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The associate expert's work programme was aimed st providing useful
information on the socio—economic side of the ‘rogramme for the
development cf Nepal's resources in the field of medicinal and

aromatic plentse.

Early on ir the work programme, a '"strategy provosal'' was prepared for
the overall programme, based on infermation gzthered on cultivation
and collection aspects, national and intermational market characte-
ristics and the situation with regard ‘o health care and drug supply

in the country.

As far as the agronomic aspects are concerned, *the decision of HMG/N
to set up a company for commercial exploitation of the country's
resources in this field, will require some important changss with
regard tc:

- cost-benefit conscious management for commercial farms

- setting up a comprehensive and professionel extention programme

for cultivation by private farmers.
- re—defining the roles of the departmental herbal farms as

supporting agents to <he commercialization programme.

Cost-benefit studies were undertaken for following products:
= Acropa belladonna

- Pyrethrum

Rauwolfia serpentine
Citroudla

Lemongrass

~_Palmarosa

- Mer.tha arvensis

Although a variety of methods had to be used and the estimate
of cultivation costs and yields could not be based on long-term
in-gitu observations (for some plants the growth cycle is four

years), the studies can provide information regarding the most
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important cost components and could be helpful in the selection of
cnappropriate production—package and in setting farm gate prices

for private growers.

A detailed proposa’ for small-scale production of herbal medicine was
worked out for the Far Western "3eti Zone". This programme should be
combined with clinical testins, of the proposed drugs through the

nealth post and ayurvedic disnensary system.

A status report on RDRL's pilot plant was prepared. At the pilot
plant, many problems of an organisational and technical nature are
encountered, and there 1s no clarity at vresent as toc now the pilot

plant's work fits into the overall programme.

Although it was intended to prerare a feasibility study for large
scale production of pharmaceuticas and essential oils by the Herb
Production & Processing Company, this could not be done due to
insufficient market information. It is envisaged that such a study
can be made after approximately one year, when more informatior is
available., This activity would then fall under the scope of the

NEP/80/0k4t project.

2. Recommendations:

Qe

b.

It is of prime importance that more in-~depth discussions are held

on the strategy to be followed to develop Nepal's resources in the
field of medicinal and arcmatic plants, and to defin< RDRL's role

in the eventually agreed-upon strategy. At present there is consi-
derable wastage of available resources due to the lack of a concrete
development programme. Research work should definitely also be
looked at from a socio-economic angle, especially in a developing

country, where resources are scarce,

We have tried to offer some suggestions for an overall strategy.
In our view, RDRL should not just stick %o research subjects that
have been chosen for whatever historical reasons, but should aim at

developing those products that have readily accessible markets that
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can be matched with present production capabilities. In our
opinion, several simple herbal products are available and sffer
good scope for commercialisation. In the field of nerbal medicine,
due care should be given to developing products that can evertually
e produced in rural areas, given the fact that inadequate logis-
tics in drug supply is one of the main reasons for the faltering
health systeme.

It is hoped that the cost-benefit studies made during the associate
expert's assignment will lead to a2 more cost-benefit zonscious
attitude. The establishment ~f a commercial compary {(the Herbs
Production and Processing Company Ltd. ) should certzibly help in
making this adjustment through the trimming of unnessary and

unproductive expenditures.

The cultivation extension programme should be raised to a more
professional level, where farmers receive regular technicil advice,
and are supported with the necessary inputs, guaranted market end
production loans. At presemt, a lot of improvement is necessary

in terms of regular technical advice by extension workers, and

in the logistics of plant material supply. Improving the present
situation will involve strong continuing co-operation between the
HPPC and the Departgent of Medicinal plantss It is hoped that an
executive committee for the extension programme will soon be formed

to start working on thise

With the present "commercialization phase', the nbjectives of the
Devartment's herbal farms should be re-defined as supporting agent:s
to commercialisation. A number of recommendations for practical
objectives have been formulated in this regard (see M"agronomic

aspects™).

The proposal for small scale, rural herbal medicine production in
Seti Zone should be implemented by joint co-operation between RDRL,
the HPPC and the appropriate institutions of the Ministry of Health.
If this pilot preject can be implemented successfully, it can lead
to a breakthrough in rural heel:ch care based on indeginous resources
in Nepal.
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ge The role of the pilot plant in the overall programme should be
clarified, and a careful selection of products should be undertaken,
taking due account of available information regarding markets and

production technology.

he On the technical side, there is at present no need for a big increase
in the pilot plant's capacity, but rather for shop-floor techmical
assistance and some minor ancillary equipment, in order toc smoothe

the production flowe.

Body of the report

ae Main duties of job description

Duties, as stated in the job description, were described as follows:

"The expert will assist the Director, Royal Drugs Research
laporatory in the following activities:

(a) Economic evaluation of production, agronomic and
marketing aspects;

(b) Feasibility studies of individud operstions within
the project as and when required;

(¢) Conduct such research studies on development economics
related to the preject as may be required;

(d) Assist in other related matters."

The associate expert began his assigmment in the project on
1€ March 1982. As the CTA had not yet been fielded, some time
was devoted in the begining in establishing a project office in
a building kindly provided by RDFL. Up tc the =rrival of the CTA
(August 1982) the associate expert took care of all matters of

administrative nature, assisted in this by the project secretary.

During this period, recomnaissance visits were paid to four
herbal farms (Doti, Vrindavan, Tamagardi and Menichur) in order to
become acquainted with some agronomic and technical aspects of the
cultivation and field processing of medicinal and aromatic plants.
This was combined with literature study.

Early on also, a programme to investigate the cost~benefit
of cultivation of Atropa belladonna by private farmers (in Panauti
area) was started.




On the advice of Prof. F. Sandberg, Planning consultant to
the project, a visit was paid to Mr. Sundaresh, Deputy Secretary
of the Basic Chemicals, Thar—cceuticals and Cosmetics Expert
Promotion Council, as well as to scme user industries in Sombay
(India), in order to obtain information on trade and marketing

aspects of some cnecific herbal extracts and essential oils.

Subsequent to the planning consultancy of Prof. Sandberg, the

following was decided:

"Tt was agreed upon that Mc. De Boeck should devote his
time to cost/benefit studies for the following drugs:

(a2) Belladonna
(v) Pyrethrum

(¢) Rauwolfia serpentina

(d) Citronella oil

(e} Palmarosa oil

(f) Ilemongrass.

It would be of great importance to evaluate the harvest of
1983 (from May to June) in order to obtain more reliable figures
for the production costs than those for 1982, It is therefore
crovosed that Mr. De Boeck will obtain a prolongation of 3 months

(taken from the expert in economic mapping).

Since the prices of *he products manufactured by 1PPC
generally are higher than the world market prices, Mr. De Boeck
should particui:rly look for the weak point in the cultivatiom/

production sequence in order to reduce the cost."

The associate expert went on home leave from 8 August until
3 Ogtober 1982. After this, a visit was paid to Helambu where
farmers had started growing pyrethrum, in order to evaluate this

programme from an agronomic as well as socio—economic angle.

1/ Prof. F. Sandberg, Terminal report, pe7e




Meanwhile, co=cperation with an officer from the Nether-
lands Development and Volunteer Service was started. This co-ope-
ration came about since the derbs Produdtion and Processing Company
was interested in availing itself of the services of Dutch Volun—
teers/extensionists for its cultivation programme and our angles
of work were similar or even complementary (the assigned officer

veing an agriculturzlist).

Based on the information gathered in the earlier months,
a "'strategy proposal" for the programme as a whole (covering
research, cultivation and processing) was prepared. This proposal
was discussed in a joint meeting of esncerned MG and foreign aid
versonnel., Although there were certain inhibitions about giving
one's opinion in a large group of people coming from different
disciplines and ministries, the meeting served some purpose by
informing those concerned about the programme to be undertaken.
In the months following the "strategy proposal' more data were

gathered in order to subsiantiate the position taken in the paper.

In November 1982, a further field visit was undertzken to
Doti in the Far Western Levalopment Region, leading to a comprehen=
sive proposal to restructure this branch office of the HPPC, This
programme included, among others, the establishment of a rural
medicine compounding unit, as well as 2 progrsmme for testing herbal
medicine in the Seti Zone of Faor Western Nepal. Eventually, some
of the new formulations developed at RDRL ean be tried out in *his

setting, so as to fulfill outputs 5 z2nd 6 of the project document.

During the first two months of 1983, cost-benefit studies
on Rauwolfia serpentina, Citronella oil, Lemongrass oil, Palmarosa
oil—éad Menthe arvensis oil were finalised, this following field
visits to the growing areas for these plants, i.e. the southern
terai plaiis. These visits further yielded:

- an analysis of the present status at Tamagardi herbal famm,
and a proposal for development of the farm.

- a proposal for setting up an extension programme in
Eastern Nepal.
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On 18 March 1983, a work programme was agreed between Or. S.
B. Malla, Dr. Re.0.3, Wijesekera and Mr. J.G. Meredith for the
remaining period of the associate expert's'assignment. This
progromme, which basically involved preparing a status report
on activities in the pilot plant was considered to te of prime
importance to zllow further programming of pilot plant activities.
Consequently, the cost-benefit analysis of Atropa belladona and

Pyrethrum nhad to remain somewhat sketchy, due to lack of time.

Tre work wrogramme ot the pilot plant led to a report comsis-
ting of 2 descrirtion of present operations as well as bottlenegks,
a costing of the operation, and a system for record-keeping at the

pilot plant,

At the request of Tr. SeB. Malla and Dr. A Sheak (General
Manager of the ZPPC}, the associate expert devoted some time at the
end of his assignment, to meke an opportunitystudy for the Herbs
Productiona end Processing Company Ltd., taking into account the
equipment to be gronted to the HPPC as part of the UNDP/UNIDO/FA0

programmes of technicel assistance.

Achievement of immediate gpbiectives

le Gener:l strztegy for the programme

Research is not o zoal in itself, especially so in the
czse of Nepzal wnere facilities for basic research zre minis-
cule compared to those available in neighbouring developing

countriese.

From this it follows that research should rather be aimed
at specific applied usages. Here the questicn of the goals of
the overall progrzmme emerges. The spirit of the project docu-
ment for NEP/80/003 is quite clear in this regafd; besides
institution building and 4rug juality control aspects, the
project aims ot developing phermaceuticals and essential oils
based on indigenous raw materials, so as to save foreign

exchange (through import-substitution) as well as earn foreign
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exchange (through increased exports). 3y developing cheap
herbal drugs based on locel raw materials, the project also aim

at improving the health situation in the country.

When digging cne level deeper, these broad objectives can

be divided into:

(i) develoving new herbzl drugs, looking into the feasibi-
lity of large sczle production of these, and handing
over the technology to commercicl companies (Royal

Crugs Ltd. being the most prorinent crmong these).

(ii) Developing processing technologies for intermediate
oharmaceutical products {(herhsl extrzcts) and essential
0ils (and fractions “hereof), investigate the feasibi-
lity for large scale production of these, and hand over
the technolog, to commercial companies (the Herbs
Production and Processing Company Ltd. has been set

up to commerciaily exploit this sector).

As far as (i) is concerned, *here is a problem, not so much
in the high prices of drugs produced by the Royal Drugs Ltd,
(these are generally quite low, compared to rrices of Indian
medicine) but in the faltering health delivery system in Nepal:

- the situation in most health posts is such that there is
only a sufficient supply of drugs for approximately three
months in the year.

~ the less-than-optimal logistics system makes that the right
kinds of drugs are most often not available at the right
time, leading to inadequate prescription of drugs (This is
also re-inforced by insufficient training of health post
personnel).

- probably even more important than the above factors:
the modern nealth care system is alien tc and often
distrusted by villagers, who comprise 95% of the Nepalese
population.
Perception and cure of disease is quite different between the
allopathic system and the healing systems practiced in the country,

As long as this frctor is not fully realised in all its implica-




tions, "primary health care" in Nepal will continue to bypass its
goal of serving the mass of the people in the rural areas. At the
upper level, HMG has now attached importance to the development of
traditional medicine (especially ayurveda) alongside western medi-
cine. Some action-research studies Y have indicated that it is
possible to integrate traditional nhealth practiticners in the healtk
care programme, with stunning effects in terms of bringing health

services closer to the people as well as cost effectivenesse.

whereas the health delivery system as such goes beyond the
scope of the NEP/8C/CC3 project, the project cannot afford to ignore
the present status as well as developments in this fielde In prac-
tical terms, taoking full account of the situction, would mean:

~ seeking co-cperation with ayurvedic practioners and
compounders, not only in order to take the ayurvedic
system as a "starting point" for developing 'allupathic"
herbal medicine, i.e. comprising alcohol extracts and
chemicals but alsoc to make the new drugs more compatible
with the systems of medicine already in use in the country,
at the same time adding notions of standardisation and
quality control., Of course this approach requires an
openness and respect for 'the other side" from both
disciplines, as well as a willingness to modify existing
testing procedures to take account of the different
perceptions of disease and curing of disease offered by
e.g. ayurveda, China (and to some extent India) could
stand as an example in this resard.

- care should be taken to develop drugs which can be manu-
factured locally, in order to overcome the logistic problems
cormon in the drug distribution system. This means that
the preparations have to be kept simple, and require as
few "external" components (mainly chemicals) as possible.
The local processing of medicinal herbs (rather than export
of crude herbs to India) can give an important stimulus to
‘the rural economye. To this end, a proposal for '"local
ayurvedic drug manufacturing" was prepared for Seti Zone,
in Far Western Nepal. (see heading 4).

1/ Ramesh Man Shrestha, Faith healers: a force for change, UNDPA
report project NEP/77 ,883.

Dr. Ian Oswald, Traditional Medical Practioners and rural health
delivery in North Eastern lNepal, study for Netherlunds Lepra
Relief Association and British Medical Trust, Final report,
December 1981,




Regarding the objective mentioned under (ii) a 'strategy

proposal® was deveioped in November 1982] and subeequentiy discussed

in a large meeting of government officials and foreign aid personnel
involved, The proposal started with an analysis of the market charac-
teristics of the intermational tr=zde in medicinal and aromatic plants
and their derivates. The characteristics of this market (closed market,
strict qu:-litiative snd quentitctive requirements "dumping'' practices,
competition from synthetic productSe......) are such that it is not easy

for new producers to enter the market,

The nature of Nepalese agriculture (small landholdings, difficult
transport of produce to markets) is such that it will be difficult, at
least in the initial stages, to set up a stream-lined, large scale
production programme, For these reasons, it was provosed to take the
naotional market as o starting point for putting together a production
packets This would have the advantages of involving smaller quantities,
somewhat less stringent quality requirements, greater access to market
outlets, and from a macro-ecoromic point of view, a spin=off effect

in stimulating user-industries in the country.

As far as the intermational market is concerﬁed, we proposed to
concentrate mainly on the regicnal market in the beginning and to try
to establish long=term co-operztion contracts with user-companies

abroad.

In addition we recommend that the RDRL and HFPPC co-operate in
schemes for local compounding of simple ayurvedic medicines: in tne
long run this could prove to be an additional income-esrning activity

for the company, with relatively low investment costs.

2. Agronomic aspects

As per point (a) of the job description, attention was
also given to evaluating the agronomic aspects of the progra=-
mmes To this end, all six herbal farms in the country
(Shivapuri farm has since been abandoned), as well as the
Royal botanical garden and most of the places where extension

programmes with private farmers were started, were visited.
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Quite some work has been done by the Department of Medicinal
Flants in establishing nerbal farms all over the country, in different
climate zones: three farms in the sub-tropical arees, (Vrindaven,
Tamagardi and Tarhara), two farms in the temperate zone (Tistung
and Manichur), and one farm in the sub-alpine zone (Raptar-Doti).

One can safely stzte that agronomically it has been proven that

certain medicinal and aromatic plants can be grown in Nepal.

dowever, with the establishment of the Herbs Production and
Processing Company one oand a half years ago, a new phase has been
reached: ©MG of Nepal has decided that the time is ripe to start cul-
tivation- and processing of medicinal emd aromatic plants on a com—
mercizl scale. However, in order to make commercialisation viable,
several changes have to be made in the existing operations:
(i) The farms turned over to the HPPC (Doti and Tamagardi)
have to be managed in a cest=benefit conscious waye. This
involves a careful scratinizing of operating costs, as well
as working out a profitable production package. For both
farms, proposals to this end have been worked out, and
implementation has already commenced. L/

(ii) Extension work (already started before the establishment
of the HPPC), has to be raised to a more systematic, profes—
sional level., In our opinion this invelves:

- first of all, investigating the agronomic and socio=economic
feasibility of extending a certain crop in a certain area.
This comprises checking whether the climatic and soil condi-
tions of a certain area tally with plant requirements, invest-
igating the profitability of the new crop compered to food-
grains and alternative cash crops, determining how to intro-
duce the new crop in the existing cropping pattern, checking
the food balance situztion in the area, investigating the
status of communications in the area to transpcrt finished
products and required inputs ete... 2/

1/ see W.J. deBoeck and Be Dominicus, Proposal for Restructuring the
Doti branch of the Herbs Production and Processing Company, 28
December 1982 (38 pages); and W.J. deBozck, G. Amatya, Proposal for
the development of Tamagardi herbal farm, 15 February 1983 (10 pages).

2/ For a more detailed discussion on this subject, see W.J, deBoeck
Be Dominicus, Pyrethrum cultivation in Helambu, field visit report,
15 December 1982, 11 pages + annex, pPe
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- starting with a few interested farmers in each area, and

(1ii)

providing them with intensive technical advise, so as to
ensure a good star:; later on, the extension programme can
be expanded tc other farmers in the area.

setting up & stream-lined system for provision of essential
inputs to farmers (plant material, possibly fertilizer). In
the beginning the herbal farms of the department can become
production and distribution centres for plant material, while
later on some private farmers can take up this function. 1/

organising field processing if required (distillation, drying,
pulverising...) as well as transport to markets.

entering into contracts with private growers, whereby the
HPPC guarantees supply c¢f required inputs, technical advice,
and market outlets, and assists farmers in obtaining produc-
tion loans.

The new "commercialisation" phase also involves a re-thinking
of the roles of the research fzrms established under the
department of medicinal plants (Vrindavan, Tarhara, Tistung,
Manichur). So far the objectives of the farms have been
largely translated in production targets. In our opinion,
these objectives should be more detailed in future, and
specifically aimed at serving the commercialisation program-
mes This has already started to some extent, but neverthe-
less we would like to offer some suggestions for "functional"
research subjects,

selection of plant materiel in function of higher yields,
disease resistance, drought resistence etc....

research on practical and low-cost methods of manuring and
weed—controls 2/

- working out suitable low-cost land-tillage systems (e.g.
Antal traction).

- research on introduction of medicinal plants in existing

cropping patterns as well as developing mixed cropping
methods. 3/

l/ As is the case for Belladonna cultivation in Panauti e.ge

2/ The development of a'mulching "system for pyrethrum at Tistung
herbal farm could serve as an example here,

3/ E.g. mixed cropping of Rauwolfia serpentina with lentils,
developed at Vrindavan herbal farm.
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- research on a,propriate and low-cost methods of pest-
control

~ for aromatic plants, research on:

* appropriate fuel-saving methods of distillation,
research on alternatives to firewood as energy sourcee.

* relation between moisture content of the herb, and
the percentage of oil.

* relation between harvesting time and the percentage of
oil,
- research on agro-forestry practices to preserve and
"eultivate!" indigenous plants.
- research on tissue-~culture as a means to quick, virus-free
multiplication of plant material. 1/

In addition to this research function, the farms ahould
also serve as a source of plant material for the extension
programme. At present bottle-necks occur in this field,
and it is important to stream-line this aspect before large

scale extension work can be tackled.

(iv) As far as collection of medicinal and aromatic plants is

concerned, it is widely appreciated that several important
plants are threatened with extinction as a vesult of
de-forestation and the growing needs for cash in the
imporvished hilly and mountain areas. At present collection
is going on withcut any awareness of the damage done to the
environmente. nngg§tant work needs to be done in terms of
economic mapping/plants and extension work with collectors
teaching sound methods of collection. We have proposed
purchase centres in the West (Depayel) and in the East
(Dhankuta) to make a start. Preferably this programme should
be undertaken in co—operation with existing herb traders,

in order to have a broader outreach,

1/ For pyrethrum, important progress has been made in this regard.




2. Cost-benefit analysis

Cost~benefit studies were undertaken for following products:

a) Atropa belladonna

b) Pyrethrun

¢) Rauwoifia serpentina
4) Citronella

e) lemongrass

f) Palmarosa

g) Mentha arvensi.

The lack of reliable data on costs and yields become clear
after comparing some of the data proviced by farm staff to
first hand observetionsin the field, e.g. regarding oil per-
centages, yields per ha. etc.... On the other hand, there
was not enough time nor manpower to establish a detailed
observation-based cost-benetit programme for all herbs. (some
of the herbs have a four year crop-cycle e.g. plamarosal.

Following methods of working were consequently applied:

- using farmer questionnaires as a basis for calcula-
ting cultivation costs (in the case of belladonna)
- using the data from the department as a starting
point, and amending these according to first hand
observation, literature information on cultivation
practices and yielcs and proposed improvements
in the existing practices at the farms (in “he case

of the essential oils and Rauwolfia),

Naturally, the results thus obtained are only approxima-
tions. Nevertheless, the opinion is held that the figures
obtained can serve as guidelines as to:

- whether a certain crop can be grown profitably in Nepal

depending on the maintenance of certain quality standards).

- whether they can be introduced in a cropping pattern in

a way that is attractive to farmers

- establish reasonable farm-gate prices for private growers.




In additicn, the studies revealed which were the largest cost

components, especizlly in the case of government farming. As a
result of this, it is hoped thet action be undertzken to trim these

costse

In gzeneral, the studies also yielded the conclusion that in
the long rua, production through extention work with private farm-
ness will be cheaper than production on governzent farms, in view of:

- the lower level of overheads

- the more effizient utilization of labour,

- the greater possibility of mixed cronping on small oprivate

firmse

Below is a short summary of the main resuits for each product:

a) Atrova helladonna:

If grown as a half-year crop (in combination with
paddy), this herb is very interesting for farmers posses—
sing well-irrigsated, well-drained lands. Also the pro=-
cessing of the product (total extract) in Nepal is profi-
tebles 3o for, there is a ready market for belladona
extract inside the country. Hdowever, in view of the keen
interest snown by farmers, the production is rapidly
satisfying the Nepalese demand, and possibility for export-
ing opreferably in the Asian region, should be exploreda

vigourously.

b} Pyrethrun:

So far this plant has received little attention from
private farmers because of low yields and insufficient
extension work. Hovever, some facteors warrant a certain
degree of optimism:

~ the good results obtained with tissue=culture of
pyrethrum at Godavaris

- The introduction of a new cultivation method at
Tistung herbal farm, by applying a thick layer of
mulch, and resulting in lower evaporation, better
woecd control, added plant nutrition reduced labour

costs and higher yields
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- the plans of a Nepalese manufacturer to set up a
mosquito—coil factory, thus creating a potential market
for the pyrethrum.

Neverthless, it will be necessary to:

- select climatologiceslly suitable areas for
cultivation.

- undertake more work to see whether tissue-culture
methods can be used in 2 large scale extensicn
programme.

- assure the market for pyrsthrum in the country.

- set up and maintain a good extemsion programme
for pyrethrum cultivation.

¢) Rauwolfia servwentina

In view of *the depressed market for Rauwolfia, it is
not wise to go into large scale extension work for this
herb at present. lNevertheless efforts should be made to
find buyers for Rauwolfia and establish long=-term contacts
with them, in view of:

- the fact that Rauwolfia is known to farmers in Terai

area, and cultivation posses little problems.

- Rauwolfia is very suitable for inter—cropping, which
is interesting from the farmer's point of view, since
he does not have to forego food crops or certain
other cash cropse. (It should be appreciated that
in Nepal, very few farmers can w-if threeyears to
get scme financial return their land, as would be
the case if Rauwolfia is cultiveted in an "orthodox'

way)e

As such, Rauwolfia can still be grown profitably at the
present (depressed) price of 25 Rs N.C./kg.
d4) Essential oils:

Nepalese products are conditioned by the market
situation existing in Indiz, given the fact that the Indian
market is protected vis-a-vis imports of essential oils
originating from third countries, but Nepalese oils have
free access to the Indian market.




As suck, market prices for citronella (Tava) oil.
tend to be higher in India compared to world market prices,
whereas Indian prices for lemongrass and palmorosa oil are
lower than world market prices,

It should be noted that prices depend & lot on the
quality of the o0il offered, =nd that a serious effort
to upgrade and maintain quelity standerds is necessary if
Neral is to succeed in this field.

On the cost-side, it is important to work on fuel-
efficient distillation methods, in view of the high costs
of fuelwood ir. most Terai areas.

Citronella grass seems to ae only marginally profi-

table at this stage., The price demanded by the HPEC is too
nigh when compared to the actual market price (which has

a declining trend in view of increased production in Indiz),

Lemongrass could be profitable if it can be grown on
marginel land under agro-forestry conditions. fowever,

more research is required in this field.

Palmarosa oil looks profiatble at this point, in the

international as well as the Indisn market. The quality

is accepted in the market.

Mentha arvensis ~ produced in Jepal has a low menthol
content, therefore the price offered is 2lso low. It is
necessary to remedy this through tre introduction of im-
proved plant material., Since the cultivatisn of mentha
is relatively labour-intensive, it could hecome an inter-
esting crop for extention to privete farmers, once the
quality problem has been solved.
ko Fleld testing of herbal drugs
As per immediate objective 4 and outputs 5 ani 6 of the NEP/80/C03
project document, herbal drugs would be '"test-marceted" through phar-

macies in Kathmandu and health posts spread cver the country.




After visiting Doti farm in Far Western Nepal, the possibilities

for setting up a field programme to carry out these components of the
project, became clear., Since the Doti farm had been transferred to

the HPPC, it became necessary to make the operartion profitable., To
this end, the above mentioned ''proposzl for re-structuring the Doti
branch of the HPPC" was formulated. One of the new activities proposed
was to set up a small ayurvedic compound manufacturing unit. The idea
came about as follows:

~ Doti is one of the more remote areas in Nenal, where prcvision
of both allopathic as ayurvedic medicine vroduced in Xathmandu
is totally inadequate.

~ A large number of valuable medicinal plants can be found in
the area.

- Ayurvedic medicine is popular in the area, but dyurvedic

compounnds are inferior to allopathic drugs in terms of ap=
pearance.

- Ayurvedic drugs produced in Ksthmandu at the Singha Durbar
Vaidya Xhana are expensive due to:

* high number of raw materials contained in most preparations
* approximately 50% of raw materials coming from India.
In addition, manufacturing methods are very archaic and labour-
intensive, and as such the advantages of a central production unit are

largely by-passed, -z i3 the case with ailopathic drugs.

Therefore it was proposed to locally manufacture popular ayurvedic
compounds, comnsisting of only a few components eache In order to
enhance the apvearance and hygiene of the medicines, some simple manu-
facturing machinery was proposed., (for drying and grinding, tablet-
ting, capsul filling eeees)e The unit would be powered by a micro=~
hydro turbine, which are manufactured in the country and are becoming

increasingly popular as 'gulti~-purpose power units'.

Together with the manuf:zcturing unit, a mechanism for distribution

through local health posts and ayurvedic dispensaries was proposed.

Dr. S.Bs Malla expressed his interest in introducing some of the
new RDRL formulations through the same channel. As such, the programme

for field testing of herbel drugs could materialise in a setting which
is fairly typical for rural Nepal.
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Status report on present pilot plant operztion

Before installirnz the enlarged pilot plant, it was desmed necessary
to have an overview of machinery, on-going activities and possible

bottlenecks at the present operationa

Activities at the pilot plant were foilowed during a period of
over three months and consequently a status report was prepared.;/ We

will try to give a brief summary of the findings:

(i) At present five products are processed in the pilot plant.
Diosgenine from Dicscorea Deltoidea, Solasodine from Solanum
laciniatum, Berherine from Berberis aristata, totzl extract
from Rauwclfia serventina, and rosin and turpentine from pine
resine A numbter of other products previously processed at
the pilot plant, have been taken up by the HPPC; Atropa
belladonna, pyrethrum, Rheum emodii, Adhotoda vasica.

It seems likely that in the near future also the extrac-
tion of Rauwolfia serpentina and the distillation of pine
resin will be left to the companye.

(i) It is necessary to have a clear look at the products going
through the pilot plant in terms of economic and market
potential before up=scaling to the new pilot plant in Godavari.

(iii) There is a need for ¢lear objectives for the pilot plant
operators, in terms of processing efficiency to enable cost
reduction, solvent recovery or any other possible targets.
As a startiig point for briming in these targets, a record-
keeping system was worked out for the pilot plant.

(iv) Although the new pilot plant equipment on order is rezlly of

small capacity production nature, the situation at the pilot
plant is not ready for regular production, due to:

1/ See W.J, deBoeck, Status report on RDRL's pilot plant,l8 July 1983
(23 pages and annexes).
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- techniccl problems encountered (e.ge in the extraction
of solasodine). None of the preseant stoff 2t the pilot
plant was specifically trrined in phytochemical processing
technology.

~ bottlenecks in terms of solvent and percolate tremsfer,
fiitration, electricity breaxdo'ms znd irregular workin
]
hours.

Therefore, it was very difficult tc make a proger costing
of the operation and, not surprisingly, very high costs per unit

of fineslised product were obtained.

(7) Some of the present bottlenecks could be remedied gquite
easily with the purchase of some equipment items:
- zroper filtir:tion equipment
- installation of tr:unsfer pumps

- stand=-by electricity generzator.

(vi) Lzst but not least it is necessary to stress the lack of
safety measures and protective clothing in the present

operation, and this should be remedied immediately.

Feasibility of large scule production of nharmaceuticals based on

indpgenous raw mcterials (as per otjective 5 of the project document)

Pue to the delay in the pilot plant construction, and the lack
of information of possible througheut of =2n enlarged pilot plant, it
was impossible to make a feasihility study for a large scale pilot
plant at this stage. The minimum requirements to do this would be:

- 2 list of products to be produced, together with targetted

quantities

- a detoiled description of the techniczl processes involved,

-~ a detailed flow diagr-m for the production, involving all

‘machines and required labour time for each opera:tion.

None of this information is available at the time of writing this
report. As a matter of f-ct, it is still unclear whether (and to what
extent) the new pilot plant will focus on total extracts, purified

extracts, {ractionation of essential oils, or production of finished
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herbal drugs. The equipment on ofder creates the theoreticcl posmsi-
bility to undertcke 211 these types of processes. However, as we

nave concluded from the experience at the pllot plant, there ore still
too many technical and organisatioral .problems in the present operction

to assume an enlarged pilot plant operation feasible.

On the other haond, processing technology for producing "total
extracts" and essenti~l oils seems to bve sufficiently known in the coun-
try to waerrcnt moving omn to a production stzge, on the condition that
a processing plant ccn be run without too meny stoppages due to short
working hours, holidays, and bottlemecks in water and electricity supplye.
This conditicn seems to be mot (at least partly) by the Herbs Production
and Processing Companye. As such it was suggested that a feasibility
study was prepared for the company, being the focel institution for
Marge scale production of pharmaceuticals bcsed on indegenous raw

. "
materizlse.

However, when going through the information available, it was
found that this was insufficient (especially on the market side) to
warrant o full-fledged feasibility studye Consequently, a note was
prepared outlining the most critical parometers to be monitored, in

order to make the enterprise profitable.

Utilisation of results:

i) General strategy proposal
The "strategy proposal" was primcrily mecnt as 2 document which

should start discussion between all involved concerning the way the
programme should follow. So far, we have been disappointed in this
expecistion. Very little in-depth discussions have taken place
regarding this subject. It is hoped that this may change in future.
Once some form of concensus is reached regardirg this issue, it is
important to move on to define practically every institution's

and every reseercher's role in this overzll programme.

ii) Agronomic aspects:
It is hoped that the recommendations offered in this field cen

be utilised by:
- the FAO in the implementntion of the NEP/79/007 project
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(cultivation of medicinal and aromatic plants)
- the HPPC in the cost-conscious management of their farms and
in the implementation of a2 cultivation extension programme
- the herbal farms of the department of medicinal plants in
the re—~definition of their role as supporting agents in
the commercielisation progremme.

iii) Cost benefit analyses:

This work should hopefully assist the HPPC in following
respects:
- makirg a profitable product-selection
~ determining adequate farm-gote prices for private growers
- carefully screening indirect costs (such as unnecessary
supervisory personnel) and trimming these costse

iv) Field testing of nerbcl medicine:

The Doti proposcl should lead to o combined effort where:

- the HPPC (with possible financial support of "Appropriate
Technology Internationalé/Qill_take care of small-scale rural
production of herbol medicine.

- The RDRL will be involved in test-marketing some of the new
herbal formulations coming out it's laboratories

- The Departments of Ayurveda and health services wi.ll partici-
pate by clinical testing of the drugs.

v) Pilot plamt:
The status report on the pilot plent could serve as a basis
for examining present difficulties and for working out a feasible
progremme for the piist plant in future years,

(vi) The opportunity study should be of help in the implementation of
NEP/79/007 and eventually NEP/80/@k44 by high=lighting those variables
that are to be monitored most closely in order to successfully

implement the commercialisation programme.

1/ This is an American non-governmental organisation showing interest
in partly financing the Doti proposal.
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Belladonna cultivatiorn in Paunati area - Prelimincry report,

30 March 1982, together with M.S. 3istz, Scientific Officer,
Department of medicinal plants; 26 pages + annexes.
This report zimed at providing = preliminary estimate of cultivation

costs and yields for beliadonna production by private farmers.

Revort on Field Visit to Kaptar, Seti Zone. 1 July 1982 (11 pages +

Annex)

Given - brief description of tne status of Kaptar hertal farm,

and provides some suggestions for a new appronche.

Project Status reports, 1 August 1982 (9 pages)

For the benefit of the CTA, who arrived one week later, 2 report

was prepared on the stotus of the project on 1 August.

Morketing Visit to Bombay (25-28 July 1982): 3 August 1982 (9 pages)

Report of visit to the Basic Chemicals, Pharmaceuticals and Cosmetics

Export Promotion Council, as well =2s to user industries in Bombay-India.

Cultivation, processing and merketing of belladonna by the "Herbs Pro-

duction and Processing Company Ltd.', 5 august 1982 (14 pages).

Cost-benefit analysis based on preliminary revort, aarvest data of 1982,

estimate of processing costs and brief analysis of marketing prospects.

A strategy proposal concerning the programme for development of Nepal's

resources in the field of medicinal and aromatic plants, 1 November 1982,

togethes with Be Dominicus, Netherlands Development and volunteer service
(22 pages). Prepared as a discussion paper for those concerned with the
programme. Starting from the objectives of the NEP/79/007 project, an
analysis of the possibilities for international and national marketing

was underteken leading to a proposal for general approach to the programme.

Other sections deal with "The importance of maintaining herb collection as
an economic activity", a "Draft Zlueprint for localAyurvedic producticn!,

and '"some project-specific suggestion'.
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Pyrethrum cultivction in Helambu, Field Visit Revport, 15 Decemoer 1982;

together with 3. Dominicus, Netherlands Development and Volunteer

service, (11 pages + annex).

An evaluation of pyrethrum cultivation »y private farmers in
Helambu, plus 2 proposal on how to set up and implement :n extension

programme for private growers in Nepale

Proposal for re-structuring the Doti branch of the Herb Production

and Processing Company 28 December 1932; together with Be Dominicus,

Netherlands Development and Volunteer Service (38 pages)
Detailed proposal contaiaing:
- analysis of present activities =nd proposal for new appreach

proposel for local production of ayurvedic medicine

development of essential oils

proposal for economic mapping

suggested werkplan for the Doti branch next year.

Proposal for “he development of Tomagardi Zerbal farm,l15 February 19383;

together with G. Amatya, Extension Officer, HZPPC (20 Pages)

Contzains an analysis of the present fzrm operation and offers a

proposal for further development.

Cost—benefit of cultivation of Rauwolfia serpentina in Nepal, 17 Febru-

ary 1983 (6 pages).

Based on production costs at Temagardi, amended for some proposed

improved practices.

Cost-benefit analysis on the production in HNepal of some essential oils

25 Fehpuary 1983 (28 pages).

Covers citronella, lemongrass, menthe arvensisand palmarcsa.
Also contains an estimation of operational costs at Tamagardi herbal farm.
Repoxt on a visit to investigate the possibility of setting up an

extension progrooge for herd sultivation in Bastern Nepal, b Aoril 1983;

together in with G, Amatya, Extension Officer, HPPC (7 pages).
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Contains a proposal for an extension programme for helladonna,
pyrethrum, Rauwolfia, and aromatic plants along the Tarhara-dile
corridor, using Tarhara nerbal fam as a base. The paper also proposes
a herb collection centre in Dhankutc, given the larze quantities of

herbs passing through the town.

Report of field visit to Doti, 22 June 1983 (6 pages)

In view of some changes in the situation, the 'Doti" project had
to be amended somewhut. The report gives recommendations regarding the

selection of a new site, and proposes a work rrogramme for next year.

Status report on RDRL's pilot vlant, 18 July 1983

The regort contains an analysis of present organisational and
technical problems encountered, and = costing of the pilot plant opera~

tion. It also offcrs recommendations for future operation.
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