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Abstract:

This paper sets out to empirically explore the iotpgd a new venture’s context on the developmera néw
venture. The study consists of a single case dtadgd on a new venture attempting to exploit amxippity

in the Life Sciences and charts the impact thatctivdext, in particular actors in the context ttegt venture
are trying to gain resources from, have upon theglactivities and resources developed by thisamagirm.
Spanning the time period of 1999-2006 this casénest four periods of development of the venturbisT
accounts for the initial plans of the venture, ttstiuggle to gain venture financing, the developi the
venture’s technological resources and attemptsréate commercial relationships. The study shows the
impact that institutions used in a context havelhos venture leading to, amongst other things,diseovery

of IP, finding a CEO, and developing a product .liibe paper contributes to the IMP through its foon
new ventures and by exploring ventures prior ttyfehtering into commercial relationships.

Key Words: New Venture Development, Context anditunisons, Loasby, Life Sciences.

Introduction:

An exploration and understanding of the developragit growth of new ventures in the IMP traditiorstid

a relatively unexplored area. In perusing recenP Ilerature a total of 7 papers over recent yeaiged
between conference and journal publications, wetmd to explicitly investigate the entrepreneuaata
(Ayvari and Moller, 2000; Bowey and Easton, 200&uini and Ranfagni, 2003, Mainela and Puhakka,
2006) with varying areas of interest, such as f@n#ple entrepreneurial social capital and entreqareship
(Bowey and Easton, 2007) or international entrepueship (Mainela and Puhakka, 2006). Work withia th
IMP tradition, and understandably so, concentratesfirms with some form of developed resource and
capability base and activity chain with multiplet@as involved and some prior history of exchange
relationshipsFurthermore, through the need for great depth ataildhere is a tendency in IMP research to
focus on more fully developed firms because of tihehness of data required. When exploring
entrepreneurship in general and the entreprenguiéakess in particular and when the focus is oy early
stage firms there are a number of problems. Fjrtse firms may have few if any commercial relahips,
depending on their stage of development, therefueg may provide very thin information on a parau
issue being explored. This point is exemplified iy fact that “In the early stages of new venture
development, it is the identification and acquisitiof resources rather than deployment or allooatio
activities- that are crucial for the firm’s long+#e success” (Lichtenstein and Brush, 2001, pp. A@djling to
this most of these types of firms stay very smaltlich, 1999). Secondly, newly formed firms, cake a
long time to develop therefore causing delay indhpturing of data. They can also be difficult dodte as
well as suffering great uncertainty in their actsarvival through the well known liability of newss
(Stinchcombe, 1965), therefore adding to the aoldhti risk of early disbandment. Through the riskoasated
with these research sites and the need to gatttedata for IMP style work, studies into new veatuhave
been, at best, infrequent.

Similarly in trying to explore the development méw ventures within the IMP, although possiblertfei,
certain aspects are missing, particularly in theseeof how does a firm create a resource and ddpddzse
in the first place and (more pertinently) underdtarich resources and capabilities are necessatidém to
be able to enter into their first exchange relatiops with commercial end-users? Similarly, howfidms
initiate fledgling activities to create a resoues® capability base that leads to the creatiomiti&i products
and services that have exchange value? Finallyt affect has a new venture’s context and otheradtave
on a firm in the very early stages of its developtfie

Such questions are broad and require and more tiegoihthis paper can allow for. As such the foduthis
paper is on the final question posed above anctfibrer sets out to empirically explore and undecstide
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impact of a new ventures context on the developrokatnew venture from a very early stage througthé
point where it where it could properly consideregimg into commercial exchange relationships. Teoant

for this the paper starts by considering ideasiwigixtant literature about the entrepreneurial iimaifpn and
what impacts upon the ideas of entrepreneurs. wislgpon from this a discussion of a hew venturestext
shall be outlined arguing what factors need to dmsitlered in this area. Then the method sectiolh sba
presented and followed by an introduction to thatext in which the venture was emerging in and the
industry it perceived an opportunity in. Once theage been outlined a case study split into fopasse
periods shall be outlined that spans from 1999-26@lly a discussion on the impact of the contaxthe
venture shall be presented and then some briefuiians on contribution shall be drawn

Literature Review:

The focus of this paper is upon the impact of a memture’s context on the development of a newuwent
What is meant by this is that how a new ventureeltgs and the plans, resource bundles perceived and
required by the venture and the activities undertaby the venture are greatly impacted upon bycdmext

in which the venture exists. As such the elemdmis are of interest for this paper focus on twdipalar
things- the entrepreneurial imagination and capedslof the individuals involved in a new ventwed the
impact that context has on these.

Entrepreneurial Imagination- Its origin and the iaqi of prior experience:

To begin this discussion on the entrepreneurialgination it is necessary to begin with a considenadof
connectivity and knowledge. Loasby (2001b, pp. 49pBsents as knowledge consisting of categories
perceived and agreed upon but which are incomg@ete also subject to change. No one has complete
knowledge and an actor or individual only has pariind small amounts of knowledge at any one time.
Furthermore what represents knowledge is opentéogretation about what certain categories corgathare
likely to be understood differently by people wittfiferent backgrounds (Loasby, 2001b, pp. 405).rétoze,
people can and do understand the representatiowhat knowledge is differently. Most importantly,
knowledge is about creating connections betweeyingelements.

In considering this aspect of knowledge and conmestit is necessary here to turn and considerdia of
connectivity and the entrepreneurial imaginatiomwHchange occurs in knowledge is through individual
imagining different connections that can be madwéen things and this can happen because diffexemits
(such as the direct perception of an anomalous iclaémeaction) can alter our state of knowledgejctvh
leads to variation within knowledge. Such variasi@an lead to, for example, individuals perceipogential
opportunities. In trying to understand what imatjora is it can be viewed as a mental process wheve
connections lead to new representations (Loask34&0 So when thinking about the origin of a newtuee

it is necessary to consider this element of ima@naFor entrepreneurs that consider creatingva venture
they must imagine the product or service that thidlydevelop, the market that needs it and whaeduires,
the resources and capabilities needed, and theitiegtithey need to carry out to exploit any peredi
opportunity. Similarities to this perspective camewed in the entrepreneurial literature with likes of
Baron (2006) and Ozgen and Baron (2007). So thatiore of connections between diverse information,
events and so forth drives the discovery of opities.

However, there is variation, as mentioned abovéhénknowledge of individuals and ventures. A questi
now is what affects the connections imagined byeatrepreneur? To further flesh out this questiors it
necessary to now turn to the aspect of knowleddesaperience.

Variation in Entrepreneurial Imagining- The role khowledge and Experience:

In discussing the different types of knowledge, dlmg like those within the loosely based knowletdgsed
view of the firm, plays upon the aspect of knowlkedgat and knowledge how (for example see Loas#§8,1
1999) or in entrepreneurial research declarativepaocedural knowledge (Aldrich, 1999). Emphasislidbe

put upon the aspect of know how, encapsulated pabddies, but it is worth noting that that thetesf
denigrated knowledge that can be a key requiremvéhin certain types of organizations, for examstart-
ups based on certain technologies, in particulath@n Life Sciences (see Pisano 2006), whereby a dee
theoretical knowledge is of absolute necessityrgddrying to exploit a perceived opportunity mg area.
Turning to the element of knowing how this is séetbe a crucial element that a firm needs to hidvier
example they are to commercialize an opportunihd &ts into the productive opportunities that avne
venture perceives. For example, firms may know tratle oil can be used for a variety of purposes bu
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knowing how to do this and being able to perforis ik different to knowing that it can be done (tbg,
1999). Loasby (1998) states that: ““Knowing how’s the ability to perform the appropriate actiormthieve
a desired result. It includes skill both in perfamoe and in recognising when and where this dkillkl be
applied” (pp.164). What is interesting here is tingabrporated into this skills or abilities that iaalividual or
firm has is also the ability to know when and wheeetain skills or abilities are needed. This, isease, also
has an effect on the activities of the firm becanben certain performance skills are needed wilhtbected
by the knowledge and prior experience of those mew venture. This will also affect the perceivatiesice
of particular resources and activities during pattr stages of development of a new venture (keiiein
and Brush, 2001). These ideas has resonance iantinepreneurial literature with the likes of Shaamal
Venkataraman (2000), Shane (2000) on the variat@ingpproaches taken by eight start-up firms in
attempting to commercialise a particular pieceeghhology, and Baron and Ensley’s (2006) studyoviae
and repeat entrepreneurs. So as such experiengdagaa major part in the discovery and plans &atr and
run a business.

However, what also will have a major impact on émerepreneurs and how they imagine the venture will
develop and the activities that they undertakeetgetbp their venture is the context.

Context and its impact on a new venture development

Firms are embedded within particular contexts d&wedé have an impact on the resources and capsbditd
the activities that it carries out to develop. Agls the elements that need to be considered her¢har
conditions of the context that new ventures areestdbd in. These conditions include the amount gpelst
of resources available to a new venture in a pdaiacontext at a particular point in time, theites, aims
and requirements of other firms and actors in dqdar context, and the institutions that othetioes within a
context are affected by and use to judge new vestur

Taking conditions and resources first; when considethe resources and capabilities that a newwerities
to acquire or develop it will be affected by whaiavailable within a particular context and whéteotfirms
are competing for these particular resources apdhitities (Schoonhoven, Eisenhardt, & Lyman, 1990
resources and capabilities available in a particotatext at a particular time will affect a newntare’s
growth and development.

Tied into the conditions of a new venture throuighetare also the activities of other actors. Thevities to
develop and grow other firms will in turn affectetihesources and capabilities required by a newuvent
because these new ventures do not exist in a vadwinare inimitably tied to other firms and their
development and growth will be to develop a producservice that is needed or fits into the adasitof
other actors to develop and grow (Hakansson andtBagel995). These activities could be impactechupo

a number of different elements including for exammhanges or anticipated changes in supply ancrmgm
by actors that other firm’'s are affected by, changetechnology, or it could be some form of change
regulation or policy to be imposed or anticipatedbe imposed upon a particular context (Eckhardt an
Shane, 2003). The activities of other actors amif thuture anticipated needs to grow and developher
imposition of regulations or change in policy mayegrise to opportunities for new ventures to pttaly
exploit.

Furthermore, with regard to the context of new uemidevelopment and growth it is necessary to adtd
aspect of institutions within a context that affether actors perceptions of new ventures and bilyaof
new ventures to access resources and capabilitideciding to supply resources or work with a neamture
an external actor will use certain criteria to jadbe viability and value of a new venture. Thesera may
be institutionalised within a firm or across a sétfirms in a new venture’s context. What is mebgt
institutions is that they are forms of conventidhat actors or firms use to “...try to make sentether
people’s experiences, and other people’s ways b&werg, in order to improve their own abilities ¢ope
with uncertainty and complexity” (Loasby, 2001a, ff). As such institutions help by allowing peogtaw
on the knowledge and cognitive skills of others wiave specialized in other ways of organizing their
knowledge (Loasby, 2000). Institutions can havargd impact on a firm’s ability to acquire salieesources
at particular times and that the institutions ifeef within a firm or within a set of firm’'s will ffect the
amount and types of resources that a firm can acued how they are developed as well as what teped
as salient resources and activities. In turn tiséitiions used by a firm or a set of firms in avneenture
context will also affect the types of activitiesatra new venture carries out to develop their nesoand
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capability bundle. Such concerns are also refleatedntrepreneurial literature, in particular itetature
regarding how investment decisions are made byuvermapitalists (for example Hall and Hofer, 1988ed
and Hirsch, 1994; Shepherd, 1999; Shepherd, Etteasm Crouch, 2000, Zacharakis and Meyer, 2000).

As such a key aspect to new venture developmeat i able to signal the legitimacy of the firmatiher
actors. New venture’s, because of high levels aktminty surrounding them and not having an eistadodi
position, can be perceived as risky in the eyastttdr actors in a given context. Legitimacy can edhrough

a number of varying sources including business mlanstruction and the legal incorporation of a firm
(Delmar and Shane, 2004), inter-organizational esetoent (Stuart, Hoang and Hybels, 1999), and
individuals involved in the firm’s reputation andqgy experience (Shane and Cable, 2002). As suam#er

of new venture activities will be directed towartlhe creation of a sense of legitimacy around theiv
venture proposition or new venture. The perceptiblegitimacy surrounding a new venture will aldteat

the outcomes of new venture activities to developl grow. New ventures learn about and uncover
institutions in a context through time and theyrteabout them directly (through interaction) orariously.
Similarly, other actors are affected to an extgninistitutions that inform their cognition and betwar. Also
institutions extend beyond signalling legitimacydaaiso the point of acquiring and accessing ressuly
new ventures they exist, for example, in the consmaéexchanges of new ventures, whether formaduitin
contracts, or informal through implicit expectasoof particular types of behaviour and outcomes.

In sum, the context in which a new venture is mytio develop and grow will affect the developmeind mew
venture. The conditions of a given context at aastipular point in time will affect the amount afams of
resources and capabilities available for a newurentb access. Tied into this the activities argliirements
of other actors in a given context will also impaew ventures, which can be affected by a number of
changes or potential changes including supply @milsshd, technology, regulations and policy. Thesagés
or potential changes to activities of other acteilsgive rise to opportunities to new ventures.wéver, the
perception of and ability to exploit perceived ogipoities through time will be affected by the reszes and
capabilities of the new venture. Similarly, in effén a given context are institutions which aredio judge
new ventures. Because of the uncertainty and ssk@ated with new ventures, a number of activitieay be
towards trying to gain legitimacy in the eyes dfi@tactors in a context. The perception of legityevill
affect the outcomes of the activities of new veetuand how they develop their resource and capabili
bundle. However, institutionalised expectationsergtbeyond the decision to supply certain resouacels
capabilities or to work with a firm. They still wibe in effect through time and can be formalidedugh the
imposition of contracts or more informally throuighplicit or verbally communicated expectations.

In outlining all of the above the key thing of irest is to try and understand for and accounttferitnpact of
the context, in particular institutions in effeend their impact upon a new venture's plans, d&iand
development over time.

Methodology:

To understand in depth and detail the complexityhef emergence and development of a new venture the
method employed consisted of a single longitudmadloratory case study (Yin, 1994, Roche, 1997ké&ta
2000) that utilized primary face to face intervieas well as documented e-mail correspondence, aompa
business plans, government strategic papers awdisepommercial industry reports and newspapesrtep
Data was collected over five years from 2001 to&Q@th the interviews taking place from Januarp2@®o

July 2006. Such sources were utilized to providétiple sources of evidence and richness to the (¥ita
1994). The formal face to face interviews were épith, semi-structured interviews (McCracken, 1988,
Arskey and Knight, 1999). This method was utilizbeécause of the ontological, axiological, and
epistemological positions of the authors (Hudsod @zanne, 1988, Easton, 1995, 2002). The aim was to
account for and understand the impact of the coriexthe development of a new venture. Sampling was
theoretical in nature (Strauss and Corbin, 1990) #rve data was sorted, categorised and analysed in
accordance with the techniques advocated by MibesHuberman (1994). The interview transcripts, Wwhic
consisted of over 1,000 pages and were the prisauyce of data, were then broken down accordirtheo
different types of resources and capabilities, t&s/e@md imagined future resource requirements, types
activities and outcomes, context and actors invbtigring each of the periods.

To make sense of the case it was divided out thraither a major event or outcome occurring for the
venture or the approach of a major event and thiesphnd anticipated activities that the venturelevoarry
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out to deal with these types of events. These #e@ alluded to as critical events or incidentd thacur to a
firm over time, whether in looking at episodes inetationship (Ford, 2002) or in the developmenheiv
ventures (Van de Ven, Poole and Angle, 1989). Handt/was not the intention of the researchettriacture
the research around critical events or incidente @ecision on periods of development emerged gfrou
natural breaks that the researcher interpreted fhendata.

Levodex Case: Context for Irish Life Science Firmsnd the background to the Chiral Industry:

To understand the context in which this case aiglgsto unfold it is necessary to briefly considee two
key areas in which this case study is embedded.fifs$tes the arena of the Irish Life Sciences, iathihe
second is the specific industrial area in whichfiima was trying to exploit a perceived opportunithis shall
now follow.

Creating an Indigenous Irish Life Science Space:

The Irish Government through various state agenbiedies and reports, for example the ICSTI Teabmpol
Foresight Report (April 1999), had identified thatajor part of the future long term developmernthefirish
economy lay within the twin sectors of ICT (Infortikte and Communications Technology) and
biotechnology. The central aim was and is to mowayafrom an over reliance on FDI and manufacturing
toward the creation and development of a knowldugged economy. With these strategic focuses in thimd
government allocated €2.54 billion through the blagil Development Plan (NDP) to be invested in gifien
endeavour both public and private. Five primaryommendations (ICSTI, 1999) were made to the
government to stimulate growth in this sector witte recommendation for a biotechnology start-up
programme being the one of interest for this paper.

Central to this recommendation for the creationaobiotechnology start-up programme was Enterprise
Ireland, which is involved in helping to developdapromote Irish firms so that can grow and achieve
international success. This government agencydratea of the Life Sciences, has been involvednamber

of areas such as providing grants, offering adwaceaentoring service, advice on IP, helping in bess plan
development, supporting networking groups in theaatrade missions abroad, and investing in teaticm

of Biolncubation Spaces in Irish Universities. Howe the most important activity was the investmiaid
venture capital funding.

Venture capital funding in Ireland consisted oftjoser 20 indigenous funds with in general a tewglen
towards a lower level of funds (averaging aroun@ g#llion) across all the venture capital funds.#&<005
the fund size in Ireland under venture capitalistnagement was €1.25 billion, with state involvement
representing 11% of funds under management. In,2B0terprise Ireland invested in some already iexjst
funds and helped establish new funds (15 in togalveéen new and existing, which began looking to enak
initial investments between 2001 and 2003) with #xpress mandate to invest in seed and early stage
projects. Enterprise Ireland invested €98 milliarsum total into these funds (McArdle, 2005). Witkhese
funds one was specifically established to investhia biotech/life sciences area (Venture Fund R.(€1
million (2002 figure) while another, Venture Fund€29.6 million (2002 figure) was established tous on
Life Sciences, and Enabling Platform technologiethird fund, Venture Fund 3 (€8.4 million (2003dire)),
was established to invest in spin-outs from unitiess at the seed stage in the area of the Liferas,
Material Sciences and ICT areas. However, it shbaldoted that at the time of the initiation ofsbdunds a
downturn, due to the crash of technology stocks #medslowdown of IPO’s in ICT and biotechnology
(making VC exits uncertain), had a negative imgacinvestments being made (Enterprise Ireland Sedd
Venture Capital Report, 2003).

The chiral industry and asymmetric chiral catalysis

As well as this particular arena in which the neamture was located it is necessary to considesdhantific
area which the firm perceived an opportunity toseeind the basic technology involved. The sciengfiea
encompasses the area of chirality, which involsesproduction of chiral compounds in single hanfibech,
which can be advantageous to firms because cemalecules can have undesired effects (for example
Thalidomide) or have greater efficacy in single dwoh form. Another major advantage of the use chiral
compounds exists in the potential cost efficiengigbe production of a variety of products.

To create the single handed form of a chiral compawo main options existed- resolution and asymimet
chemocatalysis. Although resolution is the mostelyidised method to create chiral compounds, dubgo
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relative cheapness of the materials in the formeeblving agents and the off patent status of messilution
methodologies, the future was seen to rest in tha af asymmetric chemocatalysis, which the veratitbe
centre of this case was focused on. Why the ussyhmetric chemocatalysis to manufacture singleddn
form of chiral compounds is desirable rests on thst savings attached to their production and the
environmental benefits that it can confer. Asymmetatalysts can be bio or chemocatalysts. The afea
particular immediate interest in the case to unfeldhemocatalysts as this is the main focus ofithewhen
they start operations.

Asymmetric chemical catalysts are created throbghattachment of a chiral ligand to a metal cerimce
produced, the catalyst through use in a chemiealti@n should help to create the single handed fufrthe
desired compound. These catalysts can be C orrBl,chith P chiral holding potential advantagesthie
reaction rate and the purity of the compounds ttey produce. The purity of the single handed fofra o
compound is important, particularly for the phareatical industry. The value of these catalystssreattheir
ability to induce the formation of a valuable chpaoduct by the most economic means. However, istiag
blocks to widespread diffusion of the field of asyetric chemocatalysis has been the cost assoaiated
these catalysts (particularly as they can use estpemetals) and the cost to licence some of tbdymtion
processes, the newness of this particular areanlp&a relatively underdeveloped technology, arel dearth
of available ligands and subsequent catalystsdhaatbe used industrially. The problem of avail&pilvas
beginning to change particularly in light of advasdn high through put experimentation and higlough
put screening that has been revolutionising comialeresearch and development in this area. The dirthe
centre of this study initially wished to use condiorial machinery (high through put experimentatsord
screening) in concert with their expertise in theaaof asymmetric catalysis to create librarieBgainds and
compounds for industrial screening and use.

With regards to the commercial field of chirality,is large and diverse and has been in existeocea f
sustained period. The use of chiral end producsinigle handed form has application in a humbeseators
including the major areas of pharmaceuticals, app@micals and fragrances and flavours. There hes be
increased commercial interest in this area duertonaber of factors including potential cost savjrige need

to get rid of undesirable effects or flavours oftigailar chiral molecules, the emergence of biotetbgy,

and the development of technology in the chirddfi¢lowever, the major driver has been the 1992 FDA
guidelines on single handed drug manufacturing.s Tigiquirement has seen a major emphasis on the
development of this area because of the requiramenproduce many chiral drugs in single handeth$or
and the potential to extend the patent of racemigdd) forms of mass selling drugs.

The chiral industry structure can be consideregbtusist of three basic levels with chiral platfaechnology
providers, chiral intermediate suppliers and chieald product users. The chiral platform technology
suppliers’ category is made up of a diverse rarigeeirs ranging from the small focused niche camgmto
the large fine chemical manufacturers. Much of lesv technology in this field emerges from academic
institutions. Chiral technology suppliers will offa range of products and services ranging froraesing
services, ligand libraries, pilot and batch stagedpcts and particular types of catalysts. Thidigalar field

is relatively small and specialized in comparisorthite two downstream areas and was worth in themegf
$1.8 billion in 2002.

The chiral intermediate sector is sometimes aelitimbiguous but involves the manufacture of chiral
intermediates using platform technologies. Theseaklntermediates are then used to make chiral end
products, like Advil or Prozac. The chiral interriad sector will often take a platform technologydae
able to scale-up its use. Similar to the chiratfplan technology providers, a diverse range of potsl and
services are offered with a key differentiator lgethe ability to produce at industrial scale. Comepa
involved in this field tend to be fine chemical méacturers and offer these types of products itiquaar
because of the demands of the pharmaceutical sé&gasuch a common trend has been the acquisifion o
platform technology providers or niche intermedipteviders by fine chemical manufacturers. Finathe
end product users range across the pharmaceusgrakchemical and flavour and fragrance industmet

the greatest user of single enantiomer (handedugte being the pharmaceutical sector.

The firm at the centre of this case is attemptmgnitially establish itself as a venture in thaérahplatform
technology sector by using their expertise in tieédfof asymmetric chemocatalysis in combinatiorthwi
combinatorial technology to create chiral ligarmdiries and catalysts for use in industry. Theyagtiempting

to set themselves up at the very start of a pesilogre sustained attention, activity and investmeas being
made in the establishment of an indigenous and ewially viable R&D culture in the Irish biotechfei
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Science sector. Having outlined the indigenouscamdmercial contexts for the venture it is now neaegto
turn and look at the development of the venture.

Period 1: Opportunity Discovery and Initial Activities to Exploit a Perceived Opportunity (October
1999-February 2002)

This section will cover the discovery of an oppaity and the initial activities undertaken to begire
process of forming a new venture and in particotarsider how they saw themselves developing.

The new venture at the centre of this case is Etuw the discovery and creation of asymmetricathir
catalysts for commercial use. The initial principeomoters of the firm were academic chemists witho
commercial scientific experience. One a lectureayid Grant, in the Chemistry Department of a Dublin
University and the other was one of his PhD stugjeBdirry Keenan. The initial idea was to use colaoirial
machinery, in the form of high-through put expenmation and high through put screening machines,
together with PhD chemists and their knowledgehefdpecialised science in this area, to discovasharray

of chiral ligands/catalysts that could be usedaustry. According to Dr. Keenan the

“...genesis of this idea was a conference that Itwermn... 1998 and | saw a particular expert in thiole
area of chiral chemistry give a talk and he haddsand loads of results. | was thinking to mygdlf God,
how many people did he have working on this.” &tvary end of the talk, he put up his acknowledgésne
and he goes ‘Il would like to thank...” and he jud bae person who did all the work on this. | wasgoOh
my God, whatever way he did this, this is the waga forward.” So then, | thought ‘Right there gom for
someone else to do this here.’ That was the geotsig idea.” (BK, 25/04/02)

Seeing the results from these combinatorial mashimat had been adapted to chiral chemistry andehmr
scientist’s (Dr. Grant) need to get access to tinegehines for his own academic research (at the tivare
was a lack of funding for academic science in hid)JaKeenan and Grant agreed to form a company in
October 1999. The company, Levodex, was formedegdtered in April 2000. The concept was based on
“... that you give us the machine and lets us dole gfi experimentation over 18 months, we will cape
with something that you can commercialise. Wemidke a catalysmy motto was ‘Have a machine, will get
a catalyst.” ” (DG, 11/08/04).

The perceived advantage and opportunity to expésiied on the fact that there were a very limit@chlner of
chiral catalysts in use in industry and there wasessing need for these types of catalysts, pdatig in
light of the 1992 FDA guidelines on the productiohchiral drugs. Although sought after, many of the
discoveries had come from academic labs. Accorttirigy. Keenan

“Essentially the discovery of chiral catalysts Hasen done by people working in a lab manually daing or
two or three of very efficient experiments everydayhe thrust of our business will be to get robotic
technology known as combinatorial technology arad tan essentially do up to a hundred experimemniaya
possibly more depending on the type of machine t Sgnificantly increases the amount of experimgots
can do every day. | used the analogy before ofipdathe lotto. If you're one chemist in the lab mhpione
experiment it is like buying one lotto ticket, wdees if you have this machine it is like buying I tickets.

So you have a far better chance of getting somgthiseful... purely because you are doing more
experiments.” (BK, 25/04/02)

To try to begin the process of developing theircpered idea they took part on a campus company
programme in the university which they were partAffer taking part on this programme, in Octob80a@,
they decided to construct a Scientific Advisory Bhawith some of the most prestigious names inrthei
particular field including a Nobel Prize winner whothe senior scientist had worked with and it also
consisted of two members working in senior posgionindustry. The construction of this board wasdal on

a number of premises. The first reason was thgierise in this particular area, both industriadigd
academically. This board was perceived to be a megpurce to the firm once they had started taatrg
exploit their perceived opportunity. They felt theypuld be able to help direct and give guidancenbiat
areas to focus on to discover catalysts in thia ai¢h expertise of the scientists involved being key factor

in discovery and development. As Dr. Keenan, tijuscientist, stated
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“So the analogy | use is that any old joker like coeild go out in a boat with a fishing rod and Idok a fish
because | am not a good fisherman | may catchhaffisam lucky. But a good fisherman if he werttwith a
boat and a fishing rod would know where to look amilild have a good idea where to find the fish hade

a good chance. Now if you combine that good fisharmith a big net, you can be damn sure he is gtong
get something. So what we have done is we haveimednbads of really good fishermen and we are
combining them with a big net in the combinator@chine. So, we are hoping that we are going tdigete
catalysts.” (BK, 25/04/02)

However, as well as helping with the scientificesitie SAB was seen to be of use on the commeidal s
with their advice and contacts. Finally, the SABswseen to be a resource when they began to search f
finance becausk..their purpose is to make us look good, | supp@sel it is an impressive thing to say that
we have this expertise at our disposal.” (BK, 2302}

Initially the amount of resources they wanted tquaie was to be quite small. They wished to acqaisenall
amount of money (£30,000-50,000 Irish pounds (apprately €38-64,000)), to acquire a basic machiest
space in the senior scientist’s lab, and use adbigmist to carry out experiments but on the adofanother
academic entrepreneur they decided to scale upittes, and constructed a business plan in JulyL 208t
set out how they were to look for the substantihger amount of €5 million over a 4 year periddth €2 ¥2
million required over the first 18 months of opé@atand another €2 %2 million after this period tmg them
to year 4 (Levodex Business Plan, July 2001, p@4)y at the end of year 4 was profitability exgett

Having constructed their plan and made a numbehahges to their idea they began to look for ih#tiaall
scale funding to further develop their idea andegivem time to begin to look for substantial furgdand
through introduction they met with a director ahaubation unit in a Business School of the Uniitgrthey
were trying to spin out from. They were acceptetbdhis programme in January 2002 gaining €76,000 i
matching grant funds from Enterprise Ireland arelBlusiness School. The one stipulation was that hiagl

to hire a recent MBA graduate as their CEO. Fa tbie they chose Paul Cranford, who had a backgrau
engineering in the Middle East but was not a sigenbr had he ever worked in the pharmaceuticilsiry.
Similarly he had no experience of working with arstp firm. His job, it was envisaged, was to brim
commercial focus to the firm and lead it througtiuading.

With the financial requirement of an initial €2 Y“llran for 18 months they planned to raise thisdkeof
finance through venture capital or Angel type fungdiHowever, although very optimistic they did aipiate
that there might be some small resistance to thed & money they were looking fof-..in an Irish market
context, that is a significant amount of moneydatart-up company who is not up and running... tice n
derogatory way of putting it is kind dflang this is one guy in a suit and two guys in d@evboat’ and that's
it.” (PC, 05/07/02).

How they imagined that they would generate revefiam this was through two-channels- proprietary
research and research alliances (Levodex Businkss Buly, 2001, pp. 3). What the new CEO, Paul
Cranford, imagined happening was that®/ their people would be working on research adies and 1/3

of their people would be working on their own indse research. With regard to the research alliathess
believed that they would be working with fine chealiand pharmaceutical companies “to discover new
products and processes....” and they “...will receinéidl up-front research funding, agree milestone
payments, and royalties form future successful cemialisation” (Levodex Business Plan, July 2004.3p
What they envisage happening was that they would,Hay year 5, 10 research alliance projects coatin
going on in a community of 12 to 13 clients. Thessearch alliances as such would fund and feedlneto
own in-house research.

How they planned to organise the firm was to ha@E®, COO/Business Development Manager, and CTO
with four research teams made up of three scisntvgh each operating their own combinatorial maehi
that would carry out up to 100 experiments a dadye $enior scientists were envisioned to have at [2a
years experience and the other two scientists teebe PhD qualified. These teams would be inforroed
research by the SAB. Paul Cranford was to be th€®,CBr. Keenan the COO/Business Development
Manager and Dr. Grant the CSO/CTO. Accordinglyytkavisioned havingBy the end of year one there
will be 20 people employed by the end of yeandlitbe 33 and by the end of year 5 it will be apgeching

70. ...90% of the people, the direct hires, will l®R-hemists...there is a support team that initiathrts off
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with 4 people and builds to 10- the managementketary, sales, accounting, Business and Legal sadia
is that you have about 60 directs and 10 indire¢BC, 05/07/02)

However, although they had ambitious plans and vegramistic about gaining funding that still had to
approach potential investors. At this point it @annecessary to turn and look at what occurredhénrtext
period of development of Levodex.

Period 2: The Search for Funding through Venture Caital: (January 2002-April 2004)

The second period of the development of the newuverin the main focuses on the search for funding
particular through venture capital and as suchgédion shall focus on this particular element duedimpact
that it had on the shaping of Levodex.

To understand the context into which Levodex wamdy to raise capital from it is necessary to byief
consider how Irish venture capitalists assessedrtynities in the Life Sciences. As mentioned hia tontext
section, the venture capital industry in Irelandgwmall with most specialising in investments ithte area of
ICT. In the Life Sciences only three recent fundsrevparticularly focused on investments into thée Li
Sciences. These three funds, at the time, had bat@&E0-20 million to invest into potential opporities into
these areas and had been established between 20@D@3. The funding was gained from a mix between
state investments, investments from high-net inldigls, and institutional investors. Although thevere
other funds in Ireland in this industry there waseadency for co-investments with a larger fundaar
international fund preferring a local investor aado one with experience and specialisation in &néa to
assess the opportunity and to co-invest with tp hatigate risk. As such it is necessary to lookat these
three funds, (Venture Fund 1, 2 and 3) assesseaftopgies in this area.

According to representatives from each of theselduey see investments into this area being irergén
long-term and potentially risky investments witlypical investment into this area taking between years
to mature but realising that they could take longéthough they have a long checklist for weighimg an
investment they all considered three main thinge-nhanagement team, intellectual property (IP)obemial
IP, and market opportunity and financial consideret.

The first consideration was the management teanon&sof the venture capitalists stated-

“...what we would predominately look at is the peoplee management team, particularly if they have
delivered before, if they have international expede you would like to see all that good stuff éridey are
generally good presentable people and can impress YAMG, 28/11/03)

So because of the nature of these types of venbaieg high risk they look for an impressive mamagst
team. This is for a number of reasons including tieed to have faith in an individual/individuals
understanding how to develop a venture, underdtamd the commercial life sciences work and be able t
commercialise the ventures products/services, &ulkecause of the high likelihood that they mayehim

go out and look for another round of funding fromey sources and that such investors would further
scrutinise the management team. However, they raatised that there was a genuine lack of available
experienced management in this area in Ireland.

The second consideration was IP. Accordinglyif the product is scientific, the best way of gy it is
intellectual property. If it is the old days in ITkind of the say the old days, the 90s, the 3@ sometimes it
was first mover advantage that was the hot thingur area, it is a lot cleaner; it is intellectuptoperty that

is the cornerstone.” (AMG 07/05/04)

They will not invest in a start-up in this arealwatt some form of defensible IP, in part because of
the risk of imitationand the potential for loss of key staff and alsoaa additional guard against risk
because of the potential resale value of the tReifinvestment falters.

Finally they will look at market opportunity anchéincial considerationsSo what we say is that the company
has to have the potential to generate revenue®@iniillion in five years, not that they will gentrahem but
that they have the potential to that.... It has talsggnificant market.” (AF 10/06/04)
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Although when the venture capitalists assess thengial market opportunities and the potentialr®renue,
they look at proposed market entry strategies aatistic evaluations for the short to medium tereniqd
(over 3 to 4 years) of market penetration and piatenevenue that can be captured. Tied with market
opportunity is planned market strategy. They alsos@ler the amount of finance required, what furthe
funding will likely be required into the future atbw long it is anticipated that it will take fdne firm to
develop. On the flip side, these investors guaragainst certain things such as lack of IP, inexpeed
management teams, unrealistic business plans imited market opportunity with the requirementshajh
levels of finance with no clear exit opportunitiekhey also were wary of distorted beliefs aboutrthe
technology, scientists being too wedded to thaihnelogy because the technology could be sold fitwen
firm, and also the over-reliance on Scientific Astuly Boards. As one of the venture capitalistsesdtdn
these advisory boards you do kind of see... ofteih ychasee is these advisory boards have great namés
but how often have they met? They have never h@t,dre purely just names on a sheet and that is no
use“(AMG 28/11/03)They were also wary of over-long business pla@s1@) pages) with a lack of focus,
they looked for a plan that told a story as effitlg and precisely as possible.

To finish, it is worth noting that these funds werdy beginning to look for initial investments ethwould
only invest with co-investors, and that they wopld into place investment milestones such as cowgialer
managerial, and technological milestones and waldd take a place on the board of directors. Hoay th
found opportunities was through introduction, befpgroached by a start-up, or through approachart-sp
themselves. They all attended technology show-casesdy networking groups such as First Biotech and
BioConnect Ireland. They were often approached Hyero Irish venture capitalists with investment
opportunities becausé is a small enough network in Ireland and a loit venture capitalists don’t have the
expertise in this sector. So if they see sometthiag would introduce it to us...” (AMG 21/11/08)d that
“...we hear what firms are talking to which VCs.”(AB/06/04) Finally what they see themselves doing is
that as well as providing financial capital thatthey will be bringing the science to the tabledawe will try
and bring the commercial focus. “(AMG 28/11/G)d they look to continuously influence and motlid
firm to maximize their investment.

Levodex Approaches Venture Capitalists and theodesy of IP:

After entering the incubation programme that theyenaccepted onto in January 2002 they begun tegs
of establishing themselves by looking at their pland then the process of making contact and apipraa
Irish venture capitalists for the initial amount &2 % million. Although they approached 14-15
representatives from Irish funds and gained follggvimeetings, which they attributed in part to hgvin
Nobel Prize winner on their SAB, they had a verfficlilt time gaining any sort of real interest imeir new
venture. They were told “realistically you probably wouldn't want to givE0% of your company away... So
that means you are valuing the company at €5 miliiad you don’t even have a product. So that itecui
lot.” So that made us think about things.” (BK, B%03)

And that"... Hard nosed people were saying to us ‘Well thaswlotcom guff, you know. That is all over now,
give us a product’ ” (DG 11/08/04)

So from these initial meetings they quickly realighey needed some sort of product/IP because wtiiho
they would not receive any funding. So to try androome this problem they began to think about wyya

of projects the senior scientist had in his lab.atthey came up with, in June 2002, was a pieceook that
two previous PhD students had worked on and maljifrehich was a route or method for making what is
known as p-chiral ligands and with the modified Inoet they had they believed they could potentiattydpice

a very large number of these type of ligands. Theshiral catalysts were preferred because they lzav
better chance of making the kind chiral substaheg¢ was required by industry and with potentialtgager
purity, and that these types of p-chiral catalystse rare and highly desired by industry. In congear, the
direct competition to this new venture only hadeayvimited number of c-chiral catalysts that warduced
using separate methods. However, the method thet tad developed was only working at a very
rudimentary level and would need to be greatly mupd to produce a vast range of catalysts that they
perceived it might be able to do.

With the discovery of this piece of IP they decidedadd this piece of IP to their business propmsiand

returned to reframe their business plan.

Reframing of Business Plan and the Re-Approachemure Capitalists and the Development Initiative:
10
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The business plan of the firm grew from an inif@ir page outline to 79 pages. Covering the usleahents
of business plans (market, management, operatimh®m@anization structure, finance) how this pléfeced
to the previous period was that it now included dladelition of a piece of IP, and outlined how thiaswo
generate revenue as well and financial estimatdadimg expenditure and revenues to be accumulatid
and without research alliances. What they belighedkey things that differentiated their venturenirother
chiral platform technology firms was the peopleaived with the company, in particular their SABdéaheir
potential piece of IP. They were still looking fm initial €2 % million in funding.

Having redrafted their plan they went out to meeteptial investors in the autumn of 2002 and began
seriously engage with potential investors at tlaet sif 2003, which centred on the three funds eti=d in
investing in ventures in the Irish Life SciencedthAugh they had serious interest with two of tieature
funds (fund 1 and 2), whom carried out intensive diligence, they ultimately decided not to invest
Levodex in the summer of 2003. Key to this wasahmm®unt of money being sought for a potential pifdé®
that was no where near fully optimized. Similatiette was a perceived problem with their manageteamh
and their lack of experience, in particular thelf@

With a narrowing set of options Levodex came upghnait alternative plan which they termed the devalamt
initiative. They formulated this in the spring 00@3. What this focused on was the development and
optimization of their potential IP and would invelthe venture purchasing a single train of combimeit
machinery, hiring two chemists, and renting space lab and office. For the development initiativey were

to look for €700,000 for a twelve month period thets to be based on proof of concept. With thisae$ed
plan they began to re-approach the market. Althdbgh approached fund 1 and 2, the only one théaing
serious interest from was Venture Fund 3. Theythstfund at a networking event and had began taga
with them in April 2003, however the fund only beminterested when they came up with the developmen
initiative mainly driven by the fact the fund onlyanted to invest up to €750,000 for any round oidfog.
However, negotiations dragged out due to two ressemcertainty around their science and the oppities

in this area and their management team.

To overcome the problem on the fund’s doubts indtientific area they managed to use members af the
SAB to help with this issue. Firstly, they arrangedeeting between the principals from venture f8rathd
one of the industrial chemists on their SAB, whddhee senior international role in a major pharmaicali
firm. Secondly, they also arranged a visit to msenior scientists in the UK in a major pharmacailitic
manufacturer. However, the key problem of the mansmnt team was the major stumbling block and the
fund was in particular concerned about the CEO.

“The VC’s we were... are speaking to had been saglirgjong “Listen we have to get someone with indus
experience in as the CEO and your team doesn’t lilaaeand we need to get that onboard if we are to
invest.” (BK 25/10/03)

By August 2003 the funding from the incubation peogme was running low and the CEO was no longer
being paid a wage and with no deal in sight andomepncerns for the investors around his positien h
decided to leave in October 2003.

At this stage the firm was in trouble with no CEfyindling funds and only a small office space torkvo
from. However, Levodex had a small piece of lucluriBg this period they are introduced to a very
experienced Irish individual, Brendan Egan, who \king to take on a project on a part-time basis
Ireland. He had worked internationally in seniomeoercial positions in the pharmaceutical industry 30
years, and had recently been a key individual wealin the start-up and sale of a biotech ventufelgium

for a significant amount of money. This individuaas introduced to them by a member of the orgagizin
committee of BioConnect Ireland (an Irish acadestént-up-industry networking organization) and was
known to the principals in venture fund 3. Aftesraall period of negotiation he agreed to take enrte of
CEO once they were funded. With this agreementandha term sheet for investment was presented to
Levodex in December 2003, which was agreed andiZathin April 2004. The investment was to be for
€655,000 with Enterprise Ireland (Irish governmagency) providing up to half of the money for this
investment. For this the venture fund took 30% ®q@End took a place on the board of the directdre
investment was for proof of concept and includexhtelogical and commercial milestones includingirej
the level of efficiency of the potential IP, demtyate its use for industry, appoint a CEO (who waging to
join on funding), and the sourcing of potentialtonsers.
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Levodex New Horizons:

With the new CEO, Brendan Egan, in place, he betietat certain things need to be accomplishedtl¥ir
he believed that they needed to fine tune theimiegs plans with more realistic assumptions orréhenue
and financial sides. He also saw developing thensei being key “.validating the science. That is what it is
all about”. (BE 07/05/04)

To access the critical resource of funding theyc@ieed that they would need to be out and on tlael ro
looking for further finance by Christmas 2004. Tet ghis resource they were considering a number of
additional routes besides looking for venture @piBome of these routes included looking to ircirei
private investors, looking to licence out partghe# technology or look toward a co-development eetidin
the fine chemical or pharmaceutical industries.ialf route was to look for EU grants or other typds
grants, which the CEO had experience of applyingafa receiving, and had contacts in place to pifh
for grants. Furthermore, with the development ef tdchnology being key he did not envisage anysalals

in the short-term although when necessary he sesdli using his network of contacts to help Levodés
wanted to keep the operation of the firm small eséalthe first year or two because the venturedregived
being at least two years pre-revenue and so heedidatkeep the overheads low. In the longer-terrwae
considering how the venture could move down-streamaducing at scale a variety of chiral compounds an
move the venture up to being a chiral intermedganyplier. Having discussed to second period ieisessary
to now focus on the third period of the developnwrihe venture.

Period 3: Activities to Prove the Concept- Commeral and Technological Development (May 2004-
November 2005)

This section will look at three inter-related aredéschnological and commercial development and the
continual search for additional funding. This saetivill start by looking at the commercial develanh of
the venture during this period.

Attempting to Establish Commercial Relationshipd @utcomes:

Levodex began this period in June 2004 by takirmy ga an Enterprise Ireland Trade Mission to thél i

the U.S. where they got to meet with senior denisiakers from major fine chemical and pharmaceltica
firms with the hope of looking for investment inioeir technology or future partnerships with thésms.
They were ultimately unsuccessful and what thegnteaas”...it wasn't just enough to tell them that P-chiral
was great and we can make lots of P-chiral potdgtthey wanted to know what ligands have been naade
show them how good they have been.” (BK 16/06/04)

However, from these contacts they did eventuallpage, in August 2005, to gain a future supply agerd
with Wyeth to supply any discoveries of the ventiarethe firm to test.

However, of greater importance was the developroéobntract work with Pfizer and the venture’s degl
with a firm called Stylacats. Beginning with Pfizéihe venture, as mentioned, had assembled an B&B t
consisted of eminent academics as well as two tndushemists. One of the industrial chemists, IPau
Nesson, worked for Pfizer and headed up the prat®ggdopment centre in Pfizer. With this contacpliace
the venture were able to get to meet a numbera@$ida makers in Pfizer and from this they manageghain

a small piece of contract work, to run through Masnd April 2005 in Pfizer to test a number of thei
catalysts on a specific step in the productionrd of this firm’s major drugs to see if any costisgs could
be made. Although ultimately they did not succegdust working with Pfizer it provided a major cofgr
Levodex because

“...from our perspective it was great validation t@nk with a large company such as Pfizer to validae
technology, in the sense that it was worth theiretito try our technology and also validated ouribess
model”(BK 25/11/05).

Furthermore, in May 2005, through the other indakthemist on their SAB they managed to sell alsma
quantity of material to DSM for trial in one of ihehemical processes.

The other significant commercial activity of Levadduring this period was their interaction with ianf
called Stylacats. This firm was a start-up baseldiverpool that was started in 1999 and was irtiatarted
on the commercialization of a catalyst called Toiph This firm had taken on considerable amounteotture
funding and were in trouble when they met Levodexlanuary 2005, Stylacats were looking to get dewo
to produce a particular product for them but nol @eald be agreed and shortly afterwards Stylawvasst
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under. However, from these dealings they endedompracting in the sales director from StylacatsinBg
Cummins, to act in a part-time capacity as thd&ssdirector.

Technological Development and Grant Funding:

A key problem during this period rested upon theettigoment of their key technological resource whics
meant to be further optimized and producing a nurobeatalysts at a high level of purity for induysto try.
This was aggravated by the lack of financial resesirthat the start-up had, which left the ventuitd two
inexperienced student chemists, who were finistimggy PhDs and had taken time off to work for Leewd
and the CSO David Grant (the senior academic wiame of the original promoters), who was workim@i
part-time capacity, to develop the technologicabrteces. During this period they had only developed
catalyst at a high level of purity (called EE) esayen at much lower purity levels.

To try and help in the development of this resoute venture looked to access grant funding and als
incorporate other potential pieces of technology ithe new venture. The first grant they looked, far
September 2004, was a Fusion Grant being offerethteyTrade Ireland to stimulate interaction arabé&
between Northern Ireland and Southern Ireland. gitaat offered funding of £66,000 over two yearst tha
covered the funding of a graduate/researcher td woa firm in either the North or the South andhaan
academic institution in either the North or the Booffering a mentoring role to the graduate wogkin the
firm. To access this financial resource the ventarg@acted a well known researcher, Professor D&8og/le,

in a major University in Northern Ireland. His amfaspeciality was in biocatalysts. From the depeient of
this relationship they decided to jointly applyNfay 2005, for the EU Marie Curie TOK grant for €6000
that would be based on Professor Boyle and theh®ortlrish University transferring their knowledge the
use of enzymes (biological agents) to make chimlleoules and Levodex transferring their expertiseiee
use of high-through put experimentation and itdiaation into the Northern Irish University. To aetie this
they used a contact of the new CEO, who had wostaotal grants for a number of firms including fiiens
the CEO had been involved with, to help draft anshpthrough the application.

In November 2005 they received approval for thizngr This also lead to the inclusion of the produmt
Professor Boyle into the firm, who had a range iocétalysts ready for commercial sale, which came i
sample trays, and could easily be made into intdiate products. They signed a licensing agreeméhtthe
Northern University around the same time they rabithe grant approval. They also appointed Profess
Boyle to their SAB. Furthermore, with a productttihias market ready they believed that short-tenvemae
would accrue from this particular resource. Finallyring this period they identified a potential queting
technology that could possibly create p-chiral digs being developed by another academic in Dartmout
University and negotiated a licensing agreemerfiugust 2004 that involved Levodex trialling, devalm
and commercialising any potential ligand from ttagnpeting method.

Further Financing- Dealing with Venture Capitalistad the choosing the BES Route:

In turning to financing in this period, outsidetbe search for grant funding the venture was alskihg for
further types of funding, whether to be suppliednirthe pharmaceutical/fine chemical industry, vestu
capital, or through private individuals. After find a lack of interest from the industry side in- co
development deals, they decided to consider foligwthe venture capital route once again but thie ti
looking for funding from venture capitalists foretimelatively small amount of €1 million. The focoss this
search occurred in May 2005, just after finishimgtloeir project for Pfizer and supplying DSM. Tkmsarch
for further finance was also occurring whilst thegre in the process of submitting for a Marie Cuiant.
However, problems with their initial investors oomd because this fund, Venture Fund 3, wanted dexdo
bring in an international venture capital fund asrvestors but the actors in the venture werekaeh on this
route because they felt that for such a small amoimoney this type of investor would not be ietged. As
such after protracted negotiations Levodex dectdgalirsue private investors through a Business isipa
Scheme (a scheme run by the Irish Government tpeggile to invest long-term, up to five years, icéotain
allocated sectors and that provided tax reliefirigestors into these schemes). At that time theimmamx that
could be raised by a firm through this scheme wiasnlion. Levodex’s plan was to look for a numlugr
private investors to put money in with a minimunagatment of €20,000. They planned to launch thHieise
during Christmas 2005 and during this period thegrafted their business plan. This plan includesl th
additional elements of all the commercial work thed carried out, the development of their techgiokd
resource with information on how it worked and theisults, their expanded technological portfolicotigh
the addition of the biocatalysts from Northerndred and the licensing agreement with Dartmouthyelsas
the grant funding that they had received. It ateduded a detailed business model and how reveagdmbe
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generated in short, medium and long-term and amimed pricing structure with catalysts at a variety
quantities. It also outlined how they were consitepmanufacturing their catalysts at scale by awtsiog
manufacturing to China to a firm that the CEO haghyndealings with in his career since the mid-1880’
However, to deliver on this plan they needed pr&gltic supply and at this stage they had a verysspar
product line.

Period 4: Developing the Product Line for CommerciaRelationships and Levodex’s Imagined Future
Horizons (December 2005-July 2006)

This short period will focus on the key problem decby the venture during this period, which is the
development of their technological resources. Alttothere were other activities during this timecfs as
for example the BES scheme which they completedessfully by March 2006, and the application and
access to another grant in April 2006 and devetppim alternate distribution channel with an agregmséth

a chemical brokering firm called Camida) the keglppem facing the development of this venture was th
development of their technological resources baxavithout any further advances in this area theturen
could not develop, this is particularly in light thfe fact that they had estimated that they woeldénerating
€1.5 million in revenue for 2006 (Levodex, Busin®ssn, Q4, 2005). To achieve this they needed veldp
further research alliances and to enter into atkarthey needed to create a range of sample ligéretse are
the main element that are used to make chiral sl that would come in chiral toolkits (a traythvia
number of samples for firms to test). After neawyp years of funding they only had eight samplagh anly
one working at a high level of purity. So the keyivdty was to develop their product line.

Shaping the laboratory and developing the produngt: |

A major problem faced by Levodex was that theieagsh team consisted of two inexperienced cherargls
a CSO/CTO who could only put 20% of his time ineveloping their p-chiral process. Also all camarfran
academic rather than an industrial background. dlp bvercome this they decided to hire in an inuist
chemist, George Frost, in March 2006 to developvérgure’s technology. Frost was a vastly expesédnc
chemist who had successfully started and soldvaisfme chemical firm, worked on and solved keyrofel
problems for a number of major fine chemical andrpfaceutical firms and had been involved with aetar
of firms. He had over 30 years experience in iniisthemistry. He actually had worked in a coreutly
role for Stylacats in the UK and was referred toddex by the sales director of Levodex. As the CGifded
“...he is a damn good industrial chemist as distiinatn an academic chemist” (BE 06/06/06)

As such it was agreed that the new lab directorlévbe in charge of the lab on his own with the G8®ing
some input but in the main the new lab directommg the scientific side of the company. So what tiew
lab director did was to create a focus in the ldiene they had targets, set deadlines, and haveaa cl
reporting structure as well as, most importantlgyeloping product that was commercially desiraloe f
industry, that they could make, and also scaleThe. lab director also became involved in hiringgedor
the lab and looked to tighten up the recruitmentess in particular looking to take on people wittustrial
experience, and hired a very experienced industhiamist to work in the lab and help direct thengists
taken on with all the grant money that they haeiremd. As the lab director saw it on entering thature and
developing their technology “we are just ready to start. Up to now they havkadlabout it but they have
nothing, no ligands available.” (GF 04/07/06)

Similarly he perceived the biocatalysts, which leadsted in a number of forms for 25 years, as heinga
wonderful solution for which there is no probleffGF 04/07/06). Also they still had received no phes
from Dartmouth to work on, two years after thezehsing agreement. So the key thing was to sysieatiat
develop their patented process and to develop goaukict that the market had a need for. What tedéjed

on was to produce a catalyst known as DiPamp, drtbeofew p-chiral catalysts in use and which they
perceived there was a substantial demand for.

Their interest in making DiPamp was for a numbereafsons. Firstly, DiPamp was off patent and tloeeef
was attractive to industry because there woulddenare royalty payments to be made to the firm Haat
held the patent. Secondly, DiPamp is one of the peghiral ligands that is used industrially andwisl|
known on the market. It is seen as a very goochtigaut a major stumbling block has been the isfue o
supply. This is because the ligand is extremelficdilt to make and expensive requiring a large neirmif
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steps in producing it. Thirdly, in making this dgst through their patented process they could stieewse
and versatility of their process. Finally, the priaf purchasing DiPamp has traditionally been higbause of
the cost to make the ligand and the limited suppirodex believed that could charge up to €50,0@00a
the going market price.

Throughout this time period they had to focus otimiging their process and then focus on producing
DiPamp. By the end of the period they found theyeaable to produce DiPamp at pilot scale (100 gram
batches) and could produce it at scale but dicoroaiuse they lacked space in the lab to produk#oigram
form. On top of this Levodex found that they weldeato create analogues (slight variations) of Blaenp
family, which was novel to the market and couldused for testing by fine chemical and pharmaceltica
firms. At the time this period ends they were cdasng how to properly price DiPamp and in whatwoés

to produce it.

Levodex- Future Horizons:

At the end of this period they had a new lab doecthey now had five people working in the labdan
commercially available and optimized p-chiral produdeveloped from their process. They also sdidl their
part-time CEO, they had a part-time sales direttad recently taken on a part-time finance mandget,on
contract when required a specialist for grant apgilbns, as well as an expanded SAB (which meabg#ther
for the first time in May 2006), a board of direxstoand they also had a contract in place for naotufing in
China as well as an agreement for distribution \&itthemical broker. The venture had developed glowér
time, with in total 11 people working for the firmith five working in a part-time capacity. They ted a
small office in an innovation centre and they stdhted lab space in a university laboratory. Thad
received from April 2004 to July 2006 over €2 Y lioil in various forms of funding and were only now
about to properly approach the market with prodtetell.

The central concern for Levodex was to attemptitdbmore value into the firm with the 3-5 year plaeing

to sell the venture. They anticipated the purchasenost likely be a fine chemical firm. How thegrpeived
value to be added was through a large increaseali#s gevenues, which were to accrue through the
establishment of relationships within the fine ciehand pharmaceutical industries. They also whmhbe
move into the production of chiral building blockihe CEO was looking to have the firm valued at €20
million by the end of 2007. The firm also envisagai$ing more finance so that they could fund thitdding

of a stand alone laboratory and to purchase margpegnt. However, the amount to be raised was @ fae
more significant amount then previously had beeresged and was foreseen to be in the region of €10
million that was to be raised either through Iriginture capital or through European venture capitaé
European route was preferred because the CEO hag owentacts and lots of experience in dealing with
funds in Europe. Therefore the key activities a$ theriod encompassed the continual process oflibgil
value into the firm so that they achieve a sigafficvaluation so that when they go for further ficiag
toward the end of 2007.

To achieve any of these goals they needed in the tm@&ontinue to further develop their

technological resources and further develop comiaderelationships to generate revenue. They had a
manufacturing agreement in place, developed amnalie distribution channel, and begun the procéss o
developing their R&D capabilities. They were alsmsidering in the longer term of ways, besidesrthei
biocatalysts, in which they could move into theduction of chiral intermediaries. However, to fbese
ambitious plans to be realized, whether throughkimgi significant investments from venture capialthe
eventual sale of the firm..we need a revenue stream. We need the wholeelmodly tested, the
infrastructure is there, the whole thing works.hey wouldn't be buying the company simply for its
technologies. They would be buying a turnover. Would need to have a significant turnover betwe2d t6

€30 million” (BE 06/06/06)

Discussion- Context and the Entrepreneurial Imagin&on- Planning, Activities and Resources Acquired
and the development of Levodex

It was presented at an early stage of this paérattkey capability a new venture required wasathibty of
an individual(s) to make novel connections betwdamrse elements which gave rise to an opportunity.
Although the connections made and the subsequans plith regard to resources and capabilities requb
exploit a perceived opportunity can be infinitevariety key to their enactment and development beybe
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imagined was the ability to convince others to pdevthe resources and capabilities to help exmoit
perceived opportunity (Garnsey, 2002, see alsod3ent959/1995, Witt, 1998). This is because moat ne
ventures start with few resources and for themeggirbto exploit a perceived opportunity they mustwince
resource providers to supply or work with a newtues

With this in mind, it was necessary to explore hmtential resource providers consider whether pplguor
work with new ventures. As such, throughout eachhef periods a number of decision criteria were in
operation throughout each stage of developmentesbdex that had profound effects on the shaping and
direction of the firm. During the first two period$ the case the key resource sought were finaresalurces,

in particular in the second period. This involvexttbgovernment agencies and venture capitalistanBthe
third and fourth periods the key resources progdxtended beyond venture capitalists and inclloedU

and so forth, but with a key focus upon establighislationships with commercial end-users. Eacthe$e
actors used different, although complimentary, €leqi criteria to judge whether to supply particular
resources to Levodex. The sets of actors that bellfocused on here are the venture capitalists and
commercial end-users.

The venture capitalists, as outlined used ther@itd management team, 1P, Market opportunity @mahcial
considerations. Commercial organizations lookeduse general but often tailored market institutions
regarding product, price, supply and distributidhese sets of criteria were derived from the preaed
planned future activities and requirements of thesters. As shall be briefly discussed below tHese a
major impact on Levodex and its plans, the resauied capabilities it required and accessed, aed th
activities that it undertook.

Venture Capital Institutions and their impact orvbdex:

Taking the initial two periods, which ranged frora9® to April 2004, the main set of criteria thatlhtae
greatest impact on Levodex were those of the vergapitalists, which were particularly prevalenperiod

2. They impacted upon the plans of the firm andr tineagined activities as well as the actual resewuand
capability bundle that the venture ended up witthatend of period 2. As described previously inqael the
initial promoters of Levodex imagined rapid growdind development with the acquisition of financial
resources to be spent on setting up the new vermindeexecuting their plan to exploit their percdive
opportunity. This involved a relatively large surh money, staff and capital expenditure on high end
combinatorial machinery, lab and so forth. Becaf¢beir plans and the high level of risk involvidgy were
limited to searching for venture capital. Througle tvay in which this particular sector worked tleature
capitalists that they ended up dealing with wekéoahl, specialised fully or in part in the Lifei®nce sector,
and because of the Irish context for start-upbimadrea they were all newly established funds.

Taking these key actors that Levodex were imagirind actually dealing with during these periodaats
seen that the venture capitalists’ aims were toemahkat they considered the ‘best’ investments ptessi
taking as much equity as possible for the amoumafey invested as well as reducing risk and uaiceyt
around investments to an ‘acceptable’ level. Totrtleese requirements, in particular the reductibnisk,
the venture capitalists used sets of institutiGealidecision criteria to frame their decisions uppmestments
in the Life Science area consisting of Managemeant IP, Market opportunity and financial consitierss.
What is interesting about what emerged from thidipdar case was the dramatic effect that thesésuba
criteria had upon the venture at the centre ofctse. These criteria lead to the replacement cE@Q,&
complete change in the plans and growth stratedlgeofenture, and the discovery of IP. A summarthete
changes can be seen below.

Table 1: Institutions and Effects on Levodex’s Resgce and Capability Bundle and Future Plans-
January 2002-April 2004

Venture Capital Levodex: January 2002 Levodex: April 2004

Institutionalized Decision

Criteria

IP None- to be generated by | P-Process- proprietary
combination of machinery | method for producing and
and expertise of Promoters | developing p-chiral ligands
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and SAB
Mkt/ Financial Requirement$  Substantial Market. Substantial Market, €655,000
€4 million +, for 4-5 years | for 1+ year for proof of
for technological concept and incremental
development and rapid growth
growth
Management — Prior None New part-time CEO with
Experience/track record vast experience to direct
activities and develop firm

Commercial End-Users and Market Institutions and treir Impact on Levodex

In the latter two periods, April 2004-July 2006stitutional criteria are also in effect. Althougbesningly in
the background and idiosyncratic in nature, in gense that different criteria exist within differen
commercial organizations that the venture wishesateract with and create some form of relationshiih.
However, what can be seen is that general mark#tutions, which are then tailored to individumhfs, are
in effect. These encompass product, price, supptl distribution. This can be seen from the degireaf
variety as well as purity of ligands for commerotafjanizations, their stability in reactions, tHaligy to
scale, the requirement of fine chemical and phaewacal firms to keep costs to a minimum and th&tsof
use of these forms of technology in comparisonth®ioforms (for example resolution), issues arocost
and supply in bulk and where they could accessetligands. Again these general requirements may be
tailored to individual commercial end-users. Togetlith the milestones set for investment they tlyea
shape the activities of the venture directing tlemture towards the development of their technoldgic
resources and capabilities that are directed towaheg market, which will allow Levodex enter into
commercial relationships and generate revenue.

Although seemingly not as dramatic or as explisitavodex’s interactions with venture capitalistsumber
of key changes to the activities of the venture sutidsequent changes to the development of theroesoaf
Levodex. These criteria, as well as the influentéhe milestones of investors set, lead to thelisitg of
their senior scientist and major changes in trai; the development of product(s) that is of irgete the
market and the initial foray into the issue of mi; and the supply of toolkits for industry. Thilso leads to
the acquisition of manufacturing capabilities fadkbosupply and the initial consideration and theation of
an alternate distribution channel. A summary oféheffects can be seen in table 2 below.

Table 2: Market Institutions and their affect on Levodex’s Activities and Resource and Capability
Bundle May 2004-July 2006

Firm and Market Levodex: Levodex: Levodex:
Institutionalized May 2004 November 2005 July 2006
Decision Criteria

Product and Services{ None- P-Processt P-Process: 1 ligand at | Same as in previous

Variety, Purity of proprietary high purity and 7 other| period but with the
product, stability and | method to sample ligands at lower addition of DiPamp
ability to scale produce and purity. and analogues toolkit.
developing wide | Biocatalysts Have ability to tune
variety of p- Dartmouth Ligands and manufacture at
chiral ligands (but none so far scale
received)

Price None- ideas Yes- have a pricing Same as in previous
about pricing but | structure around period but with
subservient to services, biocatalysts | addition of DiPamp
requirement of | and planned future toolkits and other
having a product | prices for p-chiral market requirements

ligands (although still | (e.g. testing, amount
need to produce great | etc)

variety). Derived from
interaction and market
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research
Distribution and None but plan to | Yes- Directly and have| Yes- Directly and
Supply do directly plans around outsourced
manufacturing manufacturing

agreement with
Chinese Firm
Camida- alternate
distribution channel.

It is also worth mentioning that the criteria obtknd-users were present from the beginning ofctse
because the plans and imagined activities of théuve from the start were aimed towards servidmegrteeds
of these particular actors but the venture wasgaeat distance from the market during these pdaticcarly
periods. However, before they could actually begase activities they needed, in this particulaecto meet
the institutionalised criteria of the venture calists.

Looking across these actors whom Levodex weredrtangain resources from and the criteria usedidgég
Levodex, a number of further points of interessariFirstly, it is worthwhile considering the draimaffect
that they had on the activities of the venture.sEheriteria direct, as mentioned above, them tditie1P,
find a suitable CEO, find a commercial chemist tect their lab and develop their technologicalbreses
and capabilities leading to them developing thewwdpcts specifically with market needs in mind. The
outcomes from these activities, undertaken becalifee sets of institutions in place lead to g&@nges to
the resource and capability bundles of the verdanckthe activities that they can and plan to caaty

Linked to the above point is that these instititiave a great effect on what they imagine theyacahwill
do. In a sense they shape and direct the entrapiehenagination, where they temper and change timy
perceive to serve the market, what imagined futeseurces and capabilities and activities are requand
the rate in which they believe they will grow. $@ thovel connections based on ‘have machine vadalier’
made by the promoters at the start of the caselaidinitial plan are radically altered by thetititions in
effect directing the venture towards certain typesctivities and developing certain types of resea and
capabilities. It is worthwhile considering thesebes in light of Loasby (2000) who stated thastitations
are frictions which, like frictions in mechanicaystems, by restricing movement may make controlled
movement possible... It is by preventing the explorabf many possibilities that institutions econeeeach
individuals scarce resource of cognition and fothes attention of that individual on a particulanga of
options” (pp. 299). It might be apt to add thatstheanges of options are affected by actors wihiiontext
whom the new venture is trying to acquire resouficas and with whom they interact with.

A final point worth considering specific to the eais that institutions in effect used to judge temture
across the four periods are complimentary but diffietheir expectations of the abilities of Levod&he
actors in period 1 and 2 of the development andvigraf Levodex, in particular the venture capitalis
judged the venture on its market potential. Theeefine activities of the venture were directed toisa
communicating and proving its market potential. dflthe key actors, with whom Levodex were dealiritip
in this period, were directing the venture towatdseloping and proving its market potential (foamwle the
venture capitalists, Enterprise Ireland, the camparapany programme). Whilst the second set of r@ite
although complimentary to the first set, was alstalivering on this potential to the market. So ptitd is not
enough what matters in these periods is havingdblenological resources and capabilities, havirgred
products and services in place, being able to guippbulk and deliver on time. So the first set vedmut
proving the existence of a potential market and ttine venture had the capabilities to serve thigkatavhile
the second set was about delivering to and actsaitying the market. Interestingly, in this caseddex
needed to meet the set of criteria used in alloplerior else the venture would develop no furthes,dase
ends with the venture tackling the problems of tingetgeneral market institutions, which involved
specifically developing their technological resag@nd capabilities.

In sum the conditions of a context at any pointiiime, including resources available the actors whiatrol
access to those resources, their activities and aird their criteria for access to those resourage a major
shaping affect on the imagined and actual acts/itita new venture and the resources that are madgind
actually acquired. What is interesting about ttasecis that by following a new venture from a veayly
stage it becomes apparent the dramatic effect tihheieutions have of the development and growthihig
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particular venture. They direct and shape the ptdrthe venture; they funnel the activities of thenture
towards acquiring/developing certain types of resesi and capabilities which then in turn affects fiture
horizons of the venture. This is so because theuree and capability bundle that a venture hastirthe
path in which it will develop.

Conclusion:

This paper had set out to empirically explore tiipact of a context on the development of a newurent
over an extended period of time. The contributiohhis paper rest in a number of areas. The &irst of
contribution is derived from the length of time tthlata was collected for this longitudinal studyl dime stage
of development of the venture at the time when pinexess was first undertaken. In collecting prymdata
on a venture over five years from its very earggss of development this work deviates from thditicmal
and understandable path taken that generally take that have been in operation for a number afrye
However, a slight problem exists in looking at weat at that have been in existence and operation f
number of years have to an extent been alreadessitd (Aldrich, 1999). Therefore what is gained isiller
picture during the actual development and growthicess as it occurs from a very early stage of auven
with indeterminate outcomes and which has not dirdeeen in operation for a number of years. Sucties
are rare in this field and difficult to accompligh.is only recently that longitudinal studies wigxtended
periods of primary data collection on these typlegentures are beginning to emerge, for exampldsi<an
and Honig (2009), Dutta and Thornhill (2008) whare not taking ventures in operation and existéoca
number of years or reliant on historical statidtazta.

Another contribution of this paper emerges witharelg to the aspect of the impact of venture caglisabn

the development of a new venture. Venture capitali@s been investigated from an array of perspstiv
such as for example the criteria of venture capttalvestment (for example Shepherd, 1999, Za&mend
Meyer, 2000), the investment process (Zacharalds\eyer, 2000), and the effect of venture capitahew
ventures post investment (Hellman and Puri, 2002hat is interesting about this work is the account
provided that shows the effect that these particcdgource providers have on a new venture prior to
investment and also takes it from the perspectivin® venture and accounts for the impact this drashe
activities and resources that a new venture deselop

For the IMP, this research, through its focus amthd an extended piece of empirical research iné t
development of a new venture is a contributionwidl as this, it offers for an IMP researcher scnaall
piece of guidance when considering looking at thretext of new venture development and what needie to
considered that can impact on the development wf ventures. This includes consideration what timesai
and activities of other actors that have an eféecia venture under investigation are and more itapty
identify specifically targeted actors and the cidtethey use for judging these types of firms. Havi
accounted for this it is then of use to outline d#fifect that these can have on the resources grabitiies
developed or acquired by the venture under invastig. Furthermore, developing the above line of
reasoning, when considering the actors and inistitsitor criteria in a context, what this then psita is that
to develop a deeper understanding of how these affagt a new venture it is worth considering tyjpés
legitimating activities directed towards the reseuand capability bundle of a new venture and yinebslic
value derived from the resources that these legititg activities are directed towards. Althoughrotigh
space constraints these legitimating activitiesewwt fully highlighted, it is possible to see thatumber of
the activities towards gaining certain resources @pabilities is based around legitimation, foaraple the
SAB, the symbolic value of their some of their tealogical resources, the small pieces of contrarkwnd
so forth. However, although many limitations anggyaxist within this work it is the authors’ beltbfat for
the IMP this is a relatively novel and new area #mat there are many opportunities in the fieldnefv
venture development to explore empirically withadend concepts developed within this tradition.
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