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Abstract: Medicinal and aromatic plants (MAPs) have been grown and used extensively for health care and heal-
ing practices since time immemorial in Nepal. They possess cultural, religious and economic values in Nepalese
communities. In recent years, the MAPs sector is a growing commercial sector in Nepal that provides livelihood
opportunities for low income generating people especially in the Himalayas. In this regard, this study assesses the
contribution of MAPs to the gross domestic product (GDP) of Karnali Province of Nepal. A total of 58 species of
MAPs were identified in Karnali Province. It was found that various parts of these annuals, biennials and perennial
plants have been used as medicines, perfumes and food. MAPs in Karnali Province generated economic output
equivalent to NPR 160738 million (USD 1.39 billion) or 1.03% of GDP of Karnali Province and 0.02% of the National
GDP in the fiscal year 2019/2020. However, the findings revealed that the current GDP estimate undervalues the
contribution of the MAPs sector to the national GDP due to the non-inclusion of ethnobotanical uses of medicinal
plants. Moreover, if all cash and environmental benefits people derive from this sector could be valued and rec-
orded in the System of National Accounts, the GDP from MAPs would be much higher than the amount estimated in
this study. We conclude that MAPs have a reasonable contribution to the GDP of Karnali Province and Nepal.
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materials (Sunderlin et al., 2005; Teischinger, 2009; Miura
et al., 2015; Barata et al., 2016; Langat et al., 2016). The
economic and social contribution of the forestry sector to
any nation are important aspects of sustainable forest man-

1 Introduction

Forests are identified as key landscape elements that provide
fundamental protection of soil and water resources (Langat
et al., 2016). Millions of people around the world rely on

forest resources as it provides multiple goods, ecosystem
services as well as cultural or spiritual values and to diver-
sify their source of income (Teischinger, 2009; Miura et al.,
2015). In developing countries, forest plays a key role in
human livelihoods as people depend on forest resources for
food, fuel wood, fodder, medicine, timber and construction
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agement and many countries are seeking to increase the
socio-economic benefits delivered by this sector (Guleria
etal., 2014).

After water resources, forest is the second largest natural
resource of Nepal (Ranjit, 2011). According to the Depart-
ment of Forest Research and Survey (DFRS), forest covers
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40.36% (5.96 million ha) of the total geographic area of
Nepal while other wooded lands cover 4.38% (0.65 million
ha) (DFRS, 2015). Therefore, forest could play a pivotal
role in the process of economic growth and development of
the country (Ranjit, 2011). Because of unique geographical
locations and climatic diversities, the forest types of Nepal
are highly variable (Gurung and Pyakurel, 2017; Kalauni
and Joshi, 2018). Medicinal and Aromatic Plants (MAPs), a
sub-sector of forest plays an important role in supporting
livelihoods in the Himalayan countries like Nepal (Kala,
2004; Gurung and Pyakurel, 2017). In Nepal, still approxi-
mately 80% of the populations reside in rural areas and thus,
these rural people especially those living in the hills and
mountains areas rely on MAPs to generate income and di-
versify their livelihoods (Olsen and Larsen, 2003; Gurung
and Pyakurel, 2017). The use of MAPs in Nepal is quite
ancient as it is used to cure various ailments and diseases
since time immemorial (Gurung and Pyakurel, 2017; Pya-
kurel et al., 2017; Ratna, 2020). In one way or other, many
of these plants have been an integral part of Nepalese health
and livelihood systems in rural areas due to remoteness,
inadequate land for agricultural and limited livelihood di-
versification opportunities (Poudel, 2007; Gurung and Pya-
kurel, 2017; Pyakurel et al., 2017; Sah et al., 2020).

It is believed that most of the plant species distributed in
the Himalayan region have medicinal value (Sah et al.,
2020). In this regard, Nepal is very rich in medicinal plants
in high elevated forest and range land (Olsen and Larsen,
2003). Nepal is well known for its diversity of forest prod-
ucts, and the rural communities heavily relied on the plant
diversity for the fulfillment of their basic needs and utilize
them; especially MAPs, according to their traditional
knowledge and practice (Joshi et al, 2011; Ratna, 2020).
Pandey (1961) reported 73 MAPs for the first time in Nepal.
Subsequently, many studies were conducted and reported
different numbers of MAPs; Department of Medicinal
Plants (DMP) (1970) reported 483 species, Malla and
Shakya (1984) reported 690 species of MAPs in Nepal.

Before 1988, MAPs were termed as minor forest prod-
ucts and the sector of MAPs remained vastly unexplored
and underutilized in the country (Kalauni and Joshi, 2018).
After implementation of the master plan for forestry sector
in Nepal, in 1988, both biologically and economically high
valued MAPs were recognized as an important commercial
forest products (Kalauni and Joshi, 2018). Since then, re-
cording of trade for MAPs started in Nepal. In recent years,
Nepal is becoming a major supplier of MAPs (especially
raw materials) to the medicinal plant industries in China and
India (Pyakurel et al., 2019). According to Olsen (2005), the
annual export of MAPs has been estimated between 7000
and 27000 t at a value of USD 11 million to 48 million
(Caporale et al., 2020). Likewise, several studies have been
conducted to quantify the traded MAPs at district level in
Nepal (Ranjit, 2011; Rai et al., 2016; Pyakurel et al., 2017;

Sah et al., 2020). The comprehensive district level trade
studies revealed that MAPs sales have surpassed the annual
district budget (Pouliot et al., 2018; Caporale et al., 2020).

Karnali Province is famous for forest resources; specially
MAPs (Pouliot et al., 2018; Sah et al., 2020). In this prov-
ince, collection of MAPs, especially herbs is an old practice
to augment their sources of income as it provides livelihood
opportunities for many people (Acharya et al, 2015;
Gurung and Pyakurel, 2017; Pouliot et al., 2018; Sah et al.,
2020). In addition, most of the people rely on medicinal
plants for their basic primary health care since they have
limited access to modern medical facilities and services
(Gurung and Pyakurel, 2017; Pyakurel et al., 2017). Alt-
hough thousands of people are getting benefits from MAPs,
there is no authentic and reliable record of employment
generation and income creation from it in Karnali Province.
In addition, no detail study has been conducted regarding
the contribution of the MAPs to the gross domestic product
(GDP) of Karnali Province. Consequently, the contribution
of MAPs sectors has always been undervalued and has been
less prioritized during the formulation of annual as well as
periodic plans of the central and provincial government. In
this scenario, study which can illustrate the real contribution
of MAPs in GDP is essential. Hence, this study quantifies
the contribution of MAPs in the GDP of Karnali Province.
This study will make easier for the researchers, policy mak-
ers and authorities for the promotion, sustainable harvesting,
value addition, and marketing of MAPs. As a result, sus-
tainable management of these high value plants may im-
prove the standards of the natural resources dependent un-
derprivileged communities in the province by providing
more income generating opportunities.

2 Materials and methods
2.1 Study area

This study was conducted throughout the Karnali Province.
Karnali Province is situated in the north-western part of
Nepal and covering 10 districts: Western Rukum, Salyan,
Dolpa, Humla, Jumla, Kalikot, Mugu, Surkhet, Dailekh, and
Jajarkot (Fig. 1). The total area of this province is 27984
km’. According to the population census 2021, the total
population of this province is 1694889 (CBS, 2021a). Raji
and Raute communities are indigenous to the Karnali Prov-
ince. Rajis are found in Surkhet in a small number (n=1271)
(CBS, 2012). This province is rich in biodiversity which
provides habitat for large number of birds, mammals, rep-
tiles and plants (Acharya and Paudel, 2020). A total of 89
mammalian species present in Karnali Province, 10% of
them are globally threatened. Karnali Province is a prime
habitat of more than 400 medicinal and aromatic plants,
where Dolpa District alone shares 57% (n=400) of Nepal’s
MAPs (Lama et al., 2001). People living in high-altitude use
the ancient system of healing for various ailments. Amchi is
one of the widely practiced systems of Nepal and involves
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extensive use of locally available herbs for curing human
and animal diseases (Bauer, 2004).
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Fig. 1 Map of Karnali Province

The economic profile of Karnali reveals the lowest eco-
nomic performance compared to other provinces, which
accounts only about for 4% of national GDP (KPPC, 2020).
The agriculture, forestry, and fishery sector contributes 33%
GDP of Nepal (CBS, 2021b). Study about royalty and trade
volume of NTFP suggest that Karnali Province alone shares
nearly 40% of national trade volume and two-third of the
royalty (Acharya and Paudel, 2020).

More than half the province’s land surface (51%) is cov-
ered with vegetation, which includes forest (30%), shrub-
land (3%), and grassland (18%) (Uddin et al., 2015; Achar-
ya and Paudel, 2020). In the upper parts of the province
most of the area is covered by snow/glaciers and bare areas.
Agriculture lands and broadleaved forests cover the lower
part and needle-leaved forests occupy the middle parts of
the province (Fig. 2) (Uddin et al., 2015).
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Fig. 2 Land cover map of Karnali Province
Note: Source: ICIMOD, Uddin et al., 2015.

2.2 Methodological framework

Gross Domestic Product (GDP) is a good indicator to meas-
ure economic health of a country. It can be calculated using
three different types such as Expenditure Approach, Income

Approach and Production Approach (Callen, 2008). Ex-
penditure approach involves measurement of expenditure by
household, business and the government while the income
approach calculates total income generated by goods and
services. In contrast to expenditure approach, Production
Approach encompasses the added value at the time of pro-
duction. It is also known as Value Added Approach and es-
timates the Gross Value Added (GVA) total cost of econom-
ic output after its reduction by the cost of intermediate
goods used to produce final goods.

The concept of “value added” was used as the principal
economic indicator in this study. Gross Value Added is a
measure of the contribution to GDP made by an individual
producer, industry, or sector. It is an economic measure of
the value of goods and services produced in an area or a
sector of an economy. In a sector, GVA is defined as the
value of output less the value of intermediate consumption.
GVA in a sector is calculated using Eq. (1).

GVA=SG-PIG )
where, GVA (Gross Value Added) is the sum of values added
by all enterprises; SG is sales of goods; PIG is purchase of
intermediate goods used to produce the goods.

To enable calculations to be made along the value chain,
two GVA terms are defined: The gross value added in MAPs
sub-sector (termed MAPs GVA hereafter) and the gross val-
ue added in the primary forest products manufacturing
sub-sector (termed MGVA hereafter), which is the sum of
the gross value added from the MAPs.

GVA = MAPs GVA + MGVA 2)
Or
GVA = MAPs GVA + EMMGVA 3)

where, GVA is gross value added, MAPs is medicinal and
aromatic plants, MGVA is Manufacturing Gross Value Add-
ed and EMMGVA is Ethno-medicine (medicines made from
MAPs) Manufacturing Gross Value Added.

The data on the production and prices of MAPs and
medicines made by MAPs were based on the data recorded
by the Divisional Forests Offices (DFOs) and offices of the
Protected Areas (PAs). But due to the Covid-19 pandemic,
MAPs were not collected from Shey-Phoksundo National
Park during the fiscal year 2019/2020. Therefore, only the
record of DFOs were analyzed. Data related to the royalty
and market price (in monetary terms) were collected from
the DFO offices and persons and firms who are authorized
to collect and export the MAPs from the forests. Where,
relevant division forest offices create a yearly database of
NTFPs produced within their jurisdiction. Hence, we repre-
sent the MAPs from the forest sector as:

GVA = Quyups*Pyaps + Oem > Py 4)
where, GVA is gross value added, Qyup, is quantity of me-
dicinal and aromatic plants, P,p, is price of medicinal and
aromatic plants, Or, is quantity of ethno-medicine and Pgy,
is price of ethno-medicine
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Finally, the value of the final products and the intermedi-
ate goods were both estimated at prevailing market price, or
at the royalty rates. These values were further compared
with total provincial and national GDP in corresponding
fiscal year and estimated contribution in percentage form.

2.3 Data sources

For data collection, we consulted with all stakeholders’
groups that are directly or indirectly related to MAPs sectors
in the province. It involves government officials represent-
ing Provincial Forest Ministry, Forest Directorate, and For-
est Research and Training Center (n = 12), officials from
division forest offices (n = 10), executive members of Fed-
eration of Community Forestry User Network (n=10),
members of Conservation Area Management Committee
(n = 3), entrepreneurs from MAPs based industries (n = 10),
MAPs traders and collectors (n =30, 3 traders from each
districts selected purposively).

The data about the MAPs and ethnomedicine were col-
lected from 10 DFOs of Karnali Province. Round year data
of fiscal year 2019/2020 were collected, where Nepali fiscal
year starts in the mid of July. Whenever necessary, the pri-
mary data were supplemented with the secondary data
available online through websites of division forest offices,
provincial ministries, department of forests and soil conser-
vation and NTFPs related non-governmental organizations
such as Jadibuti Association of Nepal and Asia Network for
Sustainable Agriculture and Bioresources. The values of the
final product and the intermediate goods were estimated at
prevailing market price or royalty rates. Due to unavailabil-
ity of official data, we have used market rate for this study.
Market rate of NTFPs were collected from at least three
traders of each district. Furthermore, at least three local col-
lectors and farmers from each district were also asked to
verify the price paid by the traders. Then, the average mar-
ket rate of NTFPs paid by local traders to the farmer were
calculated. Forest regulation 1995 was also used to assess
market rate for those species with no distinct market rate.
These rates were further validated with the validated with
the monthly price lists of Kathmandu and Nepalgunj as pub-
lished by the Asia Network for Sustainable Agriculture and
Bioresources.

2.4 Data analysis

We employed quantitative research tools for undertaking this
study. Collected data were further collated and entered in MS-
Excel 2016. These were further analyzed using Eq. (4) and
calculated in terms of descriptive statistics as sum and per-
centage. Finally, these results were presented in tabular forms.

3 Results
3.1 Quantity and rate of MAPs

For this purpose, quantity of MAPs was collected from
DFOs (Dailekh, Dolpa, Humla, Jajarkot, Jumla, Kalikot,

Mugu, Salyan, Surkhet, and West Rukum) of Karnali Prov-
ince. Export permissions issued by DFOs were analyzed to
identify the quantity of the MAPs collected from Karnali
Province. In this study, a total of 58 MAP species were rec-
orded in Karnali Province. Local market rate of MAPs var-
ies from district to district and place to place within the
province, therefore, the local traders helped to identify local
rates of MAPs. Some species were out of interest of the
traders, and hence, were not aware of the prices of these
species. For such kind of species, local market rates were
determined by assuming 20 times more than the government
royalty rate of that particular species presented in Table 1
(MOFSC, 1995).

3.2 Gross value added of districts

A total of 15 species of MAPs were collected from Dailekh
district for the sale propose. During the fiscal year 2019/
2020, a total amount of NPR 57074450 was generated from
the MAPs in Dailekh. Moringa olifera was the key species
contributing major share to the GDP of this district. Total
NPR 29160000 was generated from this species during that
fiscal year. Among the 15 MAPs, bark of Machilus odo-
ratissima was the least contributor to the GDP of this Dis-
trict from which only NPR 84000 was generated during that
fiscal year. In Dolpa District, 19 species were identified
having market value. Relatively a higher amount of capital
was generated from MAPs in Dolpa District. A total of NPR
333359750 was generated during the fiscal year 2019/2020
in Dolpa District. Ophiocordyceps sinensis was the major
species of MAPs which has contributed the highest portion
of the GDP of this district. Total NPR 286401600 was gen-
erated from this species during that fiscal year. Among the
19 MAPs, Silajit, the rock extract (English name-Mineral
Pitch) was the least contributor to the GDP of this district.
Table 2 shows the major and least contributor of MAPs to
the GDP of Karnali Province.

Similarly, 9 species of MAPs were collected from Humla
District. Guchchi chyau (Morchella conica) was the major
species of MAPs that contributed about total NPR of
203.88x10° to the GDP of this district. Likewise, 29 species
of MAPs were identified in Jajarkot District. A total of NPR
534738500 was generated during the fiscal year 2019/2020
in Jajarkot District. Timur (Zanthoxylum piperitum) was the
major species of MAPs that contributed major share to the
GDP of this district during the fiscal year 2019/20. Timur
alone generated NPR 4.5766x10% in the district. A total of
15 species of MAPs were harvested from Jumla District.
Kutki (Picrorhiza kurrea) was the major species of MAPs
that contributed about 31.63% to the total share of GDP of
this district in 2019/20. Relatively lower amount of capital
was generated from MAPs in Kalikot District as compared
to other districts. Only NPR 29.88x10° was generated from
7 species of MAPs in Kalikot District during the fiscal year
2019/2020.
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Table 1

Local market rate and royalty rate of MAPs of Karnali Province

S.N.  Vernacular name of species

Scientific name

Local market rate (NPR kg™")  Sources of market rate” Royalty rate (NPR kg™)

1 Allo Girardinia diversifolia 100 Local traders 5
2  Amala Phyllanthus emblica 10 Local traders 1
3 Padamchal Rheum australe 200 Local traders 5
4 Attis Aconitum heterophyllum 800 Local traders 15
5 Bajradanti Potentilla fulgens 100 20 times of royalty® 5
6 Ban Lasun Lilium nepalense 12000 Local traders 30
7 Bhringaraj Eclipta prostrata 10 20 times of royalty 0.5
8  Bhutkes Selinum tenuifolium 250 Local traders 5
9 Bish Aconitum spicatum 350 Local traders 5
10 Bojho Acorus calamus 55 Local traders 5
11 Bunki Phul Anaphilis triplinervis 100 20 times of royalty 5
12 Chiraito Swertia chirayita 250 Local traders 15
13 Chutro (Bark) Berberis asiatica 40 Local traders 8
14 Dalchini (Bark) Cinnamomum zeylanicum 80 Local traders 7
15 Dalechuk Hippophae salicifolia 100 20 times of royalty 5
16 Dhatelo Prinsepia utilis 100 20 times of royalty 5
17 Dhupi (Bark) Juniperus indica 1000 20 times of royalty 25
18 Dhupi (Leaf) Juniperus indica 35 Local traders 2
19  Ghodtapre Centella asiatica 20 20 times of royalty 1
20  Gokuldhup Commiphora wightii 100 20 times of royalty 5
21 Guchchi Chyau Morchella conica 14000 Local traders 500
22 Gujargano Cissampelos pareira 100 20 times of royalty 5
23 Gurjo Tinospora sinensis 50 Local traders 2
24 Harro Terminialia chebula 40 Local traders 2
25 Jatamansi Nardostachys grandiflora 600 Local traders 30
26 Kakarsingi Pistacia chinensis 550 Local traders 10
27 Kaladana Ipomoea hederaceae 550 Local traders 7
28 Kalikath (Seed)/Tigedi Sarcosperma arboretum 500 Local traders 5
29 Kalo Museli Curculigo orchioides 250 Local traders 6
30 Karaj Chulthe Rheum australe 200 Local traders 5
31 Kaulo / Pawan (Bark) Persea odoratissima 35 Local traders 30
32 Kurilo Asparagus racemosus 200 Local traders 5
33 Kutki Neopicrorhiza scrophulariiflora 1400 Local traders 30
34 Majitho Rubia manjith 200 Local traders 5
35 Paani Amala Nephrolepis cordifolia 60 20 times of royalty 3
36 Padamchal Rheum australe 50 Local traders 10
37 Pakhanbed Bergenia ciliata 40 Local traders 7
39 Rato chyau Pycnoporus cinnabarinus 4000 Local traders 50
40 Rittha Sapindus mukorossi 100 Local traders 3
41 Sadharan Chyau Agaricus campestris 1000 Local traders 10
42 Satuwa Paris polyphylla 5000 Local traders 40
43 Setakchini /Khiraula Moringa oliefera 400 Local traders 15
44 Seto Museli Chlorophytum borivilianum 250 Local traders 5
45 Silajit Eng; Mineral pitch 250 Local traders 50
46  Siltimur Lindera neesiana 40 20 times of royalty 2
47 Sisnu (Leaf) Urtica dioica 250 Local traders 2
48  Sisnu (Stem) Urtica dioica 250 Local traders 1
49  Sisnu (Powder) Urtica dioica 450 Local traders 2
50 Somlata Ephedra gerardiana 100 20 times of royalty 5
51 Sugandhawal Valeriana jatamansi 300 Local traders 20
52 Sunpati Rhododendron anthopogon 100 20 times of royalty 5
53 Tejpat Cinnamomum tamala 25 Local traders 2
54 Telali (Timber) Unknown 20 20 times of royalty 1
56 Timur Zanthoxylum armatum 490 Local traders 10
57 Titepati Artemisia vulgaris 20 20 times of royalty 1
58 Yarshagumba Cordyceps sinensis 1200000 Local traders 30000

Note: (D. Sources of market rate refers the source from where market rate of MAPs per kg was taken for data collection; @. “Royalty” refers to the fee
charged by the government for the utilization of forest resources such as timber and non-timber forest products. This fee is collected as per the Forest Act
and Forest Regulation of Nepal, which outlines the amount of royalty to be charged based on the type and quantity of the forest resources extracted. “market
rate equal 20 times of royalty rate for forest products” means that the price at which forest products are sold in the market is 20 times higher than the royalty
fee charged by the government for their utilization. We used 20 times the royalty rate mentioned in the Forest Act of Nepal because local traders do not have
access to the market price of non-timber forest products.
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Table 2 Gross Value Added generated from MAPs in fiscal
year 2019/2020

S.N. District Gross Value Added (NPR)
1 Dailekh 57074450
2 Dolpa 333359750
3 Humla 305450000
4 Jajarkot 534738500
5 Jumla 49137715
6 Kalikot 29875940
7 Mugu 116011200
8 Salyan 202801500
9 Surkhet 9952000
10 Rukum (West) 17212345

Total 1655613400

In Mugu, Salyan and Surkhet Districts, a total of NPR
116.01x10°, NRs 202.80x10° and NPR 9.95x10° were gen-
erated respectively from MAPs in 2019/2020. Relatively
lower amount of capital was generated from MAPs in
Surkhet District. Where, 92.07% of the royalty is shared by
Timur. Also, in Salyan and Surkhet, Timur was the major
species of MAPs that contributed to the GDP of the districts.
A total of 27 species of MAPs were identified in Rukum
West District. A total of NPR 17.21x10° was generated in

2019/2020 from MAPs in which Setakchini/Khiraula
(Moringa oleifera) was the major species that contributed
36.95% to the share of GDP of the district.

3.3 Gross value added to the Karnali Province

A total of NPR 1655.61x10° gross value added was gener-
ated from the selling of MAPs in Karnali Province in the
fiscal year 2019/2020. The largest amount (NPR 534.74x
10°) was generated from Jajarkot District whereas the
smallest amount (NPR 9.95x10°) was generated from Surk-
het District. Processing products of the medicinal plants are
another source of the GDP. The price of the raw materials
can be increased by performing primary processing, like
cleansing, drying and packaging. In this study, the data of
all processing products were collected throughout the prov-
ince. The GDP generated by Kapur (Cinnamomum cam-
phora), Asare (Alangium saluiforium), Mentha (Mentha
piperita), Lemongrass (Gymbopogon citratus), and Camo-
mile (Matricaria chamomilla) were calculated directly after
producing the oil extract from these raw materials. GDP of
Sisnu powder (Urtica diolica), Dhupi oil (Juniperus indica),
Jatamansi oil (Nardostachys jatamansi), and Sunpati oil
(Rhododendron anthopogan) was calculated by deducting
the market value of raw material from the price of the re-
fined products (Table 3).

Table 3 Gross value added (GVA) generated from processing products

Deductible amount

S.N.  Local name Scientific name Quantity -~ Rate - Amount Di§trict .
(kg) (NPR) (NPR) originated Raw Quantity Rate  Amount
materials (kg) (NPR)  (NPR)

1 Kapur oil Cinnamomum camphora 10 10000 100000  Surkhet Kapur leaf
2 Asare oil Alangium aluifolium 16 5000 80000  Surkhet Asare leaf
3 Mentha oil Mentha piperita 75 1700 127500  Surkhet Menttha
4 Lemon grass oil Cymbopogon citratus 530 3500 1855000 Surkhet, Dolpa Lemon grass
5 Chamomile oil ~ Matricaria chamomilla 3.5 22500 78750  Surkhet Camomile
6 Sisnu powder Uritica diolica 500 600 300000 Rukum Sisnu leaf 600 250 150000
7 Dhupi oil Juniperus indica 1000 3000 3000000 Dolpa, Jumla  Dhupi leaf 50000 35 1750000
8 Jatamansi oil Nardostachys jatamansi 150 50000 7500000 Dolpa, Jumla Jatamansi thizome 7500 600 4500000
9 Sunpati oil Rhododendron anthopogan 100 8000 800000 Dolpa, Jumla Sunpati 5000 100 500000

Total 13841250 6900000

3.4 Contribution to provincial and national gross
domestic product

The nominal GDP of Karnali Province in 2019/2020 was
NPR 160738 million while the nominal GDP of Nepal dur-
ing the same year was about NRs. 7367043 million (CBS,
2020). Where, GVA from MAPs in Karnali Province is
165.61 million. Hence, the contribution of the total GVA by
MAPs sector in Karnali Province to the Provincial GDP is
calculated at 1.03%, and to the nation’s GDP is calculated at
0.22% (Table 4).

Table 4 Contribution of the forestry sector in GDP of Karnali
Province and national GDP

Administrative GDP Contribution%
level (x10° NPR) (Proportion of the GDP)
Province 160738 1.03
Country 7367043 0.022

4 Discussion

Nepal is enriched with plant diversity because of its climatic
variability as induced from sharp altitudinal differences
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(Kalauni and Joshi, 2018). It is gifted with more than 700
species of medicinal herbs in which 250 species are tradi-
tionally used in local medicines and more than 100 species
are commercially collected from the wild and most of them
are exported in raw form to China and India (Pandey, 1961;
Kalauni and Joshi, 2018; Caporale et al., 2020). This study
identified 58 MAP species in Karnali Province of Nepal.
Most of these MAPs were collected from the wild and pro-
cessed through cleansing, drying and packaging. In Karnali
Province, majority of the raw MAPs was exported to either
China or India and a smaller part is processed to essential
oils within the country. In recent years, number of MAPs are
cultivated in national and community forests and in private
lands (Sah et al., 2020). Species that are cultivated in com-
munity forests and private lands in lower altitude include
Timur (Zanthoxylum piperitum), Lemongrass (Cymbopogon
citratus), Mentha (Mentha piperita), Citronella (Cymbopo-
gon nardus), Palmarosa (Cymbopogon martini), Chamomile
(Matricaria chamomilla), Tejpat (Cinnamomum tamala),
Soapnut (Sapindus mukorossi) and Kurilo (4Asparagus rac-
emosus) (Pyakurel et al., 2017; Kalauni and Joshi, 2018;
Pyakurel et al., 2019).

Collection of Yarsagumba (Cordyceps sinensis) among
the harvesters is becoming very fascinating due to its high
medicinal value and high cost as well. In Karnali, the local
market rate for a kg of Yarsagumba (Cordyceps sinensis) is
NPR 1200000. In upper part of the Karnali Province espe-
cially in Humla, Jumla and Dolpa, local dwellers involve in
collection and gathering of this valuable medicinal plant
species leaving their entire job aside. Local collectors can
earn descent amount of cash by selling this valuable medic-
inal plant. In rural areas of the Karnali Province, local peo-
ple can sustain their livelihood for 6—8 months only by sell-
ing these valuable herbs. Therefore, collection and trade of
MAPs become indispensable for the people in the Himala-
yas as there are limited livelihood opportunities in those
areas.

In recent years, the sector of MAPs is becoming a boom-
ing commercial sector in Karnali Province. It plays an im-
portant role in the GDP of the province. The MAPs contrib-
uted to 1.03% of GDP of Karnali Province and 0.022% Na-
tional GDP in the fiscal year 2019/2020. However, there is
no reliable trade system for trading these MAPs in Karnali
Province. In most of the scenario the collected MAPs were
sold to sub-local traders at minor markets or to local traders
at major market Center. In most of the cases, harvesters re-
ceive advance amount from sub-local traders and they often
have mutual business relationship.

In Nepal, most of the MAPs are collected from the wild.
It is estimated that about 85% of the MAPs are collected
from the wild and most of them are collected from the
western part of Nepal especially from Karnali and
Sudurpaschhim Provinces. (Kalauni and Joshi, 2018). The
proportion of revenue shared by the NTFPs to the national

GDP is relatively higher from these areas. The lower part of
the western region consists of dense forest which provide
favorable environment for the growth of valuable MAPs
(Kalauni and Joshi, 2018). Similarly, the higher part of the
western region provides favourable environment for the
growth of valuable MAPs like Yarsagumba (Cordyceps
sinensis), Satuwa (Paris polyphylla), Guchchi Chyau (Mor-
chella esculenta), which have a higher market value. The
collection and marketing of these valuable medicinal plants
in the hilly and mountain region of the country has signifi-
cantly helped the rural people by providing livelihood op-
portunities to diversify their livings (Kalauni and Joshi,
2018). In the Himalayas, people have inadequate land for
agriculture and limited livelihood diversification opportuni-
ties, and thus, proper cultivation and harvesting of MAPs
can alleviate poverty to a considerable extent in these re-
mote areas (Gurung and Pyakurel, 2017). At present, MAPs
are becoming major export commodity in Nepal (Gurung
and Pyakurel, 2017). It is estimated that about 7000 to
27000 t of MAPs are annually collected and traded from
Nepal which will generate the foreign earnings of about
USD 60 million (Olsen and Larsen, 2003; Pyakurel et al.,
2017; Pouliot et al., 2018). In the past, most of these species
were exported to India and China in a raw form. However,
in recent years with the help of advanced technology pro-
cessing of these products were initiated in Nepal (Gurung
and Pyakurel, 2017).

In Karnali Province, the processing of medicinal products
was also performed by the MAPs collector. The processing
of medicinal plants was mainly performed for the essential
oil yielding plants. The advancement of technology will
help to expand the diversification of MAPs sector which
will provide opportunities for rural-poor people to diversity
their source of income. In the province, MAPs were primar-
ily used for their medicinal or aromatic properties in phar-
macy or perfumery sector. In addition, the number of cos-
metic industries is increasing in Nepal which uses natural
ingredients in their products. The processing and consump-
tion of MAPs at local market can give multiple benefits to
the buyers, suppliers and the revenue collectors.

It is no doubt that the promotion of the cultivation, col-
lection and harvesting of these valuable medicinal plants
can diversify the source of income at rural parts of the
province. Moreover, the availability of the processing tech-
nology can increase the demand, economic opportunity and
cash value of the MAPs products. Majority of the rural peo-
ple in Karnali Province are engaged in collection of MAPs
to support their livelihoods. Therefore, if proper cultivation,
collection and marketing of MAPs are developed, these
plants can contribute to the major share of the local, provin-
cial and national GDP.

5 Conclusions
This pioneer study estimated the contribution of MAPs of
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Karnali Province to the provincial and national GDP of Ne-
pal. A total economic output equivalent to NPR 160738 mil-
lion (USD13.88 billion) and 1.03% of GDP of Karnali
Province as well as 0.02% National GDP was generated
from this sector in the fiscal year 2019/2020. This suggests
that the current GDP estimate undervalues the contribution
of the sector to the provincial and national GDP due to the
non-inclusion of ethnobotanical uses of medicinal plants.
Moreover, if all cash and environmental benefits people
derive from this sector could be valued and recorded in the
System of National Accounts, the contribution of MAPs on
GDP would be much higher than the amount estimated in
this study. There is no means of verification as this is the
first-ever study of its kind conducted at the province level.
The contribution of medicinal and aromatic plant sector
computed in this study can become a part of national esti-
mates. Hence, this study quantifies the direct economic con-
tribution of the MAPs sector to the local, district level, pro-
vincial and national economy of Nepal.
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