more than 40%. Ethiopia has a relatively large sesame cultivation scale, but the scientific
research investment and R&D capacity in the cultivation field are seriously insufficient. Current
sesame resource cultivation observation and pedigree selection are superficial observations, and
the varieties cultivated are low in yield and poor in resistance. The sesame breeding personnel
have little knowledge of conventional hybrid breeding technique and molecular breeding

technique.

There is huge room for improvement in sesame field cultivation techniques and
management in Ethiopia. Ethiopia has done experiments on the application of chemical
fertilizer to improve the yield, but there is a lack of test results on the type, quantity and proportion
of fertilizer and the related R&D of high-yield cultivation technology, fertilizer and water
management technology, disease and weed drought prevention and control technology, etc., thus
there is also a lack of the application of related agricultural technology in the field production. In
addition, pesticides, fertilizers and other inputs are very limited; the crop is vulnerable to disasters,

e.g., it will suffer a significant yield reduction in case as drought.
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Second, the sesame production labor cost is high, and few machines are applied. In
Ethiopia, there are two models of production: pure manual operation and partial mechanized
operation. While smallholder farmers basically adopt pure manual operation model, large farms
use mechanical land preparation but basically use manual model for other links. The links of
seeding, weeding and harvesting need a great amount of manpower, especially the large-area
harvest, which is seasonal and needs to attract a large number of workers from other regions in
a short time. The farms have to compete for labor, resulting in the rise of labor price. Ethiopia
has preliminarily made the machine seeding test in sesame mechanization production technology
and agricultural machinery equipment R&D, with good results achieved, but due to the lack of
seeders, mechanization cannot be widely promoted. Some large farms have been equipped with
sound mechanization foundations, and machinery has been applied in land preparation, etc., but

most other links lack appropriate agricultural machinery.

11.4 Ethiopia-China sesame value chain cooperation potential

One of the core difficulties of Ethiopia’s sesame industry is that low unit yield and high production
cost lead to its high export price. In order to give full play to the comparative advantages and
development potential of sesame production in Ethiopia, it is urgent to improve the unit yield
and reduce the production cost to enhance the competitiveness of sesame export, and increase the
export earnings and the income of sesame farmers. China has the world’s largest sesame import
demand, advanced sesame variety R&D and mechanized production technology. Based on the
data obtained from the field survey, here construct a Sesame Cooperation Model under different

assumptions.

11.4.1 Cooperation model in production
Hypothesis 1: the sesame cultivated area of the farm is 1,000 hectares, and the main expenditure
includes the purchase of seeds, tractor-ploughing, seeding labor, weeding labor, and harvesting

labor (other agricultural machinery, pesticides, fertilizers, etc. are not included).

Hypothesis 2: based on the field research, the farm unit yield is 400-600 kg/ha, assuming that the
yield per hectare of sesame is 500 kg.

Hypothesis 3: the selling price of each ton of sesame is 42,000 birr/ton in November 2019, and the
exchange rate for US dollar was 29:1 at that time, which was about 1,448 US dollars/ton.

Based on the above hypotheses and relevant data collected in field research, the basic model is
shown in the table below. The total revenue of 1,000 ha sesame farm is 724 thousand USD, and
the gross revenue of farm is 308 thousand USD. The main cost is 416 USD/ha, equivalent to
revenue of 308 USD/ha or 616 USD/ton (Table 11-1).
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Table 11-1 Ethiopia’s sesame production cost and benefit base model

e e

Seed

Machine
ploughing

Seeding labor

Weeding and
thinning labor

Harvest
labor

Primary inputs

Per hectare
inputs

Per ton

Total revenue
per hectare

Gross revenue
per hectare

Farm total
revenue

Farm gross
revenue

Total revenue
per ha

Cost per ha

Gross revenue
per ha

Total revenue
per ton

Cost per ton

Gross revenue
per ton

Total revenue
Main cost

Gross revenue

20
21
22

Machine seeding: 1.8-2.1kg/
ha; 300ha

Manual seeding: 6,200 kg
4-12kg/ha, 700ha, about
5,600kg
2,500 birr/ha 1,000 ha
man-
1 lei | 1
51 people in tota 5 by
man-
19 person days / ha 19,000 oy
Harvest will take 4 persons
to work 7 days to harvest 1
hectarg; Harvest at the same 24,500 man-
time will take 3,500 people to day
work 7 days, totaling 24,500
man-days
Total revenue
(=142+3+4+5+6)
Cost per ha (=°77/1,000) 1,000 ha
Cost per ton (0.5 tons per
hectare in yield) (=8"*2)
500 kg sesame per hectare,
42,000 birr/ton 500 kg/ha
Gross revenue per hectare ha
=“10"/29
=8"/29
—“147—%15"

Selling price 42,000birr/ton
=“9"/29
17718

=+14"%1,000
=*15"%1,000
=+16"*1,000

50

2,500

100

100

300

42

birr/kg 310,000
birr/ha 2,500,000
birr/man- 5100
day
birr/man- 1,900,000
day
birr/man-
dayplus 5 350 000
per piece
price
12,065,100
birr 12,065
birr 24,130
birr/kg 21,000
birr 8,935
birr 21,000,000
birr 8,935,000
usbD 724
usb 416
usb 308
usb 1,448
usb 832
usb 616
usb 724,138
usb 416,038
usbD 308,100
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Based on this model, through the sesame industry value chain cooperation between China and

Ethiopia, corresponding results can be achieved. The calculation is as follows.

Hypothesis 4: Through variety improvement cooperation, the two sides jointly develop varieties
that are suitable for growth on barren land and are disease and insect resistant, and also conduct
field management technique cooperation, so as to increase the unit yield by 20%, i.e., item 10 “unit
yield” in the model reaches 600 kg/ha.

Put Hypothesis 4 into the model for calculation, then the cost per ha of the sesame farm is still 416
USD/ha, but the cost per ton dropped by 16.7%, as the gross revenue of the farm is 453 thousand
USD is after yield increase, a 47% increase over the original model, equivalent to 755 USD in

gross revenue per ton, a 22.6% rise over the original model (Table11-2).

Table 11-2 Ethiopia sesame production cost and benefit model (Assuming unit yield increase)

Total revenue per ha USD/ha 20.0%

Cost per ha USD/ha 416 416 0.0%

Gross revenue per ha USD/ha 453 308 47.1%

Hypothesisé Total revenue per ton USD/ton 1,448 1,448 0.0%
yi';;ri";f; (;)2':0 Cost per ton USD/ton 693 832 ~16.7%
600 kg/ha Gross revenue per ton USD/ton 755 616 22.6%
Farm total revenue usb 868,966 724,138 20.0%

Farm total cost usb 416,038 416,038 0.0%

Farm gross revenue usb 452,928 308,100 47.0%

Hypothesis 5: Through the cooperation on sesame mechanization R&D and application, the labor
input cost in the harvest season, i.e., item 6 in the model, is reduced by 20%.

Put Hypothesis 5 into the model for calculation, then the farm total revenue is still 724 USD.
The cost per ha is reduced to 365 USD/ha. The gross revenue of farm is 359 thousand USD, a
16.6% increase over the original model, equivalent to 718 USD in gross revenue per ton, a 16.5%

increase over the original model (Table 11-3).

Hypothesis 6: Through cooperation on science and technology, field management and sesame
field mechanization R&D and application, a unit yield increases by 20% to 600 kg, and a labor

input reduces by 20% in harvest season, both achieved at the same time.

Put Hypothesis 6 into the model for calculation, then the farm gross revenue is 504 thousand
USD, a 63.5% increase over the original model, equivalent to 839 USD in gross revenue per ton, a

36.2% increase over the original model (Table 11-4).
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Table 11-3 Ethiopia sesame production cost and benefit model (Assuming cost reduction)

Hypothesis Category “ Base model amount

Total revenue per ha USD/ha 0.0%
Cost per ha USD/ha 365 416 —123%
. Gross revenue per ha USD/ha 359 308 16.6%
Hypothesis 5
Using agricultural Total revenue per ton USD/ton 1,448 1,448 0.0%
machinery to reduce Cost per ton USD/ton 731 832 —12.1%
harvestiznog/labor by Gross revenue per ton USD/ton 718 616 16.6%
0,
’ Farm total revenue usb 724,138 724,138 0.0%
Farm total cost usb 365,348 416,038 —12.2%
Farm gross revenue usb 358,790 308,100 16.5%

Table 11-4 Ethiopia sesame production cost and benefit model (Assuming yield increase and cost reduction)

Total revenue per ha USD/ha 20.0%
Cost per ha USD/ha 365 416 —123%
gadieas e Gross revenue per ha USD/ha 504 308 63.6%
Unit yield increases
by 20% to 600 kg/ha, Total revenue per ton USD/ton 1,448 1,448 0.0%
and use of agricultural Cost per ton USD/ton 609 832 —26.8%
machinery reducing Gross revenue per ton UsD/ton 839 616 36.2%
harvesting labor by
20% Farm total revenue usb 868,966 724,138 20.0%
Farm total cost usb 365,348 416,038 —12.2%
Farm gross revenue usbD 503,617 308,100 63.5%

Hypothesis 7: Multiple measures applied together. Through cooperation on science and
technology, field management, sesame field mechanization R&D and application, the unit yield
increases by 20% to 600 kg, and the labor input during harvest reduces by 20%; in addition, in
order to raise the competitiveness in the global market, the price reduces by 15% to 36,000 birr/
ton (item 10 price change was 36 birr/kg in the original model), equivalent to about 1,231 USD/
ton, which is the same as the lowest price in the global market in the same period.

Put Hypothesis 7 into the model for calculation, then the main cost of is 365 USD/ha, a 12.3
drop over the original model. The gross revenue of the farm is 379 thousand USD, an increase of
23.2% over the original model, equivalent to 839 USD/ha in revenue, an increase of 2.7% over the
original model (Table 11-5).

Based on the above analysis, it can be concluded that through the cooperation of both sides, that
the goal of either improving unit yield or realizing agricultural machinery application is realized
can play a positive role. If both goals are achieved, even if the sesame price is reduced by 15%,
the farm’s income will still increase by more than 20% compared to the current revenue. By then,
with the sesame price equal to that of the global market and with the good quality, Ethiopian
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sesame’s global competitiveness can be significantly improved.

Table 11-5 Ethiopia sesame production cost and revenue model

(Assuming yield increase, cost reduction and selling price reduction)

Total revenue per ha USD/ha 2.9%
Hypothesis 7 Cost per ha USD/ha 365 416 —12.3%
Unit yield increases Gross revenue per ha USD/ha 379 308 23.1%
by 20% to 600 kg/ Total revenue per ton USD/ton 1,241 1,448 ~143%
ha, us? of agrlcult}Jral Cost per ton USD/ton 609 832 —26.8%
machinery reducing
harvesting labor by Gross revenue per ton USD/ton 632 616 2.6%
20% , and the unit Farm total revenue usD 744,828 724,138 2.9%
price decreases by 15%  £51 total cost USD 365,348 416,038 ~12.2%
Farm gross revenue usb 379,479 308,100 23.2%

It should be noted that the cost-revenue model is a simplified model with several assumptions. The
model has at least the following limitations: (D some input costs such as agricultural machinery
purchase and agricultural machinery operation are not included, the quantity and unit price are
not set in different situations, and the variable exchange rate is not used. @ The proportion of
increasing per unit yield and reducing cost through cooperation may be quite different from the
hypothesis. For example, according to the estimation of experts, if the high-yield varieties suitable
for Ethiopia are adopted, the yield is expected to be at least 700 kg/ha; if mechanized production
is adopted in the main links of sowing, weeding and harvesting, the cost can be reduced by more

than 30%. Therefore, this model is only for reference.

11.4.2 Cooperation in sesame deep processing needs to wait for the right time

The cooperation in construction of sesame oil processing plant has not met the investment
expectation (Table 11-6). The price of sesame raw materials is relatively high. Taken 42 birr/kg
as the calculation standard, there is no cost advantage in the production of sesame crude oil for
export to China. If the five-year average raw material price or the reduced raw materials cost, in

assumption, reaches 29 birr/kg, investment opportunities will arise.

Assuming that through cooperation in technology and field management, sesame mechanization
R&D and application, the yield per unit area is increased to 700 kg, and the labor input in harvest
season is reduced by 20%. If the selling price falls to the balance price of 29,000 birr/ton (the
price change of item 10 in the original model is 29 birr/kg), equivalent to about 1,000 USD/ton,
reaching the raw material price in Table 11-4, and thus the profit reaches that in Table 11-5. At this
time, the net income of the farm is 334 thousand US dollars, which is still 8.6% higher than the

original model.
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Table 11-6 Feasibility calculation of Chinese funded new sesame oil processing plant in Ethiopia

Wolega or Humera grade Il Wolega or Humera grade Il
4 )[d (based on current raw material | (based on five-year average raw
price) material price)
Purchase price of 9|I plant raw materials 4 29
(birr/kg)
Transportation fee (birr/kg)
Total cost from raw material to plant 42,000 28613
(birr/ton)
Unloading (birr/ton) 12.50 13 13
Labor cost of upper cleaning equipment
) 0 0
(birr/ton)
Impurity removal (birr/ton) 1,050 858
Total cost of finished products (birr) 43,063 29,484
Finished products ex-factory cost (birr/ton) 100,134 7,185 69,620 7,185
Factory reasonable net profit 12.0% 12,016 862 8,354 862
Factory price of finished products (birr/ton) 112,150 8,047 77,975 8,047
Cost of finished pr'oducts at Djibouti port 114,127 10,023 79,951 10,023
(birr/ton)
CIF Wuhu port (RMB) 7.07 27,992 2,549 19,639 2,549
Crude oil cost to sesame oil plant in China 30,937 3154 21771 3154
(RMB)
Sesame crude oil price in China (RMB/ton) 25,900 3,100 23,260 3,100
Production cost advantage of Ethiopia 5037 54 1,489 54
(RMB/ton)

Data source: calculation done by experts from the Chinese delegation.

Table 11-7 Feasibility calculation of Chinese funded new sesame oil processing plant in Ethiopia

Total revenue per ha USD/ha —3.3%
Hypothesis 7 Cost per ha USD/ha 365 416 —123%

Unit yield increases by Gross revenue per ha UsD/ha 335 308 8.8%
20% to 700 kg/ha, use of  Total revenue per ton USD/ton 1,000 1,448 -30.9%
agricultural machinery Cost per ton USD/ton 522 832 ~37.3%

reducing harvesting

labor by 20% , and the Gross revenue per ton USD/ton 478 616 —22.4%
unit price decreases by Farm total revenue usb 700,000 724,138 —3.33%
15% Farm total cost USD 365,348 416,038 ~12.2%

Farm gross revenue usb 334,652 308,100 8.6%
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12 Cooperation proposal

Sesame is one of the most important crops for foreign exchange in Ethiopia, while China’s import
of sesame accounts for 47% of the global sesame trade volume. Although China is not the largest
importer of Ethiopian sesame in recent two years, Ethiopian sesame remains an indispensable

variety in China’s market.

There is a broad prospect for both sides to strengthen and expand an all-round cooperation in
sesame value chain. Ethiopia has natural high-quality sesame, vast land resources suitable for
sesame cultivation and abundant young and hardworking workers; China has advanced sesame
production technology, huge sesame demand and active and diligent entrepreneur resources.
Cooperation between the two countries will help to promote the increase of sesame unit yield,
reduce production costs, and enhance the sesame yield and global competitiveness of Ethiopia,

while the Chinese market can obtain sufficient, stable and high-quality sesame supply.

During communications with the main stakeholders in the sesame value chain of Ethiopia, the
delegation felt strongly their keen hope to strengthen cooperation with Chinese scientific research
institutions and enterprises. After having sufficient communication, the two sides reached
cooperation consensus on sesame variety improvement, mechanization technology and production

by order.

12.1 Cooperation target

The two sides will be committed to promoting the sesame industry value chain upgrade in
Ethiopia, to add new momentum to the technology level and sesame yield improvement in
Ethiopia and to earn foreign exchange through export, to provide high-quality raw materials for
China and other sesame importing countries, and to promote China and Ethiopia to play a more

active role in the global sesame industry value chain, thus complementing each other.

12.2 Cooperation vision

Through various forms of cooperation, we shall share the development experience of China’s
sesame industry value chain, jointly carry out variety research and development, agricultural
machinery and equipment research and development, share agronomic measures, strengthen
direct exchanges of bilateral supply and demand markets, and build a full value chain cooperation

model.

12.3 Cooperation initiatives

First, to establish cooperation mechanism. On the government level, it is suggested to
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build a bilateral government technology cooperation mechanism; on the private sector level, it
is suggested to establish a “global alliance of China-Ethiopia sesame value chain”. We should
form a cooperation mechanism for cross-border cooperation in scientific research, seed industry,
processing, cultivation, trade and government between the two countries, discuss the development
plan of Ethiopia-China sesame value chain together, and promote the extension and development
of sesame value chain of the two countries, helping the two sides to complement each other and

achieve win-win results.

Second, to start sesame variety improvement cooperation. To speed up the improvement
and renewal of sesame varieties in Ethiopia is the essential solution to realise a revolutionary leap
in yield and production. Scientific research institutions of the two sides are conducting joint R&D
around key scientific and technological issues in the main production areas of sesame in Ethiopia,
screening and breeding of new sesame varieties with high-yield, high oil content, high protein
content, high sesamin, drought resistance, disease resistance, pest resistance and barren resistance
and suitable for mechanization, and share the intellectual property rights and interests. Specific
cooperation methods include China sending high-level experts to provide support to Ethiopian
experts to carry out aggregate breeding and molecular breeding, Ethiopia introducing well-
performing varieties from China for trial cultivation, building joint laboratories for sesame genetic
improvement (relying on National Academy of Agricultural Sciences of Ethiopia or Humera
Agricultural Research Center), Ethiopian sesame experts coming to study in China, etc. National
level sesame technology and research institutions of the two countries may sign the memorandum
of comprehensive cooperation on sesame science and technology to define the cooperation content

and implement the cooperation plan.

Third, to start sesame mechanized production technology and agricultural machinery
cooperation. China shall send Chinese scientific research experts and agricultural machinery
enterprise technicians to provide agricultural machinery prototypes, conduct joint research,
development and application with Ethiopian agricultural machinery scientific research and
technical personnel, and to share intellectual property rights and interests. Second, carry out
demonstration and popularization of new mechanization technology in R&D base of Ethiopian
Academy of Agricultural Sciences or large-scale sesame cultivation farm. Third, Ethiopia may
send technicians to China for observation and study.

Fourth, to develop sesame contract farm cooperation. In order to develop the sesame
contract farm, Chinese sesame processing enterprises, sesame breeding expert team and the
agricultural companies set up a consortium to cooperate with large farms in Ethiopia on “contract”

initiatives.

Based on the contract farm cooperation, bring technology cooperation into the sesame farms
in Ethiopia, plant high-yield, high-quality sesame varieties suitable for mechanization, develop
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the whole-process mechanized production model, and strengthen the scientific management of
fertilizer and water to improve the yield and quality, reduce the production cost, stabilize the
supply of sesame, and establish the long-term mutually-beneficial cooperation. Establish a price
stabilization mechanism. A pricing model acceptable to both parties shall be adopted. For
example, Chinese processing enterprises and large enterprise farms in Ethiopia may sign an annual
purchase contract. The contract price shall be set according to the average price of the previous
five years, and a price adjustment mechanism of + 10% shall be set. When the difference between
the market price and the contract price is greater than 10%, the price will be adjusted by 5%.
Under this price stabilization mechanism, both sides can effectively avoid the loss and unfairness
caused by the sharp fluctuation of market price, which is conducive to the establishment of a
long-term and stable cooperation relationship, gradually forming scale advantage, and a good

foundation for the gradual establishment of sesame full value chain cooperation.

Fifth, to seek support from multiple resources. Seek financial and technical support from
organizations and institutions such as Melinda Gates Foundation, World Bank, United Nations
International Trade Center, the Alliance for a Green Revolution in Africa (AGRA), and bilateral

development and cooperation.

12.4 Suggestions and prospects

First, it is suggested that the Ethiopian government should increase investment in the construction
of sesame agricultural infrastructure, design more attractive preferential policies for agricultural

investment, and actively introduce international sesame agricultural technologies.

Second, it is suggested that the Ethiopian government should further follow the market rules,
establish a more free and open market, increase the opportunities for enterprise farms and
cooperatives to directly carry out export cooperation, and reduce the restrictions on foreign

companies’ participation in acquisition and export.

Third, it is suggested that the Ethiopian government should strengthen its investment in
technology R&D of sesame value chain in Ethiopia, integrate and supplement the imported
international sesame technology, and promote the improvement of sesame value chain in Ethiopia

through innovation and industry-academy research integration.
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Annex 2 Integrated agro-industrial parks in Ethiopia

Ethiopia is currently constructing four pilot Integrated Agro-Industrial Parks (IAIPs), including
Yirgalem, Bulbula Bure, Baeker and most of them are planned to be completed in 2021. Yirgalem
IAIP is located in SNNP region, close to the coffee production area and around ample fruit
resources. It is thus suitable for coffee and fruit processing investment. Bulbula IAIP is situated in
Oromia region, close to rich cattle resources, where fattening farms and abattoirs concentrate. It
has potential for the development of animal husbandry and meat processing. Bure IAIP is located
in Amhara region, close to crop growing areas, suitable for investment in crop processing. Baeker
IAIP is located in Western Tigray where sesame and sorghum grow, suitable for investment in the

processing of sesame and other crops.

Foreign investment in IAIPs can enjoy various tax exemption incentives. For details, please refer
to Annex 1. All IAIPs will include open area production zones, controlled environment growing,
precision farming, knowledge hubs and research facilities, rural hubs, agro-infrastructure, collection
centres, primary processing hubs, social infrastructure and agro-marketing infrastructure, among others.
Besides, IAIPs will have modern infrastructure. General infrastructure includes: roads, power, water,
communications, drainage, sewerage, a sewage treatment plant and an effluent treatment plant, among
other infrastructure. Specialized infrastructure consists of cold storage units, quarantine facilities,
quality control labs, quality certification centres, raw material storage and central processing centres,
among other specialized infrastructure.

Each TAIP is served by a network of rural transformation centres which provides linkages to producers.
It facilitates the contact between investors in IAIPs and producers in rural communities. An RTC is a
facility that provides integrated services within a 100-kilometer radius of an IAIP site. At the RTCs,
agricultural produce is collected, sorted, stored and then transported to IAIPs for processing.

) . . . BuretowninSouth  Baekertownin Wes-
Yirgalem in Eastern  Bulbula town in Central Eastern Oromia

Location ) ) West Amhara regio- tern Tigray regional
SNNP regional state regional state
nal state state
) 214.86 hectares for L 26035 hectares for 25862 hectares for
Size o 263 hectare for initial development - o
initial development initial development initial development
Availability of two operational sugar
plantations
Concentration of fattening, dairy farms, ~ Maize, sesame,
Cereals, coffee, fruits . 9 4 . . Sorghum, sesame,
. . abattoirs potato, live animal .
Agricultural and vegetables, dairy ) . ) fruits and vegetables,
. Fishery potential, Koka dam, rift valley (cattle, sheep, .
potential  and meat and other ) dairy, meat and other
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animal products animal products

Wheat, barley, haricot bean, fava bean, poultry and honey
tomato, potato, fruits and vegetables,
dairy, fish, poultry, honey and meat
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