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1. Introduction

1.1Background

D } v P } og¢rdp sector has largely recovered from tt@lapseduring the transition period of the 1990s
andthe droughtaffected harvest losses in the early 2000s. A major impulse for the revitalisation of the
sector was provided by thgovernment programme*dZ]E s]J]EP]v > v(TVLQYhatRvwas
implemented between 2008 and 2010he fundamental goatsf increasingdomesticproduction of the
crops wheat and potato are already achieved, and the government is stowing to increase the
competitiveness of the crop sectan both domestic and export marketé& majorchallenge to be
addressed in this regard the underdevelopment of crop value chain&hile the TVLC and related
interventions haveesulted ina substantiaincreaseof the primary production oktaple cropghe policy
priority now is to create structures and linkages that enable delivery of vwadiged products at
affordable prices to end customers while maximizing the profit margin of crop farmers and minimizing
postharvest losses. The intention tievelop crop value chains is well recognized addressed in the
State Policy on Food and Agricuk (Paragraphs 3.1.13 and 6.),.4he Law on Cropping (Paragraph
19.5.5) and the Law on Organic Fotterventions for increasing the storage capacity of crops and
creation of integrated storage and sale systems are also defined in the Article 8 Gfothernment
Action Plan 2012020.

This study is a contribution of tteermanD}vP}o] v }}% & S]}v % E&}i § “"ues ]Jv o
the current political dialogue ostrengthening crop value chaink wascommissioned by theroject

within its mandateto support sustainable agriculture in Mongolia through professional dialogue and
delivery of professional advice for adaptation of the legal and institutional frameworks in the agricultural
sector to the sustainability needs.

1.2 Conceptial framework of value chains

A value chain is a connected series of organizations, resources and knowledge streams involved in the
creation and delivery of value to the end customer. In agricultural value chains, the core processes
usually include input supyp] production, posharvest processes, processing, wholesale, retailing and
consumption. Accordingly, the process actors range from input supplier to producers, processors,
traders and consumers. The value chain actors interact in different ways staximgdcal to national

and international levels (Figudel).

farmers traders processor wholesaler manufacturer consumer: international

producers intermediary exporter importer retailer national
local

4 4 / == / J
J 4 4 y 4

Figurel.1l: Overview of core processes in agricultural value chains

Besides the process actors, a partner network consisting of external actorganizations (public and
private) plays a critical role in the functioning and efficiency of a value chain. These external actors are
not included in the core stages of a value chain but support, intervene or assist the different links of the
chain andracilitate the development of the business (Figarg).

In a wider vision, the dynamics of value chains and the behaviour of its actors are also influenced by the
socioeconomic systems that they are part of as well as policies and institutions in aycdurdse larger
systems can facilitate, limit or be neutral to the development of a value chain (Figure 1.3).



Input \ ) \ 1 ! \
Supply 4 . J

A

Quality ; Market

PRODUCTION PROCESSING TRANSPORT FINANCE Assurance BUSINESS Information
Financial DEVELOPMENT
M ; t QC, Safety ‘ Brand
Managemen Managermeiit . =l
| Extension \ Savings Research
Accriditation Credit Insurance" Trade Business
: Product Facilitation Management
(ap~ta}l.Assm Development GOV. POLICY
Acquisition REGULATION

Figurel.2: Overview of the partner network in agricultural value chains
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Cooperative law Import Tariffs
Individual culture of farmers land use zoning

Figurel.3: Overview of external influences in agricultural value chains

The value chain approach (VCA) is a npultpose analytic tool used by both private and public sector

stakeholders at local, national and @mhational levels. Private sector actors find the approach useful in

improving their profitability because it focuses on creating and delivering value to consumers more
((11v8oC v (( 3]A oC ~s dlcu I & oXU TiioV K[< 1.,(2012).&ubliEv U 7ii8

sector participants commonly use the VCA to identify entry points for policy interventions to improve

economic viability of agifiood industries, address environmental issues and raise the living standards of

rural people (Humphrey & Naga\leman, 2010; Rich et al., 2011; Chagomoka et al., 2014). The VCA has

also been used to explore specific issues such as gender dynamics (Barrientos, 2014S; Bolwig et al.,

2008), trade and poverty (Koponen et al., 2008), commaodity dependence and thetijpbterupgrade



and differentiate products (Farfan, 2005). In summary, the VCA is one of the most useful, hence most
used approaches for identifying options and formulating policies and measures to improve the
sustainability of agricultural production abth industry and sector levels.

1.3Goal and objectives of the study

This study aims tmform stakeholders in the crop sector about the economic performance of the value
chains of wheat, rapeseed and potato as wasl potentials, opportunities and constraints for future
development ofthese value chaindvlain objectives of the study are:

Tocharacterizeghe value chains of wheat, rapeseed and potato

Toprovide a macroeconomic assessment of the value chains

x To identify andanalyse major opportunities andonstraintsfor strengthening these value
chains and

x To formulate policy implications.

1.4 Material and Methods

The study used a combination of quantitae and qualitative research methods. The basic quantitative
methods applied were descriptive analysis of statistics and other numerical dataabndiations of the
Gross Value Added of eaelalue chain selected for analysiBhe qalitative methodused for data
collectionwassemistructured interviewInterviews were conductedith 64 persons from Ulaanbaatar
and Tuv, Selenge, and Dornod aimagée respondents consisted ofop researchers, government
officials,crop farmersand processorsTheresearch steps are outlined in Figure 1.4.

. |

|

Statistical analysis :'I >

Final draft

Stakeholders

I

Data evaluation

1 4

Conclusions

Datacollection

Prepare first draft :> Problem analysis :>

Stakeholdernterviews and peeto-
peer consultations with specialistp

Figurel.4: Methodical framework of thestudy

Sources of secondary data used in this study included agricultural and customs statistics, study reports,
annual reports and presentations of MoFALI, scientific papers and presentations, laws, government
resolutions and plicy documents, and websited relevant institutionsin addition to technical and
reference books from Mongoliand Germany.



2. Analysis of the wheat value chain
2.1Primary poduction

2.1.1 Volume and geographical distribution of wheat production

Wheat production saw a rapid expansion aft@shsubsidisatiorand other support mechanisms such

as distribution osubsidisedeeds, fuel and machines were introduced by the government through the
TVLC in 2008. During the-year period 2007 to 20/, sown areas increased byl3 percent Maximum

wheat harvest since 1990 was achieved at 488.3 thousand tons in 2014. While the sown areas were
stabilized around 360 thousand lmathe following years, the 2015 and 20diughtscost the wheat
growers a half ofheir potential yields, which averages at 1.3 tons per ha in years without drought (Table
2.1).

Table2.1: Overview of wheat production between 28&and 207

Parameters 2013 2014 AONIS) 2016 2017
Sownarea, 1000 ha 275.6 291.2 361.2 355.1 365.7
Share in total sown area 66.3% 66.1% 68.8% 70.3% 69.8%
Total harvest, 1000 t 368.5 488.3 203.9 467.1 231.4
Yield per ha, t 1.34 1.68 0.56 132 0.63

Source: NSO, 281

Wheat is grown in 15 out of 2dimags. The main region of wheat production is the Central region and
Selenge aimag is the largest wheat supplgglenge contributed 50.3% of total wheat production during
the period 20132017, followed by Tuv (17%) and Bulgan (10.9%) ainTdgsremainig 12 aimags
contributed upto 5 percent of the total wheat production during the same per{&@jure 2.1).

More than 50%  More than 10% 1% to 5% Less than 1%

Figure2.1: Shareof each aimagn total wheat productionin the period 2013 to 2017
Source: NSO, 261



2.1.2 Structure of wheat growers

Due torelatively low pethectare yieldsas well ashe commonly appliedallow-wheat rotation scheme

that requiresrelativelylargecrop landand machiney, wheat production isnainlya business of firms.

On average of the period 2013 to 2017, 92% of tibtal sown areas and 93% of the total harvest of
wheat was attained by firms. The total number of wheat growers is estimated at 1100, and it consists of
approx. 650 firmsand approx. 4® family farmsWheat growers cultivate approx. 531 thousand ha
arable land and the average size of arable land per farm is 1701 hafdixiyercent of total arable

land used in wheat production is managed by crop fawits 10000r more hectareg¢Table2.2).

Table2.2: Overview of wheagrowers

Categories of wheat growers Numberof Totalarableland, Averagearable landper
by size of arable land farms 1000 ha farm, ha
Less than 500 ha 811 127.8 158
501 to 999 ha 115 78.6 683
1000 to 2999 ha 130 202.3 1556
3000 ha or more 39 171.8 4405
TotalAverage 1091 530.9 1701

Source: Ministry of Industry and Agricult2913.

2.1.3 Total supply andself-sufficiency

The total supply of wheat.e. the amount resulting from deduction of exports from and addition of
imports to domestic productiomanged betweer225 and 625.6 thousand tons the period 2013 to
2017. The rate of domestic supply in total supply rangéd’ and 103.5 percent, averagingit.3%
(Table 2.3).

Table2.3: Domestic and total supply efheat between 2013 and 2017

Parameters 2013 2014 2015 2016 2017
Production,1000t 3685 488.3 203.9 467.1 231.4
Exports, t 126 0.2 - - -
Imports, t 0.1 34.2 21.1 158.5 13.6
Total supply, t 356.0 522.5 225.0 625.6 245.0

Rate of domestic

. 103.5% 93.5% 90.6% 74.7% 94.4%
production in total supply

Source NSO2018.

Therate of seltsufficiency can be estimated using different methods. A comprehensive estimation
would require a multfactor and multiperiod mathematic analysis along with a representative survey
to be conducted in different regions. Since such an analysis eyasd the scope of this study a simpler
method was chosen, and thrate of selfsufficiency is only estimated for bread wheat i.e. wheat used
in flour production. The common methodology used for this purpose determines the demand for wheat
on the basis otonsumption norms of flour and flour products per reference person, converted into
wheat amounts, and relates the domestic supply to the total demand for bread wheeabrding to this
method, the gross rate of se#lifficiency in bread wheat was 37% in1Band 99% in 2017. The
projected gross rate of seffufficiency for 2018 is 35 percent. While the calculatioguige rough and
does not consider factors such as pbsirvest losses and varying quality of wheat, which would
influence the amount of flouproduction, itcertainly confirms that due to the extreme vulnerability of
wheat production to drought selfufficiency in bread wheat is far from being secured (Table 2.4).



Table2.4: Estimated gross rate sklfsufficiency irbreadwheat

Parameters 2016 2017 2018
Total population 3,119.9 3,182.3 3,277.8
Total population, converted into reference persons 2,523.6 2,571.4 2,620.4
Demand for flour per reference person, kg per year 36.5 36.5 36.5
Demand for flour products per reference person,

convertedinto flour amount, kg per yedr 59.4 59.4 59.4
Total demand for flour per reference person, kg per ye 95.9 95.9 95.9
Total demand for flour, 1000 t 2420 246.6 251.3
Total demand foflour, converted into wheat amount,

1000t 357.7 364.5 371.4
Amount of wheat( E}u % E A]}pues Cusfm Z

flour productionin the current year1000 t 130.9 361.1 130.2
Gross ate of selfsufficiency in bread wheat 37% 99% 35%

‘SourceMoFALI, 2018.
“SourceCabinet Secretariat of the Government of Mongolia, 2016.
" Source: MoFALI, 2018.

2.2 Storage

As of 2017, the total wheat storage capacity is 523 thousand tNesrly a half of this capacity is
available at mills, most of which are &ed in Ulaanbaatar. The Crop Support Fund manages six grain
silos with a combined capacity of 182 thousand tons on six locations in Selenge, Ddtkhdiuv,
Bulgan and Uvurkhangai aimags. In addition, crop farms have silos and storage cellars with a tot
capacity of 110 thousand tons for wheat storage (Figure 2.2).

Mid-term policy goals for improvement in wheat storage include, in relation to the plan of increasing
total sown areas, installation of silos with a total capacity of 40 thousand torsmote regions and
renewal of the storage facilities already available at crop farms.

110thousand ton
(21%) Ty

182thousand tons
(35%)

= Crop Support Fund
= Mills

= Crop farms
231thousand ton

(44%) s\

Figure2.2: Wheat storage capacity by managing entities
SourceMoFAL] 2018.



2.3Distribution and pocessing

2.3.1 Overall structure of distribution

Most of the wheat is directly supplied to mills after the harvest in autumn. In addition, a certain amount

is stored at the CSF for later supply to mills. In 2016 and 2017, the share of bread wheat in total wheat
supply wa 84% and 62%, respectively. The CSF also stored 23 thousand tons of seed wheat in 2017. The
share of farme A ~AZ § «5}E § §Z @E}% ( Eue (JE v £5 C EJ[* }
and 13 percent in 2016 and 2017, respectively. Furthermore,al gmoportion (up to 1%) of the wheat

is supplied to the State Seed Reserve, which is managed by the National Emergency Management
Agency. Distilleries received 3 to 4 percent of the wheat (8.8 thousand tons) for alcohol production.

The remaining what (3% in 2016 and 10% in 2017) was used as livestock feed, either directly or as an
ingredient of compound feeds (Figures 2.3 and 2.4).

0.4%

= Mills
= Crop Support Fund - Bread whe:
= Farm-saved seed
State Seed Reserve
= Feed production

= Alcohol production

Figure2.3: Distribution of domestically produced wheat in 2016

10%
W‘
1%

Figure2.4: Distribution of domestically produced wheat in 2017
SourceMoFALJ 2018.

= Mills
= Crop Support Fund - Bread wheat
= Farm-saved seed
State Seed Reserve
= Feed production
= Alcohol production
m Crop Support Fund - Seed wheat

Distribution and processing across v main value chains of wheate described below.



2.3.2 Flour production

As explainedabove, wheat supply from crop farms to mills in the wh#latir chain occurs mostly
directly and, to some extent, via the CSF. The main product of milling is wheat flour and the marketable
by-product is bran. Flour is sold to consumers via wholesale amétail as well as to bakeries, which
provide the consumers with bread and other bakery products. Bran is marketed to herders and livestock
farms, mostly through feed traders, but also through factory stores of larger mills (such as Altan Taria
and Mill Hbuse) and their regional branches. In additi8approx. 5% of the bran produced is supplied

to the Emergency Reserves of aimag and soum governments for delivery to herders in emergency
situations (Figure 2.5).

Wheat flour is considered a strategic prodwsince flour and products made of flour are widely
consumed in Mongolia. The peapita consumption of wheat flour is estimated at 77 kg per year, and
the total demand at approx. 240 thousand tons as of 2@amestic production of wheat flour aims to
meet the total demand but a 100% rate of domestic sufficiency in wheat flour has not been achieved
since 2014. Imports of flour ranged from 16.7 to 30 thousand tons between 2014 and 2016. Interestingly,
although in 2017 the domestic wheat sufficiency was 920flour was imported. This fact indicates a
possible decrease in wheat flour consumption (Table 2.4).

In 2017, there were 63 mills countrywide with a combined processing capacity of 942.7 thousand tons.
However, only 24 mills were in operation. Also, tlegat production of 208.6 thousand tons only
required 27% of the total production capacity available. The total production included:

X 47.2 thousand tons of premium flour,
X 142.25 thousand tons ofigrade flour and
X 19.05 thousand tons of"2grade flour.

Bran is used both as a standalone feed and as an ingredient of compound feeds for livestock. The total
amount of bran supplied by mills in 2017 is estimated at 70 thousand tons, worth MNT 330 million.
Approximately 42 percent of this amountw supplied to herders and the remaining 58 percent to semi
intensive livestock farms.

Crop farms (wheat growers) ————> Crop Support Fund
[ Wheat
Mills

[ Flour Bran ]

Whole-
sale

Bakeries

Local
governments

(Emergency
reserves)

AV N7
Flour I Bakery products Bran and compound feeds

Consumers Herders and livestock farmers

Figure2.5: Distributionchannelsn the wheatflour value chain



Table2.5: Production and sufficiency efheatflour between 2013 and 2017

Parameters AONK] 2014 2015 2016 2017
Total demand, 1000 t 226.5 230.9 236.0 239.4 242.2
Domestic production, 1000 t 247.1 228.6 209.4 209.6 208.6
Imports, 1000 t 23.9 17.5 16.7 30.0 0
Total supply, 1000 t 271.0 246.1 226.1 239.6 208.6
Rate of total sufficiency 120% 107% 96% 100% 86%
Rate of domestic sufficiency 109% 9% 89% 88% 86%
Source NSO2018.

2.3.3 Alcohol production

In the wheat-alcohol value chain, wheat is directly supplied by crop farms to distillésiealcohol
production.The latter produce 0.33 tons of raw alcohol out of one ton of wheat. The distilleries use 70
to 75 percent of the raw alcohol for vodka productientheir own facilities and sell the remaining raw
alcohol to vodka producers across the country. Total vodka production using domestically grown wheat
was 8.75 thousand tons in 2017 (Figure 2.6).

A marketable byproduct of raw alcohol production is draffhich is used by intensive livestock farms
preferably for winter feeding of dairy cattléJnfortunately, the amount of draff sold to livestock farms
is unknown

Crop farms (wheat growers)

Wheat ]
Distilleries
Raw alcohol I Vodka | Draff |
Small scale Whole-
vodka sale

producers

N AV
Vodka Draff ]
Consumers Livestock farmers

Figure2.6: Distributionchannelsin the wheat-alcohol value chain



2.4 Pricing

Wheat price is negotiated between growers, mills gralicy makers in the crop sector prior to the
harvest every year. Since crop farms receive seeds, fuel, fertilisers and pesticides from the CSF on credit
already priorto sowing early fixation of the price is required to determine the amounts of wheat the
farmers have to deliver to the CSF as credit paybacks.

The trend of the last five years shows a gradual increase in wheat price. Between 2013 and 2017, the
price increaed by 67 percent (Table 2.6).

Table2.6: Average pice of wheat between 2013 and 2017

Parameter 2013 2014 2015 2016 2017
Wheat price, MNT per kg 360 460 550 440 600

Source MoFALJ2018.

Flour pricedepends on the quality grade (premiunt! drade or 29 grade). The average price of one kg
wheat flour is between approx. 1100 in cropping regions and approx. 1350 in the remote Western region
in 2017.The average prices of the period 202617 in the 4 egions are by 19.1 to 22.7 percent higher
than the average prices of the period 202016. Adjusted to inflation, however, the differences are
insignificant. In conclusion, the wheat price has been relatively stable since 2012 (Table 2.7).

Table2.7: Price of wheat flour between 2012 and 2017

Regions 20122016 2016 2017

Western region 1,044 1,168 1,354

Khangai region 995 1,206 1,236

Central region 938 1,138 1,123

Eastern region 936 1,100 1,131
Source NSO2018.

Flour price has also been relatively stable in Ulaanbaatar in 2017. The average pfiagadel flour,
for example, in the range between MNT 1000 and MNT 1100 per kg, with a maximum deviation of MNT
98 between the monthgFigure 2.7).

1100

1080

1060

1040

MNT 1020
per kg 1000
980

960

940

920

900\ T T T
Jan Feb Mar Apr

May Jun Jul Aug Sep Oct Nov Dec

Figure2.7: Average price of*lgrade wheat flour in Ulaanbaatar in 2017
Source NSO2018.



2.5Gross Value Added of the main wheat value chains

2.5.1 Gross Value Added in the Whe&lour value chain 2017

The GVA argsis in this study refers to theerformance of selected value chainsyi@ar 2017 which
used the 2016 harvest of the crops. Accordingly, production costs and crop prices are estimated for
autumn 2016 while prices of processed products are estimate@@ar.

The production costs of wheat were estimated, using reference materials and interviews with crop
farms, at MNT 385 per kg. The farm gate price for bread wheat wasMBlper kgbut the price paid

by mills was MNT 500 per kg, considering that tramggpof wheat to mills were made by farmers
themselves. The mills produced 208.6 thousand tons of flour and 70 thousand tons of barn, which they
soldatMNT 883 perkgv DEd i01 % & IPU E *% 3]A oCX dZ SE &E«[ u EP]\
24.6% forflour and 31.6% for bran, resulting in consumer prices of MNT 1100 per kg of flour and MNT

500 per kg of bran.

According to the above calculation, the whdktdur value chain in 2017 turned anitial input of MNT
139billion into afinal gross output of MNR64.5 billion, hence resultingn a GVA of MNT254 billion.

dZ PE}A E+[ +Z E-flguwr &Hie dhdin vias 33% and those of mills and traders were 24 and
43 percent, respectivelfFigure 28).

Trade of flour and bran
(Wholesalers and retailers)

Wheat processing
(Mills)

Wheat production
(Crop farms)

. Flour production Flour sales
Wheat production 208.6 thousand tons 208.6 thousand tons
361.1 thousand tons ducti |
(Production costs MNT 139 billion) Bran production Bran sales
70 thousand tons 70 thousand tons
Revenue of flour production Turnover of flour sales
MNT 184.2 billion MNT 229.5 billion
Revenue MNT 180.6 billion
Revenue of bran production Turnover of bran sales
MNT 26.6 billion MNT 35 billion
Profit/Value created: Value added: Value added:
MNT 41.5 billion MNT 30.2 billion MNT 53.7 billion

Gross Value Added = MINT 125.4 billion

Share in GVA =33% Share in GVA = 24% Share in GVA = 43%

Figure2.8: Gross Value Added in the whelddur value chair2017

The values added in theore processes of the value chain are more clearly illustrated at a scale of MNT
100.At this scalea MNT 100 input in wheat productioP016 wadurnedinto a MNT 130 output after

the harvest, a MNTSR output after milling and, eventually, a MN'BOfinal output after retail trade. In
other words, out of every MNT 100 invested in wheat productidmeat growers mills and traders
earred MNT 30, MNR2and MNT38, respectively (Figure @.

Value after harvesting Value at retail trade
(Consumer price)

Production costs Value after milling

(Farm gate price)

MNT 100 MNT 130 MNT 152 MNT 190

Figure2.9: Value adding in the core processes of the whiatir value chain 2017
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2.5.2 Gross Value Added in the Whed&tcohol value chain 2017

The production costs of wheat were MNT 385 per kg in 2016. The average price of wheat twidsstill

for alcohol was MNT 450 per kg, slightly lower than the price of bread wheat due to quality difference.
The distilleries produced 3.5 thousand tons of raw alcohol out of 10.8 thousand tons wheat supplied,
and the raw alcohol was used in the productiof 8.75 thousand tons of vodka. The average price of
wholesale price of vodka was MNT 15 thousand per kg and at retail trade a margin of 10% was added,
resulting in consumer price of MNT 16.5 thousand per kg.

According to the above calculation, the whedtohol value chain in 2017 turned an initial input of MNT
4.2 billion into a final gross output of MNT 144.4 billion and resulted in a GVA of MNT 140.2Hi&on.
shares of crop farms, processors and traders in the GVA were 0.5%, 90.1% and 9.4%vebqpégure
2.10).

Vodka trade
(Wholesalers and retailers)

Wheat production
(Crop farms)

Wheat processing
(Distilleries and vodka producers)

Raw alcohol production
3.5 thousand tons Vodka sales

&:} Vodka production 8.75 thousand tons
8.75 thousand tons

Wheat production
10.8 thousand tons
(Production costs MNT 4.2 billion)

Revenue MNT 4.9 billion Revenue MNT 131.25 billion Revenue MNT 144.4 billion
Profit/Value created: Value added: Value added:
MNT 708.5 million MNT 126.4 billion MNT 13.1 billion
Gross Value Added = MINT 140.2 billion
Share in GVA = 0.5% Share in GVA =90.1% Share in GVA = 9.4%

Figure2.10: Gross Value Added in the whealtohol value chain 2017

This means that out of every MNT 100 invested in wheat production crop farms, processoetahd
tradersearned MNT 17, MNT 3011 and MNT23despectively (Figure 21).

Value after harvesting Value after vodka Value at retail trade
(Farm gate price) production (Consumer price)

Production costs

MNT 100 MNT 117 MNT 3128 MNT 3440

Figure2.11: Value adding in the core processes of the whalabhol value chain 2017
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3. Analysis of the rapeseed value chain
3.1 Primary poduction

3.1.1 Volume and geographical distribution of rapeseed production

Rapeseed is considered as a major alternative to wheat as a crop for large scale production due to limited
export opportunities of wheat in contrast to almost unstoppable Chindsmand for oil and energy

crops. Rapeseed was grown on 83.9 thousand ha in 2013 and 86.5 thousand ha in 2014 in comparison
with only 32.5 thousand ha in 2012. The year 2015, however, exposed the vulnerability of imported
rapeseed varieties to Mongolian drght. The average rapeseed yield per ha in 2015 was less than a half

of the 2014 yields. Consequently, sown areas of rapeseed dropped to 66.1 thousand ha in 2016 but
increased again to 79 thousand ha in 2017, reaching 15.1% of total sown areas. Theothiatipn of
rapeseed ranged between 13.5 thousand tons in2(@151.9 thousand tons in 2014 (Table 3.1).

Table3.1: Overview of rapeseed production between 2013 and 2017

Parameters 2013 2014 AONIS) 2016 2017
Sown area, 1000 ha 83.9 86.5 83.0 66.1 79.0
Share in total sown area 20.2% 19.6% 15.8% 13.1% 15.1%
Total harvest, 1000 t 41.7 51.9 23.1 21.4 13.5
Yield per ha, t 0.5 0.6 0.28 0.32 0.17

Source: NSO, 2017.

Rapeseeds grown inl3out of 21 aimags. The main regionrapeseedoroduction is the Central region

with Selengeand Tuvaimags taking a combined share of 57.9% in the total production during the period
2013 to 2017. Next to these aimags, Dornod and Sukhbaatar in the Easggon contributed 14 and

9.8 percent of the production, respectively. The remaining 12.4% of the production was distributed
across 9 aimags in all 4 regions, with Darkhah, Bulgan and Khentii having a slightly dominating role.
Rapeseed is not grown @imags in the Gobi and Altai mountain stdgions yet (Figure 3.1).

Figure3.1: Share of each aimag in total rapeseed production in the period 2013 to 2017
Source: NSO, 261
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3.1.2 Structure of rapeseed growers

On average of the period 2013 to 2017, 87% of the total sown areas and 90% of the total harvest of
raoeseedwvas attained by enterprises and the remaining 13% of the sown areas and 10% of the harvest
by family farms. The structure of rapeseed growersenblesthat of wheat growersin fact, most
rapeseed growers also grow wheat, partly in rotation with rapeseed. Hence, the typical rapeseed grower
is a mechanized farm with more than 500 ha, or rather more than 1000 ha, arable land. The exact
number rapeseedrowers is unknowiiTable 3.2).

Table3.2: Structure of rapeseed growers

Parameters AONK 2014 2015 2016 2017
Sown area, 1000 ha
Enterprises 73.2 78.2 68.8 56.6 70.9
Family farms 10.7 8.3 14.2 9.5 8.1
Harvest, 1000 t
Enterprises 37.7 47.2 20.7 18.5 12.9
Family farms 4.0 4.7 2.4 2.9 0.6
SourceNSO2018.

3.1.3 Total supply and exports

For unknown reasons, rapeseed exports and imports are not captured in customs statistics that are
accessible for the public. Imports of rapeseed are rather unlikely since the rapeseed industry in Mongolia
is limited to two processors and only one of theMirid Tech is in operation. That very processor
confirmed no imports of rapeseed. Exports on ttieey hand, are well known. According kind Tech

approx. 15 to 20 of total rapeseed harvest is delivered for domestic processing and the remaining 80 to
85% is exported to China. In 2017, for example, the company was only able to secure 2000 tons of
rapeseed from domestic growers for processing. The remaining 11.5 thousand tons of rapeseed were
exported to China.

The domestic demand for vegetable oil is estimated at 10.95 kg per capita (at an average daily ration of
30 g) and 31.2 thousand tons in totarmyear. For the production of 1 kg rapeseed oil 2.36 kg rapeseed

is required. Hence, the total domestic demand for rapeseed is approx. 73.63 tons. Thea20dst of
rapeseed equalled8% of the required amoungince only 2000 t of rapeseed were lefteafexports,
however, the rate of domestic sufficiency only reached 2.7 percent.

3.2Distribution and processing

Asalsoconfirmed by rapeseed growers interviewed in this study, 80 to 85 percent of the rapeseed
harvest is exported to China throughtermediary tradersand the remaining 15 to 20 percent is
delivered toMind Techfor processingThe main product of rapeseed processing is rapeseed oil and the
marketable byproduct is expellerRapeseed oil is marketed via wholesale and/or retail wénlgeller

is sold to livestock farms, mostly through feed trad@¥gyures 3.2nd 3.3.

Mind Tech has a capacity of producing 100 tons of vegetable oil per day and 33 thousand tons per year.
The production facility in Selenge aimag commenced its operatid?012 and has been processing
sunflower, soy and rapeseed for vegetable oil productidhile the }u % vVC[e % E} p S]}v % ]
sufficient to cover the domestic demand for vegetableunitlersupplyof rapeseed forcethe company

to only use 6% of itsapacity. Furthermore, the company imports premium quality rapeseed seeds from
Germany and distributes to crop farms on the condition to purchase the harvest bafttunately,

many crop farmslo not comply withtheir agreement and sell their harvest @hina instead.

(N¢
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Figure3.2: "KEP]1Z_ A Pari expellgjoduced from Mongoliasgrown rapeseed

Figure3.3: Distribution channels afapeseed

15



3.3Gross Value Added of the rapeseed value chain

3.3.1 Gross Value Added in the Whe&lour value chain 2017

Themarket price of rapeseed in late 2016 and 2017 ranged between MNT 900 and MNT 1000 per kg. In
the GVA calculation, we used the lower price MNT 900 thousand per t. The production costs of rapeseed
were estimated through interviews with crop farmers at MNI52housand per t. The processing of
2000 t rapeseed delivered to Mind Tech resulted in the production of 982 t rapeseed oil and 1684 t
expeller, which were sold at wholesale prices of MNT 2500 per kg rapeseed oil and MNT 888 per kg
expeller. At retail trde, an average margin of 10% was added to the prices of each product.

In accordance with the above calculationse trapeseed value chain 2017 turned an input of MNT 0.6

billion into a gross output of MNT 4.4 billion and resulted in a GVA of MNT 2@ MillidZ PE}A Ee[ «Z
in the GVA was 32%, that of the processor 57% and the share of retail trade 11%, resp@eitiuety

3.4).

Figure3.4: Gross Value Added in the rapeseed value cBait7

This meanshat out of every MNT 100 invested in rapeseed production crop farms, processors and
traders earned MNT 205, MNT 365 and MNT 67, respectively (Figure 3.5).

Figure3.5: Value adding in the core processeslof rapeseed value chaz017
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4. Analysis of the potato value chain
4.1 Primary poduction

4.1.1 Volume and geographical distribution of potato production

Due to the satisfaction of the domestic demandtgto productionhas stabilised around 15 thousand

ha of sown areas during the last 2 years. The hectare yields greatly vary, not only depending on the
weather but also on the availability of irrigation at each farm, but average at approx. 12 tons. The total
production duing the last five years reached a maximum of 191.6 thousand tons in 2013 and a minimum
of 121.8 thousand tons in 2017 (Taldl&).

Table4.1: Overview ofpotato production between 2013 and 2017

Parameters 2013 2014 AONIS) 2016 2017
Sown area, 1000 ha 155 13.2 12.8 15.0 15.1
Share in total sown area 3.7% 3% 2.4% 3% 2.9%
Total harvest, 1000 t 191.6 161.5 163.8 165.3 121.8
Yield per ha, t 12.4 12.2 12.8 11.0 8.0

Source: NSO, 2017.

Potatois grown inall 21 aimags and in Ulaanbaatdihe main region gfotato production is the Central

region, with Selengeand Tuvaimag contributing 37.9 and 26.2 percent of the total production,
respectively, on the average of the period 2013 to 2017. NaatkharUul aimag in the Central region,
Khovd in the Western region and Bulgan in the Khanghai region contributed 6.1%, 4.3% and 3.7%,
respectively, during the same periddh. all other aimags, potato production was below 3% of the total

or below 5000 tos, with some aimags in the Southern region only producing 60 to 200 tons per year
(Figured.1).

Figure4.1: Shareof each aimagn total potato production in the period 2013 to 2017
Source: NSO, 261
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4.1.2 Structure of potato growers

On average of the period 2013 to 2027 %of the total sown areas and9%% of the total harvest of
potato was attained by firmand the remaining 73% of the sown areas and 71% of the harvest by family
farms. The trend confirmshait potato farming is mainly a family business, run by sraalil medium

scale farmgTabled.2).

Table4.2: Structure of potato growers

Parameters 2013 2014 2015 2016 2017
Sown area, 1000 ha
Enterprise$ 4.2 3.2 3.3 4.1 4.8
Famil farms 11.3 10.0 9.5 11.0 10.3
Harvest, 1000 t
Enterprises 55.4 47.7 45.9 46.3 394
Famil farms 136.2 113.8 117.9 119.1 82.4
SourceNSQ2018.

Unfortunately, no reliable statistics on the number pétato growers are available. In the latest
agricultural census from 2011 the NSO counted 33461 family farms, most of which are supposed to
engage in potato and vegetable production (NSO, 2011). The MIA estimated the number of family farms
at 63 thousand s of 2013 (MIA, 2013). More recently, the MFA&Eermined 35,242 potato and
vegetable producers in total and estimated that 95% ofnthar approx. 3300 producers are family

farms (MFARD, 2@). This figure, however, is not confirmed by the NSO, acoptdimhich there were

only 15,985 familyrun crop farms in2017. Yet, we must accept the fact that none of these figures

%o E}Iule 119 ES JvsC pMe u vC ~(u]lJoC ( EGue_ E uu E- }
registered as crop farming enterprises, aétbame time, and extended families i.e. families with two or
more generations of crop farmers are counted as one farm in some cases and several in other cases. For
the purpose of this study, we are left to assume that there @pprox. 30thousand family drmsthat

engage in potato production on a regular or Amgular basis.

4.1.3 Total supply andself-sufficiency

Imports of potato, including seegotatoes ranged betweer82 and 17,059tons during the last five
years.Potato exportsvere irregular butreached4.5 thousandons in 204. The totalsupplyof potato
ranged betweenl21.6 thousand tons in 2017 and 221.1 thousand tons in 20&8.rate of domestic
production in total supply averagedb®%, peaking at 100% in2017(Table4.3).

Table4.3: Total supply opotato between 2013 and 2017

Parameters 2013 2014 AONI) 2016 2017
Production, 1000 t 191.6 161.5 163.8 165.3 121.8
Exports, 1000 t 2.5 45 - - 0.6
Imports, 1000 t 32.0 5.4 17.1 0.7 0.4
Total supply, 1000 t 221.1 162.4 180.9 166.0 121.6

Rate of domestic

o 86.7% 99.4% 90.5% 99.6% 100.2%
production in total supply

Source NSO2018.

1 Arms and cooperatives.
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The level of sel§ufficiency in potato was estimated by MFARD (2016) using a relasiophisticated
calculation, in which variables such as the share of seed potatoes in total harveghgoesst and pre
consumption losses and the limited purchasing power of rural andih@ame households were
embedded. According to this calculation, ttugal demand for potato was 115 thousand tons and the
rate of selfsufficiency was 88% on the average of the period 22085 (Table.4).

Table4.4: Total supply of potato between 2013 and 2017

Source MFARD2016.

While a replicabn of this calculation or a more sophisticated calculation for 2017 is beyond the scope
of this study we may assume that, given the fact that only 400 kg potatoes were imported in 2017, the
2016 harvest minus seed patees and losses nearly equalled the domestic demand in 2017. The
required amount of seed potatoes was approx. 45 thousand tons, and-haosest and pre
consumption losses are estimated at 15% in total (cf. MFARD, 2016). Accordingly, the net amount of
potatoes consumed from the 2016 harvest in 2017 was approx. 102 thousandadshe rate of self
sufficiency approx. 89 percentVe may conclude that while the demand for potatoegajigprox.of 110

to 120 thousand tons the consumption is in the range of th@isand tons per yeaAn addition supply

of 10 to 20 thousand tons of potatoes is required for full seifficiency.

4.2 Storage

According to MFARD, the storage capacity that was known at the end of 2015 was able to cover 69.7%
of the 2016 potato and vedable harvest. The rate of sufficiency ranged from 24.4% in the Khangai
region to 725.6% in Ulaanbaatar. Apparently, 35% of the total storage capacity is available in
Ulaanbaatar and this results in unbalanced geographic distribution of storage fadditipstato and
vegetable.Hence,the 69.7% rate of total sufficienay storage capacitys only hypotheticalin most

potato and vegetable producing aredise rate of sufficiency is far below it. In the major potato
producing aimags Selenge and Tuv, fmtance, the rates of sufficiency were 50.6 and 63.3 percent,
respectively. In summary, there is overall shortage of storage capacity for potato and this is most critical
in the major regions production, in contrast to the overcapacity of storage fasitib@centrated in the

capital UlaanbaatafTable4.5).

Table4.5: Capacity of potato and vegetable storage

Potato and vegetable harvestin 2016,  Storage capacity Sufficiency)

Parameters Potato Vegetables Total (P+V) as of 2015  of storage,
Western region 17,660 15,190 32,850 13,278 40.4
Zavkhan 2,320 1,260 3,580 4,540 126.8
Uws 3,220 3,400 6,620 2,880 43.5
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BayanUlgii 2,720 1,130 3,850 1,250 325

Khovd 8,690 8,900 17,590 2,780 15.8
GobiAltai 710 500 1,210 1,828 151.0
Khangai region 49,360 14,160 63,520 15,510 24.4
Khuvsgul 3,410 2,070 5,480 4,900 89.4
Bulgan 5,240 2,100 7,520 1,200 159.6
Orkhon 3,870 4,100 7,970 2,600 36.2
Bayankhongor 2,900 2,100 5,000 2,170 43.4
Arkhangai 3,530 1,190 4,720 955 20.2
Uvurkhangai 4,310 2,600 6,910 3,685 53.3
Central region 102,014 54,780 156,794 87,025 55.5
Selenge 40,690 31,300 71,990 36,400 50.6
DarkhanUul 6,830 15,500 22,330 9,720 435
Tuv 54,310 6,900 61,210 38,740 63.3
GobiSumber 97 100 197 350 222.9
Dornogobi 210 280 490 620 126.5
Dundgobi 120 60 180 470 261.1
Umnugobi 540 64 604 725 120.0
Eastern region 6,670 3,640 10,310 6,868 66.6
Khentii 3,820 2,500 5,320 2,100 39.5
Sukhbaatar 510 240 750 850 113.3
Dornod 2,340 900 3,240 3,918 120.9
Ulaanbaatar 3,510 5,800 9,310 67,366 725.6
Total 179,210 93,530 272,740 190,047 69.7

Source MFARD, 2016

According to MoFALI, the total storage capacity of potato and vegetables increased tatzaand

tons by the end of 2017. The number of storage facilities is estimated at approx. Bgovernment

is aiming to increase the total capacity to 297.5 thousand tons by 2020. Besides the overall shortage in
storage capacity a matter of concerrtli® quality of storage. According to MoFALI, approx. 60 percent

of storage facilities do not meet the qualigtandards,and thisincreases the pogharvest losses of
potato and vegetables up to 35 percent. Major elements increasing losses during stbedgeere
identified through the assessment include wooden walls, bulk storage of different vegetables, non
regulation of the micro climate and lack of plant protection measures (MoFALI, 2018).

4.3 Distribution and processing

Due to lack of processing potatodslivered in unprocessed form to consumePotatogrowerssell

10% of their harvest directly or through retail trade, 50% to intermediaries, 10% to wholesalers after the
autumn harvest and store the remaining 30% fonter and spring sales through retail trade and food
markets, which offer wholesale and retail trade at the same time. The intermediaviesown approx.

50% of total storage facilities for potato and vegetabted] approx. 40% of the potato that they toght

from farmers at food markets, 30% through retail trade and the remaining 30% to individual buyers such
as restaurants, hospitals, holiday resorts and canteens (cf. MFARD, 2016). Overall, the potato value chain
isrelatively simple, with its core prosses only including primary production and trade (FigLi?3.
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Figure4.2: Distribution channelsf potato

Processing of fresh potatoés uncommon Instead, several plants producing French fries and dhips
Ulaanbaatar use imported potato starch or frozen French fries. In 2017, for instance, 44.3 tons of potato
starch were imported. The reasons for not using domestically grown potatoes in processing include lack
of the specific varieties for either Frenfifes or chips production, and the investments and maintenance
costs required for storage and processing of fresh potatdém Elite Seed LLC in Selenge aimag is
growing the Shepodi variety along with its plan of producing French fries using Mongakan gr
potatoes. But this operation is still in its experimental stage, hence insignificant for the potato value
chain yet.

4.4Pricing

Potato price is not regulated but freely negotiated between sellers and buyers. During the last five years
shows there hasiot been any significant change in potato price although production costs have
increased, primarily due to increased fuel price and labour costs. Hence, the relatively stable price trend
indicates stagnating to decreasing profitability of potato croppihgole 4.6).

Table4.6: Average price of potato between 2013 and 2017

Parameter 2013 2014 2015 2016 2017
Potato price, MNT per kg 938 988 1263 969 884
Source NSO2018.

The farm gate price of potato rarely exceeds MNT 300 while the retail price is usually above MNT 1200.
On food markets, potato prices are relatively similar, but differences arise upon the location of each
market. At markets in downtown Ulaanbaatar the qariis by MNT 100 to 200 higher than the price
offered at food markets in the suburb&easonal fluctuations are not typical for retail prices but
substantialon food markets The price peaks around the end of July when fresh early ripening potatoes
are offered. During the first week or so, the price climbs up to MNT 1500 to 2000 per kg but it gradually
drops to the normal level of MNT 800 to MNT 1000 (Figure 4.3).
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Figure4.3: Average retail price of potatmiUlaanbaatar in 2016
Source NSO2018.

4.5Gross Value Added of the potato value chain 2017

Production costs of one kg potato in the vegetation season 2016 were estimated at MNT 282.1- on non
irrigated fields MNT 306.7 on irrigated fieldsnd MNT 205 on averad®FARD, 2016). The farm gate
price of potato in autumn 2016 averaged MR84 per kgThis is also the price attained by direct sales

of growers. Intermediaries sold potatoes at MNT 575 per kg, and ttideshle and retail prices in 2017
averaged at MNT 696 and MNT 759, respectively. The total amount of potato sold by farmers was
approx. 103.7 thousand t, which is determined by deducting 10%arstest loss and 45 thousand t of
seed potatoes from the tatl 2016 production (165.2 thousand Bs described in section 4.3, 10% of

the 2016 potato harvest was sold directly by farmers, $3imtermediaries,30%by wholesalersand

the remaining 10% through retail tradef. MFARD, 2016).

According to the abovealculation, thepotato value chain in 201@ttained a GVA of MNT 26.1 billion,
hence turning the initial input of MNT 30.6 into a gross output of MNT 56.7 bilibB. P E}A E-«[
contributed 35% of the GVA, intermediaries 38%, wholesalers 5% and ret&itrad%, respectively.

The relatively little share of the wholesalers in the total GVA is explained by the fact that only 10% of
the total harvest is channelled through wholesale (Figure 4.4).

The value of potato grown on a MNT 100 investment became MNTwtign it was sold by growers
themselves. It became MNT 195, MNT 236 and MNT 257 when the potato was bought by intermediaries
and sold directly, via wholesale and via retail, respectively. The highest value of MNT 157 was added to
a MNT 100 investment ingtato production in the case that the potato was sold by the grower to an
intermediary trader, who then sold it via retail (Figure 4.5).
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Figure4.4: Gross Value Added in the potato value ch2d17

Figure4.5: Value adding in the core processes of the potato value chain 2017
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5. Conclusions

This studyidentified thefollowingmajorweaknesses in the value chains of wheat, rapeseed and potato

x Croppingis extremely vulnerable to climate risks, and thist only threatens the economic
viability of the cropping sector but also results in strong fluctuations of the domestic supply,
which in turn, threatens stable operation of the processing sector.

x Due to the vulnerability of cropping to climate risks smlifficiencyof the strategic cropvheat
is seriously endangered and there is no guarantee for securaggeit in theeventof upscaling
production.As already experienced during the 2008 foodistiwhiclraised theprice of bread
by 60% within a few monthdespite preventive measures of the governmedépendency on
wheat and flouimports is a time bomb that only awaits its explosion.

x In the case of potato, the economic viability of croppingdditionally threatened by persisting
price stagnation in relation to increased production co3ise price stagnation, in turn, is the
result of the lack of fresh potato processing. The market for potato is relatively satisfied, and the
only opportunityfor extending the market capacity lies in the use of fresh potatoes instead of
imported starch and frozen potatoes by the processing industry.

x Also, the wheaflour value chain and the rapeseed value chain are characterised by
underutilisation of the procesing capacity i.e. undersupply of crops in relation to the processing
capacity available. The extreme case is the rapeseed processing facility of Mind Tech, which only
utilises 6% of its capacity.

x Due to its relatively high profitability rapeseed prodactican be expected to increase in the
near future.However, the fact that up to 85% of domestically grown rapeseed is exported to
China presents a serious concern that urgently needs to be addressed. Not only does this trend
conflict with the policy goal fodeveloping domestic value chains but also endangers an
exemplary model of value chain development, introduced by Mind Tech at its own risk, to

}oo %os X dZ]e %]0}8 ~ }JvEE § ( EGu E_ u} o =« EA - ] &
to stimulate inroduction of similar value chain models.

x There is overall shortage of storage capacity for potato and this is most critical in the major
regions production, in contrast to the overcapacity of storage facilities concentrated in the
capital Ulaanbaatarinaddition, poor design and maintenance of storage facilities causes up to
35% postharvest losses of potato.

x Although reliable benchmarks are not availatieststudy (}pv 3Z PE}A Ee+[ «Z E + Jv §

of the to be relatively insufficientn the extremecase of the wheaalcohol value chain it is only
0.5 percent.

x The most imbalanced pricing pattewasfound in the potato value chain: the consumer price
is more than double the producer (farm gate) prfoe the same unprocessed crophis is not
to neglect the burden of storage costs and losses that is carried by intermediary traders. In fact,
it is not possible to identify a winner in this value chain. At presenkeglactors of this value
chain aretrapped in a losing situationith no clear way forwardMost critical are the growers,
who have to keep up with increasing production costs with no realistic perspective of getting
better prices for their potatoes.
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