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I. TECHMDLOGY TRANSFER - ITS GROWTH

The cancopt cf prccess licensing as a means of promoting
technology transfer has expanded considerebly during the tast
twanty-five years ta the axtsnt that it has becoms an eccepted
part of the iniernatioral lndustrial scers, Considerable
naetional bernefit can be gainad from licensiug; the UK earnad
over 220 million pounds sterling in 1971 from licence royalties
and fees., Ir the sams year the UK paid cut less than 175
million pounds sterlicg for the .mport of licsnce righte.

The United States -~ & picreer in the concept of selling ldeas -
garned neariy 900 miilion pcunds in ths sams year. It is

likely thet the UK and the Urltad Statas ars ths only two
western countries with a favourahis balance irn the marksting

of licecrce rights, Presently internzticnal licensing business
is growing at a rate of 15-20 percent arnum, The Licensing
Executives Society was founded in the Unitad Gtetes in 196Z

it now has & membership of several hundrzd gxacutives throughout
the world, Thaz first Internationel Cocnfersmnce and Exposition

on licensing was held in New Yocrk in Jeruary, 1973,

The growth of procees licansing in the chermical industry
has ocecurred grircipelly in *he fertilizer, petrochemicel
and organic industriss. A recent listirg of process technology
numbers cver .,200 processes, BOC praoducts, ard © early ZOC
companies offering process licences, 1Y jz sure ~hat this
listing 1s by nc means compleie,

The davelcpment and rationalization of process licensing

as a means of techinclogy transfe: stems trom a number of factors,

all relat.d tc *hs noed for the growth cf the chiemical industry
in a competitive enviranment, Technology has beazeme complex

as the need far standerdired preducts manufactured in lerge
facteries cperating with zconnamy in feedstcocks and servicas,
and with dus attention te thez environment, has aaevsloped,
Pro.esses for largze tonnage products such as fertilizerz whers
the chemistry ic often relatively simple are tecoming increas-
irngly difficult %o evnlve, and success is freauertly yncertain

or slow to epprar. A situation has erieen in which the inventio.,

or new and mcre efficient processes is so exnarsive that only
large campani=zs with proven ana expanding mariete can afford
the substantial Kezssarch and Cevelopmznt facilities, Even

in thase casas, re3caerch doas not always indicate a riute
compatible with wer«et objectives so thst even a large company
wilh seme in-house technoloyy will find that the acquisition
v7 @ licensed procass e usually fastar and rors certain,

o dind,




The older concept of sngineering companiee maintaining
significant R & O establishmsnts, and having proprietary licensed
processes in their own right is btecomiig less significant,
Coantinued devalcpment cf such processses 's relatsd to adequats
technological feed-tack from cenmercial operation by Lhe
process licenseesy this is frequently difficult to maintain,
egpecially whers importent irnovatien is concerncd for which
the licenase might heve a sense of cwnership which he 1is.unwilling
to share for other then commerciel reward, Nevcrtheless
there are a few comparies - principelly in the USA and Eurgpe -
which maintain an important development activity.

A recent devslcpmsnt which is likely ta modify the current
pattern of international process licensing is th: growing
tendency of those countries undergcing technclegical development
to maks uses of and Indeed export indigencus skille and techk-
nology. Limited "hard®™ currency, forelgr loens, and espzcially
the political desire to te less dependsnt un the devaloped
arssas are important factors., The indigenous procasss technclogy
of thess countries may nct always bs the most advanced, bat
the desire to be independent must be recognised. Indead.
there ars a2 number of attractive prccesses already availsule
internaticnally Yor the fertilizer industry which havs beean
developed by certain of tha CMEA courtries. In particular,
the East German nitric a-1d procass, the Polimex sulphuric
acld process, and general fertilizer processes of IPRAN should
be notea, ' '

Whilst the bensfit of proness licensing to the chemical
manufacturer, and to process technology in generul is establ-
ished, it is pertinent *o consider the benefit that cen accrus
to the successful process licensor, It has often been said
that the main incantive fcr a company entering tha precsss
licerce industry is the derived incoma which can be used
to support or inte1ify £ & O activity., The main justifization
for R & 0 investment by a chemical manufactursr i{a nevertheless
based on the pay-cff from the manufacturer’s own production
operations end the cverall advantage cf process licensineg
is a summatian c¥ various technological and commercial factors,
Although licensing i3 growinz in importance every ysar, it
cannot Le assumac to be adventageous in every case to a company
owning saleable technology. VWhere modern technology ic ussd
to menufecture products that cen be more proufitably exported,
both the interest of that company and its couniry’s overall
balance of payments can oftan be best served by the sals
of prcducts rathter than encourzging unnecassary compstition
through the sale of a precess licence. Thers can be litii=
doubt that ths profit from ths sale of fertilizer to another
codntry is much higher than that from tha s2le of precess
nnow-how for thu squivalent installed nlant capacity., The
crgaking down uf international barciers through tha grouping
of countrivss {n uconomic units will be bound t9 irfluence
liconsing podicy. On the other hand, process licsnsing in
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certain chemical manufacturing sreas is so computitive that
the withholdine of a process licence to a potential manuf-
acturing competiter will eorly rasult in tha provision of
egually good = or even better - know-how from ancther sourcs.

Perheas the most impo-tent edvantase nf proress licensing,
and one in which tha philanthropic implicatior is most agparent,
is the fsedback and exchange cf know-how which encourages
further iicsnsing end the develcpmant of naw technology.

Other advantagas are:

1, Financial rewar2 for minimum capital involvemsnt,

2. Contrni by agreement over the licensee’'s territorizal
expori rights (with certein exceptions].

3. The possibility of product sales for market sseding
whilet the licensee’s project is being developed,

4, Establish.ent of an eminent situation which dissuades
cther process licenszurs from developing compstitive
processes,

S Opportunities fcr equity participatlon and Joint
marketing activity,

5, Stimulation of R & C activity,
7, Development of staff in the handling of projects,

There 1s every expectation that process licensing will
continue tc grow at a repid rate. Ths sstablishment cof large
international chemicel ccrporatinns, coupled with the parallel
development of internatizral engingering corporaticns assures
a firm future. Prccess licensors an the other hand will
rise and fall Iin accordance with their ability te dsvelcep
and commercially exploit new techrclugy and processes. Thers
can be no futurs for a pioccess licenzcr unless he has access
to & strong and forwarcd looking R & D facility.

II., TECHNULOGY TRANSFER IN THE FERTILIZER INDUSTRY

The sale of technology in the fertilizer industry started
to grow during the early part of 19%0's, when the incdustry
was eniaring a phazc of expensisn in which thare was a tirend
towarde maore awinership arnd contiel of the basic rew matarials
and intermediates, Previcusly, apart {from suparphospbate
production, other important intermecdiates such as emmnniacal
liquors and ammunium sulphate were purchascd as by-products
from ovthsr irndustriss, ¥npineccing comparnizs with mechanical
handling experience crncted mixing, granuiation and bagging
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plantas to tr> d sgpecifications frum the fertilizer manufa-
cturers, and in doing so gairced worthwhile exparisnce which
was worked into the s1mpld desizn corcepts which then existed.
An interssting fcatura of ths cre- and early pust-war ecra

vas the development of propristery machinsry aad prccess
squipirent, rather thun propriztary processss. 1hs varicus
superphospihatc dens - Keller, 3roadfield, Moritz, Maxwell,
Oberphos and sc an ere typical examples.

This pericd alwo marked a significaont expansicn in the
use of phosphoric acid and its darivetives as a raute to
highsr snalysis straight and complete fertilizers. Oorr
Oliver Irc., or the Dorr Company as it was then known, was
8 notable pioneer in the piroduction of wet process phosphoric
acid, granuler triple supernhosphste by the slurry routs,
and ammonium phoczphate passd granular fertilizers, This
compeny hecemz the lsading enginesring company with "in-house”
phosphate technology, with many plants througnout ths world,
Indesd, the major fertilizer manufacturers in the UK have
operated D-rr Jliver srecasees for severai years. As. tims
passed, fertilizer manufecturers gainad experience and developad
thair own techniques and sxpertise to cope with the variety
of rew materiels andg p;cducts typical of the industry. in part-
i1cular, the availgbility of new ghosphate rcocck sources each
with 1te unique characteristice 1n such aspecta a8 phosphate
rock dissolutiocn rate. fres sulphate lsvel, gypsum filter-
ability, and systemn = ~c:ion sroperties, encouraged the larger
manufacturcrs in Eur ze tu devslop khiow-how of considerable
value, Saoveral of thsse ~anufacturasrs have now licensed
thelr kraw-hc for nmany yrars. I the USA bowev. -, with
ite dependence on indigencus phosphate rocks of more uniform
and predictsbls qyuelity, the virtually standardized iargs
plants with & limited product range, &and the grawth of bulk
blending, there has becen considerably less scopa for activity
in the licansing fisld by the fertilizer manufacturers, <o
that the enginsering compsnics continues to provide an adequats
service with their existing "ir-hguss” technalcgy.

The Tennessee Valley Authority with itd well known fert-
ilizer P & O activiiy has played an important role in the
US fertilizer industry; 1ts develomnents in the technique
of smmoniatcr grenulation, grenular DAP produciion, and liquid
fortilizevr technology, commercially pioresrad in the USA
are now uzed througheul the world. TYA assistance and the
ues of its inventions ere freely available to engineering
companies and fartllizer manufacturers., Enginesring companies
offering TVA procosess however are rasponsible {ur all aspects
of the pl=nt daeign end carry full lisbility for successful
oparation. A majar Haadvantogs 1n abtaining plant and equipmant
from enpineuring comparics with only "in-housa” processes
is frequent Ly the ineability of the comgany Lo provids ths
peripheral tut {rportant areas of assistance which ars normally
availeblc LthUyh the sutablisted operating companies which




provide a lic:nsing service. Suc': aspects as lo g term prod-
vction operation, relisble process operating datz, knowledgs

of maintenance procedures, training of the licensse’s staff,

*after-sales" service, stc., are valuable adjuncts to the

process licence package.

Engirgering companies with "in-houss" processas have
maintained a leading position in nitrcgenous fartilizer tech-
nology - much morse so tunan in the phosphate intermediates
area. Thers are fewer operating comnanies which offsr process
licences for ammonis, and nitric scid production, The rela-
tively pure and limited range of fesdstocks for these processes
allows the operating cempany to assume that process design
cencepts, equipmant specification, and operating prccedures
have long eincz bssn standardized. Although th.s essumption
ie not always justifisd, it does not seem likely that the
majority ef uperating companies desvote any significant R &

D activity to the up-dating of nitrogenous feriilizer procsss
technology cothsr then for sssentially “trouble shooting® aspects,

During recent years, the process enginesring industry

has seen an amelgamation of both national and international

interests as & means of maintaining and developing businsss,

There cen be every expectation that the rationalisation of

this industry in such manner will continue, It is possible

that by the end of this decade there will be perhaps only

twao or thres major comzanies of international status in the

UX, Such consortia by virtue cf their historical development
" may well have access to cverlepping licensed technology from

several scurcas.

In such circumstences, there may well be an incentive
for & similar raticnalisation of process technology, part-
iculerly where the various sources of know-how are owned
by ths enginsering company. It zan also be expected that
engineering companias will be increasingly selective in their
sub-licence arrangemants with operating comparies having
8aleabls procasses. Fertilizer plants ars expensive and
require eubatantial enginesring services., The process eng-
ineering company plays an important and often indispeneable
roie in the converaion of an operating company’s process
into a physical reality. PMost fertilizer procsss licensors
therafors majintain formal long term licensing arrangements
with a limited number of snginszaring companies capable of
operating on en international bazls, end with the minimum
of support. The succeese of a precese licensor is greatly
dependent upon these relationahips,
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iII. SELECTICON QF PRGCLSS TECHNOLOGY

"There are iwo wslli-cesigned stages in the gelection
of the most attractive tachnology for a production unit or
complax. 7The firait stage is concerned with the evalustion
of ths various process routss that ere available, and the
salection of thc routc which must clcocsely meets the overall.
requiremcnts of the propocsed nroduction route with respect

to feedstociks, by-product dispcsal, product quaility, stc.

The second stage is essentially cercarnsd with the in-depth
evaluation of ths various precesses which ere available and
commarcially proven for the procese route already selected.

Process routass used in the modern far.ilizer industry
are few and vell established sc that the first stage - process
routs selection - is simpins, For exampln, the vast bulk
of the world's nltric acid capacity is besed on the aoxidation
of ammonia. Similarly, phosphoric acid for use in fertilizer
produztion 1z largely based on a route which depsnds upon
the dissoluti~n of phosphate rcck with sulphuric acid. tven
the integra+ 1 of individual process routes and processses
into a total factory complsx offers only a limited opportunity
for unigue or navel solutlens.

The secund stage - process selectien = is rot simple,
Although there aru only a few commerciel procssses availsble
for the production of fertilizer internsdiates ard products,
careful cvaluestion is nesd if the proper identification and
measuremgnht o  individual procese benefits is to e achieved.

Selecticn of process technology in the phosphatic fert-
ilizer ssctor is sften arducus end has a high risk factory
this sterming from the neavures and source of the principal
feedetock - phosphats rock,

The usual apprcach tc process selection is concerned
with the assiynnent of monetary values to feedstocks, products,
vtilitiee chemicals ancd catalysts, stic. Estimates or prices
for ths total plant ere cbtained, togsther with those for
labour requiremernts, melntenance, taxes, finance charges,
loan ropavmente, stc, Individual processes ars compared;
and thc orne that shcws Lha highest returrn or investment becomes
the logicel choice., Carz must be taken howevser to ensure
that individual orocess sclection will be compatable with
the requirermunts of the nverall fertilizer complex. In a
phosghatic fertilizer complex, %he ss8lecticn of nrocess tech-
nology for thes sulphiuric acld and phospnoric acid units must
be mads within the context uf an cverall optimization gxerciss,
The "naw gencrztior” nhosoboric acld processes can produce
a concantratecd phuasphoric acid without the necd for steam
evaporation unit., The vanefit of a Ynew peneratiorn” proceas
muat tnercfore be weigned ogpainst tha mconamic contrivution
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that can be obtained with the export stsem from the sulphuric
azid plent, this 15 not always an easy task. "

Thers are at least six active end succsessful licenscrs -
all gperating comganies - pressntly offerlng wst process
phosphorin zcid technology., The essential differences betwssn
esveral of ths procesees eppear to be miner to the lay person.

Indesd, processor licensor selection should properly
taka account of the more important psripharal factors such
as provsn commercial exploitstion on a range of phaosphate
rocks, adequate demcnstraction of plant cvtilization, knowledge
and ability to deal with the unique and cemplex corrosion
aspects, avallebility of licensor's expert staff, All thess
factors can combine to outwsigh Intrinsic process attraction.

Process selection in the fertilizer industry can be
a difficult tack and there 18 no orderly and straightforward
procedura. As the csntra of interest moves towards tie emergent
countries, such features as the provisieon of hard currency
financing, equity participation, ex-patriate management,
and joint marketing ventures also bscome important considerations.

IV, LEGAL AND COMMERCIAL ASPECTS OF TECHNOLOGY
TRANSFER

Know-how and patente are abstract forms of industrial
property, the sale of which dema: s a different .pproach
to that for the mark-ting of merchandias. An important pre-
requisite to the successful selling cf know-how is the adequate
protaction by law apainst misuse of the transferred information
and rights. The transfer of knocw-how is not merely an exercise
in lew) the licence centract exists to define the obligations
and righte of the participants. Thase are commercisl and
technical mattsrs involving business g=opls, technologists
and enginoers for the successful implementation and servicing
of the terms of the contract. Corporate management 1s now
aware that licensing 1s 2 businzss function in its own right,
and that it is no longsr merely a legal or patent by-product.
The modern trend in licensing, as in other business activities,
is toward the development of scientific menagmement through
the formulation of & well definsd licensing pulicy, and the
aseignation of tha licensing function to a seniar executive
or departmsni whoes mzasure of success is measured by profitable
marketing of licence rights which can be fully supported

by the legal functicn.
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It is worthwhile at this stage to consider the status .
of technalogy as industirial propsrty. The meterial negotlated
in a licsnce agrsement sxists largely as intellactual property
which can usually be characterised into threz main forws,.

These fcrms arzs historiczlly esvclved corcepts in the transaction
of intellectual property wihich requires fcrmal expression
in the licence agreement,

A, " Paterts

A patent is an exclusive right of monoroly granted by
the State to an inventar for a specified period of time in
recogniticn of & novel and useful inventicn or devaelopmant,
During the life of the patent, the patenitse nas the right
to:

1. Use the patertad inventior or not at hie own dis-
cretiaon,
72, Exclude all othaers from the use of the inventicn
{currently sixteen yesers in the UK],

3. Grant a licence under the patent to another.

‘he State enjoys tha reciprocel right of publishing
the pateat, and the public is eble to use the invention on
expiry of the patent. The patent system therefore encourages
the publicstion and disscminatior ¢* tnventians whilst granting

. the inventor the opportunity of obteining financlal reward

should he chuose tc sxploit his invention.

The patentse can enforce his rightz by csuing infringers,
and the suczessiul plaintiff can secure an injunction calling
for discentinuance of use and damages fcr infringement, The
legel right tc sue for infringement often confers a decisive
markseting advantage.

The value of the patent as a markeling aid or as a lic-
ensable cormmodity variss frem industry to industry. In the
fertilizer industry, patenting is of less significence than
in the pharmacsutical or agrochemical industries. The poss-
ibilities for a radicelly new fertilizer material ar a com-
pletely novel precezs arve relatlively few, The majority of
fertillzer patents are concerned with smail changes or variants
on wagli egtanliishad fertilizer precsss concepts which offer
limited advantage. GSuccessful patent 1itigation is not usually
based on tho presantstion of a complete snticipation of ths
patented ‘nvontion, but rathor argument that the patent is
an obvious varlant of what has gore before, On the other
hand, the high cost invslved in testing the validity of a
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patent is such that evern a weak patent can prove an effective

deterrenc wher it is strongly defended,

The funcition cof patents in the fertilizer industry is
not therafors es clear cut and of decislive importance as in
the pharmaceutical ard otner 1ndustrias. However, they can
gerve as valuabls "keep off the grass® notices to preserve
a narrow arsa of techn.logy for the patentss,

B.‘; Know-haow

Whilst a patent descriktes an invention which is recosnise!?
by a2 "psrson skilied in the art®™ es novel, the workirg and
commercial implementatlon of the patent requires a wide rangs
of knowlsdge ancd expertiss in mattere asscciated with the
inventicon and the disciplines involved, Much of this material
is unpetentable but nevertheless svident to the <ikillsd engineer
and marketing executive, It 1s this background of informaticn -
trads secrets - which constitutes "know-how", ,

e

Kncw-how is an esssntial and valuabtle ccmmodity which
frequantly surpasses the valus of a patent. It appsars to

be of particuler importance to the fertillzar industry where
the modern tendency !s tc spend many months in puttirg procsss
plant intoc successful OpPration, and sepeclally in meintaining
successful opsration once it has beer achisved, Know-how .
is the proprrty of the developar until such time as it is
‘disclosed, Disclosed know-how can be freely used by other
parties unleas prior agreemsnt 1s reachsd. Identicel know-
how can '©° indspendently developed without infringement of
right. ase featuras sffectively distinguish the charac-
teristics of ths patent and know-how concepts. Clearly,

the most valuable package 1& one in which know-how is supported

by patents.
C. Data

Cata ia the interpretaticn of pilot plant operation,
the preparation of heat and mass balances, squipment spec-
i{ficaticni, plant arrangsment drawings, operating end analytical
methoos msnuals, and 50 on. Such data nced nct be prepared
by tte licensor -~ an expericnced engineering organisation
can effectively deal with such data orepare*ticn, It can
therefore fall cutside the scope of a licencs agresment and

1s bargzined for on a snparate bhesiz, It i3 know-how - the
intellectual preperty existing in the form of skilied people -

which effectively rzlates data
valuable packapu.

into a homogenoua and commercially




Most ccuntries PEbog”iSL and praotsct the right of a parson

or a company ta invest ard commercislly explcit techrology.
In the case cf patents, thz glghts are pro*acted-by legal
statutes, Unpetentsd knew how however is dlfficult to dsfine,

with a varying interpretation from country to countr,. Simply,
know-haw is understond to be intellactual property whose
content and awnership is crestzad in the licence sgreemant;
the practical reality of which iz tssted by the willingnsus
of ths licenses tc pay & royelty. In the event cf disputs,
the laws psrtzinine to commercial contracts apply.

Ve THE LICENCE AGREEMENT

The licence agreement formallasss the commercial under-
etanding betwaen the licrnsor and the licensee, It 1s the
legal mechaniem througn which the licerscr confere & "right
to use”., For a patent licence, the *right {o usa” pertairs
to nublished informaticon. The know-how licerce embediez
the “right to use” based on secret information, In return

for the rights, the licensee undertakes ths payment of a
royalty or fes,

Procesa licence agre=ments shculd be written in easily
undsrstood lengauge, preferably by a senior licensing axecutive
with assistance from the legel and patent functicns. Frecedencs
of documents must be defired in the agreement, Letters of
intent ere generally undesiratle, and the exscution of the

agreement shoulc be zompleted PLlely in order to avoid mis-
understandings.,

Many countries heve regulat.cns concerning the import
of licensed techncleogy and tezinicel ald. Krnowledge of these
regulations is vital to ths suczessful negotiation of a uantract
acceptable to the State, the State 8ank, and othsr argani
Some ccuntries lzvy an impert duty;y; 1t {e imnorient to ensure
that this isc settied by the licensea, [n develcpirg countries,
hard currency export is careciully controlled, Fayment for
peripheral services such as plant start-up assistance, dstail
desiyn work, etc,, may bte more ceonvenierntly inclurded in ths
licence fee, so that additional ad hoc paymenis are avoidead,

cations,

A typical process licencs egreement will certainly ba
made up from the following .tandard“ clauses:t

S
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- (a) Oefinition of the parties involved
(b) Definiticn of the aubjact process
(e)l Grant of the right te build and use the process
(d] Services tc be provided bty the licensor
(el Royalty and/or fes
(f)} Interchange of process developmenis
{g) Secrscy provisions
{h) Patent indemnificatiop

(i} Process guarantce:

(5} Ceneral legei safeguards - "boiler plete” clauses -
law of country under which the agrsement is legailly blndzng,
erbitration, force majeure, acsigrability, stc,.

The claus=es covering the definition of tha subject process
and the services to be provided ere perhaps the mcst important,
and both licensor and licensee should ensure that the cecntent
is sdequate and clearly understood. It is vitel to the licansee
_that te is aware of the pecfownance of the procsss with regard
to such aspects as the nature and quaiity of any process
effluents, dowi-time for rcutine maintenance and rleaning.

It will be neceseary to state the properties and quantities
of the feadstocks, utilities, and additives) such appsaring
as a formal attachment %o the legal dccument., For exampis,

a speciiication for the «ltric acid fesdstock in terms of
concentraticn, temperat re, nitrogen ryides content and levsl
of iron contamination 1s essentlal 1f satisfsctory and safe
working of an ammonium nitrete process is to be essurad.
Again, the quality of phoephate rock in terms of rock grind,
level of impurities, and chloride content is important for
the proper design of a phlospheric acid plant.

VI, THE COST OF TECHNOLOGY TRANSFER

The detarmination of process licence fees end royaelties
is not simple, dgpanding wuch more on collective "fasl® for
the process, ths likaly velus to the i1iconsoe, and the status
of competing proc2sses, It is a topic of discussion at most
mestings and conferences on licensing which provokes much
Interest but lcavez ths licensor with 1little tangitle kanefit,
It 13 a complox subject and corporate socrecy requiremants
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do nct eseist in the fres interchange of sxpsrience, The
frequent comin nt "charegs as much s you can get" does the
licensing LSuziress a disservice, Clserly, an essentizl pre-
requicite is the nezd for the licensing function te opersts
on a sound commerciel tasis with its budgeting, internal ;
and external ccsis, revenves, targets, stc., fully defined.

A iicansging depertment opasrating under the umbrella ocf a man-
vfacturing rompeny shnuld pay a reaiistic contribution for

Lhe ssrvicac rendered to 1t by the mainstream preduction,
enginzsaring end marketing functions, On the utner hand, ar
equally realistic contribution fer the know-how brought into
the cecmpany by the licensing department ac a rasult of its
international activity should bs olso acknowlsdged. It will
also be nccessary to take quantitative account of ths losses

of a commodity market which might stem from ths sale of process
know~-how,

Payment for licensed grocesses can be mads in several
waye, The running royalty and lump aum fee bases are the most
common, The running royelty besis requires the licenses
to pay a2 monthly or ennual fee related to a specified psrcentage
of the value of vaolume of sales for & fixed perlod of time.

In practicsz, a fixed fea payable on contract signasture to

cover the initial servicing costs plus a guaranteed minimum
"running rovalty fee are werthwhile adjurncts to the running

- royelty concept, Where this system 1e used, ths running
royalty rota will gensrally be in the range 1-5 percent of

‘the sale vaiue, althouph the higher rate can only be negotiated
for unique prccesses and highly prcfitatle preoducts, Another
basis for fixing & running royolty rate is the increase 1inr
valus-per-rou'd as the feedstocks are converted *o product.

In this cace, a rete of around 5 percent is typical,

The lump sum methcd is becoming much more pravalent
in the heevy chemical industry. It ies preferable where the
cost of preparing trc know-how package is substantisl and
where effective marketing of the product at a high and plro-
fiteble level may be difficult. The lump sum concept with
only mincr varients is almost universally used in the fertilizer
industry. In this industry, process licenaing is extremely
competitive, There are several internationally based licenscrs
for ell the important processes., Licence fees are therefors
sensitive *o the prevailing level of business - which has
been low .uring the past four years or so - and the need
for licersors with new technclogy wishing to establish an

adoquate ratference plant list, Lump sum fees for fortilizer
processes penerslly lie in the range 5-10 porcant of the
battery 1limit plant capital investmont, with enly the unique
procecses oifaring considerable advantages able to command
the highur fue levels,




A lump sum licence fec is normally payahle in thres
or four instalments tisd to the major stages in the development
of the project from centract signature to complation of the
plant or factorv ccminissioning., Whers a projurt reguires
long term credit financing backed by credit gusrantees {from
thu appropriate state or vank autnorifies - end this ic typical
of fertilizer projects in Eastern Eurcpe - the licsnsee may
request that the preccess licencs fee is pald in instaiments
over the loan psriod which is frequently five to eight years.
In these caes, ths appropriuts sllcwances for interest and
inflaetion ratesehc :1d te made in determining ~he value of
the instalments. :

There is now a trend for the licensec toc ask for and
often insist that a considarable pert of the licensor's reward
ehould be taken up in squity perticipatlon. Ssveral daveloping
countries make this stipulaticn for their fertilizer projects.

Indeed, the stipulation often extends to the managing contractor

and ths other enginearing companies which may be inveolvad,

It is felt that such participaticn will assurs a maximum
response from the licensor and nhle associates. There are
difficulties in sffecting this type of involvement and the
inherent risk of subssguent natiornslisation and other impl-
icaticns where the licensor participent has no control chould
be carafully evaluated, :

Import duty and tax regulations can often datermine
the most favourable method of licernce paymerts. A technical
aid contract may be preferable to a licence agreement in
certain situations.

Finally, the licenscr should always be aware of the
financial implications of currency devaluatior,

VII., RESPONSIBILITY IN LICENSING

Thae licensee can rsasonably expect to seuk essurances
for the procesa and servires he is to invest in., He can
also expect to receive comparsat.on for any faults which
pravent the proccss from operating saetisfactorily - provided
alvi,ye that such faults stem from thu licenscr or the services
providacd by other companies, It 18 natural for the licensse
to ask for furmal process guarantsgs with raspect to plant
capacity, raw materlal eificlancles, utllitics consumption
and product quality., Indeed, any reputable process licensor
is willing and ablie to give gsuch guarantees. (n the other
hand, over-emphasis on guaranteses usuvally rasults in the
process licensor providing higner fecters of safety, thus
increasing the liceneee’s investment without any real commarciel
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benefit. Licensor select

tign on tho basis of hls ~uarantea
policy alcne is a poor business decision. Ore aspsct of plant
performance which scrneltimss 2opears to be cver-emphasized
is the efficiency of ghosphoric acid procsssesy mary licensees

will attach importance to a process which cifers a small
fraction of ons psrcent higher efficiency than other compsting
rocesses, In reallty, the capability of the licenzor and

is assccietas in bullding a plant which can operzte cont-
inucusly with the minimuws of iest time for plsnned and unplanned
shut-downs is far mecre Jmportant,

Usually a process licensor will commit a considerable
proportion of the licance fes tc ths correctisn of a plant
and the payment of psnalties. 0On the other hand, ths licensee
stands to gain a much higher financial benerit than either
the licensor cor contractor; this being sc, the llcensse must
be prepsred to accept most of the i{inancial liatility, including
the costs of initial lesszs in raw meterials and productiacn,
Whilst the reputable licensor raaliscs his obligaticns and
even exceeds them in his atfort .c ensure & satisfied licensee,
it is important thot the latter has the ability and knowledge
to carry cut the necessery svaluation procedures for sati-
sfactory licerccr salectic anc to ensure adeguatis transfer
cf all the relevant procese infcrmatien, The latter aspect
is discussed ir ths next ssciicn,

VIII. THE TRANSFZR OF INFORMATION

Until racently, *he trancfaer af procezs techinolagy took
place by the simple msans of transferring the epscificatiorn-
schedules and drawings of an existing plant with & proven
coermmercial perfermancc. Process guarartess wers not cellesd
tor since essentially e duplication took place,

With ths advent of s rapidly changing *technological
environment and the growing trasnsfer of technology on en inter-
national scale, such pracltice 1s no lerger acceptable. Plants
baasd or licensed prccesses are rarslyv identiczl tc thoss
operated by the licermsour. It is necessa-y therefore that
the trarsfer of lechrologzy shculd take nlzce in an organised
manner, The process liconascr is required tec asseees the inform-
ation and data anc create # procuss design packag: bassd
on the optimum criteria for each new plant, It is rnot really
good practice or !ndeusd effeciive for a prceess licensor
to merely provide a collection of informaticn, date, typical
drawings, patente, ete., to ths proress enginecring comnany
or the licenses fur resolution into a physical reality,

Thers are two wall esteblished routes to the transfer
of a process licwence and the associated tzchnology from the
licencor 4o a licunsae, The first route, cften used for
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the lower capitel investment projects, is based an e direct
link bstween licenscr and the licensase, lseving the latter

to make indapendernt arcrangements with hisg own urganisetion

or a prccess sngincering comcany of his own choice for :he
detailacd engineering. procuremant and srection servicss.

The second and mors importent rcute, frequently used for

malor prcjects, is based or the trensfer of the licence and
technology through the process engireering company respcnsible
for ths overall enginesring services. In this way the licensse
is dealing essentially with crly one party, so that risk

of misunderstandirg and inadequate collaboration which is
likely with the tripartite concept of ths first rcute is
minimised. Although the second rcute implies that the process
engineering company carries tha legal responsibility for
process guarantees which are properly ths onus of the licensor,
it is well suited tu the mcuern concept of a licensor having
formal and lang term general cullabaration arrangements with

a few internetioral engineering contractors wihc are therefore
well expsrienced in the technclogy and with whom worthwils
working relaticnships can be developed.

.~ To organise and prepare a process package in a set period
of time, the process licensor has to be able to call upon
ths services of an axperisncaed project managzr who in turn
has the authority to claim the servicas of specialist engineers
on a priority basis. It is of considerable importance that
the procecs erginesrirg company cr the licensee can be in
a position to identify by meens of curriculae vitas and personal
contact the ksy perscnnel in the process licensor's organ-
isation. Although know-how is spraad through an organisation,
it does rasico in pecple,; the loss of key staff through
promotion and transfer to cther sectors can have serigus
consequances to the capabllity of a process licensor to dis-
charge his responsibilities in an effectivs manner,







