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1. SUMMARY: 

a. 'Ihe associate expert's work programme ·,;as aimed :i.t providing useful. 

information on the socio-economic side of the _ 't"Ogramme for the 

developnent l"'f Nepctl 1 s resources in the field of medicinal end 

aromatic plants. 

b. F.arly on in the work progr3lII!lle ! a 11strntegy proposal 11 was prepared for 

the overall programme, based on information g2thered on cultivation 

and collection aspects, national and inter.iational market characte­

ristics and the situation with regaz-d to !".ealth care and drug supply 

in the country. 

c. 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 chang.!s with 

regard tc: 

cost-benefit conscious ma.~agernent for commercial farms 

setting up a ~omprehensive and professional extention programme 

for cultivation by private farmers. 

- re-defining the roles of the departmental herbal farms as 

support:L.~g agents to :he commercie1ization programme. 

d. Cost-benefit studies were undertaken for follo• 1ing products: 

.• A:ro!'a belladonna 

- Pyr~tr.r um 

- Rauwolfia serpentina 

- Citro'dila 

- I.emongrass 

- _ ~almarosa 

- Me~tha arvensis 

Although a Yariety oi methods :•ad to be used and the estimate 

of cultivation costs and yields could not be based on long-term 

in-situ obser:ations (for some plants the growth cycle is four 

years), the studies can provide information regarding the most 



- J -

important cost components and could be helpful in the selection of 

c:iappropriate production-package and in setting far.n gate prices 

for private growers. 

e. A detailed proposa:. for smar -sc.:.le production of herbal medicine was 

worked out for the Far Western "Seti Zone 11
• This programme should be 

combined with clinical test:inr;, of the proposed drags through the 

health post and ayu:vcdi::: dis~Jensary system. 

f. A status report on rtDRL' s pilot plant ·r1as prepared. At the pilot 

plant, many problems of an organisational and technical nature are 

encountered, and there is no clarity at present as to how the pilot 

plant's work fits into the overall progr3.lil!Ile. 

g. Although it was intended to prepare a feasibility study for large 

scale production of pharmaceuLicals and essential oils by the Herb 

Production & Processing Company, this could not be done due to 

insufficient market information. It is envisaged t.!-.nt such a study 

can be made after approximately one year, when more infonnatio~ is 

a~ailable, Ihis ~ctivity #Ould then fall under the scope of the 

NEP/80/o44 p=oject. 

2. Recormnendations: 

a. It is of prime importance that :nore in-depth discussions are held 

on the strategy to be followed to develop Nepal's resources in the 

field of medicinal and aromatic plants, and to de fin• RDRL 1 s role 

in the eventually agreed-upon strateg<;. At present there is ~unsi­

derable wastage of available resources due to the lack af ~ concrete 

developnent programme. Research work should definitely also be 

looked at from a socio-economic angle, especially in a developing 

country, where resources are scarce. 

b. We have tried to offer some .st:.ggestions for an overall strategy. 

In our view, RDRI. should not just stick to resea~ch subjects that 

have been chosen for whatever historical reasons, but should aim at 

developing those products that have readily accessible markets that 



can be matched ·.rith present production capabilities. In our 

opinion, several simple herbal products are available and lffer 

good scope for commercialisation, In the field cf herbal medicine, 

due care should be given to developing products that can eve~tually 

l;ie produced in rural areas, given the fact that inadequate logis­

tics in drug supply is one of tht' :nain reasons for the faltering 

health system. 

c. It is hoped that the cost-benefit studies made during the asso~iate 

expert's assignment will lead to a more cost-benefit ~onscious 

attitude. The establishment ~r a commercial comp~y (tre iierbs 

Production and Processing Company Ltd.) should c~rtaibly help in 

making this adjustr:1ent t:brough the t.dmming of unnessary and 

unproductive expenditures. 

d. Ihe cultivation extension programm~ should be raised to a more 

professional level, where farmers receive regular technictl. advice, 

and are supp~rted with the necessary inputs, guaranted market E"nd 

production loans. At present, a lot of improvement is necessary 

in terms of regular technical advice by extension workers, and 

in the logi.stics of plant material supply. Improving the present 

situation Nill involve strong continuing co-operation betwe~n ~he 

!-:PFC :md the Departl;ent of :-iedicinal plants. It i.s hoped that an 

executi ·1e committee for the extension progz·amme will soon be formed 

to start working on this. 

e. With the present "commercialization phase", the ...,bjectives of the 

Department's herbal farms should be re-defined as supporting agen·;s 

to commercialisation. A number of recommendations for practical 

objectives l".ave been formulated in this regard (see "agronomic 

aspects ii). 

r. 'lhe proposcl for small scale 1 rural herbal medicine production in 

Seti Zone should be implemented by joint co-operation between RDRL, 
the HPPC and the appropriate i.~stitutions of the Ministry of Hea1th. 

If this pilot project can be implemented successfully, it can lead 

to a breakthrough in rural l:eal.:h care based on indeginous resources 

in N~pal. 



g. '!he 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 resarding markets and 

production technology. 

h. en the technical side, there is at present no need for a big increase 

in the pilot plant's capacity, but rather for shop-floor technical 

assistance and some minor ancillary equipment, in order to s:noothe 

the production fl.ow. 

3. Body of the report 

a. Main duties of job description 

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

"The expert ;dll assist the Director, &yal Drugs Resear ... 'h 

Iaooratory in the following activities: 

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

(b) Feasibility studies of individua oper?.tions within 
the project as and when required; 

(c) Conduct such research otudies on development economics 
related to the prcject as ~ay be required; 

(d) Assist in other related matters." 

lhe associate expert began his assicnocnt in the project on 

16 ~ch 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 RDPL. U'p to the arrival of the CTA 

(August 1982) the associate expert took care of all matters of 

administrative nature, assisted i.~ this by the project secretary. 

During this period, reconnaissance visits were paid to four 

herbal farms (Doti, Vrindavan, Tc:lmagardi and Manichur) in order to 

become acquainted with some agronomic and technical aspects of the 

cultivation and field processing of medicinal and aromatic plants. 

'Ihis was combined with literature study. 

Farly on also, a programme to investigate the cost-benefit 

of cultivation of Atropa belladonna by private faxmers (in Panauti 

area) '"'as started. 



On the advice of Prof. F. Sandberg, Planning ~onsultant to 

the project, a visit ~as paid to Mr. Sundaresh, Deputy Secretary 

of the Sasic Chemicals, ::r.ar:::.~~~uticals 3lld Cosmetics Expert 

Promotion Council, as well ci.S to scme ~ser industries in Bombay 

(India), in order to obtain infor.!lation on tr=tde and marketing 

aspects of some ~ecific herbal extracts and essential oils. 

Subsequent to the planning consultancy of Prof. Sandberg, the 

following ~as decided: 

"It was agreed upon that ~1:-. ~ Boeck should devote ~ 

time to cost/benefit studies for the following drugs: 

(a) Be:.ladonna 
(b) P..rrethrurn 
(c) Rauwolfia serpentina 
(d) Citronella oil 
(e) Palmarosa oil 
(f) I.eoongrass. 

It ·11onld be of great i.!!lportance to evaluate the harvest of 

1983 (from ~-!ay to June) in order to obtain more reliable figures 

for the production costs than those for 1982. It is therefore 

proposed ~hat Mr. De ?oeck ·..will obtain a prolongation of 3 months 

(taken from the expert in economic mapping). 

Since the prices of ~he products manufactured by 3PPC 

generally s~e higher than the world market prices, Mr. De Boeck 

should part~cu:..~rly look for the weak ;oint in the cultivation/ 

production sequence in order to reduce the cost."..l/ 

'I'he associate expert went on home leave from 8 August until 

3 ~tober 1982. After this, a •Ii.sit was ?aid to Helambu where 

farmers had started growing pyrethrur.t, in order to evaluate this 

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

1/ Prof. F. Sandberg, Terminal report, p.7. 



Meanwhile, co-operation with an officer from the Nether­

lands Development and Volunteer Service was started. 1'his co-ope­

ration came about since tr.e ~erbs Produdtion and Processing Company 

was interested in availing itself of the services of Dutch Volun­

teers /extensionists for its cultivation programme :md our angles 

of work were similar or even complementary (the assigned officer 

being an agriculturalist). 

Based on the infor:nation gathered in the earlier months, 

a 11strateg'J proposal" for the programme as a whole (covering 

research, cultivation and processing) was prepared. lli.is proposal 

was :iiscussed in a _:oint r.ieeting of •::incerned HMG and foreign aid 

personnel. Al.though there were certain inhibitions about giving 

one's 0pinion in a large group of people coming from different 

disciplines 3.Ild ~inistries, the meeting served some purpose by 

infor.ning those concer.ied about the programme to be undertaken. 

In the months following the "strat~gy proposal 11 :nore data were 

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

In November 1982, a further field visit was undert:.ken to 

Doti in the Far Western Development Region, leading to a comprehen~ 

sive proposal to restructure this branch office of the HPPC. Ibis 

programme included, among others, the establishment of a rural 

medicine compounding unit, as . .,ell as a progr~rnme for tHsting herbal 

:nedicine in the Seti Zone of L'.r Western i1epal.. Eventually, some 

of the new formulations developed at RDRL c~ be tried out in this 

setting, so as to fulfill outputs 5 and 6 of the project doc~~ent. 

During the first two ~onths of 1983, cost-benefit studies 

on Rauwolfia serpentine, Citronella oil, I.emongr~ss oil, Palmarosa 

oil and Mentha arvensis oil were finalised, this following field 

visits to the gr~wing areas for these plants, i.e. the southern 

terai plai.is. These visits further yielded: 

an analysis of the present ste.tus at Tumagardi herbal farm, 
and n proposal for development of the fo.rrn. 

a propose.I for setting up an extension programme in 
F.astern Nepal.. 
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On 18 March 1983, a work programme ·.ra..s agreed between Jr. s. 
B. Malla, Dr. R.0.3. '..Jijesekera and Mr. J.G. Meredit~ for the 

remaining period of the associate expert's assignment. Ihis 

progr:'l:ll!le, which basically involved preparing a status report 

on ~ctivities in the pilot plant was considered to be of prime 

importance to ~1:..ow furtter programming of pilot plant activities. 

Consequently, the cost-benefit o.nalysis of Atropa belladona and 

Pyrethrurn ~~c to remain somewhat sketchy, due to lack of time. 

lt.e ·.-:ork !Jrogr".!rme .:;.t the pilot plmit led to a report consis­

ting of ~ iescri~tion of present operations as well as bottleneaks, 

a costing of the oper,.,i:ion, 321d a system for record-keeping at the 

pilot plant • 

At the request of Jr. S.B. Malla and Dr. A Sheak (General 

Manager of the :PPC'), the associate expert devoted some time at the 

end of his ~ssignrnent, to ~ake an op,ort-w:.i~/study for the Herbs 

Productiona end Procesding Company Ltd., taking into account the 

equipment to be granted to the HPPC as part of the UNDP/UNIDO/F.AO 

programmes of tec'.".nicel assistance. 

b. Achievement of immediate objectives 

1. Gener:-J. strategy for the programme 

Research is not c. goal fa itself, especially so in the 

cc:se of Nepc:.l where fccilities for basic research a.re minis­

cule compared to those available in neighbouring developing 

countries. 

From this it follows that research should rather be aimed 

at specific applied usages. Here the question of the goals of 

the overall programme emerges. 1be spirit of the project docu­

ment for NEP/80/C03 is quite clear in this regard; besides 

institution building and irug ~u=..li~7 control aspects, the 

project aims ~t 1eveloping phar.naceuticals and essential oils 

based on indigenous r~w materials, so as to save foreign 

exchange (through import-subs~itution) ~s well as earn foreign 



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 cou:itr;r. 

When digging cne level deeper, these breed objectives can 

be divided into: 

(i) developing new herbc:.l drugs, looking into the feasibi­

lity of large sc~le production of these, and handing 

over the tec~.nology to co~.rnerci~l companies (Royal 

I:'rugs Ltd. being the ~ost prcr.inent CJ:?ong these). 

(ii) Developing processing technologies for inte~ediate 

phar.naceutical products (herbc..l extracts) :uid essential 

oils (:md fractions thereof), investignte the feasibi­

~ity for large scale production ~f these, and hand over 

the technolog:,· to commercial com~anies (the Herbs 

?reduction and P:-ocessing Company Ltd. has been set 

up to collT.lercially exploit this sector). 

As far as (i) is concerned, there is a problem, not so ~uch 

in the high prices of drugs produced by the Royal Drugs Ltd. 

(these are gener?.lly quite low, compared to ~rices of Indian 

medicine) but L~ 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. 

th~ less-than-optimal iogistics system :nakes that the right 
kinds of drugs are most often not available at the right 
time, leading to inadequate presc=iption of drugs (This is 
also re-inforced by insufficient traini.~g of health post 
persoMel). 

probably even more important than the above factors: 
the ~odern health care system is alien tc and ofteu 
distrusted by •rillagers, who comprise 95% of the ~lepalese 
population. 

Perception and cure of dise~se is quite different between the 

al.lopathic system and the healing systems practiced i.~ the country. 

As long c.s this f:-ctor is not fully realised in all its implica-
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tions, ''primary health care" in Nepal will continue to bypass its 
goa1 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 "];/ have indica~ed that it is 

possible to integrate traditional health practitioners in the health 

care programme, with stunning effects in terms of bringing health 

services closer to the people as well as cost effectiveness. 

'#hereas the health delivery system as such goes beyond the 

scope of the NEP/8C/CC3 project, the project cannot afford to ignore 

the p~esent status as well as developments in this field. In prac­

tical. terms, tnking full nccount of the situ:-,tion, would mean: 

- seeking co-operation •Ni.th ayurvedic practioners and 
compounders, not only in or~er to take the ayurvedic 
system as a "starti..'lg point 11 for developing 11nllupathic 11 

herbw.l medicine, i.e. comprising alcoho! extracts and 
chemicals but also to make the new drugs more compatible 
with the systems of medicine already in use in the country, 
at the same ti.me adding notions of st211dardisation and 
quality control. Of course this approach requires an 
openness and respect for "the other side 11 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) c".>uld 
stand as an example in this re~ard. 

- care should be taken to develop dI'Ugs which can be manu­
factured locally, in order to overcome the logistic problems 
common 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. 
'lbe local processing of medicinal herbs (rather than export 
of crude herbs to India) can give an important stimulus to 
·the rure.l economy. To this end, a proposal for ''local 
ayurvedic drug manufacturing" was prepared for Seti Zone, 
in Far Western Nepal. (see heading 4). 

"}/ Ramesh Man Shrestha, Faith healers: a force for change, L~iDPA 

report project NEP/77 ;iil3. 

Dr. Ian Oswald, Tradition~ Medical Practioners and rural health 
deli vex7 in North Eastern Nepal, etudy for Netherl1:1llds Iepra 
Relief Association and British Medical Trust, Final report, 
December 1981. 
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Regarding the objective mentioned under (ii) a "strategy 

proposal" was developed in November 1982; and subeequently discus;~d 
in a large meet:.ng of gover.unen~ officials and foreign aid personnel 

involved. 'lbe proposal started with an analysis of the ::::iarket charac­

teristics cf the international trsde in medicinal and aromatic plants 

and their derivates. 'lbe characteristics of this market (closed market, 

strict qu.~ lili"-ti ve 2nd quanti tc.ti ve requirements 11iumping" -practices, 

competition from synthet~c products •••••• ) are such that it is not easy 

for new producers to enter the merketo 

The nature of Nepalese agric".llture (SI!!all landholdings, difficult 

trnnsport of produce to markets) is such thc.t it •Nill be difficult, at 

least in the initial stages, to set up a stream-lined, large scale 

production pr'igramme. For these reasons, it was proposed to take the 

national market as ~ startinG point for putting together a production 

pacKet~ This would have the advant~ges of involving smaller quantities, 

somewhat less stringent quality requirements, greater access to murket 

outlets, and from a macro-ec011 ::imic point of view, a spin-off effect 

in stimulating user-industries in the country. 

As far as the international ::tarket is concer.ied, we proposed to 

concentrate mai."lly on the regional market :L"l the beginning and to try 

to establish long-term co-operetion contracts with user-companies 

abroad. 

T.n addition we recommend that the RDRL and HPPC co-operate in 

schemes for local compounding of simple ayurvedic :nedicines: in the 

long run this could prove to be an additional L~come-eerning activity 

for the company, with relatively low investment costs. 

2. ,\gronornic aspects 

As per point (a) of the job description, attention was 

also given to evaluating the agronomic aspects of the progra­

mme. To this end, all six herbal farms in the country 

(Shivapuri farm has since been abandoned), as wel1 as the 

Royal botanical garden and most of th~ places where extension 

progrrunmes ~ith private farmers were startsd, were visited. 
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Quite somP. work has been done by the Department of Medicinal 

Plents in establishing herbal farms all over the country, in different 

climate zones: three farms in the sub-tropical area, (Vrindavan, 

Tamagardi and Ta.rhara), two far.ns in the temperate zone ('I'i.st'Wlg 

and Manichur), and one farm in the sub-alpine zone (IQa.pta.r-Doti). 

One can safely st~te that agronomically it has been proven that 

certain medicinal and arocatic plants can 'be grown in Nepal. 

However, #ith the establisr.ment of the Herbs FToduction and 

Processing Company one ::md a half years ago, a new phase has been 

reached: EMG of Nepal has decided that the time i.s ripe to start cul­

tivatio~· and processi."lg of medicinal esd aromatic plants on a com­

merci~l scale. However, in order to make commercialisation viable, 

several. changes have to be made ir. the existing operations: 

(i) The farms turned over to the HPPC (Doti and Tamagardi) 

have to be managed in a cost-benefit conscious way. Th.is 

involves a caref'.ll scr.itinizing of operating costs, .~ well 

as working out a profitable production package. For both 

farms, proposals to this end have been worked out, and 

implementation has already commenced. 1/ 
(ii) E::ictension work (already started before the establishment 

of the HPPC), has to be raised to a more systematic, profes­
sionsl level. In our opinion this invc 1.ves: 
first of all, lnvestigati.~g 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 ~ith plant requirements, inveet­
igati.Jlg the profitability of the new crop compered to food­
grains anci alternative cash crops, determining how to intro­
duce the new crop in the existing cropping pattern, checking 
the food balance situc.tion in the area, investigating the 
status of communications in the area to transpcrt finished 
products and required input~ •t•••• Sf 

1f see W.J. de.Boeck and B. Dominicus, Proposal for Restructuring the 
Doti branch of the Herbs Production and Processing Company, 28 
December 1982 (38 pages); and W.J. deBo3ck, G. Amatya, Proposal for 
the development of Tamagardi herbal farm, 15 February 1983 (10 pages). 

EJ For a more detailed discussion on this subject, see W.J. deEoeck 
B. Dominicus, Pyrethrum cultivation in rtelan:bu, field visit report, 
15 December 1982, 11 pages + annex, PP• ----
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- starting with a few interested fCll'II!ers in each area, and 
providing them with intensive technical advise, so as to 
ensure a good star~; later on, the extension programme can 
be expt.nded tc other farmers in the area. 

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

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

- entering into contracts with priv·ate growers, whereby the 
HPPC guarantees supply cf required inputs, technical advice, 
and m:.rket outlets, anci assists formers in obtaining produc­
tion loans. 

(iii) Th.e new "commercialisation" phase also involves a re-thinking 

of the roles of the research f.::.rms establi.shed under the 

department of medicinal plants (Vrindavan, Tarhara, fistung, 

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 commercic.lisation program­

me. 1his has already started to some extent, but neverthe-

J ess we would like to offer some suggestions for "functional" 

research subjects. 

- selection of plant material in function of higher yields, 
disease resistance, drought resistance etc •••• 

- research on 'Oractical and low-cost methods of manuring and 
weed-control: g/ 

- WQrking out suitable low-cost land-tillage systems (e.g. 
;.\ n.tmAL traction). 

- research on introduction of medicinal plants in existing 
cropping patterns as well as developing mixed cropping 
methods. 2/ 

];/ As is the case !or Bellndonna cultivntion L~ Panauti e.g. 
Y The development of n "mulching "system for pyrethrum at Ti.stung 

herbal f:ir.n could serv~ as an example here. 
'2J E.g. mixed cropping of Rauwol!ia serpentino. with :on~ils, 

developed at Vrindnvnn 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 source. 

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

• relation between harvesting time and the percentage of 
oil. 

- research on agro-forestr-1 practices to preserve mid 
"cultivate" indigenous plants. 

- research on tissue-culi:ure as a :neans to quick, virus-free 
multiplication of plant material. 1/ 

In addition to this research function, the farms ehould 

also seri1e as a source of plant material for the extension 

programme. At present bottle-necks occur in tr.is 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 :·esult 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 

environment. Impgftant work needs to be done in terms of 

economic mappin~plants and extension work with collectors 

teaching sound methods of collection. We have proposed 

purchase Cdntres in the West (Depayel) and in the Fast 

(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 progre3s has been made in this regard. 
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3. Cost-benefit analysis 

Cost-benefit studies were undert.:iken for following products: 

a) Atropa belladonna 

b) Pyrethruc 

c) Rauwolfia serpentina 

d) Citronella. 

e) Lemongr?..ss 

f) Palmarosa 

g) Mentha arvensi~ 

The lack of reliable d~ta on cost3 fu~d yields become clear 

after comparing some of the iata provided by farm staff to 

first hand obscrve.tioru; i.'l 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-benefit programme for all herbs. (some 

of the herbs have a fow: year crop-cycle e.g. plamarosa). 

J'ollowing 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 yielc..3 and proposed improvements 

in the existing practices at the farms (in the 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 pattel":l in 

a way that is attractive to fanners 

- establish reasonable farm-gate prices for private growers. 
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In addition, the studies revealed which were the largest cost 

components, especie.lly in the case of govenunent fa...-ri:iing. As a 

result of this, it is hoped the.t action be undertaken to trim these 

costs .. 

In ~eneral, the studies 9.lso yielded the conclusion that in 

the long ru..;, production through extention work with private farm­

ness will be cheaper than production on govern:~ent farms, in 7iew of: 

- the lower level of o~erheads 

- the more efficient utilization of labour, 

- the greater possibility of mixed cro~ping on small private 

firl'!ls. 

Below is a short sUI!II!lary of the main !'esults for each prvduct: 

a) Atrona bellador.na: 

If grown as a half-year crop (in combi."lation with 

paddy), this herb is ver; interesting for farmers posses­

sing well-irrig::>ted, well-drained lands. Also the pro­

cessing cf the product (total extract) in Nepal is profi­

tc-.bl-:. 3o f2r 1 there is a ready market for belladona 

extract inside the country. Jowever, i.."l •riew of the keen 

interest shown by farmers, the production is rapidly 

satisfying the Nepalese demand, and possibility for export­

ing preferably in the Asian :-egion, should be explored 

vigourously. 

b) P;rretr.r..:o: 

So far this plant has received little attention from 

private farmers because of low yields 9.Ild insuffic~ent 

extension work. Ho.,,·~ver, some factors warrant a certain 

degree of optimism: 

- the good results obtained with tissue-culture of 

pyrethri.un at Godavaru 

The introduction of a new cultivation method at 

Ti.stung herbal farm, by applying a thick layer of 

mulch, and resulting in lower evaporation, better 

w~.:~ control, added plant nutrition reduced labour 

costs and higher yields 
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- t!:e plans of a Nepalese :::anufacturer to set up a 

mosquito-coil f~ctory, thus creating a potential market 

for the pyrethrum. 

Nevertr.les.3 1 it ·.•ill be necessary to: 

e6lect climatologicc:ly suitable areas for 

cultivation. 

undertake more work to see whether tissue-culture 

methods can be used i..~ a large scale extension 

progr?mme. 

assure tl:e market for pyr?thrum in the country. 

set up and maintain a good extension programme 

for pyrethrum cultivation. 

c) .Rauwolfia ser::ientina 

In view of the depressed market for Rauwolfia, it is 

not wise to go into large scale extension work for this 

herb at present. Nevertheless efforts should be made to 

find buyers for Rauwolfia and establish long-term contacts 

with them, in view of: 

the fact that P.auwolfia is !mown to farmers in I'erai 

are~, and cultivation posses little problems. 

- ?.auwolfia is very suitable for inter-cropping, which 

is interesting from the farmer's point of ·ri.ew, si.~ce 

he does not h<:.ve to forego food -:raps or certain 

other cesh crops. (It should be appreciated that 

in Nepal, very few far.ner 3 can ·.r.i t: th.!"ee years to 

get some financia1 return their land, as would be 

the case if Rauwolfia is cultivc:.ted in an 11orthodox 11 

way). 

As such, Rauwolfia can still be grown profitably at the 

present (depressed) price of 25 Rs N.C./kg. 

d) Essential oils: 

Nepalese products are conditioned by the market 
situation existing in Indi:,, given the fact that the Indi3Il 
market is protected vi.s-a-vi.s imports of essential oils 
originating from third countries, but Nepalese oils have 
free access to the Indian market. 
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As such, market prices for citronella (.rava) oil. 

tend to be higher in India co:npared to world market prices, 

whereas Indian prices for lemongrass and palmorosa oil are 

lower then ·,..orld market prices. 

It should ~e noted that prices depend a lot on the 

quality of the oil offered! ~d that a serious effort 

to upgr~de and maintain quality stande.rds is necessar1 if 

Nepal is to succeed in this field. 

On the cost-side, it is important to work on fuel­

efficient disti:lation methods, in view of the high :osts 

of fuelwood ir. ~ost Terai areas. 

~itronella gr~ss 

table at this stage. 
seems to be only marginally profi­

I'he price demanded by the HPF-C is too 

high when compared to the actual market price (which has 

a declining trend in view of increased production in IndL2). 

Lemongrass could be profitable if it can be grown on 

marginal land under agro-forestry conditions. However, 

more rese2rch is required in this field. 

Palmarosa oil looks profiatble at this point, in the 

international as well as the Indi . .::n market. The quality 
is accepted in the market. 

Mentha arvensis produced in :~epal has a low menthol 

content, therefore the price offered is <llso :ow. It is 

necess~J to remedy this through t~e introduction of im­

proved plant material. Since the culti'J·atiJn of mentha 

is relatively labour-intensive, it :ould ~ecome an inter­

esting crop for extention to priv2te farmers, once the 

quality problem has b~en solved. 

4. Field testing of herbal drugs 

As per immediate objective 4 and outputs 5 anj 6 of the NEP/80/C03 

project document, herbal drugs would be "test-mar:<eted 11 through phar­

macies in Kathmandu and health posts spread ever the country. 
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After visiting Doti farn in Far Western Nepal, the possibilities 

for setting up a field programme to carry out these components of the 

project, became clear. Si.nee the Doti fa.mi had been tra'lsferred to 

the HPPC, it became necessary to make the operation profitable. ro 

this end, the ab~ve mentioned '~roposal for re-st::ucturing the Doti 

branch of the HPPC" was fo:rnulated. One of the new activities proposed 

was to set up a small ayurvedic col!lpound manufacturing unit. The idea 

came about as follows: 

- Doti is one of the :nore remote :u-eas in ~iepal, where prevision 
of both allopathic as ayurvedic medicine produced in Kathmandu 
is totally inadequate. 

- A large number of Yaluable medicinal plants can be found in 
the area. 

- Ayurvedic medicine is :popular in the 3.I'ea, but ayurvedic 
compounds are inferior to allopathic drugs in terms of ap­
pearance. 

- Ayurvedic drugs produced in K.?thmandu at the Slngha Durbar 
Vaidya Khana are expensi ''e due to : 

• high number of raw matarials contained in most preparationE 
• 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, ~_-:: i..J the case with a:LI.opathic drugs. 

Therefore it was proposed to locally manufacture popular ayurvedic 

compounds, consisting of only a few components each. In order to 

enhance the appearance and hygiene of the medicines, s~me simple manu­

facturing machinery ws proposed. (for drying and grinding, tablet­

ting, capsul filling ••••• ). The unit w~uld be powered by a micro­

hydro turbine, which are manufactured in the country and are becomi.'lg 

increas_ingly popular as 'liaul ti-purpose power uni ts". 

Together ri th the mroiuf ~.cturing unit, a mechanism for distribution 

through local health posts and ayurvedic dispensaries was proposed. 

Dr. S.B. Malla expressed bis interest in introducing s~me 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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5. Status report on present pilot plant operation 

Before installin; the enlar~ed pilot plant, it was deemed necessary 

to have an overview of ~achinery, on-going activities and possible 

bottlenecks at the present operation. 

Activities at the pilot plant were followed duri.."lg a period of 

over three oonths and consequently a status report was prepured.1/ We 

will tcy to give a brief stmunary of the findings: 

(i) At present five products are processed in the pilot plant. 

Diosgeni..~e from l)ioscorea Deltoidea, Solasodine from Solanum 

Iaciniatum, 3erberine from Berberis a.ri·stnt.:., totctl. ~xtr?:.ct 

f:.:-orn Rauwolfia serpentina, and rosin and turpentine from pi..'"le 

resin. A number of other products previously processed at 

the pilot plant, have been taken up by the HPPC; Atropa 

belladonna, pyreth.rum, 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 company. 

(ii) It is necessary to have a clear look at the products going 

through the pilot plant in terms of economic and ~arket 

potential before up-scaling to the new pilot plant in Godavari. 

(iii) 'lhere is a need for c!ear objectives for the pilot plant 

operators, in terms of processi.~g efficiency to enable cost 

reduction, solvent recovez-<J or ?:ri.y other possible targets. 

Al3 a starti'lg point for br~ing in these target;:;, a record­

keeping systt!l!I was worked out for the pilot plant. 

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

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

'JI See W.J. deBoeck, Status report on RDRL's pilot plant,18 July 1983 
(23 pages and annexes). 
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tecP.nic~l problems encountered Cc~g. in the extraction 
of solasodine ). ]one of the prese:it st.:-.ff c.t the pilot 
plant was specifically trri..~ed in phytochemical processing 
tec!mology. 

bottlenecks in terms of solvent and percole.te transfer, 
filtratian, electricity breaicdo•":":s snd irregular working 
hours. 

Th.erefore, it ·.•as ver"'J :!if:ic:ilt to ::iake a proper costing 

of the operation and, not su.~risinsly, verJ high costs per 1.Ulit 

o! fin~lised product were obtained. 

(v) So~e of the present bottlenecks could be remedied quite 

easily with the purchase of sor.ie equipment items: 

- :;:roper fi2.""C:-.::.tion equipr.ient 

- i.11stalla'=ion of t:-:"nsfer ;:iur.ips 

- st:md-by electr:.c:.ty sener::i.tor. 

(vi) lest but :.1.0t least it is :lecessu-1 to stress t!~e lack of 

safety ~easures and protective clothing in the present 

oper?ti::m, and t!:is should. be remedied :immediately. 

6. Feasibility of large sE_.:.le ~reduction of ~hcrmaceuticals based on 

ind£genous r:.w !:!derials (as per objective 5 of the project document) 

Due to the delay i.~ the pilot plant constnlction, and the lack 

of inforr.iation of possible throughout of en enlarged pilot plant, it 

was impossible to make a ieasi~ility study for a large scale pilot 

plant at this stage. The minimum requirements to do this would be: 

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

quantities 

a det~iled description of the technic~l processes involved, 

- a detailed flow diagr'."'.m for the production, involving all 

-machines and required labour ti.me for each operation. 

None of this information is avnilnble at the time of writing this 

report. As a matter of f:-.ct, it is still unclear whether (ruid to what 

extent) the new pilot plant ·~ll focus on total extracts, purified 

extr~cts, frcctionation of essential oils, or production of finished 
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herbal drugs. The equipment on order creates the theoreticc:l possi­

bility. to undertvke ::-.11 these types of processes. However, as we 

ho.ve concluded from the experience at the pilot plont, there :::.re still 

too many technice.l and organis•tional-probleme in the present oper~tion 

to assume an enlarged pilot plant operntion feasible. 

On the other hnnd, processing technology for producing "totnl 

extr:::.cts" nnd essenti-1 oils seems to be sufficientlykllown in the coun­

try to warr~nt moving on to a production st~ge, on the condition that 

a processing plmit ccn be run without too mruiy stoppages due to short 

working hours, holidays, and bottlenecks in water r-_~d electricity supply. 

This condition seems to be cot (o.t lee.st p~tly) by thl. Herbs Production 

and Processing Company. As such it wcs 3Uggested thct o. feasibility 

study was prepared for the company, being the foc~.l institution for 

''large scnle production of ph=-.rm~ceuticc.ls bc.sed on indegenous raw 

:nn t e ric.ls. 11 

However, when going through the information available, it wo.s 

found that this was insufficient (especi.'.'.lly on the market side) to 

warr:..~t o. fu11-fledged feasibility study. Consequently, a note was 

~repared outlining the most critic.:8. po.rruneters to be monitored, in 

order to mElke the enterprise profitc.ble. 

c) Utilisation of results: 

i) General strategy propos.:il 
'Ihe "strategy proposal 11 wo.s primcrily rnec.nt .:lS a do<'ument whir:h 

should st~rt discussion between all involved concerning the way the 

progrrumne should follow. So f:i.r, we have been disappointed in this 

expec~•tion. Very little in-depth discussions have taken place 

regarding this subject. It is hoped thnt this may change in future. 

Once some form of concensus is re~ched regard!t.g this issue, it is 

important to move on to define practicelly every institution's 

and every reseercher's role in this overall progrsmme. 

ii) A15ronomie aspects: 
It is hoped that the recommendations offered in this field can 

be utilised by: 
- the FAO in the implement~tion of the NEP/79/~ project 
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(cultiV"1tion of medicinal and arom::..tlc plants) 

the HPPC in the cost-conscious management of their forms and 

in the implementction of ~ cultivation extension progr?.mme 

- the herbal farms of the department of medicinal plants in 

the re-definition of their role as supporti..~g agents in 

the commercielisation progremme. 
iii) Cost benefit analyses: 

lhis work should hopefully as3ist the HPPC in following 
respects: 

- makiI:g a profit~ble product-selection 

- determi..~ing adequate farm-g2te prices for privRte growers 

- carefully screeni..~g indirect costs (such as unnecessary 

supervisory personnel) :md trimming these costs. 

iv) Field test~ of herbcl medi~: 

lhe Doti proposc.J. should lend to a combined effort where: 

- the HPPC (with possible finc>.ncial support of "Appropriate 

I'echnology Internc.tionnl}/will take care of small-scale rural 

production of herbnl medicine. 

- 'Ihe RDRL will be involved in test-marketing some of the new 

herb~l formulations coming out it's lcboratories 

- lhe Departments of Ayurveda and heal th services wi.11 partici­

pate by clinical testing of the drugs. 

v) Pilot plant : 

'lhe status report on the pilot plc:nt could serve as a basis 

for exami..~ing present difficultiee and for working out a feasible 

progremme for the pil~t plant in future years. 

(vi) lhe .opportunity study sho1J.ld be of help in the implementation of 

NEP/79/CXJ'l and eventually NEP/80/144 by high-lighting those variables 

that are to be monitored most closely in order to successfully 

implement the commercialisation programme. 

1/ 'Ihis is an American non-govenimentol organisation showing interest 
in partly financing the Doti proposal. 
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A N NE X: 

Chronologic2.l list of reports submitted: 

1. Belladorma cultiv~tior. in Pa.unati area - Prel~~inc.rv re~ort, 

30 March 1982, tog~ther with M.S~ 3ist.:i., Scientific Officer, 

Department of medicinc.l. plants; 26 p;::,g~s + Zl..'Ulexes. 

'Ibis report aimed at providing a prelimi..~ary estimate of cultivation 

costs and yields for bel~adonna production by private far.ners. 

2. Renart on Field Visit to Kapt<::'.I', Seti Zone. l July 1982 (11 pages + 

Annex) 

Given ~ brief description of the status of Kaptar herbal farm, 

and provides some suggestions for a new appro:--..ch. 

3. Project Status renorts, l August 1982 (9 pnges) 

For the benefit of the CTA, '"ho Ell'rived one week later, a report 

was prepared on the st~tus of the project on l August. 

4. M..."'.rketing Visit to 3or.1bc..y (25-28 July 1982): 3 August 1982 (9 pages) 

Report of visit to the ED.sic Chemicals, Pho.r.n.:i.ceuticals end CoSCletics 

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

5. Cultivc>.tion, processing and marketing of belladorma by the "Herbs Pro­

duction and Processing Comp~Y Ltd.", 5 ;~ugt!st 1982 (14 pages). 

Cost-benefit an:Uysis based on preliminarJ re~ort, ~iarvest data of 1982, 

estimate of processing costs and brief analysis of marketing prospects. 

6. A strateg;r ~roposal concerning the programme for development of Nepal's 

resources in the field of rnedici.~al D.lld aromatic plants, 1 November 1982, 

togeth~w!th B. 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 

anclysis of the possibilities for intern~tional and national marketing 

was undertaken leading to a proposal for general approach to the progr:.umne. 

Other sections deal with "The importa."lce of maintair.inG herb collection as 
an economic acti•nty", a ''Draft Blueprint for localAyurvedic production", 

and "some proj act-specific suggestion". 
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?. P;yrethrum cultivc.tion in Helambu, Field Visit Renart, 15 December 1982; 
together with B. Dominicus, Netherlands Development -:md Volunteer 

se:r-rice, (11 pages + annex). 

An ev<il.uation of pyrethrur.I cultiv~tion ~y private farmers in 

Helambu, plus a proposal on how to set ~p ruid implement an extension 

programme for private growers in Nepo.l. 

8. Pro"Cosal for re-structuring the Doti brc-nch of the Herb Production 

and Processing Comnany 28 December 1982; together with B. Dominicus, 

Netherlands Development and Volunteer Service (32 pages) 

Detailed proposal containing: 

- analysis of present activities ::rid proposal for ~ew appro~ch 

- propose.l for locc.l production of ayu!"'redic medicine 

- development of essential oils 

- proposal for economic mapping 

- suggested wcrkplan for the Doti branch next year. 

9. Pr~Eosal for ';he development of T:"....r.i.:.gardi E!erbal fe.r.n,15 :Cebruary 1983; 
together with G. Amatya, Eictension Officer, ~:PPC (20 Pages) 

Contains a.~ analysis of the present f~r.n operation and offers a 

propodal for further development. 

10. Cost-benefit of cultivation of Lbuwolfia serpentina in Nene.l, 17 Febru­

ar"J 1983 (6 pages). 

Based on production costs at Temagardi, a.~ended for some proposed 

improved practices. 

ll. Cost-benefit ane.lysis on the production in Ne:E._al of sooe essential oils 

25 FeQruary 1983 (28 pages). 

Covers citronella, lemongrass1 menthe arvensisanri palmarosa. 

Also contains !lll estimation of operetional costs at Tamagardi herbal farm. 

12. Report on a 'Ji.sit to investigate the possibility of setting up an· 

exteneion p!'Ogrcz;Bile !or herb oultivo.tion in F.astern NeEal, 4 Aoril 1982.i 

tog,,.ther in with G. Amatya, Extension Officer, HPPC (7 pages). 
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Contains a proposal for an extension programme for belladonna, 

pyrethrum, Rauwolfia, and aromatic plants along the Tarhar~-ii:i.le 

corridor, using Tarhar~ herbal farm as a base. 'lbe paper also proposes 

a herb collection centre in Dhankut~, given the lar;e quantities of 

herbs pass~ through th~ town. 

_HeJ2_ort of field visit to Doti, 22 June 1983 (6 pages) 

In view of some changes in the situation, the ''Doti" project had 

to be arr.ended somewh~t. The report gives recommendations regarding the 

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

14. Status renort on 1DRL's nilot nlant, le July 1983 

The report cont&ins an analysis of prese~t org2nisational and 

technical problems encountered, and ~costing of the pilot plant opera­

tion. It also offers recou.~endations for future oper~tion. 
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