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INTRODUCTION 

Over the :past years there have been a number of contacts bet•o11een 

the Intermediate Technology !>evelo~ent Grou~ (ITDG), London and UNID0 

of which the most not~:r·i;ny was the ~rtici~tion of a nwnber of ITDG•s 

staff in the International Ponm on Ap~ropriate Industrial Technology 

in Net. Delhi in November 1978. 

In the ~cific field of small scale glass 11BDUfacture the initial 

con-tact dates back to 1977 and following the establishment in 1978 of the 

Intermediate 'l'echnoloa Industrial Services (ITIS) the ties between this 

unit of I'!DG and the Chemical Industries Section have been gradual.17 

strengthened. llmaerous letters have been eze."umged and two UBIDO 

erp4!rtB in gl.aa technology and glass design have had informal meetings 

vi th ms staff. 

'l'cnards the end of 1979 UllIDO was·actively involved in two small 

scale glass mamt'acturing l>l'Ojects in Jlalawi and UJ)l>er Volta while 

ITIS was engaged in similar projects in Ien;ya and Sri Lanka and it was 

fount'. that the time •s ri~ for an in depth consideration of the scope 

for future co-operation in this field. 

With the particular aim of iclentit,ying ways of strengthening the 

project in lalawi. th• writer carried out a mission to London from 

11 to 13 Febraarv during which he was accoDQ&nied by Ir. John Cochrane, 

TJBIDO exnert attached to the lalawi projer,t,. 

The visi "; co~rised discussions wi t!l several staff members of ITIS, 

who had come down to London for this purpoce, as well as with Messrs. 

Penelectro in South~.a.d whi~h has designed a small, simple and ine%pensive 

electrical11 heated glass f\lrnace. A list of the '9•rsons met is ~ven in 

Annex I. 
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ITIS -
ITIS is a subsidiary of ITDG engaged in the identification and/or 

development of small scale, a~ropriate and, if required, unconventional 

production technologies 9Zld in the promotion of these technolo~es in 
develo~ing cou.~t~ies. 

"2nded by a grant from the British Ministr,r of Overseas Develo-pment 

the unit is canable of f'Unding inter alia development of new tAchnologies, 

design of the related equi::me:nt and the testing and demonstration of the 

tecbnol~gies under field conditions, i.e. projects involving a fairly 
hi.gh degree of risk. 

The technologies, once developed, are freely available ~hrough th&ir 

inquiry service and Regional Technical Advisers, and my elso be taken 

up 1>y relevant t1NIDO projects. In fact, the promotion of "!TIS technologies" 
through URIDO would probably be inost welcome. 

The sco!'e 'for IT!S/UB!!)() co-oneration will be UDOsed in the following 
and ad.di tional information on !TIS itself' is ~ven in Lnnex II. 

!TIS AND SMALL SCALE GI-'58 MANUFACTURE 

Since its creation in 1978 !TIS has been promoting an intermediate 

hollow glass manufacturing technology and has received. indications 

of ir.tereat from several countries but until very recently t":.2 unit had 

not been activel7 involved in any S"pecific project. 

Ho•AeVer, there is a lor.g tradition !or small s~le ~lass ~"?Ufactu~e 
i~ Asia ranging from fUll mechanization to mouth blc~ring ar.d thu~ a 

~~t deal of e~erience to draw fror11 as well a.s co!"lside::-a.bl~ s~o':le 
f,,r irm·r?•ov@'Tne?'?t. 

- t 



In !Tovembe!' 1979 ~!1 !TIS team carried out a two week exnloratocy 

mission to Sri ~..ka to assess the feasibility of i?:trodu~i?tg electric 

melting to the small '3cale glass industry. The team identified a small 

scale manufacturer producing tumblers and lame chimney-a of rather mediocre 

:r.lality by Dt01.1th blowing, who was interested in u~ng his -production 

technolog:r in order to di""ltrsify into the IDOre lucrati\ ..- market for eontai':lers 

and other nigher quality 'Products. A copy of the mission ~rt was given 
to the writer. 

As a result of the visit the entrepreneur has now ordered a semi

automatic S mould press, an electric lehr and various other aneillary 

equi~t from India and has also with the SUP?'rt of ITIS order8d. a 
4 ton/day electric f'arnace fro!ll Penelectro, UL 

The identification and introduction of this kiln ~.s thus the most 

important contributi'>n of ITIS to the project and one o'f crucial importance 

to its success ac well as to the success of others which may follow in the 
f'11ture. 

Penelectro f'Urnace 

Until the recent involv"!ment of ITIS no continuous glass melting 

f"..trnace of the minimwn capacity required (5 tons) was comnercially available 

and in any case not at a cost malcing it accessible to small scale entrenreneurs. 

!TIS having identified this lacuna in the equi~ent !'B.nge available for 

this t:r.>e of semi-mechanized glass plant contacted Penelt!ctro (a..91 imcortdJlt 

designer and su~lier ~r glass furnaces) and convinced the management of 

the ~eed. for a simple and ine~ensive t\trnace of maxi:m:m 5 tons ca~acitj. 

I'!'IS ~inaneed th'! desi~ wor!c reqt..iired to d.~reloTI t!':is ~r!lace whii::h is 
:'?O'" goi~ to be installed in Sri Lar.Ja. 
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l!'!lP. "Writer ~.ad the oo~o~ity to "Tisit Penelectro's ~eacL-:ua~er~ 

a.!ld disC'..i~s t~e m.tter with the tecr.nical staff conce~ed.. It :'fas 

e:t';)lai~ed ~~t the e:rtre?!!ely low oost (ab~t 1/3 of t~e ?ri~e o! a 

~onventior.al kil!! of this ca.t:aci ~:;) !-.ad been :ich:E!'fed. by st!"i~-oi!?.g t~ :.! 

t"i?T.ace d.esi~ of :ill the automatit:: feedi:-~ and cont:-ol mechanisms 

which are !lor::ia.lly standard equipment. The :-esul t is a fu-"":'lace whic·f 

is less co~licated to O'Perate and :mich a.llo't.,s a far g:-...ate:- !"lexit~ lit;; 

in the daily out'91lt than normall7 ~ofithout any significant in:!"luence Jn 

the ~lit7 of the glass. 

The fUr!Jace is, obviously, available tc. any interested co~ or 

entr8l)reneur and it should be given serinus consideration when -putt:.ng 

together the fir.al equi~ent list for the UNI:';J project in Ma.la·irl. 

Penelectro offered to forward a quotation for the kill. to~ther wi t:i a 

technical descri~tion in the near fUture. 

goi~ bottle making machine 

During the course of the discussions another ver:r recent exanmle 6f 

an !'!'IS i~tiative of interest to UNIDO was exposed and the writer was 

5i.ven a co~ of a documcmt describ-ing the matter in detail. 

One of the biggest dilermnas facing "Planners of 81118.ll st::ale glass 

manufactures is the lack of fonning equi:pn:ent capable of ~roduci?"~ bo·ttles 

•Ai th a sufficient degree of accuracy req11ired by modern automatic filling 

lines in brewerie'3 and sof't drin.lc ~aetories. The only commercially 

~·railable machines a~ of the individual section (IS) tyce and the one 

with the smallest canacity will ~roduce abcut 3,000 t'OS. (about twice the 

total t::ana.ei ty envisaged for the !l.alawi oroject) a~d ~o!'t at 111a.st 

us s 1~0,coo. 

?:0~1ev~:-, ·..:.~ to the mid 50 cs, when the IS machines ~-ie!'e introduced., 

a.'.ltoma:ti~ sin~le head suction and blow machines !01~ 1")ottle :na..lcin~ w'!!''! 
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still bei~ ma?mfactured. and used extensively. Their :-obust and !"a.ther 

si?:tt>le const!'Uction, the relative ease of their ~pe!"a.tior. and their 

modest .,reduction S9eed would probably make them well suited for small 

scale glass works in developing coU!!tries. 

The action now taken by ITIS is in :i. way tyoioal of the p~tic 

a"Onroach 'jf the orgro..tlization. They have located four si!'.gle head suction 

and blow nBchines of the Roirant F type in Sweden where they were opera.ting 

until 1971, and bought these machines very cheaply. Within the next ~e~ 

months the two best of these machines, ~ich are all in a fairly good 

state will be reconditioned for the purpose of a practical production trial. 

It is the idea that c.ne ma.chine will be made available to an erieting 

small scale plant in Asia (~till t~ be selected) for a symbolic cost of 

i?.,000 while the other will be incorporated in a COITl!'letel:r new (and. 

thus i!le~erienced) operation - possibly the !)lant ,roposed for Malawi. 

Both machines will operate under these two different sets of conaitions for 

six months and a report will be made on their '!'erformance and possible 

e-:-o bl err.a e'Tperi enced.. 

!i'ollowing this trial the com;ia.ny Armytage (U!C), •.dlich is a ln3.?l'1facturer 

of semi-automatic glass ~ing equipment, will be contracted to work out a 

more contempora:ry design for a similar machine using the best features of 

the existing machine and incorporatir.g altera.tionH based on t~e e'.le!leriences 

.gained durin~ the fi!ld trials. 

POSSIBLE w:rno/ITIS CO-O~TICN 

'The @.bove exa.mt)les ot IT:S• involvement ir. the field. of ~la.~:a !!!anuf'a.~ture 

""lOi!!t to~-ra.rd.2 three concrete ~reas of ~o-oneration bet~·reen um:no and ITIS 

' 
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'The semi-auto'!!'.atic -a."lUfacture in Sri ta_ ... _1.m is e:r.>ec~ed to be i!'l 

O"'.'e!"3.ticm b"T the end of 1980 ~.nth a !"~la.tivel:-r shc!"t ~L"lr..i!"-~in 

~e!'i~d w1e to the hi~ level ~f glass making e~erie~ce a.mo~! the 

~ .. -o!"ke!"S a.nd mar.a::·er::ent of the .,la.nt. ~ ... size ar..d. t7"'.'e of ma..":.u !1cture 

will be similar to the one envisaggd for ?·!alawi (5 tons co!'::+;i~uous 

elect:-ic !'ur!'.ace, ~emi a.utorna.ti..:= #' • 
.i.Or.:11!'..S ~..:.i;ment (~re~s li::e Onl:") r 

electri ~ :?.!'.;!!ea.ling leh;) and ':.lould provide a !'a.teer '!l..~iq-.ie t!'2.ini!'lg 

C?,ortunit7 fer the !-21~~-ri ~erso~-~el in advance of the installatic!'l 

of t~ei!" o;.m plant. 

The representa.tives of ITIS confirmed. that Malawi fellows would 

be welcome in the Sri Lanka plant and even suggested. that the cost of the 

training might be borne by !TIS. Another realistic !)OSSibilit::;r for trar.sfer 

of the know-how accumulated in the Sri Lanka plant would. be to assign the 

owner, who is an experienced. small scale glass techr.olo.gi.st, to the 

~:a.lawi ~ro~ect o~ a short ter:n consultancy. 

~ial o~~ratior. of Roira..~t bottle machi~e 

As mentioned above !TIS wants to test two raco~ditioned. Roirant 

bottle machi!'les ".l?lder field conditions for six months and it is most 

..,!'Obable that the Malawi !)la.nt could benefit from this opport"..mi t;:r. The 

machine •11ould be made aVC:!.ila.ble to the ~lant for a token fee of£. 2 ,ooo 
(which could be absorbed. by the project), the only condition being that a 

re~ort on its perfo:-mance should be made to ITIS at tte end of the trial 

neriod. 

~is wo•.ild bie :\. uni::rle and not a.t all costly ··.'2.7 o! e:c,ar.d.in.15 the 

r.:a?'I'.ifa.ct-.:rin.g ca1'abili t7 of the -.:ila!!t into tt,., a.!'ea of ~::-!'ow !'lecked 

bottles ..-s well a.s of otter t:~es of co"'!ta.i!'lers ~·r7 th ~or.~ide!'a.bl~,. 

re~~~ed ~a~acitv tolerances and shculd, in the oei!'!:o~ of t~e •.ofI'it~!', 

be ·,,e 1 com ed. ! t :!laj 'b'? a.d'.ied tha. t ?. sirnila.r or.a chi ~e ··'i 11 !';a.•1e bee!! 

' 
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in o~eration somewhere else under the au·,~ices of ITIS for a considerable 

~eriod of ti~e before the start of the Malawi oneration and that the 

accur.t'.ilated. eX":)e!'ience will ccntribu.te to a.."1 easier start. 

tJse of !??dim zlass rr.aking eaui~ent 
~ ~ ---- ~---~- ---------

For a. ?IU.mber of years India has been ma."LUfac'tUrL"lg a range of glass 

!:!a..lting ~iument. One of the major :na..."lUfa.;turers in this field is 

MEHNDIRA'!'l'A + ASSOCIATES, Shikoha.ba.d from mich UN...DC has received. 

quotations related to the Malawi project c.rld which wi.1.1 be SU-;>!)lying 

the Sri Lanka project with most of its equipr!lent. 

The advantage of using Indian equi'Pl!lent besides the principle of 

sunporting exporting industries of developing countries is that the low 

level of Indian salaries and ~s makes the ecr.iipment very attractive 

from a cost point of view and that most of the items are of a fa.irly 

simole and robust construction well suited to conditions in o"':her 

developing countries. 

It is, nevertheless, possible to identify ~ecific weaknesses in 

l!la."l:V equipment i terns due to application of su~standa.rd materials fo'!' 

critical comoonents or non-awareness of more recent developments and 

know-ho... If i~roved on these few ~oints the equipment would reach a 

performance level equal to that of standard equipment fro11 an 

ir.dustrialized cou..~tr:r but still be substantially cheaper. As an 

exanrole one could mention the electrical annealing lehr of Mehndiratta 

which would be much improved if its heating elements were renlaced by 

elements of Euronean origin. 

!TIS is ?ronosi~ to car~r o~t· a study of the availability and ~litj 

of Indian ~lass !?'.akin~ equinment with i~d:i.cations of how this could be 

imnroved as su~gested above. The ob~ective of this exercise would be 

to nromote the •.;;rnrovl!!Tllent of the i!q'li'i::lment to allo•t1 !or its increased 

' 
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a~plica.tion in f'u.tu.re small scale glass plants to be erected in other 

develo~i!l.g c~untries. The Ter.ns of Reference will be forward.~ to 

TJNIDO for our consideration ar..i. oossible financial sup~rt. 

CONCLUSIONS~ Rl<XOMMENDATIONS 

The mission ~~s led the W?"iter to the conclusion that there is a good 

op~rtunity for co-operation between ITIS and UNIDO in the field of 

small scah glass malcing as well as in other areas of a~propriate 

technology. 

A d;ynamic and inspired approach to the solution of problems encountered 

in the develo~ent and transfer of appropriat~ technology .' ~ characteris-t.i..: 

of the work of the tlni t and it has l asul ted in th~ accumulation of know-how 

which in ~ cases is highly- relevant to the work of Ot"IDO. It is worth 

noting that the Unit welcomes the application of their ideas and 

technologies within UNIDO projects, inter alia because their funds do 

not oermit the!!! to get actively and intensively involved in project~ in 

a !}&rticularl:r te~lmological cate~ry once one or two pilot projects ha.ve 

been successf'u.lly co~leted and c:m be refer-.d to as demonstration objects. 

More specifically ITIS does not intend to get involved in any more 

small scale glass projects than the ones in Sri Lanka and Malawi md 

possibly Kenya for which pre.paratory activities are far advanced. 

Besides the a~plication of know-how a1~v-dy existing in ITIS and the 

~roduction units which the Unit has offered assistance and which, 

consequentl7, are (at least morally) committed to ~.a.~e their technolog:or 

and exoerience avail~ble to other interested ,arties,tT?Tr.)0 could benefit 

f?-om a co-o,,eration with !TIS in develonment of new 'te~ht .. olo~es and 

equi'Oment. 

r 
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'!'he ~ctiV:.ties of !TIS in tr.e fiel~ of ~lass ~!':!.l~act-~re ~e~c~~tr3.~e 

~ow the;- ~:""! -:n :!. ~osi ti.on i:o i~:°.~t f'.lnd.s into the de•re! 'J'?ment of ne~-r 

~~~ ~~e"!":".al ·~odies. 

othe:- so•tr~e) of ~ote~tial areas c'f tach.."lolo,c;::; de-relonr.:.e~t :-rou!.d b"! r1:et - . -

~rith consider:!.ble interest a.r~d mi~~t be reali~ed. at shc~t ~cti~e ~~ t~e 

cost of I'!'IS. This ~rould add a new dimension to our wo::-k whi::~ ~i therto 

'!'>.as bee!l diffi=ttl t to introduce. 

On the other hand, there also seems to be some sco!)e fer ~. sir=:ilc:.r 

co-oneration under UNIDF fir.ancing (subject, o! course, to the availability 

of funds) whereby tJNIDO would er..ga.ge the services of !TIS to solve certain 

tech."lologica.l ~roblems or to develo!' eq_uiuDent n!"Ototjoes required fo~ the 

int~duct~on of net~ technologies. 

In view of the above observations it is recor.:mended to make increa~ed 

'.lSl'? of the eX'9ertise a.."ld. know-how available to ITIS th!"O".lgh a m.unber of 

~necific joint activities in areas of mutual interest. In view of the fact 

that concrete :,>ro?Osals for such co-c?e~:tion ha•re already been disC'..issed 

~b:-in;,- the 'trriter's !!lission it is suggested to nrOceed with their 

i!!r.)l~e!!.tation as early as possible. 

With narticular reference to the Ufl'IDO Sl!la.11-Scale glass ma.."!Ufacturing 

uroject (S!/v.tW/78/801) it is recor:imended that the a~~ropriate local 

authorities be made familiar with the offer of ITIS to 

a. establish (and ~ossibly also finance) a transfer of lalow-how 

ar.d er.:>e!"ience from the Sri Lan~ plant in the fo!':':I of fello•,rs.hb 

t::-aini?':.~ and eventuall:" sho!"'t +,e?'!:I co'?"tsultancies before ~nd duri!'lg' 

the star+.-11n of -;:iroduction in Yalawi 

and. 

b. ::-21<-e l.va.ilable to the ?·!a.lawi -Jl~nt a seccnd hand ~oi~ant ~ottle 

' 
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Why 'Intermediate Technology'? 

The phrase 'intermediate technology' is 
frequently misunderstood. Essentially, it is a 
technology where the equipment cost per 
workplace is intermediate between that of the 
traditional technolog~ in a developing country 
and the cap;ta! intensive technology of an 
industrialised country. 

It is not necessarily labour intensive or small· 
scale. Nor does it mean by definition an 
'i11let KH • product or an outdated process. It 
may be 'modern' in both design and operation. 
What it is. however, is the appropriate 

· technical solution to a specific problem. 

Where is /TIS 1 

The IT IS office is located at Rugby, between 
London and the major industrial centres of 
England. Personal visits to our office are most 
welcome. London is 55 minutes by hourly 
train. Birmingham airport is 45 minutes by 
road. 

Postal address: 
lntermee;ate Technology Industrial Services 
MysonHouse 
Railway Terr ace 
Rugby CV2 l 3HT 

Cable Address: 
ITISRUGBV 

Telephone: 
Rugby(0788)70126 

~1:· Ii 

[]a ntermediate 
L"Jechnology 
~Industrial Services 

r"' ,, 
;.j 

~~ 
l·t 
H 

"The chance to wc~k is the greatest of all needs ... 
the primary need is workplaces, hterally millions 
of workplaces." 

E. F. Schumacher, Small ls lfeautllul 

.. , .... 

_, _____ _ 
-



What is /Tl.', 1 

Intermediate Technology Industrial Services is 
a new unit of the Intermediate Technology 
Development Group. It has been set up to 
provide technical and financial assistance to 
meet the needs of developing countries for 
unfamiliar or new technologies, primarily in 
the sma;I industry sector. 

What's the goal of /TIS 1 

Our obiective is to assist in creating more 
· places of work in developing countries through 
. the establishment of production facilities using 
local resources to meet local needs. To achieve 
this goal, ITIS provides information about 
existing technologies and carries out studies 
to determine which technologies may be most 
appropriate. More importantly, we also 
provide funds to field test new technologies in 
developing countries and assist in the 
installation of new equipment. 

What services are available 1 

ITIScan: 
- answer enquiries about existing 

technologies for specific small-scale 
industrial activities. 

- recommend sources of supply for 
machinery and equipment. 

- identify the requirements for new 
products or processes through field visits 
by technical experts and market studies. 

- assist the adaptation of existing 
technologies and the development of new 
technologies. 

- provide funds to field test and 
demonstrate new technologies in 
developing countries. 

For example, ITIS is currently acting on requests 
such as these: 

• "Can I do galvanising on a small-sea'-.? Where 
can I buy the appropriate equipment?" 

• "Can ITIS carry out a study of the needs of 
local printers and advise what machinery 
would be most suitable to increase their 
output to meet local demand?" 

• "A new ctesi1n of evaporator has been 
developed by a European company'. It appears 
ideal for the small-scale sugar refineries here 
in India. Can you provide the funds to test a 
field prototype?" 

• "We have large quantities of waste sawdust at 
our timber mill. Can ITIS identify an existing 
process which could turn this waste into some 
useful form '" 

• "I was told I couldn't produce glassware on a 
scale of less than 10 tons per day. I've recently 
heard ITDG is helping to develop a 2 ton/day 
plant. Is this true?" 

• "I would like to expand my bakery to produce 
5,000 loaves per day. Can I moJify my existing 
ovens or® I need new equipment?" 

• "I want to make paper on a small-scale. I know 
this is done in India. Can you help to adapt the 
Indian method to make use of the raw 
materials I have available?" 

To whom? 

The services of ITIS are available not only to 
Government rlepartments and development 
agencies but also to private voluntary 
organisations and individuals. ITIS c.=m assist 
anyone who is concerned with the 
establishment of small industries in 
developing countries. 

How does /TIS operate1 

The first point of contact for all enquiries anct 
requests for assistance is one of the unit's 
Regional Technical Advisers. Each Adviser 1s 
responsible for a specific group of countries to 
which he makes regular visits to estciblish 
direct contact with those requiring our 
services. It is also the role of the Ad~isers to 
define the need for any new technologies, .• 
especially those of common interest to sever al , .. 
countries. 1 

When such needs have been defined, it is the 
responsibility of our Project Managers to 
organise the development of the appropriate 
technical solutions. The Managers are further 
.-~sponsible for the testing and demonstration 
of new technologies, and, together with ITIS' 
Commercial Advisers, for the delive1y ami 
installation of the relevant hard'°'are-. 

What's the cost? 

The services of ITIS are normally provided 
without charge. This is possible because ITIS 
is funded by a grant to the Intermediate 
Technology Development Group from the 
British Ministry of Overseas Development. 
The Group itself is a non.profit organisation 
registered in the UK as a charity. It was 
•:>unded in 1965 by the late Dr E. F. 
Schumacher. 

r 
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