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The topic of discussi~n is very cle~r in the sense th~t it should cover 

reocarch activities together with commercialization atte~pts of such 

r~s~lts. But it should not be take~ literally as clear as it sounds, 

since both of these concepts are products of a sophisticated society 

and their synthesis huve often been definitely time «onsuming and loaded 

with uncertainties not only in the least developed countries likd Nepal 

but :.leo in th~ advanced countries from where these concerts h~ve 

emanated. Talking honestly, I feel a sense of lose at the ve~y outset 

to sny th~t our collective dXperience in this regard is fragmentary 

'ind pr~n~ to give rise to misunderstanding and misgivings. 

In order to smoothen the internatir-nal flov of reeearch results 3nd 

tr~nsfer of technology and simultaneously develop lccel capabiltty, it 

seems that understanding of technical details do not guarantee the 

dcsir~d outcome, unless acme broder issues ~el~ting to env~ronm~nt are 

properly addressed. Whe~ most of the developing coun~ries in this 

regi0n are trying to grapple with the concrete issues they are facing, we, 

in ifr:r;:i.l, ere still searching a viable fral'lework so that it would be 

effective to solve specific problems arising out of its peculiar 

g~ographical position and difficult terrain. I aincerel7 apologize for any 

detour froo the conbxt, \f :.any,and hope for the 6ympathetic .,qoneiieration 

•)f this crucial factor by 1111 concerned. 

State cf Arts of C_o_m_m_e_r_cj.~lization of Research Results at National Level 

Till very recently, there waG no central agency r~sponsible for the 

promotion and development of science.and technoiogy as su~b in Nepnl, 

although there vero a member of institutes/agencies engaged in research 

and experiment o! mechanical processes, application thereof and in a 

Ycry limited way commercialization. Since the bistory of such effort 

:is of recent origin, it is still uncoordinated and i.nade(!U&te. Therefore, 

in order to identify the priorit1 areae, itensify the efforts where 

n~cdcd, eliminate the duplicatione, coordinate the actiona and ~reate and 
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subsequently nurture the atmosphere conducive to the development of 

science and technology, the Royal Nepal Academy of Science and!echr.ology 

(RONAST) was constituted in December 5, 1982 in Nepal. 

This event has been emphasized here because of the correctness of 

npprcach and tor,e it has set during this short period of its operation. 

Although its objectives nnd policies are broad and all encompassing with 

rc:c.~rd to dcvelop!!!c!t ::.n'! procotion of science and technology in the 

country, it is pc' cinent to note a few areas in which ~e are presently 

ir·te:rested viz. "encouragement to the promotion and application of 

~cicnce and technology in the priv•te secto1·", and "supervision of 

~pplic3tion of ~echr.ology in the industry and other sectors as well as 
. 21 

tr ... nsfer of appropriate technology." It should be noted that research 

r.:.::ults need not b1-: purely indigeneous in their content in order to be 

su~ccssfully applied; if their appropriateness vith regard to physicRl 

cn·riron::ient and human considerations are ·~stablished. Needless to say 

th~t foreign research results ara ~ost effective and yield quick return, 

if the tr:msfc:r of technology embodying such research results are nc!~ptcd 

tc the local need&. 

Ti1~ following table* illustrates the types of ndnpt 1 -~ research works 

uHJ.crtaken by NcpalesP. institutes and agenci6s. Many ot them, however, 

dc~l with promotion and dissemination of known tecbnclogies vith little 

modific"\tioi:.s. 

1. 

• 
Royal Nepal Acnu.;:,111 of Science and Technoloa - Brie! Introduction. 

Conder.sed . from a dieucssion paper on "Scientific Research, TechnologJ' 

Development, Transfer and Dissemination": SOiie Guiding Con.:epte" 

prepared by RONAST, May 1983. 



Sector 

1. Agriculture 

2. Irrig3tion 

3. Dottage & Small 
Scale Industries 

4. Industry 

5. Transport & 
Communication 

6. Energy 

7. Housing & 
Construction 

8. Education 

No. of 
Iden ti fie~ 
Priority 
Areas 

13 

8 

14 

20 

16 

26 

20 

15 

9. Henlth nnd Nutrition 15 

3 

No.of Research 
works undertaken 
(including 
promotion and 
dissemination of 
known technologies) 

1 

4 

14 

6 

10 

Institution 
Involved 

Dept.of A~riculturc, 
Livestock and 
Horticulture 

Dept. of Irrigation, 
UMN, BYS, Nepal 
Hydro 

BYS, SATA, UMN 

RECAST 

Dept. of R~ad, BYS, 
Ul'IN 

BYS, UMN, RECAST, 
NP.pal Hydro RCrrP, 
lnetitute of 
Forestry, Dept. of 
Agriculture 

Himal Cement, RECAST, 
NCCN, HBTF, TMB 
Shotcrcte 

BYS, Dept. of Cottage 
Industry and Privnte 
Institutions 

Royal Drug Ltd., BYS, 
UMN, Dept. of 
Agriculture, East 
Consul to. 

----- -·-·-----------
The above tabl~ reveals the urgency of research ~arks in every area 

p:\rticulnrly so in the case of industry and cottage and small scnle 

industries although ngriculture ~lso lags behind the need together with 

either sectors in o. appreciable way. Howeuer tent11tively th<: facts in the 



t~bl~ are 3ssemble~ and presented, it shows th.~t we have hope in th~ 

~r~a cf he3lth ~nd nutrition ae well as energy sectcrs. Both the sectors 

b~inG prime mov~rs for the develop~~nt of human as well as physical 

fact.1rs, wo can b\! satisfied with ourselves that the direction of effort 

is n<)t misplaced. Until some breakthrough is attained in these sectors, 

no pror,ress is possible on other fronts, in spite of mutual intercepen­

dc~cc of all the sectors of the economy. But satisfaction woula not be 

worthwhile unless promise is turned into prospect and prospect int.o 

practice. 

!l?,p).ication of Res.E_l_ta and Linking Mechanism 

When we talk of linking mechanism, we should distinguish between 

inciiGeneaus and foreign research results as well as 

occhnnisms bec~use the former is ruled by p~tent and trade mnrk laws 

~nd regul~tions while the latter is governed by technology transfer 

1:-.ws and regulations. Sometimes there appears to be no clearcut 

fr0ntiers betwee~ the type of research results and their application 

mechanisms, but blill we maintain this distinction in order to fRcilit~tc 

t '.'..:: analysis. 

Indigcneoue research efforts, though limited in coverage, have been 

presently directed towards multipurpose water wheels, small turbines for 

electricity generation, equipments or devices to use solnr en~rgy fnr the 

purp.lse of cooking nnd vatar he.'ltinti and dehydration of vegetables and 

fruits, adaptation of equipment and mechanism to use bio-gas and bio...mass 

fur producing cnorgy. Alongside, there h~ve been aomc efforts towards 

appropriate loor making and nppropriate modific~tion in the trauitional 

r··.pcr making t~chnolocy. We will dwell on these in the following po.gea. 

n. Vegatable Dyoi_ng Process: 

Herc I would lik~ to mention a relatively unpublicized cBse of 

vegetnble dyeing of ~oolen carpets for export. Woolen carpets has 

bcJun to be exported from Nepal since a decade b~ck as a non-tradi­

tional export item. It has saen •any ups and dovns during this 

formative poriod. But from the ap~licntion of te=hnology point of 
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vie~, it suited the ethos and historical consciousness of the 

Ncp.<1.lcse society. Initinted by a few exporters based nn import 

of raw wool from Tibet, dyes and other stuffs from India and oth~r 

countries it b~nernted substantial employment of Nepalese labour. 

With decentralized operation of activiti~s and combined ~y imaginative 

local artists and Tibet•m refugees craftsmen, this activity gained 

a momentum of unexpected proporti..,n during later stage. But this 

scher.ie had a. l:i<:Un:l in that the imagine.tivc: faculty of the local 

artisens was restricted to the availability of foreign materials 

due to heavy import content of material comp0nents. Therefore, it 

had to face the fate of declin~ caused by deterioration in qwµ.ity, 

despite the ed~e of lov labour cost. After intense research on the 

selecti~n of m~terials coupled with application of naw-found dyeing 

methods devel0oed indigeneously, the export level has been restored 

after three to four years of uncessant effort. Instead of depending 

on cut-~nd-dricd dyeing methods and materials, research was carried 

on along the line to find a suitable combiuation of locally available 

materials and prvcesses, by which the aesthetic quqlity of end products 

could be enhanced and could be made more appealing to the foreign 

importers. Still there seems to be enough room for improvement. It 

bas yet to satisfy the equity consideration in that those who are 

involved at the lowest rung of operation have not benefited propor­

tionally. Thanks that it has attracted the attention of experts and 

process simplification vcrk is underway. Hopefully the solution 

will be found out soon. 

Elsevhere I htl.ve stated thAt it suited the ingenuity of lo~al populace. 

Why so ? Firstly, the operations were decentralized and many of which 

were carried out at home. Secondly, pecuniary risk was undertaken by 

someon~ who was well placed to do so. Thirdly, the technology of 

dyeing has nov been based on local resources. 
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b. Small •atcr Turbines, and Mult~le Use Water Whcc1 

Nepal aboun.'.!s ,.-ith vater resources luite disproportionate to h.:?r land 

ar~a.?:/ Comp0s~d of num~rous river valley systems, Nepal's hydro­

electric p0tentinlity has been estimatcrl at 83 million KV 3nd per 

C3pit~ avialnbility at 48,ooo KWH. Against this potentiality 1 the 

pr~sent prc·duction capa.bili tics is around 29 KWH per ca pi ta. One 

wondersvhy such n big gap exists. The ansver is quite simpl~ that 

development of hydro-'!X>wer requires ~ore in terms of fixed capital 

for~rttic-n 9.1though operating coat is minimal. Not only that, ayste­

~~tic observation and study o;er long periods of ti,e is required 

to assur.:: th. ..... t the install1tti11n might not be washed awAY~ Distribu­

tion problems and costs ar·~ cnourmous again. Therefor.::, till such 

time these hurdles arc cle:ired and lFtrge scale proj1,cts are taken up, 

appropriate technology in terms of low capncity and low cost turbin~s 

have been consider~d necessary if any improvement in the plight of 

rural Nepal is to occur. As energy is a pre-requisite to any 

meaningful ccono~ic activities, it vas and is still approp~iate to 

advise plans to benerate, combine nnd popularize the cost ~·rective 

and suitable t0chnology in this regard. 

Water h~s been traditionally a source of po,er in Nepal. One recent 

cstim~t~ su;scsts that between 25 1 000 and 40 1 000 hori~ontal water 

wheels ~re op.:?r~tin~ in Nepal.1/ Their oper~ting efficiency was 

found to be ns low as 2"-' in aver~g~. Efforts were undertnken with 

an nim to r~pl~cc th~se inefficient devices by efficient on~s. During 

19?3/74 Balaju Y~ntra Shala (BYS) Kathmandu dev~lopcd cross fl~~ 

turbines :md installed a 11umber of them. Since then Butwal 

Engineering Workshop (BEV) and a few other workshops began manufacturing 

Hyrtro-clectric potential of Ncpol' s river couracs is cstimcltcl 11t 
83 million KW. Compared to 0.11~ of world area, this potcnti~l, 
turns ~ut to be 1.5'1' or the world potentiality of hydro-pover 
r,..:ner11tion (theoreticnl). Dr. H.M. Shrestha - "Hydrc.-ehctricity 
D~velopm~nt in N~pal - An Overview" printed in Nep.:>l Industrial 
Dig.::st 1963. 

A Bachmnn nnd A.H. Nnkarmi - Him~layan Waterwhoels (RNAM N~wsletter, 
ES CAP April 1984) • 
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such turbin~s. Upto now ap~roxiraatcly one hunircd and ~ifty uf 

these turbines arc functioninG all OV•!r th~ c0untry. Of these 

:i.bout scv~nty arc mannf'lctured and installed by BYS, m=ijurity 

of the r.:ra'.lin.Jer by BEW and a few by others. In wh"lt followa 

h~reafter, th..? fe:\ture,:; of BYS equipments :ind their applic:itiGD 

i3 discuss.::d. 

BYS equipl!l.::nts h;ive: two 'i"lriants known nnd T-7 and T-6. T-7 vari<?.nt 

is a lcw caIJaci ty (5-20 KW) dismantF\ble and port:ible lil-1chine. Its 

aici is to r\!ril"l.c:e trnditional water wheels and t\l enable to oper3~e 

a number of machines sir.1ult.'ln.:?•.1usly on account of :its high.?r 

efficiency levels (mor£l than 2.5-3 times) •:!.g. rice hulling, wheat 

and raai~e grinding, rice flattening, saw milling etc. 
"\ 

Inspite ~f rJom fer marginal i~prov~m~nt in qu~lity and ef ~iciency, 

basic consiucr,,tion in manufacturing this type rJf cross fl ow turbine 

is th't its cost b~ kept minimum in order to suit the fin"l.~ci~l m~ans 

of rural p.:ople and th'lt it b 1.! m:inuf."\cturec in pieces so th-'l t it 

could be carried otherwise ev;;n in the absenc<' of mo.i.:rn mc:ins ~·f 

transport ~n<l communication. 

}_nother v:iri<>.nt i.e. T-6 is ar.dmc.!d to g.rn~rate electricity. It h.:.s 

relntivcly hi;hcr capacity (upto 50 KW now and po~~ibility of upto 

150 KW) than th..: previous one h :s. It is a. comp.:ict r.iod~l nnd tn.:rcfc•re 

consider,ti)n~ G! reliability nnd efficiency eru t~kcn into nccount. 

Hore than a doz~n of 0utfits nr~ oper~ting now with this type or equip-

ment. A few are exported abroad also. Jud~inc in t~e c:ntext, this piece 

of equipment is reasonably efficient, its turbin.:? efficiency bcin~ 

within thu nng.:: of 70 - 75%. Des9itc bcin1; so, only About a dozen 

machines vi th 350 KW of cumulative electricity 5eneru lion c::tpaci ty 

have.! b~cn insiall .d (worth Rs. 2.8 - 3.0 million•) during the course 

,,f h:llt a d<.:c.\dc' s time 6pan. 

------··-. ------------
• USS 1 • R5. 1?.40 
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BottlcneC'ks: It see·as that there is not a single bottleneck but 

a s~ries of bot~lenecks in th~ process of commercialization of 

r~s~3rch r~sults. ~oth internal and external factors (not only tG 

concerned institution) hflVC their proper shar~ pf blame. 'fhe list 

~ould be lcnb and it would inevitably reflect underdevelopment 

synd-rom~. Resistance to cb,'lnije duo to inability to 11djust oneself 

t.:• ::i. new si tun ti on has been an~ of the critical constraints. "Hajor 

n.:g:itive impact .:;f these water turbines are seen •.in the tr:idi ti.rn :l 

w.'ltcr whe..:ls. Large turbines in the locality hnve killed most of 

the nearby water wheels. Frc~ a large nu~ber of thes~ traditional 

devices only ~ few is still surviving - some only for the S3ke 0f 

pr.;stigc, ;_ chcr just for priv-:tc purposes a·,1d the rest only bec:ius..? 

they ~ld nothing else to 1o. Thus investment m~da for th~s~ devices -

l~bour, capit~l and skills hive gone in vain. Many operntors who 

uscrl to work in these water wheels have been comp1.illed to go in 

sc:trch of n;;\<' jobs.11Y One of the goals of introduction of improved 

technology i::: t.J release the 'rork fc,rce a::id other resources for 

other pro··Iuctivc purposes. If this transition is not smvc1th nnd 

rlann0d, s0ci:i.l problems might prove to b~ counter productive. It 

is 11 c.:inc.:l·n vf th..! society for ·.1hom thawhole process is meant t.l 

benefit. 'Anothor dimension of the same problem is th.-'\t "people think 

t.h·lt mostly the people of upper level" are ben<?fittcd.2/ from such 

schemes. Therefore, it is not enough to solve n problem from 

technologic:i.l point of view only; r;ither it dem::inds synchr·Jnizntion 

of nctiviti~s with specific naed of the area. Here it is not 

~ecess~ry tu mention other peripheral problems. But the most dis­

gusting part of it is that 'inter11ntionnl organizatio.1s who profess 

formally fnr the enb.'.lncemcnt r,f local tochnologicnl capabili tics seem 

to :ict ii• ~ mnnncr d~tri1Dentnl to thair professed ' objective. It is 

rny p~rson~l opinion th..~t there is st~ll a lo: ~ way to go for 

reduction of undue influence o! pressure groups nnd vested interest 

(both of th~ country as well ~s outside the country) • 

. - --------------------
V Chandra Bahadur Joshi - Sample Survey of Trndi tional Waterwheels 

~nd Small W~tur Turbines in Nep~l, Reeenrch Centre for Applied 
Science nnd 'l'cchnology, Tribhuv1n University, Knthmandu, Nepal. 

2f Op. Cit. 
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c. Casd of Low Cost Cemdntious Materials: 

Research Centre of A~plied Science & Technology, Tribhuvan 

University 1Kirtipur, hadc0nducted reeearch on cemontious c<terinls 

as an altern.-,tive to portland cement avnil!lble in the m.-irket luring 

19?7. The r:1.tional~ waf' not only to m:ike "low c<)St altern"l te cement 

nvnilable for cheap construction, but also ~t th~ spot where it is 

nec.ied • 11Y l-tor~ovcr, the use of high strength p.-~rtL"•.nd c crnent t:ven 

for ordinary oason~ry ::ind pl "lstering work was in f'l.ct c•:msidcr .. d .:i::; 

misuse. Besides high cost, and acute transport pr0blem in remote 

:::irea, formulc.ti0n of .::i. cheap cementious materinls was considered 

"lS npnropri:\te for use in rur!ll Nep."11. 

In the fovel·J;_lfficnt of ccmentinus m'lteri•ls, th~ mnin r:iw m'l.t.;ri:!ls wC;r.: 

rice husk (<.:.griculturP.l by "lroclucts) nny lime sludge (wasta~es of su.;.1r 

factory). Th~ r~~e husk cement bssed on these rAw m.:iteri"lls h-d t!~ 

physical pro?crtics as foll0ws: 

Compa~ntiv~ Studies of Physic.:il Properties of 

Ri~e Husk C~m~nt and Portland Cement.§/ 

Properties Portland 
Cement 

Rice Husk 
Cement 

Indian Stnnd•rd 
ll.S 1966/67 
mnson'1ry C«ment 

Fin.:;::; 
2 

Sp~cific Surf~cc cm /gm 2500 - 3000 5000 
Soundness 

Ldchatcher Expansion 

!iutuclnvc Expansion 

~tting Tune 

Iaitinl Setting 

Aut~clnvn Setting 

~1,!2_r<: ssi vc Stren_ill:h 

in 7 dA.ys (Kg/c1l) 

in 28 days (kg/co2 ) 

·-~ ~-··-------

45 minutes 

12 hours 

3 mm 

1 mm 

45 minutes 

150 minutes 

minim~m 280 90 
normally 350-400 mnximum 200 
33-40J' avcr~gc 178 

5°" 
§/ P~CAST Annu~i Report 1977/78. 

minimWP 5000 

maximum 10 mm 

maximum 1 mm 

minimum 90 minutes 

mnximum 24 hours 

minimum 25 
minimum 25 
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On the comparative study 'lf th.:: properties it was concluded th1t 

though somewhat inferior in qu~lity tn nrdin<ry portl~nd cement, 

the rick husk c~acnt can bt: used in mason~1ry, plnstcring, light 

found..:i.ti•m evel" to meet the recent ISI specificJ.tion for m"lson:~ry 

cc~cnt. Bcsiu~6, this cement c~n be us~d f~~ the productic~ of 

cc~enticus pi~~s and corrug~t~d rocfin~ sheets. 

Liincc by all .n":::.ns tht.! technol·-,gy was ripu for cotmnerc!.alization 

pr~ctic~l probl~ms b~~au to crop up. ~ow the time did really come f ~r 

testing th~ efficiency of the mechanism concerning tranef er of 

t~chnwlogy from laboratory st:::.ge to commercil\l productir n st·tge. 

REChST applied for the p..:i.tent of the process, which ~Rs duly 

gr:?.ntcd by the Dcpnrtlilent of Industry HMG/N~pal as pli'r patent Design 

nnd Tr~de M3rk Act, 2022 (1966). T~en RECASr decirled to grant license 

for caHu!acturing rice husk ceraent to any licensees for Rs. 5000 per 

Jistrict.2/ On~ lic~nsee got tho lioense from RiC~ST but started 

manufncturing opcr:\tion in ~nother district. 

In the Act we find t~1t there is one provision which.st~tes th~t 

nob0cly sh0uld imitn.te or 11111ke known or use by other's n:>.me an;r 

pr. tent register.;·J. under the Act wit :iout obtaining ,.-i tten consent 

f;;oom the patent h•Jl jer during thv ·.c>eriod mentioned in i\rticle 8. 

k~rticlc 8 stntcs that the p~tent-l.olders' right on p3tent remains 

valid for 15 y~crs and it is renewable for another 15 ye~rs, if the 

Ci>ncerned Dep,rtment ii:> satisfied thnt improvements h."lvc be~n dono by 

th.:? pnt~nt-h.;l.lcr. Moreover, another Article proviJes that if anybody 

is found non-compliant or encourdges someone to voilate the provisior.s 

of this Act, he would be li ble to pay fine of Rs. 500 by the 

Depn~tment'B rulling and all the materinlft pertaining to such 

violation sh..111 be cnnfisc .• ted. In this case, RECAST being a public 

institution dcvotud •o th cause of dond~cting research on technol0gy 

specially useful for rural Rreas and promotion thereof. it was n n0n 

issue. But supposing 'a privnte inventor ap(llies his resources und 

V Nepal has 75 11dministrativ1: districts. 
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ingenuity and discovers s0m.~thin~ useful for the public and seeks 

le-;'il protectL n t,-, r~cover the whol:.! or p.-irt cf his expenses, 

how the legal fromework operates tr, s~feguard his i~tcrestf 

obviously the legal f~amew~rk is deficient in subst~ntivc is~ues 

as well as on enforecemen\ ~spects. Neither was it nimed th,t w'y 

.-:.t th.: time Jf commencement. But "the patent system sh•mld strike :< 

fair b:"\lance between the need for economic and social development 

:md the rights gr..inted by industri:l.l -property. 11Y Of c-Jursc, there 

is another side of the coin 'llso. There si;ems to be n:1 b-.sis by which 

one c~n jud~c ~1tentability of the technology or process in question, 

how long it is :ictually necess:1ry to grant patent for. Moreover, it is 

not clear why should any p:"\tent which is registered in at least 

three countries is autom:1tic;illy patent.3.ble in Ne!P-1• In sum, the 

prevalent P:itent Design nnd Trilcie Hark Act needs thorough review 

in order to enable it to be an effective instrum~nt of public policy. 

d. Ot~er cases 

There ,.._re rt f;.;;~1 other case of indigeneCJus a~plied research and 

commercialization. 

n} New type uf stoves in l)rder to SP.Ve fuel wood consumption 

have b~cn successfulJ.y designed by REC"3T and in now b~ing 

popul1rised by encour~ging lnc.tl cJ.ny-workers to m.-inuf.-:-.ctur~ -~'1·.! 

place them in the m:irket. These improved vnri..:ties of s t<>vc,s 

will s~v~ ~pto 30 - 3~ fuel wood. 

b) There h"'.V~ been some works a.t R.8CAST, BYS anci other "crkshops to 

design eruipments for utilizing solar power in •)rder to dry 

fruits, vegetables etc. and to w.'lrm water for dc1m<?stic 

consumption. In addition, efforts Are nls~ gearet tow~;~s 

m3nufac~uring low cost solar stoves in order t0 cook ~e~ls. 

§/ "Review of re;cunt trends in paten~s in developing countries", 
Ruport by the UNCTAD Secretariat&f 
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c) Snc~ works with regard tn bio-gass utilization are underway. 

Bc~C!'!Use or diversity of climate' .:i.voil ... 1bili ty of m.lterils, 

VAri~tion in topography etc. not a singlo :ersion or mod~l is 

goinc; to be effective throughout the country. These diversities 

havt: not only limited the scope of e.pplicaticn of these 

technolosies but also ~oscd the problem of ava~lability of 

construction materials in remote parts of the country wht:rc such 

tl!chnologi~s are badl~ in nel?d of. ·rherefur-?, there is R l·mg 

way to GO until such technologies are made less costly and 

suited to the requirement of rural people. F._,r example, a 

motlel of bio-gaR production outfit requires dung tr0m nt lcnst 

four buffa '_o .. s :ind inve6tm,:nt of Rs 7000 - 8000 Ci. e. approxi­

~ate!y us~ 500). 

d) One definite qualitative improvement thnt was obtnin~d was in 

the field of cloth weaving through efforts of the Dep3rtmcnt of 

r,0ttag1; n.nd Small Scale Inr!•.!::tries, HMG/N. Thore was some 

initial spur towards commercialization of this loom, which was to 

be operQted by foetead by hands. It was successful t!'I ~enera.te 

efficiency of upto 3 times as compared t•) traditi<inal handloo:n. 

Commercialization of the technology could not proceed further 

not b~c~uae of the unsuitability of the technology as such but 

b~cnusc of thu lack of organisationnl factnrs such bS l~ck of 

m.:ituriala, m.'.lrk;..·t~ etc. and orgnnis.:ition of pro.1uction units. 

c) Tharu h:is also been of.fort to develop a low cost fruit pr"'s.;rvntion 

unit, which can 'bo used in c,)ld fruit gr0wing arena having no 

roAdy accessibility of market. For example, with this dovice About 

50 MT ,1f rl.lJ)lcs and equally· samd quantity of pot.'lto th.::reaftur c:in 

be stored in a specially construct~d godown in which terapcr~tura 

would b~ controlled by opening or closing tho number of holes of 

n~~ural air circul~tion syctum and cooling of nir can b~ don~ by 

sprinkling water through gr1wity ne~r tho hclea. 'l'bia npp.::ntly 

iotro·!uc;-J device hns beon jurl 1~o1 .::.a eu<,.e.osaful. Ite n1•t"1lic ·.ti ~n, 

.:i.lth.:ur:h bCJunJ to bo limite.l in selective areas could be beneficial 

'to ·the hir;h-l3nd agrarian economy. 
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Bottlenecks in th~ Proc~s~ of Commercializatioh of Research Results 

i.s highlighted above, one can get a cleE>r hint tlult n~i ther adcquc.lte 

rcsc~rch results nor the proccs~ of gencr~l commercialization in a wide 

sc~.le i.s existent in N-::pal. However, there have been some efforts. 

oriented towards fincin~ solution of the rural problems {fittingly so 

f~r ~ country where nine-tenth of the population resides in the vill~gcs); 

such efforts only arc fnr meagre for the purpose. One need not repeat 

huw widespread the canvass of rural poverty hangs over there in the 

bc.clq;round a:id hew rnre the oases of rurnl affluent people are. In 

c umr.mni ties where m:ijori t 'I of people consider the use of match sticks 

luxury, how can :.inc induce them to use those appliances and equipments 

intcnde~ to ease their daily lives as a prcl~de to make them more proJuctiv~· 

fhcr~ is no easy answer. We can only hope th~t improved technology 

would be introduced by the rural well-to-dos. In such a case there is 

cv~ry likelihood of ~onopolising the additional renefit accruing out of 

it by those rural 'elites'. Even if such benefits arc ~llowcd to be 

spiltovcr to th~ rural maasee, these will only be marginal improvement 

in their economic condition. Therefore, in order to bring about changes 

in the conditions of rural p~ople by popularising new found technology 

within the existing socio-economic structure wo~ld be almost futile. E•~n 

the number of rural eli tc who venture to apply the nc\i technologies woul:l 

be 3radueilly declined, since there would be no further inducement to 

them in the absence of opportunities to employ the extra surplus ti~ne:-.~ t ·d 

in ccuree of time And the process would close up th~~r migr1tion tu more 

populous urban area. This looks like a bleak picture of the tutu~~ but 

we hav~ to accept the reality end try to form a pnck~~~ of progrnmmc to 

nllcvinte thiR situation. 

Issue of Tran~fer of Tcchn~logy from Abroad: 

Upto now we focussed our attention entirely on the problem of transfer 

of technology from research and production centres to the people in goncr~J 

within the country. Another area where we are turning now is tho 

arrnngement of tr:inefcr of technology f.rom abroad. We are not in n 

position to ignore this vitnl nsp~ct since socio-economic realities as 

they are at present would be gradually evolved to comprehend the needed 
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technologies if s~ill over effects are channeliEed to trnditional 

sectur from the mod~rn sector. With this Ferspcctivc in viev, ve 

arc going to ecrutinize the mechanism of transfer of technolog1 from 

abroo.d. 

In the abov~ analysis ve have emphasized implicitly or explicitly the 

licit:; of absorbptive capacity of partic!::.:cir community or communities 

with re~~rd to transfer of technology. The same holds true in the 

c.-.se of international transfer mechanism as vell. With this note of 

caution let me be more specific to country sit1"tion. 

Nc~3l h~s been predominantly an asricultural country with traditionally 

st~gnnnt ~griculturc. Since 1951 there have bee~ efforts tovards securin6 

foreign aid for the development of infrastructure. Nepal launched her 

first Plan (1954 - 1961) during mid-fifties with forelgJ resources more 

th.:'.n three-fourth of the total fin1ncial expenditur~. This orientation 

tov~rds securin6 foreign nssistancehad increas~d during the Second Plan. 

Evenwhile ve are approaching the terminal year of the Sixth Plen period, 

foreign assistance is estimated to hover around three iifth of the total 

fin~ncial expenditure. It is not intended here to mean that foreign 

ascistnnce ahould be curtaile1 ss such, but only th~t domestic efforts 

should ba ge3redup to an appropri~te level so that totBl de~elopment 

outlays are subst.:!.ntially increased. PredominA.llce of foreign assist:mce 

programmes in wrapped up packages have limited the local inquisitiveness 

~nd sensibilities and at the same ti~e nccentw ed dependency c•en in simple 

mntt~ra. there is enough rcope for changing the direction nnd content of 

foreign assiutnnce progrnmmes if sufficient alertness is shown at national 

i~vel towards developing indigeneous technological capability. 

There seems to be little awareness existing on the pnrt of the policy 

pl~nr.crs even ns late as 1~·i that a pr~pos~l of foreign priv~te investment 

&hould be assessed thoroughly in order to uke it compatible with th\l 

brodor national development objective. It was not thought necessary Bnd 

still not practised in sufficient depth to scrutinise the relevance, 

• 
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effectiveness and mode of impl~mentati~n of a forei~n assistance ?TOu:ammc 

not to mention foreign aid which is a grant by any friendly government to 

th~ country. Anyway Nepal's Sixth Pl~n t.as underlined a ne~tl to shift 

h~r strategy from development of basic infrastructures to utilisation 

of thos~ already created infrastructures for productive purpos~s. With 

this shift in strategy it was naturally aporopri~te to give way to priv~te 
initiative by crc.:ting n climate conducive to productive enterprises. 

hG~inst this b~ckdrop, HHG has promulgated a r~vised Industrial 

Enterprises ~ct tog_ther with a new Foregin Investment and Technology 

~ct in 1981. Th~ latler is therefore, a legal framework for th~ first 

time in Ncp~l to effect the transfer of foreign technology in a system~tic 

way. 

Nevertheless, there lhlve been n few cases of transfer of technology 36 3 

r~sult of contract between the parties and approval of the snm~ by the HMG, 

as outflow of foreign exchange is subject to HHG's prior approv81. Under 

this new Act, while approving foreign investment (it is assumed th~t 
foreign technology would be necessarily coupled wi~h foreign investment) 

in Nepal, consider~tian ~ould be given to -

1. Whether the proposed investment project is appropriate f?r or 

beneficial to N~p~l; 

2. Whether theinvcstment is r~l~ted to import substitution process 

or the development of axports; 

3. Whether the investm~nt proj~ct is to utilize local materi3le; and 

4. Whether the investment project is to provide employm~nt and financing 

opportunities to Nepalese nationals. 
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;;.m:,ng others, th.2re arc two other provisi•:ms in the Act vt:ich are import1.nt 

frum the point of view of n~tion:ll technology policy. Article 14 of the 

Act stipul~tes that HMG is empower~d to giva guidance to enterprises 

in t!l~ folluwing subjects (and it is oblig'ltory on the part of such 

cntLrpriees to abide by them): 

1. Quality of prc,•tuction :ind ser"•ices of such enterprises, price 

and distributi:'n system; 

2. Man~gcmant of such enterprises; 

3. Issues relating t.-:i m".intain cordial relations betw~en labour and 

mnno.gcment; 

4. Issues relatin~ to environmental pollution; 

5. Issues relating to protection of public interest 4 

hrticle 18 of the Act empowers the HMG to frame rules to carry out the 

provisions of the ~c~ specifically in the following areas (without 

::::ire:: ·1dicing the power to fr.'lrne rulcs in other areas): 

1. To determine the nature 1 of industries open for foreign investment 

nnd opcr~tion thereof; 

2. To detcrmin~ terms nnd conditicns of foreign investment 

3. To ev3luatc th~ t~ngiblc assets made RVeilable undoT foreign 

investment or foreign assistance; 

4. Conc~rning p3yment of interest and repayment of fo~eir,n loans; 

5. Concerning c;uc.r.--.ntcc and security of foreign loans. 
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Des,ite these provisions, rules ar~ to be fr3med as yet. In th~ absence 

~i specific ~riteri~, evaluation of foreign investm~nt proposal would be 

subj~ct to judgement and conscience of those particip~ting in the decision 

making process. It is actually not conducive to favourable investm~nt 
clic~tc, since no party knows with a fair degree of certainty at th.: 

time of negoti~tion which proposal 3nd provisions of the agreement is 

likely to get the a.pproval _,'r the government. 

Suggestions on New Linking Mechanism 

N~tional Context: 

We have noted at the outset while enumerating the area of RONAST's 

activities th.:lt ~s a national institute for promotion and development 

rcse~.rch n.ctiviti~s ::is well as transfer of technology, RONA5'f should 

be fitted in thes~ schemes so that appropriate liQknge between research 
Unless research institutes and executing agencies be established. 

institutes are aware of the nrea of business needs nnd executive 

a~~ncies like Ministry of lnd•1stry (MOI) and Department of lndustries(DOI) 

:i.nd committees respor.sible for evaluating the proposals are aware of the 

technology options av~ilnole in the country either through collection 

and processing of inf~rm3tion and research efforts, n~ meaningful and 

cost effective transfer of technology con take place in the country. 

There appears to be n need to reinforce this perceptio~ at the policy 

f~rm~tion level and therefore a strong coordinated actjon in furtherance 

of this objective sh•)Uld te the immediate concern of t)le government. 

Another arrangement which would be helpful in the commercialization of 

rcsc~rch results is by promoting pilot projects (whic~ hnve scope f~r 
wider nppli.c"'tion) by government agencies or other agencies with close 

supervision of research institntes. In the initial at~ge of aprlicntions 

of research results, there are numerous risks a•sociatcd with it nnd 

cn~~bility (financinl as well as technical) of the pri•ate sector only 

will be too limited +.o cope with them. In this cont.:xt ei~ber joint 

venture or the gov~rnment and vriv~te sector should be arranged, or some 

sort of aubaidy to privAto investor tor a certAin period oftire should 

be .-:.,.rongod. 
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Linkin~ of National and International knowledge bnse 

Despite numerous prcblcms on research as well as commercializatio~ fronts, 

one cnruot set aside the ~rgency of th~ir fruitful application in the least 

~:cvclnpt.d ceiuntrics like Nepal. It i~ a known dictwc tb.."lt one need not 

r~inv~~t the whe~l in th~ name of research. Simil~rly commercinlization 

c!c~s n t take place in an alien land like grafting. Therefore, if th,,are is 

.:i. nccci to have an invdntory of\ research results which can be applied in 

R similar situation, there is also an equally pressing need to dovetail 

th~ various elements of such research results prior to their ap)lication. 

In this context we should not undermine the role of a central national 

body which keeps itself abreast of new research results in a foreign 

country and monitors and guides the national efforts in a systemRtic way. 

V.·.rious interrmtional agencies and institutes which are engaged in the 

c!issemination of research results and 3re providing advisor7 services in 

the case to case ba~is should not shrink their activity. Th~y should rather 

bronden nnd deepen then involvement in this regard. It would be •enningful 

to channelize the information through a responsible medium, 80 tbn.t 

necessary local modification on these devices and •ubetitution of 

m~tcrials could be introduced at an appropriate atage. 

~lthough commerci~lization of rosearch results ia a time consaaing and 

slow process, it is still theonly better.va1 left at present to accoler~te 

the pace of ~ndustrial devP.lopment. 

Conclusion 

In sum, the problem of commercialization of research results as ~•ll as 

technology transfer cannot be solyed unless a comprehensive nati~nal 

tlovclopment framework is formulated and unl••a a strong vill to i•pl•••Qt 

it is manifested in action. International organisatioDS involved in these 

nr~a can onl1 help by inforaing th~ aciontiat• and technologists, engineer• 

and economiiste, bureaucrats and entrepreneur• by arrangj.sag trainiag 

progr~mmes to enable to carr1 out the taak, bJavailing research a.Ad 

.. 

• 

• 
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labcra~ory facilities within th~ country, s~ tb.tlt indigeneous c~pability 

to identif7 and exploit the opportunity is developed. The countries 

cryncerened in most cases have their own sociQl ailieu end special 

problems vhich they are only in a position to solve. 
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