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APPLE VALUE CHAIN: PRESENT STATUS, PROSPECTS
AND CHALLENGES

-Rajendra Prasad Bhari !
- Gopal Prasad Shrestha 2

ABSTRACT

Temperate climatic condition of the country provides good prospects and opportunity for apple production in
the country especially in the inner Himalayas rain shadow areas of high hills. Despite of good potential, the internal
demand of apple is being met by the import of large quantity of apple in the country. The average productivity of
apple in the country is at lower level (7.0MT/ha) as compared to ten years back (9.23MT/ha), however the apple
productivity of some districts like Mustang and Manang have shown good indication of maintaining the productivity
at 12-12.5MT/ha. Efforts are being made by the government to scale up the apple area expansion and productivity
increment through the concept of super-zone, zone, block and pocket development program towards different level
of commercialization to industrialization. Value chain approach has been undertaken in implementing the production
program of apple so that different actors of apple value chain can put a consolidated efforts to achieve significant
results. Financial analysis of the apple value chain shows that the Pay-Back Period (PBP) is around 8.08 years with
per kg investment of Rs.28.44, and return on investment (Ro1) is 58% at 10 years of period. Within the frame of
good program and planning, there are still a noticeable constraint at various level of apple value chain functions like
availability of quality apple saplings, timely technical support, post-harvest facilities and organized and competitive
marketing of apple.

Key-words: Temperate, Commercialization, Value Chain Function, Consolidated efforts

1. INTRODUCTION

Generally fruit crops are considered as high value crops as compared to cereals. Their productivity and
profitability are higher than the cereals crops. Different agro-ecological zones of Nepal have shown the comparative
advantage of growing different type of fruit crops from tropical to temperate. Temperate fruits in high hills, warm
temperate fruits and citrus in the mid-hills and tropical fruits in the terai areas are grown in Nepal. Government
policy/program support has accorded high priority in commercial production of different fruit crops. Agriculture
Perspective Plan (APP) has identified apple in inner Himalayas. Commercialization of agriculture is one of the major
objectives of Agriculture Policy, 2061 and directly related with promotion of horticultural commodities. Periodic
five years plans of the country has initiated special program on fruit production in focused districts. Agriculture
Development Strategy (ADS) has provisioned apple in 15 potential commodities for commercialization in the
country. From ninth five years plan, the Government has taken a policy of developing commercial orchards of
apple in suitable pocket areas of the then Western to Far-Western Development Regions. Ten districts: Manang,
Mustang, Kalikot, Jumla, Humla, Mugu, Dolpa, Bajura, Bajhang and Darchula have been recognized as most suitable
for commercial apple cultivation. Prime Minister Agriculture Modernization Project (PMAMP) has already started
Super Zone and Zone from Federal Government. Provincial Governments have also been implementing Block and
Pocket programs in commercial agricultural commodities including fruits crops with very attractive package of
incentives/subsidies including apple.

High Mountain Agribusiness and Livelihood Improvement Project (HIMALI) (Oct 2011- Sept.2017): With the
grant assistance of ADB has also supported apple value chain in high mountain areas of targeted districts. It initiated
introduction of high density planting of apple on commercial scale in Manang district.

High Value Agriculture Project in Hilland Mountain Areas (HVAP), seven years (2010/11to 2017/18) IFAD funded
project, has supported for apple value chain based sub-projects in Jumla and Kalikot districts. As a follow up of HVAP,
Agriculture Sector Development Programme (ASDP) has been implemented and it has also expanded apple value
chainin Humla, Mugu and Dolpa districts.

2. STATUS OF APPLE PRODUCTION
2.1 Apple Variety:

There are 58 apple varieties under germ plasm collection in different horticulture research stations, horticulture farms and
private owned farms. Among them, following are under recommendation for cultivation (Table 1).

1 Secretary, Ministry of Land Management, Agriculture and Cooperatives, Karnali Province, Surkhet
2 Freelance Horticulturist, Kathmandu Metropolitan City-32,Jadibuti, Koteshwor
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Table 1: Apple Varieties, their Domain Areas and Major Attributes

Variety Domain Major Attributes

Vigorous tree, oblong to conical in shape, dark red with stripes; mid season

Royal Delicious High Hill maturity, self-unfruitful

Vigorous tree, oblong to conical in shape, dark red stripes over yellow; mid to

Red delicious High Hill late maturity, self-unfruitful

Vigorous tree, oblong to conical in shape, dark red colour with small dots; mid

Rich-a-red Delicious | High Hill |, 5. o maturity, self-unfruitful

Vigorous tree, roundish in shape, greenish yellow to golden yellow, late
Golden Delicious High Hill | maturity, self-fruitful and good pollinizer for most of the commercial varieties
grown in Nepal

Precocious and spur type, red orange colour, good blend of sweetness and

Gala High Hill tartness; ripens in140-160 days after full bloom

Red Fuji High Hill  |Early ripening, red blush and stripe pattern over 80 to 95 % of the fruit surface

Golden Spur High Hill |Resembles to golden, spur type, good pollinizer

Anna Mid Hil Low chilling variety, oblong to conical shape, fairly sweet and sour, early
ripening, self-fruitful, better harvest if pollinated by Dorset Golden

Vered Mid Hill Low chilling variety, oblong to conical shape, light greenish yellow skin with
slight red blush, fairly sweet and sour, early ripening, self-fruitful

Naomi Mid Hil Low chilling variety, oblong to conical shape, red orange colour with good taste

and long self-life

Source: Shrestha G.P. et.al., 2017

There are three apple rootstocks common in use i.e Crab Apple (Malus baccata), Edimayal (M. sikkimensis) and Japanese
rootstock (M. prunifolia)

1.2 Area, Production and Productivity

Ten years’ (2008/09-2017/18) area, productive area, production and productivity of apple is given in table 2
below. The table shows the decrease in productive area, production and productivity by 2.52%, 26.23% and 24.16%,
respectively whereas areaincreased by 15.54%. With respect to provincial level, Karnanli Province is leading province
in apple production, however, the productivity of apple is lower (6.5MT/ha) than Gandaki province (11.5MT/ha),
even lower than Province 3 (7.1MT/ha) and national level productivity (7MT/ha).

Table 2: Area, Production and Yield of Apple

Year Area (ha) Productive Area (ha) Production (MT) Yield (MT/Ha)
2008/09 9422 4240 39114 9.23
2009/10 9891 4510.2 41754.9 9.26
2010/11 10312 5048 42704 8.46
2011/12 10926 5674 48946 8.63
2012/13 10223.5 5063 42813.6 8.46
2013/14 10674.4 5140.8 35920.7 6.99
2014/15 11165.9 5599.7 43502.1 7.80
2015/16 11487 5625 41011 7.30
2016/17 12014.85 3706.6 19850.2 5.36
2017/18 10886 4133 28895 7.00
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Year

Area (ha)

Productive Area (ha)

Production (MT)

Yield (MT/Ha)

Percent increase &

period

decrease in ten years

15.54

(2.52)

(26.13)

(24.2)

Source: MoAC, 2009, 2010, 2011; MoAD, 2012, 2013, 2014, 2015, 2017; MoALD, 2018, 2019.

With respect to provincial level, Karnali Province is the leading province with a share of 65.9% of apple area in the
country followed by Gandaki province where the shareis 14.2% (Table 3).

Table 3: Area, Production and Yield of Apple at Provincial Level in2017/18

Province Area (ha.) Productive Production Yield % of total
Area (ha.) (MT) (MT/ha.) Production Area
Province 1 653.6 448.0 2801.2 6.3 6.0
Province 2 0 0 0 0 0
Province 3 108.0 76.015 542.7 7.1 1.0
Gandaki Province 1545.3 593.0 6796.4 11.5 14.2
Province 5 521.4 270.3 1470.6 5.4 4.8
Karnali Province 7171.9 2273.7 14886.2 6.5 65.9
Sudurpashchim Province 885.6 472.3 2398.0 5.1 8.1
Nepal 10885.8 4133.2 28895.1 7.0 100.0

Source: MoALD, 2019

In case of district level, the area and production of apple is the highest in Jumla followed by Mustang, however the
productivity of apple is highest (12.5MT/ha) in Mustang followed by Manang district (12.0MT/ha) with the lowest
productivity of 4.1MT/hain eastern Rukum (Table 4).

Table 4 Major Apple Production Districts of the Countryin 2017/18

Districts Area (ha.) Productive Area | Production (MT) | Yield (MT/ha.) % of total
(ha.) Production
Jumla 3,658 935 6,545 7.0 22.7
Mustang 1,200 415 5,188 12.5 18.0
Dolpa 955 331 1,654 5.0 5.7
Mugu 937 393 2,748 7.0 9.5
Kalikot 624 254 1,781 7.0 6.2
Humla 515 200 1,397 7.0 4.8
Eastern Rukum 293 142 583 4.1 2.0
Bajhang 283 194 971 5.0 3.4
Solukhumbu 229 195 1,149 5.9 4.0
Rolpa 224 126 878 7.0 3.0
Manang 215 104 1,253 12.0 4.3
Baitadi 206 84 436 5.2 1.5
Nepal 10885.8 4133.2 28895.1 7.0 100.0

3. APPLE VALUE CHAIN MAPPING
3.1 Stakeholders/Actorsin Apple Value Chain
Different actors involved in the apple value chain has been given in the following table.

Source: MoALD, 2019
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Table 5: Apple Value Chain Actors with their description

Actors

Description

Apple Nurseries

They produce apple grafted saplings and supply to the farmers. One Horticulture
Research Station in Jumla and 8 Horticulture farms/centers dealing with apple in
the country.

Agro-vets

They sell fertilizers, fungicides, insecticides and agriculture
tools/equipment. They undertake wholesale (dealer) and retail business in
coordination with input suppliers. Most of them also provide information to
apple farmers on management practices.

Farmers (Producer)

They produce apple for sale. Farmers mostly sell their products directly to
consumers at local market, airport area e. g. Jumla airport, Mugu airport and
Dolpa airport. However, semi commercial and commercial farmers that produce
apples in scale give apple orchard on contract/some to whole traders of distant
markets. Farmers are involved in few group/Cooperatives, which mainly help
them to get their saplings, advise on orchard management and sell the products
more easily. Most farmers also perform most of the value chain functions right
from arrangement of farm inputs to post-harvest handling and marketing of

apple.

Farmers Group/ Co-
operatives(Input-suppliers,
collectors, service providers)

Most groups/cooperatives provide technical, marketing and financial
service; collect apple from the members and sell as collective marketing; few
cooperatives do have cellar store for apple storage and sell in off-season

Road-head traders(collectors/
traders)

Collect apples from farmers, group/cooperatives and sell to wholesalers in
particular and local traders / retailers

Wholesalers

Wholesalers mainly buy apple from Road head traders / middle man or
collection center managed by Group /Cooperatives and sell them to the
retailers/Local traders in the local market. They also sell apples to whole sellers
of other regional markets They also import apples from India, China, New
Zealand, keep in cold stores and supply to local traders/retailers

Local Traders

Local traders mostly operate at District level or at market centers
Local traders collect apples from farmers at farm gate or at their shops. They buy
in bulk, do grading, sorting and sell at local markets

Retailers

Retailers buy apples from the wholesalers, transport to their shops, grading,
sorting, displaying and sell to consumers. They sometimes buy apples directly
from farmers. The retailers represent the final link that connects producers to
the consumers in the market chain

Processors

They source low quality grade apples and the damaged apples from collectors,
farmers, group/cooperatives directly. They make various processed products
from dried apples to apple cider, juice, wine and brandy.

Consumers

Most of the produce is consumed at household level. Consumers are mostly
individual households, schools, hotels, army camp and police camp and tourists.
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Actors Description

Service providers/ Support Agriculture Knowledge Centers (AKC), Urban and Rural Municipalities
Organization (UM/RM) provide apple saplings and other inputs under subsidy programs

as well as providing technical services to farmers. AKC/Municipalities also
facilitate groups/cooperatives in developing proposal and regulates those
programs. AKC/UM/RM also support in building cellar stores at cluster level
owned by Group/Coop. Horticulture Research Station, Rajikot, Jumla under
Nepal Agriculture Research Council (NARC) conducts research on apple varieties
and other technical trials and recommend for cultivation practices. The

station also produces apple saplings and sells to the farmers on demand

basis. AEC/District Chambers of Commerce support market linkages and also
provide market price information.

Horticulture Farms under federal and provincial government work on apple fruit
saplings production and provide technical services to apple growers at their
command areas.

National Centre for Fruit Development, Kirtipur works on preparing balance sheet
of apple sapling distribution for facilitation towards the farmers’ access to apple
saplings and also monitor the fruit nurseries and farm/stations for quality saplings
production.

Agriculture Information and Training Centre, Plant Quarantine and Pesticides
Management Centre, Centre of Agriculture Infrastructure Development and
Agricultural Mechanization Promotion facilitate in trading activities by providing
technology and establishing collection center, market structures and offering
export related supports.

PMAMP supports in establishing cellar stores, collection, establishing apple
orchards including importing high density variety saplings through to establish
modern apple farms. PMAMP has developed super zone (=>1000ha) and Zone
(=>500ha) programs.

Enablers and Facilitators Federal Government level Ministry of Agriculture and Livestock Development
(MoALD) and Ministry of Industry, Commerce and Supply, Federation of
Chambers of Commerce and Industry (FNCCI), National Centre for Fruit
Development facilitate research, demonstration, infrastructures support,
production and business through policy lobbying, policy formulation and
bilateral trade agreements.

Similarly Provincial level Ministry of Land Management, Agriculture and
Cooperatives and Agricultural Development Directorates facilitate block and
pocket program development, infrastructures support, production and business
through policy lobbying and policy formulation and program budgetary support.

3.2 Value Chain Functions

Different functions have been done by the actors involved in the apple chain value which have been described as
belowinthe table 6.

Table 6: Value Chain Functions and their Descriptions

Value Chain Functions |Descriptions

Input Supply Agricultural inputs primarily comprise apple rootstock seed/ apple saplings, fertilizer,
agro-chemicals like pesticides including tools and equipment etc. Agro-vets,

and, to a lesser extent, cooperatives /local traders/local government agriculture
Section/Agriculture Knowledge Centers are the first point of contact for farmers

for input procurement and information on cropping and management practices. In
addition, NGOs, projects, farmer groups and cooperatives, Agro-vet dealers also
provide inputs and information

Production Production is mostly done by smallholder farmers. Farmers are organized in groups and
cooperatives. These can represent both subsistence and semi commercial / commercial
production. Subsistence farmers generally self-organize input purchase and sales,
whereas the commercial farmers sell their produce to collectors or cooperatives.
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Value Chain Functions

Descriptions

Collection

Collection is a market intermediary function that includes the collection and assembly
of apples produced by farmers for further downstream flow of products in the

market. Middleman / road head traders in market centers close to the production areas
operate as collector where producers bring their produce for selling.

Collectors procure apple directly from the producers and also operate retail businesses
in the local markets. The collectors conduct assembling, grading, sorting, repacking

of the products and have linkages with the wholesalers located at major district and
regional markets based on the demand

Few groups/cooperatives/apple entrepreneurs act as collectors and operating grading
machines e. g. two portable apple grading machines in Jumla. Two large grading
machines one in Jumla, Chandannath and another in Marpha Mustang are in place but
not in function. Recently one more apple grading machine has been installed at Agro-

Manang, Manang.

Wholesaling

Wholesalers are mainly involved in buying apples from various collection centers/points
and supply them to local traders/retailers The wholesalers are mostly located at
Regional/national market centers. Wholesalers procure from the collectors and Group /
cooperatives in the producing areas.

There are 500 apple wholesalers at Balkhu and in Kalimati and around 40 importers of

apple in the country.

Retailing

The retailers represent the final link that connects producers to the consumers in the
market chain. Retailers undertake the grading, sorting, cleaning functions to make
the products appealing to the consumers which entails additional costs. The retailers
mostly procure from wholesale markets (Mandis) however sometimes they procure
directly from the producers and from the collectors.

Department stores like Bhatbhateni, Saleways, Bigmart and others in Kathmandu also
sell apples.

3.3 Value Chain Actors and Function Matrix
Value chain Functions against the actors have been presented in the following matrix (Table 7)

Table 7: Value Chain Actors and Functions Matrix
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1.1 Value Chain Map
A typical value chain map of Karnali Province showing different actors with their functions including
enablers/supporters has been presented in Figure 1 below:

VALUE CHAIN MAP OF APPLE — KARNALI PROVINCE
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Figure 1. Value Chain Map of Apple in Karnali Province

4 MAJORPRODUCTION ZONES OF APPLE IN NEPAL

Concept of super zone, zone, block and pocket have been implemented by Prime Minister Agriculture
Modernization Project (PMAMP). Accordingly, super zone has to be developed as a larger commercial agriculture
production and industrial centre with a minimum of 1000 ha land area. There is one super zone in Jumla. Similarly
zone has to be developed as a semi-commercial agriculture production and processing centre with a minimum of 500
ha of land. There are 6 zones (Kalikot, Manang, Mustang, Darchula, Dolpa and Humla). Likewise, block for commercial
agriculture production centre with minimum of 100 ha and pocket for small agriculture production centre with
minimum of 10 ha land have been implemented in potential districts of apple growing areas. At present the program
activities of blocks and pockets have been undertaken by provincial governments.

Source:www. pmamp. gov. np and personal communication
5 MARKET SITUATION OF APPLE
5.1 Demand and Supply

County’s demand of apple has been met by in-country production and import of apple from foreign countries
like China, India, New Zealand and United States of America. Out of total demand of 116595.5MT apple, share of in-
countryisonly around 19.8%, the major share (80.2%) is occupied by the imported apple (Table 8).

Table 8. Annual Demand/Consumption of Apple

Year Production | Postharvest Loss Export | Net Available Import Annual Demand/
(MT) (20%) (MT) (MT) (MT) Consumption (MT)
A B C E= A-(B+C) F E+F
2013/14 35920.7 7184.14 22.9 28713.66 56447.023 85160.683
2014/15 43502.1 8700.42 16.67 34785.01 46970.288 81755.298
2015/16 41011 8202.2 9.31 32799.49 61916.363 94715.853
2016/17 19850.2 3970.04 1.26 15878.9 82972.649 98851.549
2017/18 28895 5779 3.075 23112.92 93482.613 116595.538

Supply of in-country production is very limited in the season also mainly Bhadra-Kartik (Aug/Sept-Oct/Nov),

in some cases may reach to Falgun (Feb/Mar), only cold stored apple of Marpha, Mustang and Jumla, in limited
guantity. According to first-hand information from BH Enterprise, Kathmandu an apple wholesaler and apple
importer, there are around 500 wholesalers of fruits including apple in Balkhu and Kalimati Fruits and Vegetables
Wholesale Market. Major import points of apple are Rasuwa, Tatopani, Birgunj, Biratnagar and Kakarbhita. Not more
than 40 wholesale fruit traders are involved in the import of apple. About 30% of imported apple is consumed in the
Kathmandu valley market and rest 70% outside the valley.
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5.2 Exportof Apple

Export of apple is not so significant in figure. The five years’ apple exports’ data shows a declining trend from
22.9MTin2013/14and 1.3MTin 2016/17 however, there is slight increase in 2017/18 (3MT) (Table 9).

Table 9 Export of Applein 2013/14-2017/18

Year Quantity (kg) Amount (NRs.) Remarks
2013/14 22900 832266

2014/15 16670 278000 China and India
2015/16 9210 403000

2016/17 1260 35000

2017/18 3075 43000

5.3

Import of Apple

Source: MoAD, 2014, 2015, 2017, MoAD, 2018, 2019

Major share of the country’s demand of apple has been met by import. The following five years’ data of import
(Table 10) shows an increasing trend of apple import in the country. An amount of 56477MT of apple was imported in
2013/14 which increased to 61916MT in 2015/16, 82973MT in 2016/17 and even more in 2017/18 (93483MT) worth
of NRs.5632.3 million.

Table 10. Import of Applein 2013/14-2017/18

Year Quantity (kg) [Amount (NRs.) |Remarks

2013/14 |56,447,023 1,923,637,048 |China, India, New Zealand
2014/15 |46,970,288 | 1,982,955,170 |2nd America

2015/16 |61,916,363 3,480,907,000

2016/17 |82,972,649 4,879,726,000

2017/18 |93,482,613 5,632,295,000

Price

Source: MoAD, 2014, 2015, 2017; MoALD, 2018, 2019
5.4 Apple Arrivals at Balkhu Wholesale Market and Kalimati Fruits and Vegetables Wholesale Market and Market

In 2017/18 Balkhu, the largest fruit wholesale market in the country, sourced 35000 MT apples from China, India
and abroad besides negligible amount of 50 MT from Nepal.

Similarly, Kalimati Fruits and Vegetables Market, during the year 2017-18, sourced 631,306 kg apples from

various parts of the country including India, China and abroad. Out of the total 631,306 kg, 38100 kg apples from
various districts of the country, 90920 kg from India, 513075 kg from China, and 22601 kg from other countries. Out
of the total sourcing, only 6% were from internal source met by Jumla, Mustang, Manang, and Mugu whereas 99.4 %

imported from China, India, New Zealand and USA as shown in Figure 2 below.

HE Nepal

B Iindia MChina M Other Countries

Figure 2. Sources of Apple in Kalimati Fruits and Vegetable Wholesale Market

Source: KBCTC, 2019

The Kalimati market information also shows that the maximum and minimum monthly average price of apple ranged
from NRs 80-130 per kg with an average price of NRs.102.07 per kg (Figure 3).
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Figure 3. Maximum, Minimum and Average Price of Apple in Kalimati Fruits and Vegetable Wholesale Market
5.5. Marketing Costs:

Different costs are involved during postharvest handling and marketing of apple from farm gate to end
market. Costs are involved during grading, packaging, transporting, loading and unloading. Certain costs are also
involved to address the post-harvest loss and seen/unseen taxes during the marketing of apple. Costs involved
during the marketing of Jumla apple from Jumla to Kathmandu Wholesale Market has been presented in the Table
11 below. The total cost of one kg apple has reached to NRs.108.00 where share of packaging cost (cost of packaging
materials and labor for packing) is 18.5% followed by transportation cost (14.8%).

Table 11. Marketing Cost of Apple (per kg) from Collection Centre Jumla to Kathmandu Wholesale Market

Particular Amount (NRs. )
Fresh Apple Cost 60
Machine Grading Cost 3
Packaging and levelling including Styrofoam net cost 15
Labour cost of packaging 5
Transport Cost 15

Load unload cost 5
Compensation of other losses 5

Total Cost 108
Selling Price at Wholesale 130

Note: if stored in cold storage additional charge of NRs.3/kg/month
Source: RK Distillery, Jumla
6. FINANCIALANALYSIS OF APPLE PRODUCTION

Generally fruit production is a remunerative agri-business which gives higher return over investment. A financial
analysis of Jumla apple depicts that the pay-back period is around 8.08 years with per kg investment of Rs.28.44 and
where return on investment (ROI) is 58% at 10 years’ period (Table 12).

Table 12 : ASummary Sheet of Financial Analysis for 10 years apple project for one Ropani of apple Orchard

(Standard Type)
. Year
Indicator
1 2 3 4 5 6 7 8 9 10
Fixed 1130.95 |1130.95 |1130.95 [1130.95 4680.95 |4680.95 [4680.95 |4680.95 4680.95 4680.95
Expenditure
(NRs.)

Variable 6810.00 |4721.80 [4912.19 |7731.60 |12157.00|14352.40 |17116.79 |20647.20 |25399.20 |29441.20
Expenditure
(NRs.)

Total 7940.95 |5852.75 |6043.14 [8862.55 |16837.95|19033.35 |21797.74 |25328.16 |30080.15 |34122.15
Expenditure
(NRs.)
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Year

Indicat

ndicator 1 2 3 a 5 6 7 8 9 10
Production |0.00 0.00 0.00 0.00 450.00 |[525.00 675.00 825.00 1050.00 1200.00
(kg.)

Per kg 0.00 0.00 0.00 0.00 37.42 36.25 32.29 30.70 29.65 28.44
Investment
(NRs.)
Income from | 0.00 0.00 0.00 0.00 33750.00 | 42000.00 |57375.00 | 74250.00 |99750.00 |120000.00
sale (NRs.)
Net Profit/ |-7940.95 |-5837.34 |-6295.59 |-10254.26 |16271.04 |21924.14 |33395.28 |47364.42 |6809255 |82926.67
Loss (NRs.)
Surplus Cash | 0.00 -4706.38 |-9871.02 |-18994.34 | 2057.66 |28662.75 |66738.99 |118784.35|191557.86 |288165.49
Flow (NRs.)
Return on 0.00 0.00 0.00 0.00 11 15 23 33 47 58
Investment
(%)
Pay-back 8.08 Years
Period (Yrs.)
Gross Profit | 0.00 0.00 0.00 0.00 62.38 63.35 66.36 70.09 72.96 73.01
Margin (%)
Net Profit 0.00 0.00 0.00 0.00 48.51 52.20 58.21 63.79 68.26 69.11
Margin (%)
Break Even |0.00 0.00 0.00 0.00 21.68 16.93 11.63 8.73 6.30 5.17
Point (%)

Note: Details of analysis has been given in the Annexures from Annex 1to Annex 14

7. VALUEADDITION IN VARIOUS CHAINS

7.1 Value addition of apple in general in marketing chains:

Primary processing like cleaning, sorting, grading, packaging and storage etc. add value in the fresh produce
of apple. How values are being added during the marketing chain of apple from farm gate Jumla to retail market
of Surkhet has been presented in Table 13. The value of NRs.68.00 (including profit) has been added fresh value of
NRs.40 per kg of apple at farm gate on reaching the retail market of Surkhet.

Table 13. Value addition in one kg apple at various level of marketing chain from

Farm Gate Jumla to Retailing at Surkhet

Source: HVAP, 2017

Particular Per kg Apple Value Addition (Cost +
Selling (NRs.) Profit Margin)
Price at farm gate Jumla 40 0
Price at Collection Centre, Jumla 45 5
Price at collection centre /wholesaler after grading and packaging 68 23
Wholesale market at Surkhet Buying 78 10
Selling at Wholesale market at Surkhet 88 10
Selling at Retailers’ market at Surkhet 108 20
Total 68

7.2 Value Addition through Secondary Processing:

Value addition can be achieved through the processing of fresh apple while making diversified products of apple
e. g. apple jam, apple dried slices, apple juice, apple concentrates, apple crumble, apple pie, apple wine, and apple
brandy etc. The table 14 below shows how value has been added to fresh apple while making dried apple slices and

applejuiceinJumla condition.
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Table 14. Value Addition of Fresh Apple through Processing for Dried Apple Slices and Jpple Juice

Processed
Total Total Fresh Per kg | Fresh Apple | apple dried Value .
= Cost | Income | Apple (kg) el Rate value slice /juice) | Addition P
value

For one kg of 1150 | 1600 13 C 30 390 1600 1210 450
dry apple slices

For one litre of | 195 320 2 D 25 50 320 270 125
apple juice

Source: RK Distillery, Jumla

The Table 14 shows that value of NRs.1210.00 has been added to fresh value of NRs.300.00 while processing
13kg fresh apple to one kg of dried apple slices. Similarly value of NRs.270.00 has been added to fresh value of
NRs.50.00 while processing 2 kg of fresh apple to 1 litre of apple juice.

8.  FUTURE PROSPECTS OF APPLE PRODUCTION

Suitable Temperate Climatic Conditions: Temperate climate of higher hills and some temperate pockets of
mid-hills of the country provides an ample scope for apple production specially the inner Himalayas rain-shadow
areas for better quality apple production.

Import Substitution and Export Promotion: Demand of apple is increasing and to meet the demand import of
appleisalsoinincreasing trend. To address the trade deficit of apple, there is good prospect of import substitution. At
the same time premium quality apple (Organic/IPM product) can be produced and managed to export which also
shows good future prospects of export promotion of apple to foreign countries.

Value Addition for Diversified Products: In-country, the share of fresh apple in product diversification is
very negligible as compared to foreign countries resulting to import of different processed product from abroad to
meet the internal demand. This aspect also shows a good future prospect of promotion of apple-based processing
industries in the country which is very important for employment generation and income generation of the
people. This can also contribute to import substitution and export promotion of the processed apple products.

9. CONSTRAINTS AND OPPORTUNITIES

Constraints and opportunism in various functional level of apple value chain has been described as follows in
Table 15 and 16 below:

9.1 Constraints
Table 15. Constrains at Various Level of Apple Value Chain Functions

S.No. | Value Chain Function Constraints

1. |Input Supply e Most of apple varieties are old and choice for commercial varieties is very
limited

e Saplings not meeting the technical standards

e Lack of nursery act/directives

o Lack of separate apple mother stocks maintained in the government and private
nursery

2. |Production and e Commercial orientation in fruit farming is weak
Productivity

e Small size of orchards

e Productivity in general is low

e Fruit farming is still under rain-fed condition

e Agro-ecological potential exists in identified “production pockets

e Overall Fruit Orchard Management is poor

e Technical service is not sufficient enough and not timely available; Technical
expertise at local level is lacking

e Paying fee to service providers is not common
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S.No. | Value Chain Function Constraints

3. |Postharvest Post-harvest loss is still high in fruit crops due to poor postharvest handling
Quality Packaging materials not available in the country and packaging standards
not yet developed; custom tariff remarkably high in packaging materials
Postharvest facilities like pack house, cellar/cold storage not available
Cold chain system not yet initiated in fruit crops
National/Voluntarily quality standards not developed

4. |Value Addition Value addition is very weak in primary processed/processed product as
compared to imported ones
Share of fresh fruits processing is very low
Not well linked to agro-processing industries

5. |Marketing Marketing channels and marketing practice are not organized

Weak linkage and trust between apple producers and apple traders

Capacity lacking in producer groups / cooperatives interms of business planning
and marketing services resulting to poor performance of apple marketing

Inadequate market information and pricing mechanism

Dominance/monopoly of apple traders

9.2 Opportunities

Table 16. Opportunities at Various Level of Apple Value Chain Functions

S.No. | Value Chain Function Opportunities
1. Input Supply e High demand of new commercial varieties of fruit crops
e Demand of quality grafted fruit plants are high in demand for assured
quality and early production
2. Production e Agro-ecological potential exists in the identified “Apple Super Zone, Zones,
Blocks and Pockets”
e Increasing road networks in apple production sites
e Considerable potential to profitable increase in apple production, yields
and quality with the intervention improved orchard management and
postharvest management practices
e Opportunity for branding Nepali fruit under geographical indication/organic
logo with premium price
e Introduction of new varieties and technology development
3 Postharvest e Increased investment on establishing of modern postharvest facilities to
address the postharvest loss
4 Value Addition e Increased share of apple fresh fruit for value addition/processing
e Increased investment on apple fruit based small scale agro-processing
industries in the country
5. Marketing e Increased investment on infrastructural development for market facilities

in strategic location of expanding networks of distribution

e Expandtheagriculture market price information system (MIS) and upgrading
of existing market facilities

e Establishing mutual relationship between producers and traders

e Import substitution

e Export promotion premium quality apple
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10. ISSUES/CHALLENGES
»  Provincial policies still not formulated due to low capacity and weak human resources
ADS not transmitted to the province and local government
Poor linkage and weak information flow among three tiers of government
Technical backstopping and capacity development are weak at local and province level

YV V V VY

No or poor backstopping from federal to province/local government (broken technical linkages)
11. RECOMMENDATIONS
e  Federal government should facilitate provincial governments to formulate policies relevant for the
Agricultural commercialization with the strategic vision of ADS. Special focus from the Karnali, Gandakiand
Sudurpachhim Pradesh should be done for the promotion of apple value chain in their provinces
e  Establish stronglinkage and coordination among the three tiers of governments
° Enhance capacity of technical human resources at local and province levels through quality training
° Provide backstopping from federal to province/local governments at regular basis
e  Program planning/action planning should be done in holisticapproach in coordination with relevant value
chain actors of different levels.
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Annexes

Annex 1: Apple Grafted Plant Expenditure per Ropani

Second Year
S.No. Particular Quantity (ITIT;;) A(nliglsjr;t Quantit Rate | Amount
Y1 (NRs) | (NRs.)
1 |Procurement of two years old apple grafted plant | 15 70 1050 3 70 210
Total Amount 1050 210

Note: Per ropaniapple plant has been considered 15 plant and the increase in apple sapling present price by 10-25%

Annex 2: Average Yield Buildup (kg/ropani) of Apple

Crop Year
1 2 3 4 5 6 7 8 9 10
Apple 0 0 0 0 450 |525 |675 825 1050 1200
Annex 3: Income from apple tree
S.No. Particular Years
1 12 |3 |4 |5 6 7 8 9 10
1 |Income from applesale |0 |0 [0 |0 |[33750 |42000 |53375 |74250 |99750 [120000
Note: Farm gate price of apple considered at NRs 75/kg
Annex 4: Expenses on raw materials
S. . . Year
No. Particular Unit 1 > 3 2 s 5 7 3 9 10
1 |Compost Kg 20 25 30 45 50 60 70 80 90 100
2 |Urea Kg 2.62 3.93 5.25 6.56 |7.87 9.18 10.5 10.5 |10.5
3 |DAP Kg 1.65 2.47 3.3 4.12 4.95 5.77 6.6 6.6 6.6
4 |Potash Kg 0.52 0.76 1.05 1.31 1.57 1.83 2.1 2.1 2.1
5 |Insecticides |ml 100 (100 130 130 140 150 150 175 200 |[200
(liquid)
6 |Fungicides ml 100 |100 130 130 140 150 150 175 200 |200
(liquids)
7 |Copper g 400 |500 500 600 700 700 800 800 1000 |1000
Sulphate
Lime g 1000 | 1000 12000 |1200 1400 |1400 1600 1600 |2000 |2000
Mulching Doko |10 12 15 15 15 18 18 18 20 20
Materials
(straw, grass,
dry leaves
etc.)
10 | Micro- kg 1 0 0 2 0 0 2 0 0
nutrient
(Borax)
11 |Total Amount 1631 |{1741.79 {2012.19 (2131.6 |2457 |2492.39 [2806.79 |2867.2 {3529 |3541.2
(NRs.)
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Annex 5: Expenses on labor (NRs.)

S. Particular Year
No. 1 10
1 |Land Preparation, lay-out and 1200 |0 0
digging pits
2 |Planting 400 0 0 0 0 0 0 0 0 0
3 |Hoeing (twice) 400 400 400 400 |800 |800 (800 |1200 |1200 [1200
4 |Training and Pruning (twice) 400 400 400 400 (400 |400 |600 |600 |800 |800
5 |Basin making and manuring 400 400 400 400 (400 (400 |600 [600 |800 (800
6 |Irrigation (Thrice) 400 400 400 400 |400 |400 (600 |600 |800 (800
7 |Mulching 400 400 400 400 |400 |400 (400 |400 |400 |400
8 | Pesticides Spraying (four times) |400 400 400 800 (800 [1200 |1200 [1600 |[1600 |2000
9 |Bordo-pasting 200 200 200 400 |400 |400 (400 |400 |800 (800
10 |Harvesting 0 0 0 0 200 |[400 |600 [800 |1200 |1600
Total Amount 4200 |2600 |2600 |3200 3800|4400 |5200 6200 |7600 |8400
Note: Increase by 5% in the present rate of the labor
Annex 6: Annual Overhead Expense
S. . Year
No. Particular 1] 2 3 4 5 6 8 9 10
Communication Expenses 200 |200 (300 |400 |600 800 1000 |1200 |1200 |1500
2 |Carton (20kg capacity) 0 0 0 0 2640 |3250 |4290 [5535 |7420 |9000
procurement@NRs.100.00
3 |Transportation expense from 0 0 0 0 660 910 1320 |1845 |2650 |3000
apple orchard to Farm Gate@
NRs.30.00/Carton)
4 |Technical Service expenses 0 0 0 2000 [2500 ({2500 (3000 (3000 (3000 |4000
Total Amount (NRs.) 200 (200 {300 |2400 |5900 (2460 |9110 |11580 14270 |17500
Annex 7: Investment o Fixed Properties and Depreciation on Fixed Properties
uantty | une | et | Tot Egeme | Aae | epedaton
1 |Secateurs 1 No. |1000.00 |1000.00 7 142.857
2 |Pruning Saw 1 No. [500.00 500.00 71.4286
3 |Knapsack Plastic Sprayer (16L) 1 No. |2500.00 |[2500.00 6 416.667
4 |lIrrigation Polythene Pipe (35mm) | 100 m 60 6000.00 12 500.00
5 | Aluminum Stairs (ladder) 1 No. [8000.00 |8000.00 8 1000.00
6 |Foot Sprayer 1 No. |12000.00|12000.00 7 1714.29
7 |Harvesting Bag 3 No. |600.00 1800.00 4 450.00
8 |Plastic Crate 3 No. |900.00 2700.00 7 385.714
Total Amount (NRs. ) 34500.00 4681.00
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Annex 8: Costing of Annual Depreciation Amount

Year
Particular
1 2 3 4 5 6 7 8 9 10
Secateurs 142.9|142.9 |142.9 |142.9 |142.9 |142.9 |142.9 {1429 |142.9 |142.9
Pruning Saw 71.43|71.43|71.43 |71.43 |71.43 |71.43 |71.43 |71.43|71.43 |71.43
Knapsack Sprayer Plastic (16L) 416.7 |416.7 |416.7 |416.7 |416.7 |416.7 |416.7 |416.7 |416.7 |416.7
Irrigation Polythene Pipe (35mm) |500 |500 |500 |500 |500 |500 |[500 |[500 |500 |[500
Aluminum Stairs 0 0 0 0 1000 |{1000 [1000 [1000 |1000 |1000
Foot Sprayer 0 0 0 0 1714 (1714 |1714 |1714 1714 |1714
Harvesting Bag 0 0 0 0 450 [450 450 |450 [450 |450
Plastic Crate 0 0 0 0 385.7 |385.7 |385.7 |385.7 |385.7 | 385.7
Total Amount (NRs.) 1131 {1131 [1131 [1131 |4681 [4681 |4681 |4681 (4681 |4681
Annex 9: Investment Analysis (Current Expenses)
S. . Year
Particular
No. 1 2 3 4 5 6 7 8 9 10
1 |Procurementof |[750 |180 0 0 0 0 0 0 0 0
apple graft plant
2 |Raw materials 1660 |1726.38 [2264.63 |3523.31|2998 |3534.90[4988.76 |4424.62 |5106.5 |6492.37
Expenditure
3 |Labor 4200 | 2600 2600 3200 3800 |4400 5200 6200 7600 |8400
Expenditure
4 |Overhead and 200 |200 300 2400 5900 |7460 9110 11580 |14270 |17500
marketing
Expenditures
Total 6810|4706 5165 9123 12698 15395 [19299 |22205 |26977 |32392
Annex 10: Investment Analysis (Investment Categorization)
S. . Year
Particular
No. 1 2 3 4 5 6 7 8 9 10
1 |Sale’s Income 33750 42000 57375 |74250 [99750 120000
Expense 750 180 0 0 0 0 0 0 0 0
on the
procurement
of grafted
apple plan
3 | Expenses on 1660 1741.79 [2012.193 [2131.60 |2456.998 |2492.395 |2806.79 |2867.20|3529.20 [3541.20
raw materials
4 |Labor 4200 2600 2600 3200 3800 4400 5200 6200 7600 8400
Expenses
Overheads 200 200 300 2400 5900 7460 9110 11580 |14270 |17500
and marketing
expenses
Total Current | 6810 4721.8 4912.19 |7731.6 |12157 14352.4 |17116.8 |20647.2|25399.2 {29441.2
Expenditure
Contribution |-6810 -4721.8 |-4912.19 (-7731.6 |21593 27647.6 |40258.2 {53602.8 |74350.8 |90558.8
Margin
3 | Minus Fixed
Expenditure
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Annual 1130.95 [1130.95 |1130.95 |1130.95 |4680.95 |4680.95 [4680.95 |4680.95|4680.95 |4680.95
Depreciation
amount
Total fixed 1130.95 [1130.95 [1130.95 ([1130.95 |4680.95 |4680.95 |4680.95 |4680.95|4680.95 [4680.95
expenditure
4 | Net Profit -7940.95 |-5852.75 |-6043.14 |-8862.55[16912.1 |22966.7 |35577.3 |48921.8|69669.8 |85877.8
before Tax
5 |Profit Volume |0 0 0 0 0.63 0.65 0.70 0.72 0.74 0.75
Ratio
Annex 11: Composition of Capital
11.1 Management of Current Capital
Particular Investment (NRs.) Account of Current Capital (NRs.)
Procurement of Apple grafted Plant 750.00 750.00
Expenses on raw material 1660.00 1660.00
Labor Expenses 4200.00 4200.00
Overheads and marketing expenses 200.00 200.00
Total current Capital Required 6810.00 6810.00
11.2 Management of Fixed Capital
Particular Investment in Fixed Capital (NRs.) Investment (NRS.)
Fixed Capital 34500 34500
Total Investment on Fixed Capital 34500 34500
11.3 Management of Capital Composition
Particular Amount (NRs.) %
Self-Investment 41310.00 100
Loan 0.00 0
Total Fund Management 41310.00 100
Annex 12: Profit and Loss Details
. Years
Particular
1 2 3 4 5 6 7 8 9 10
Sales 0.00 0.00 0.00 0.00 33750.00 |42000.00 {57375.00 | 74250.00 {99750.00 | 120000.00
Income
Current 6810.00 [4706.38 |5164.64 [9123.31 12698.01 | 15394.91 | 19298.77 | 22204.23 |26976.50 |32392.38
Expenses
Total -6810.00 |-4706.38 |-5164.64 |-9123.31 |21052.00 |26605.09 |38076.23 |52045.38 |72773.50 |87607.63
Current
Profit
Depreciation | 1130.95 [1130.95 |1130.95 |1130.95 |4680.95 |4680.95 |4680.95 |4680.95 |4680.95 [4680.95
Net -7940.95 |-5837.34 |-6295.59 |-10254.26 |16371.04 | 21924.14 |33395.28 {47364.42 |68092.55 | 82926.67
Profit/Loss
before Tax
Deduction
Ratio Analysis
Return on 0.00 0.00 0.00 0.00 11.35 15.20 13.16 32.85 47.22 57.51
Investment
(%)
Total Profit | 0.00 0.00 0.00 0.00 62.38 63.35 66.36 70.09 72.96 73.01
(%)
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Net Profit 0.00 0.00 0.00 0.00 48.51 52.20 58.21 63.79 68.26 69.11
(%)
Current 6810.00 [4721.80 |4912.19 |7731.60 |12157.00|14352.40(17116.79 |20647.20 |25399.20 |29441.20
Expenses
Fixed 1130.95 [1130.95 |1130.95 |1130.95 |4680.95 |4680.95 |4680.95 [4680.95 |4680.95 [4680.95
Expenses
Break Even [0.00 0.00 0.00 0.00 21.68 16.93 11.63 8.73 6.30 5.17
Point (%)
BEP(RS)=FC/ | 0.00 0.00 0.00 0.00 7316.36 |7110.92 |6671.18 |6484.00 |6280.03 [6202.76
P/V Ratio
Annex 13: Projected Balance Sheet Details
Particular 1 2 3 4 5 6 7 8 9 10
Capital and
Liabilities
Net Profit Loss [-7941 -5837 -6296 -10254 16371 21924 33395 47364 68093 82927
Surplus Profit |0 -7941 -13778 -20074 -30328 -13957 7967 41362 88727 156819
Self- 41310 41310 41310 41310 41310 41310 41310 41310 41310 |[41310
Investment
Total Capital 33369 27532 21238 10982 27353 49277 82672 130037 [198129 |281056
and Liability
Capital
Net Capital 33369.05(32238.10 (31107.14 {29976.19 | 25295.24 |20614.24|15933.24 |11252.24 | 6571.24 |1890.24
Cash Surplus |0 -4706 -9871 -18994 2058 28663 66739 118784 191558 [279165
Total Capital 33369.05(32238.10 (31107.14 {29976.19 | 25295.24 |20614.24|15933.24 (111252.24 |6571.24 |1890.24
and Liability
Annex 14: Pay-back Period
Year |Profit Depreciation |Cash-flow Surplus Cash-flow
0 0 0 -144200 -144200
1 0 0 -144200 -144200
2 0 0 -144200 -144200
3 0 0 -144200 -144200
4 0 0 -144200 -144200
5 16371 4681 21052 -123148
6 21924 4681 26605 -96543
7 33395 4681 38076 -58467
8 47364 4681 52045 -6421
9 68093 4681 72774 66352
10 82927 4681 87608 153960

Total Investment NRs. 41310
Pay-back Period: 8.08 years (estimated)
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STATUS OF COFFEE VALUE CHAIN
DEVELOPMENT IN NEPAL

-Bhola Kumar Shrestha *

INTRODUCTION

Coffee, a popular beverage is being consumed more than 2.25 billion cups in the world every day. More than
90 percent of coffee is produced in developing countries but consumed in the industrialized economies. About 25
million small producers rely on coffee for a living worldwide. Forecast for World coffee production for 2019/20 is
163.7 million bag whereas the global consumption forecast is 167.9 million bags which shows a deficit of 4.2 million
bag (60 Kg = 1 bag). Global coffee consumption is estimated to grow by 2% annually. It is also forecasted that global
consumption of coffee in 2016-2021 will grow at 11.3 %.

< NOTE: Countries with seed types listed will donate seeds and receive plantlets.
g Countries without seeds listed will receive plantlets.
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Figure 1: Coffee Production Zone in the World

Coffee is grown in more than 70 countries. Brazil produces about one third of the global production followed by
Vietnam, Colombia, Indonesia and Mexico. Coffee is a major export commaodity and was the top agricultural export
for 12 countries in 2004; and “the second most valuable commodity exported by developing countries.”

Coffee is being grown in 42 districts in the mid hills of Nepal; however commercial production is in 21
districts. Gulmi, Arghakhanchi, Palpa, Syangja, Kaski, Lalitpur, Kavrepalanchowk, Sindhupalchowk, Nuwakot, llam,
Panchthar, Bhojpur and Dhankuta are the major coffee producing districts in Nepal. Coffee production with area has
also been increasing in a positive trend. Coffee production in 2013/14 was 429 ton green bean from 1911 ha. area
which in 2018/19 has reported to be 530 ton from 2761 ha. area
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Figure 2: Production and Plantation area of Coffee in Nepal

EXPORT IMPORT TREND OF COFFEE IN NEPAL

Export of Nepal coffee has been decreasing because of the increasing coffee outlets in national market total of 279
ton of coffee was exported in 2010/11 which in 2017/18 was only 84 ton. Whereas the import of coffee in 2010/11
was 31 tonwhichin2017/18 increased to 163 ton.

1 Kul Dhan Organic Agriculture Training and Research Center, Palungtar-2, Gorkha
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Figure 3: Export-Import Trend of Coffee
SHARE IN VALUE CHAIN

Market System Analysis of coffee in Nepal- 2018 reported that the highest margins have accrued to the
growers who are the poorest actors in the value chain on the basis that the conversion rates were 23 kg parchment
from 100 kg fresh cherry, 18 kg green beans from 23 kg parchment coffee, and 14.3 kg roasted beans from 18 kg
green beans, respectively. With associated pricing at each level, the share in net income was 35% at growers’ level
who produce fresh cherry and sell to Primary Coffee Cooperative (PCC), 20% at PCC level which prepare parchment
and sell to Coffee Cooperative Union (CCU), 11% at CCU level involved in hulling and sorting, and 34% at traders’
level involved in roasting and final product.

Economic analysis of fresh-cherry producer, pulper operator and secondary processor showed that cost of
production of fresh cherry, dry parchment and green bean was NRs 69.03/kg, NRs 411.46/kg and NRs 478.40/kg,
respectively. Benefit Cost analysis of these major players of coffee VC showed that coffee enterprise was a profitable
business with BC ratio 1.20, 1.04 and 1.24 respectively. Study provided evidence to the argument that secondary
processors were most benefited in the value chain. (Luitel, 2016).

Coffee is a high value crop and it provides more income than other regular staple crops. However, farmers are
still reluctant to plant coffee as it has a longer waiting period of three years compared to vegetables that yield in
months. Lack of human resources, lack of quality seed and saplings, problem of leaf rust and stem borer were some
other factors that has not motivated farmers to plant coffee to the extent possible.

Production

Despite a high demand for Nepalese coffee, production stands at a meager 530 tons of green beans. Adoption
of coffee farming is very slow. Around 32,000 farmers in the mid hills cultivate coffee in 2700 ha of land. This is very
small growth in many years compared to other commercial crops.

Quality of coffee seeds and seedling

Healthy and productive coffee plant starts from the seed. So, quality planting material is vital to the
sustainability of Coffee industry. The supply of planting material currently is haphazard, unmonitored and
unregulated. There is no way that a farmer can be sure about; which variety s/he is buying? Is it genetically pure?
Does the nursery follow best practices for raising healthy disease free plants?

Processing

Pulping, hulling and roasting are the three main steps of processing coffee. Farmers are processing at their own
in a small quantity at local resource base which are not meeting the minimum requirement of quality. Processing at
cooperative level has been introduced in some districts but multiple interest of the traders have constrained to run
the center effectively.
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Quality for export

It was a trend of past for traders and cooperatives to export the high quality coffee to international market and
the low-grade rest to the domestic market.The trend has changed in the recent years due to the demand of high
quality coffee in domestic market but many Cafes still complain about the quality of Nepalese coffee they receive.
There is also a chance of infiltration of international coffee to Nepali brand.

Unfair Competition

The coffee market in Nepal has a fair presence of private sector traders. Market system should promote
healthy competition but there are occasional instances of unfair competition between private traders and the
cooperatives in offering prices. This trend benefits the farmer in short run and may disrupt the existing farmer
friendly market system in the long run hampering the coffee industry as a whole.

Market system information

Nepal has signed 17 trade agreements and two transit agreements, which have provided the country with
improved access to regional and global markets. In the coffee export sector, Nepal faces 0 % tariff under the bilateral
trade agreement with India; under Most Favored Nation regimes in the EU and United States markets; and under
the preferential tariff for least developed countries in Japan and the Republic of Korea. The benefits of these
preferential market access provisions have not been properly informed and educated to the traders.

Policy constraints

Infrastructure for Coffee Cultivation Area: Coffee policy 2003, which is supposed to be the guiding policy for
the overall development of Nepalese Coffee sector, emphasizes on giving coffee cultivation area, the priority for
infrastructures like: road access, electricity, irrigation and communication. However, this has not yet been translated
into action. One of the issues constraining small holder farmers from adopting coffee farming is unavailability of
sufficient land. Policies to provide public and private land on lease for coffee farming have only been limited in
paper.

Research on Coffee: NARC, Coffee Development Center, Coffee Research Center, NTCDB and its two regional
offices have the institutional capacity to carry out technical research in coffee sector. But extending relation with
international research centers like World Coffee Research has not been materialized despite several rounds of
request.

Recommend areas of interventions in research and development of coffee crop to improve the value of
products including capacity building requirements for pro poor value chain development.

Opportunities

= There is increasing demand for Organic and Fair trade coffee in the international market. Nepali coffee
is by default organic and almost 156 cooperatives are operating in 12 districts in a fair trade principle. So
enhancing those in production, processing and marketing in a fair trade principle would generate benefit to
all: Consumer with pure and fresh product, Producer with premium price.

= Priority of Government: National Trade Integration Strategy and Agriculture Strategy have considered coffee
as a priority crop for its export potential and reduce trade deficit.

= Interest of NGO and INGOs including bilateral organisations like EU: Helvetas Nepal worked for almost
two decade laying the foundation of coffee in Nepal which also brought in other organisations like KOICA
through Beautiful coffee, Lutheran World Relief and European Union and others in the coffee sub sector
development.

= World Coffee Research showed interest to collaborate in the research but government authorities have to
take responsibility to establish relation and extend the coffee research in Nepal.
= Potential land for specialty coffee production: Habitat suitability for Arabica coffee in Nepal has indicated
that there is about 62000hactare land suitable for specialty coffee production in Nepal whose demand in the
international market is increasing at 11 percent.
WAY FORWARD

* Action research on: high yielding varieties and management practices like shade, fertilizer and moisture
management for quality coffee production should get the priority in collaboration with national and
international research organizations like NARC and WCR.

* Technological enhancement: Harvesting is labor intensive and processing facilities are at primitive stage
which are the major factors affecting quality of coffee and needs focus to address these issues.
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* Review remittance based economy: Every day youth muscles are draining for gulf and elsewhere leaving
the land barren with the hope of earning remittance but in the long run the country will be paralyzed. This
must be stopped and youth should be employed for green economy development. Refer the case of Vietnam
where army force were mobilized in coffee cultivation which became second largest producer in the world in
a short period of time.

* Maintaining Uniqueness: Present development of coffee consumer is trending to 3™ wave which demands
Specialty Grade and direct trade with the story of the producers i. e. “TERRIOR” for which Nepal has already
developed the base.

* Last but not least, our focus should be on production and productivity enhancement to address the national
and international market.
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OVERVIEW OF VALUE CHAIN
DEVELOPMENT OF FRUIT AND VEGETABLE'S PROJECT AND THE
BANANA VALUE CHAIN DEVELOPMENT INTERVENTION

- Raj K Adhikari *
Chiranjibi Adhikari and Purushottam P Khatiwada
Value Chain Development of Fruit and Vegetables Project
MOoALD/UNDP, Hariharbhawan, Lalitpur

Background

Nepalese agriculture is characterized by dominance of smallholder farmers where two out of three farmers
own land whose size is less than 0.25 ha. Furthermore, about 70% of agriculture land is rain-fed but the agriculture
sector alone contributes to 26.98% in the GDP (MoF, 2019) and involves 65.6% of the people directly and indirectly
in Nepal (MoALD, 2019). During the last two decades, the average annual growth rate in agriculture is only 2.7%
(MoF, 2019) which might be due to one or more factors such as limited access to agricultural technologies, poor
adoption of improved technologies, costly production inputs, higher postharvest losses and limited market access
with dominance of imported supply chain. Horticulture sector plays vital role in agricultural growth, national
economy and livelihood opportunity in Nepal. Fruits and spices contribute 10.30% in AGDP while vegetables
contribute 13.14% (MoAD, 2014). It is widely accepted that consumption of fruit and vegetables play vital role in
human health, nutrition and prevention of non- communicable diseases (NCD) including malnutrition and obesity
related disorders (Lipinski et al. , 2013; Keatinge et al., 2012). This shows the importance and need of fruits and
vegetables in Nepalese economy.

The diversity in agro-ecological environment has given a good opportunity of growing many fruit and
vegetable crops with the country’s comparative advantages of exporting seasonal and off-season vegetable crops to
neighboring countries. In recent decades, the production and productivity of fruit and vegetables has increased but
the market volume of fruit and vegetables are low and farmers leading to lower returns through revenues foregone,
as well as higher costs of transportation and marketing, limited infrastructure, small size farms and human resource
shortage in agricultural value chain. Against this backdrop, the Value Chain Development of Fruit and Vegetables
Project (VCDP), a five-year project has developed and being implemented since 2018. The project is alighed with the
Government of Nepal’s Agriculture Development Strategy (ADS, 2014) in developing competitive and inclusive value
chains of national importance and primarily contributing towards SDG 1 (no poverty) and 2 (zero hunger - with a
focus on agricultural productivity).

Table 1: Summary statistics on major fruit and vegetables during 2008/09-2017/18

Fruits Vegetables
Year Total Area Productive Production Yield Total Area | Production Yield
(ha) Area (ha) (mt) (mt/ha) (ha) (mt) (mt/ha)
2008/09 103,651 68,785 686,213 10.0 225,154 2,754,406 12.2
2009/10 107,322 70,722 706,972 10.0 235,098 3,003,821 12.8
2010/11 117,932 79,184 794,164 10.0 244,102 3,203,563 13.1
2011/12 139,321 101,233 1,029,754 10.2 245,037 3,298,816 13.5
2012/13 137,758 101,480 938,731 9.3 246,392 3,301,684 13.4
2013/14 148,208 110,086 965,044 8.8 254,932 3,421,035 13.4
2014/15 150,387 110,802 992,703 9.0 266,937 3,580,085 13.4
2015/16 157,199 110,586 976,461 8.8 280,807 3,929,034 14.0
2016/17 162,660 110,501 1,018,308 9.2 277,393 3,749,802 13.5
2017/18 160,394 111,744 1,086,931 9.7 286,864 3,958,230 13.8
Average 9.5 13.3

Source: MoALD, 2018

1 Corresponding author, raj.adhikari@vcdp.org.np
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About VCDP

VCDP is a joint initiative of the Ministry of Agriculture and Livestock Development (MoALD) with United
Nations Development Programme (UNDP) and the Korea International Cooperation Agency (KOICA) has been
implementing aimed to increase income of 10,000 smallholder farmers of Bagmati and Gandaki Provinces aside
BP highway and Prithvi highway extending to Syangja and Hetauda-Dumkibas section of the East-West highway. It
aims to increase incomes of smallholder farmers through increased production, reduced postharvest losses, and
the better market linkage for selected fruit and vegetables. Local Governments (LGs) of the working areas are
the implementing partner for the agricultural interventions whereas Nepal Agricultural Research Council (NARC)
is developing and/or verifying adoptive technologies suitable to the working context and local agricultural
cooperatives as potential business vehicle for upgrading the value chain of selected commodities particularly on
market linkages. Targeted crops include tomato, cauliflower, cabbage, capsicum, cucumber, radish, potato, onion,
and garlic, while fruits are banana, citrus, papaya, pineapple, and watermelon.

&

d}- [
ol

MID WESTERN

B v A RNIKD MIGHWAY ROAD CORRIDOR
£, Dalii Ry, Res sohh i S d Rt ul

CENTRAL
~J
" .
- b o,
F ool
"
B

IFRITHIW HIEWAY AND HETALUDA DU K BAS
ROUAD OB RIDOR

£ i MW pur, O, Nawaksns,
Tanhun, Gorkha, K3k, 260 Syani Derecs

Figure 1: Map of Nepal showing project districts
Project goal and outcomes
The goal of VCDP is to increase income of 10,000 smallholder farmers in project area through achieving the
three outcome-level results as follows:

Outcome 1: improved agricultural productivity through increased capacity of government agencies and
better access to production technology by farmers,

Outcome 2: reduced postharvest losses of selected fruit and vegetables by postharvest technology
development,

Outcome 3: better market linkages at local level.
With the project intervention, the participating farmers, their groups, and cooperatives will have better access to
production technology, as well as improved crop production practices. Postharvest technologies will be developed
and rolled-out in collaboration with the Nepal Agriculture Research Council. VCDP is planning to work with
minimum 20 cooperatives or market centers for the better market linkage component. Support on physical facilities,
organizational management, and access to market price information will enable the local cooperatives and satellite
market centers to enhance market linkages.

Theory of change

The objective of the project is improved productivity and increased income for smallholder farmers. The
pathways to change are crop productivity enhanced, postharvest management technology developed and adopted,
and market linkage improved.
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Figure 2: Theory of Change of VCDP
Project Implementation Modality

The project has four major implementation pathways. The first and major pathway is partnership with the
local governments via letter of agreement. The partnership with local governments is primarily to support them
to provide agricultural extension advisory services, inputs support and market provisions at local level. The second
pathway is partnership with NARC for postharvest technology generation, verification, and implements technology
extension roll-out strategy at local level. Due to the federalization and institutional restricting of agriculture
extension system, the local government has received substantially important responsibilities of agricultural
extension but there is no clear linkage mechanism with national research system (NARC). This project will try to
minimize the gap between research and extension through strengthening the linkage mechanism between NARC
and local governments. This project has envisioned to develop technology roll out strategy at local level that will
contribute beyond the project area. The third implementation pathway is partnership with cooperatives and market
centers for the better market access to farmers and producer’s group. Project has targeted to support minimum
20 market centers and agricultural cooperatives to improve the physical facilities and institutional mechanism with
use of possible information and communication technologies. As the fourth pathway — the project will directly
implement some of the activities for capacity building of the Palikas, producer cooperatives, market centers
and research entities like exposure visits. It may include trainings, exposure visits, establishment of technology
demonstrations sites, and provision of research and extension materials.
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Figure 3: Implementation arrangement of the project at local level
VCDP and Banana Value Chain Development
Banana is one of the common and widely popular fruit in Nepal which has multidimensional importance. It

has been grown in 68 districts of Nepal (MoALD, 2019) but terai, inner terai and river basin areas are the major
banana production sites. It is considered as profitable crop with comparatively higher benefit cost ratio ranging
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from 1.5 to 4 (FDD, 2017; MRSMP, 2017) depending on the variety and climatic considtion of the production
sites. Due to this factor, there is increasing trend on commercialization on banana farming with increasing area,
production, and productivity. According to MoALD (2018), Nepal produced 0.25 million mt banana with national
productivity of 16.1 mt/ha with the highest 20.8 mt/ha in Nawalparasi. In FY 2017/18, the total market for banana
in Nepal was 308,849 mt including import of 54,446 mt (18%) and domestic production (82%) with very insignificant
export. Further computing the trade data, the average unit value of imported banana is higher (Rs 9,471/mt) than
the exported (Rs 5,926/mt) might be due to seasonal variation and quality of the produce. But both these values are
very low in comparison the market prices in Nepal. This low valuation of imported banana contributes for the lower
competitiveness of Nepalese banana industry.

Table 2: Import — export statistics of banana (2017/18)

Category Volume (Mt) Value (Million Rupees) Unit Value (Rs/mt)
Import 54,446 516 9,471
Export 2.7 0.02 5,926

Source: MoALD, 2018

The generic value chain map of banana from the project area represents overall value chain map of banana

in Nepal. From VCDP baseline study, the average productivity was 14.9 mt/ha which is consistent with the average
of the project districts, but the average of project district is lower than the national average. Out of the 11 project
districts which contribute about 18% of national production, only 3 districts namely Dhading, Nawalparasi and
Chitwan are prioritized as pocket areas for banana value chain development. This prioritization is also with
government priority programs such as Prime Minister Agriculture Modernization Project (PMAMP), One District
One Product (ODOP) and opportunity for upgrading the local value chain. The baseline study found the average area

of banana farming is 1.2 ha per household which is above the national average holding size which indicates farmers
are cultivating banana in rented land too.
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Figure 4: Generic value chain map of banana in project area
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Nepalese commercial banana production is widely scattered and seasonal and could not cater the demand
of most of the major cities and market centers throughout the year in consistence way. Thus, imported banana is
merely concentrated in those major cities and markets. The marketing channel in those big cities and markets are
more organized which do not pay attention to small and scattered suppliers.

Table 3: Status of banana production in VCDP implementing districts (2017/18)

Province District Area (ha) Productive Area (ha) Production (mt) Yield (mt/ha)
Bagmati Ramechhap 89 81 1148 14.2
Bagmati Sindhuli 396 238 2375 10.0
Bagmati Kavrepalanchowk 71 58 866 15.0
Bagmati |Dhading 125 122 1279 10.5
Bagmati Makwanpur 98 95 1265 13.3
Bagmati Chitwan 1437 1279 23660 18.5
Gandaki  |Gorkha 523 322 3236 10.1
Gandaki Tanahu 401 282 2939 10.4
Gandaki Kaski 185 125 1819 14.5
Gandaki Syanja 82 82 1618 19.6
Gandaki Nawalparasi East 450 304 6314 20.8
Total VCDP districts 3857 2986 46519 14.3
Total (Nepal) 18014 15765 254403 16.1
VCDP Baseline Study (n=142) 1.2 ha/hh 14.9
(2018)

Therefore, the reasons behind this unmet demand and poor competitiveness of Nepalese banana industry
are contributed by lower productivity, higher postharvest losses, and little market attention (Thapa & Dhimal,
2017). Nepalese fruit producers having peculiarity of small holdings and traditional are unaware of market
information, quality standards, consumer preferences and value addition causing them to be rely more on market
intermediaries and consequently results to inefficient marketing. VCDP baseline study revealed that 92% of the
banana growers are selling their banana at their gate where the intermediaries visit and negotiate for the prices. In
this system, farmers have limited access to market information and choice of intermediaries so limited bargaining
opportunity for the producers. Only 1.6% farmers are selling through contract with traders, 3.1% farmers selling
directly in nearest market and 3% farmers selling directly in wholesale markets.

The aggregate quantitative postharvest losses in banana was counted to be 37.5% in VCDP project area which
is very alarming indicator. This includes 3.1% loss at harvest, 5.6% handling loss at farmers to collectors, 5.6%, at
collectors’ level, 12.8% at collectors to wholesalers and 11% at wholesalers’ level. Both qualitative and quantitative
measures as recommended by Hodges et al. (2011) would give more critical figure.

Apart from VCDP baseline study, other numerous studies (CADP, 2008; Shrestha et. al.2018, Thapa & Dhimal, 2017)
revealed multiple factors responsible for poor competitiveness of the Nepalese banana sub-sector. In addition,
limited access to affordable technology and business development services including finance and insurance,
lack of reliable market information system, absence of defined pricing system (Gotame, et al., 2008) and poor
institutional frameworks are pertinent constraints. Furthermore, quality consciousness, managerial skill and
limited access to appropriate infrastructure and support services are remarkably important contributor for poor
competitiveness. These factors ultimately reflected on lower productivity, higher postharvest losses, higher cost of
production and cost of goods sold, and lower return of the investment along the value chain actors. In contrary, the
imported banana at lower price captures the major share of the big cities and markets.
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Figure 5: Contributors for poor competitiveness of banana value chain in Nepal
Banana value chain upgrading intervention

Considering all these critical constraints, VCDP has set of intervention to upgrade the banana value chain
ranging from input provision to policy advocacy at local, sub-National and National level. For upgrading any value
chain, it is important to enhance the technical and managerial capacity of the individual value chain actors as well
as improve the relationship between the adjacent value chain actors both horizontally and vertically. The flow of
information on both sides should be smooth and effective. Accordingly, VCDP has identified and prioritized certain
leverage points, which can also be generalized and upscale in other banana producing areas too.

With increasing interest of farmers towards commercial banana farming and its potential contribution for job
creation and livelihood improvement, the underlying constraints must be addressed adequately to harness those
opportunities. A single project may not be always enough to address all the constraints, it needs coordinated effort
to upgrade the value chain. VCDP has been trying to intervene on different nodes of the value chain to ease the
constraints.
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Figure 6: Leverage points for intervention by the VCDP

Considering the limited technical competencies of the agriculture extension staffs of local governments
and the agrovets, VCDP has been providing different capacity building package and technical backstopping to
those front-line extension staffs. Enhancing their technical and planning skill will sustainability build the capacity
of the local government on planning of commercial banana farming as well as to provide advisory support to the
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farmers. These technical staffs will provide close supervision and advisory support to capacitate the existing and
potential banana growers to improve their productivity as well as quality of the produce. Adoption of modern and
appropriate technology, rational use of inputs and appropriate orchard management along with access to market
information are expected outputs from the intervention.

Scattered and unorganized farmers with limited market information and poor physical facilities at local level
collection center were identified as major factors for limited bargaining power of producers and lower return of
their investment. To address these issues, institutional capacity strengthening, and physical facility improvement
are primarily envisioned. In addition, development of market information system and enhance their reach to
producers has been initiated at national and local level. Furthermore, promotion of contract farming, buy back
guarantee, linkage with private sectors are added value activities that will ensure the fair share of profit among the
chain actors.

The project is partnering with NARC to develop appropriate technology as well as scaling up of already
developed technology through local governments, producer cooperatives and associations. Number of policy
framework exists at national level but its linkage at local level seems missing. So, institutional capacity development
for evidence-based advocacy and policy dialogue at local and sub-national level is also planned intervention. The
project also supports local government to develop policy instrument for the promotion of selected value chain and
implementation of such instruments.

Table 4: Plan of intervention

Value Chain functional node Area of intervention by VCDP
Input and Service Node e Enhance technical competencies of extension staffs at Palika level,
e Capacitate agrovets and cooperatives for input supply (including business
linkage)
Production Node: e Increase technical capacity of banana growers

e |nput support

Market Node: e Encourage/capacitate cooperatives for extended role in markets,

e Equip them with physical facilities (customized vehicle, collection centre,
branding, packaging, materials, small scale ripening chambers etc)

e Market/Price information system

e Linking producers to market/buyers/private sector

Enabling Environment: e Support on technology development, verification and scale-up
e Policy and Promotion
e [nstitution capacity building of producer organizations

Conclusion

Value chain development of fruit and vegetables project is a unique project being led by federal government
and primarily implemented through local government. This has considered the essence of federalization and
recognizes the local government operation act 2074. Out of 10 vegetables and seven fruit species prioritized by
the project, banana is one of the major commercial crops. Though the import is not significant in comparison to
national production statistics, it is remarkable in major market centers and relatively organized markets. The project
has targeted key leverage points to upgrade the value chain through increasing productivity, reducing postharvest
losses, and enabling better market mechanism. For the successful upgrading of value chain, coordinated efforts
from wider level stakeholders including the core value chain actors is essential.
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STATUS AND PROSPECTS OF KALAPAS BIOTECH

-Kishun Ghalan?

INTRODUCTION

Kalapas Biotech is one of the largest biotech companies in Nepal, in terms of production capacity and product
diversity. It was established in 2017 with an aim to produce and supply high quality saplings to nurseries and
farmers in Nepal. Kalapas is a commercial biotech company with a strong base in research & development and a
strong established network of customers across Nepal. Since its inception, Kalapas has made several breakthroughs
in developing protocols for various species of plants and has been delivering high quality plant saplings with robust
properties to its customers across Nepal.

PRESENT STATUS OF THE COMPANY

This company is registered as, “Kalapas Biotech Pvt Ltd”, pn
under relevant laws of Nepal. It is a private limited company
located in Dhulikhel, Kavre, where five ropanis of land have
leased for nine years. This company has developed needed
infrastructure and established a modern biotech laboratory,
capable of producing up to 1 million plants per annum.

The company has a strong Board of Directors, who bring
their extensive multidisciplinary experience and expertise to the
company (detail of the team of board of directors is available on
annex of this document). There are 12 residential staff and 10 non

residential staff working full time at the laboratory.
MAJOR SERVICES

1. Production of tissue cultured plants

The company is specialized in producing high quality plants of various species using tissue culture
technology. The company is currently producing and supplying following plants.

S.No. | Product Name
1 G9 (Banana)
2 Plants | (NDA with the buyer)

3 Plant Il (NDA with the buyer)

4 Paulownia

1 CEO, Kalapas Biotech
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2. Research and development

Since its inception, the company has prioritized and invested in research and development. Aside from the
aforementioned plants, the team has been working to develop protocols for different high value plants. These
research are being conducted either after receiving formal requests from buyers with guarantee of purchase or
independently by company, after seeing commercial viability of those species. Some of the species that they are
working on right now are as follows:

S.No. | Name Research Status
1. | Plantlll Advanced
2. Plant IV
3. Plant V
4. Lemon
5. | Avocado
6. Potato
7. Plant VI
8. Plant VII
9. | Plant VIII
10. | Banana (Mungrey)

11. | Banana (Asli Malbhog)
12. | Strawberry

3. Training and technology transfer:

Even prior to the inception of this company, the co-founder/CEO of Kalapas worked as a consultant and expert
technician to other biotech companies in Nepal. After establishing Kalapas, it has established strong partnerships
with existing biotech companies in Nepal and abroad. The company is currently supporting a company in western
Nepal in establishing a biotech laboratory and training human resources to operate it. The company is also in the
process of providing licenses of our protocols to few laboratories in Nepal. The company has also been organizing
training related to biotechnology for fresh graduates and also for school and college students.

MARKET ANALYSIS

Given the need for higher outputs and the assurance that tissue cultured plantlets yield better, the demand
for tissue-cultured plants in Nepal has amplified over the past couple of years, such that an increasing number of
farmers are found to have been switching over to tissue-cultured plantlets in a bid to increase the output. More
than 75% nurseries and farmers in Nepal rely on Indian biotech companies for tissue cultured plantlets and the fact
that tissue cultured plantlets are getting preference over seedlings has significantly increased the business scope for
tissue cultured plants.

In this fiscal year alone, the company received an order request of one million banana plantlets and close to
0. 5 million plantlets for other species. However, it could not take all the orders because of inability to upgrade its
facilities to the required level, mainly because of the lack of financial resources. The company also received other
requests for research and production of tissue cultured avocados, pecan nuts, coffee and other varieties of plants.

It can clearly be seen the shift in farmers’ choice from seedlings to tissue cultured plants. The government has
provided a significant amount of grants and subsidies to the companies undertaking the research and production
of tissue culture in Nepal. The government has also been supporting farmers by providing subsidy in purchasing
tissue cultured plants as well. The demand of tissue cultured plants will only increase in the future if the market will
expand with time.

INVESTMENT STATUS AND FUTURE PLAN

The company has invested 3. 5 crore so far in bringing the company to its current stage. It has an aim of raising
additional capital and planning to use the funds in following areas:
1. Upgrading production capacity:
There is a need of creating additional growth chambers and investment in purchasing required air
conditioners, racks, and bottles. There is a plan to construct one additional screen house, which will be used
for hardening plants before they are delivered to buyers.
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2. Operational cost:
The fund will be used to cover operating costs of the laboratory.
3. Clear outstanding liabilities:

The company has purchased machineries, raw materials and other necessary items from the suppliers in credit
terms. The fund will be used to clear off the outstanding liabilities.
4. Reserve cash:

In order to ensure a good cash flow, there is a need to have a certain amount of reserve fund.

MOVING FORWARD

The company was actively producing 3 species of plants at laboratory and had an existing order worth
Rs. 4128000 for 2019. However, due to the ongoing Covid-19 pandemic, it won’t be able to fulfill those orders. The
company has plan to deliver next batch of products starting October 2020, ending June/July of 2021. It will
start commercial production of two additional varieties of plants (which are under final stage of research and
development); taking its products from 3 to 5 species. The company’s sales estimation for the next fiscal year is
10. 2 lakhs plants, which will generate 19500000/- (one crore ninety-five lakhs) in revenue. In order to meet the
production and sales target, company will invest in additional machineries, infrastructure and needed resources.

The company aims to finalize protocols for at least five species of commercially viable plants by the end of 2020.
Annex- |

Board of Directors and Shareholders Profile

Name Designation Quialification/Area of expertise

Ajay Gauro Shareholder B.Tech Biotechnology (India), Msc. Organic Agriculture
(Germany)

Sandesh Pandit Shareholder Msc in Biological sciences. Fungal genetics

specialization/Ph. D Candidate (USA)

Purna Chandra Lal Shareholder B.Sc Agriculture Engineering (OUAT, Orissa, India); Master in
Rajbhandari Natural Resources (Asian Institute of Technology, Thailand)
Rajani Amatya Rajbhandari | Shareholder B.Sc. MicroBiology , Master in Anthropology, (TU, Nepal);

M. scin Urban Environment and Technology (Asian Institute
of Technology, Thailand)

Kishun Ghalan Shareholder/CEO | B.Sc. Biotechnology (PU, Nepal)
Rukesh Rai Shareholder B.Tech. I.T. Engineering (India)
Chewan Rai Shareholder/Chair | LL.B, BBS/Policy formulation (TU, Nepal)
Bharat Rai Shareholder Management/Field supervision/Logistics
Bipin Thapa Magar Shareholder Management/Field supervision/Logistics
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