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Abstract

The paper discusses the entry strategies adoptedsenrch-based firms introducing
advanced renewable energy technologies in therieiegctproduction sector, which
combines strong incumbent power with fast technobdgchange. Drawing on
contributions from the literatures on sustainapilifransitions and on strategic
management of technology we build an analyticah&aork to address the conditions
faced by the new entrants and the attitude of kskedal incumbents towards their
technologies. This framework is applied throughdépth case studies of new firms in
two energy fields that display different levelste€hnological maturity: wind and wave
energy. The paper presents preliminary results feofiist set of case studies, which
provide some insights into the “commercialisatiowvisonment” prevailing in those
fields. They suggest that research-based firms tendepend on the complementary
assets possessed by incumbents, but have conditigmstect their technologies; and
that the technology is relevant for (at least somelimbents, which show interest on
them, or are directly involved in their developmasé. This is, in most cases,
conducive to “cooperation” strategies, which assulifierent forms according to the
stage of development of the technology and its ipmidx to incumbent competences
and business models.
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Entry strategiesin the face of incumbents dominant position: the case of advanced
renewable ener gy technologies

1. Introduction

The paper investigates the entry strategies addptetew firms exploiting advanced
renewable energy technologies (RET). Firms thaibthice new technologies targeting
the energy/electricity production are confrontedhwa very particular environment.
They are entering a sector where, despite the pnoféoransformations occurred in the
last decade, powerful incumbents still occupy d@minpositions. But where the
acceleration of the pace of technological changates opportunities for technology-
intensive new entrants (Brown et al, 2007) andugrices the incumbents’ attitude
towards those entrants and their technologies (elt€land Wustenhagen, 2010). Since
research-based start-ups are typically small fiwita strong knowledge competences
but limited financial and market-related resoureag®l competences (Mustar et al,
2006), they inevitably need to establish relatigosho transform their technologies in
marketable products/services and sell them (Coloetlad, 2006). In sectors dominated
by large established firms at least some of thasmmplementary assets” may be
possessed by them (Rothaermel, 2001), and therdiores’ commercialisation
strategies need to take into account the incumbleeltsviour.

Thus, the capacity of new energy firms to explbgit technologies depends on their
ability to devise the appropriate strategies td dath this particular commercialisation
environment (Gans and Stern, 2003). However, rekeam the strategic behaviour of
entrepreneurial energy firms is still scarce (Wnktgen and Wuebker, 2011; Krishna
et al, 2011). This paper contributes to fill thisapg by investigating the
commercialisation of RET in different stages of elepment, in order to uncover the
strategies adopted by the new firms and their joositg relatively to large incumbents.
For this purpose the research combines contribsitilom the sustainability transitions
literature on the dynamics of the energy sectorlfgieg and Geels, 2010; Hekkert and
Negro, 2009; Sine and David, 2003) and from thatagic management of technology
on the exploitation of advanced technologies by eeivants, in industries dominated
by powerful incumbents (Teece, 1986; Rothaermd)12Gans and Stern, 2003).

Drawing on this framework, empirical researchaesducted on the creation and early
development of Portuguese research-based energy, finvestigating the process of
commercialisation of their technologies and theureabf the relationships established
for this purpose. This paper presents the restlsnoexploratory analysis, based on
case studies in two renewable energy fields iredbffit stages of development - wind
and wave energy. The analysis provides a firstaggbr to the entry strategies open to
the new firms and to the impact of differences leetmv energy technologies on the
conduction of these processes.

2. Thetechnological and business environment in the ener gy sector ()

New firms developing RET that have an applicationthe process of electricity
generation and/or distribution are entering a lamgd highly complex sector that is
undergoing a profound transformation (JacobssonBerdek, 2004; Jager-Waldau et
al, 2011). The structural processes taking placténsector and their impacts on the
prevailing sectoral regime have been addressed hiey viarious streams of the
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“sustainability transitions” literature (Markard é@mruffer, 2008). According to this
literature, these processes introduced some dbsatioin in the prevailing regime
(Geels, 2002), leading to changes in the industtrakcture and knowledge base.

The liberalisation of the energy sector brought uabthe extinction of public
monopolies and forced the separation between energguction, transmission,
distribution and commercialisation, making marketrg comparatively easier, at least
in some segments (Verbong and Geels, 2010). Inlgardne creation of a growing
space for renewable energies, drove a renewaleohttustry knowledge base, creating
opportunities for firms that develop and/or explogw technologies targeting the
energy production, or system-level problems assediavith the introduction of
renewable sources (Brown et al, 2007). A fast imseein the level of R&D and
innovative activity in RET was observed (Ayari, 201 The new technologies often
started being developed in niches, given the heghriological and market uncertainty
associated with their exploitation (Raven, 20070t 8&ome of them have reached a stage
where wider commercial exploitation became viabfenot fully competitive with
conventional sources). The distributed nature afesof the new sources also favoured
new entry (Schoettl and Lehmann-Ortega, 2010), viwas further encouraged by a
variety of policy incentives for renewables. Thisaltenged the dominant position of
the old utilities (Duncan, 2010) and led to somadjestments in the actor composition
and balance of power (Verbong and Geels, 2010).exew despite these changes, the
sector still retains its infrastructural and celdesd nature and is still largely dominated
by large companies (Hockerts and Wustenhagen, 2010)

3. The position of incumbents and conditions for new entry
3.1 Incumbents behaviour in the electricity production sector

As a result of the processes described above eti@mable electricity production and
distribution sub-sector is currently characterid®d fast technological change and,
simultaneously, by an industrial structure wheregda established firms occupy
dominant positions, at least in the renewable seggnthat are closer to maturity.
However, there are great differences between RETisrms of stage of development
and level of market diffusion and therefore in terof the actual structure of the
respective “industrial segments” (Jager-Waldau le2@11; IPCC, 2011). This have
implications for research-based firms entering éhergy business, since it influences
the opportunities that are created and the comditio which these can be exploited.

Established companies are often reluctant to gedlved in the early exploitation of

more immature technologies, given the high uncetrgaand their lack of competences
(Levinthal, 1997). Thus, ex-utility operators repioging themselves in the renewable
field, or companies diversifying from other sectare more likely to invest in mature
technologies, preferably those that enable largdesgrojects and are closer to their
competences and competitive advantages (HockedtdAarstenhagen, 2010; Duncan,
2010). But even in these fields there remains &tyanf complex problems, both at
technology and at system level, that require extensechnological developments,
creating opportunities for technology-intensivesgalksed suppliers.

The still unsatisfactory performance of several Rifitady in the market (in terms of
energy yield, costs and security of supply) alsenspsome space for the emergence of



alternative designs, often in an experimental stdge are explored in niches. The same
happens in the case of emerging RET that have eioteached a commercial stage,
such as those related with ocean energy conver$toese emerging fields offer good

opportunities for new firms originating from acadenresearch that base their

competitiveness on the production and exploitatibadvanced knowledge (Conceicéo
et al, 2012).

Incumbents attitude to emerging technologies vaigckerts and Wustenhagen, 2010;
Ansari and Krop, 2012). But the growing internatibnompetition has quickened the
technological pace and increased the pressurevéstim innovation, and thus the need
to look for new technologies, or get involved iteahative technological paths (Hekkert
and Negro, 2009). Thus incumbents may wish to lkeegpye on the new developments,
in order to follow-up (or even influence) their éwiion and/or to guarantee an early
position, once a dominant design emerges (Sinelawd, 2003). But they usually
prefer to achieve this through collaborations teduce the risks and costs involved.

3.2 Start-up strategiesin conditions of incumbent dominant position

The combination of strong incumbent power and fashnological change creates a
particular environment for new firms introducingwneéechnologies. The conditions
faced by entrants in this type of environment amel $trategic opportunities open to
them have been addressed by the literature ontiifiieg@c management of technology
(Teece, 1986; Arora et al, 2001). According to thesature, the capacity to protect the
technology and the conditions of access to a nunetbedownstream resources or
competences that are necessary to sell a comptedeqi/service — the “complementary
assets” - are basic elements in the start-up gtcateecisions. In particular, it has been
shown that when large incumbents control a numliekey complementary assets,
small technology-intensive start-ups may benefibfradopting “cooperation strategies”
(Gans and Stern, 2003), entering in relationshifgd whem (Colombo et al, 2006).
These alliances can be mutually favourable, eveoftén characterised by power
asymmetry (Rothaermel, 2001). Since this asymmigtcyeases the appropriability
hazards, making firms vulnerable to the expropratof their main (or even unique)
asset (Teece, 1986), the capacity to protect tlbntdogy is critical. Formal
appropriation mechanisms like patents are ofterotilg effective means of protection
for small technology-intensive firms (Arora and ges, 2004).

The strategies open to new technology-based estvagte addressed in detail by Gans
and Stern (2003), who argue that the charactesist€ the commercialisation
environment constrain the choices to be made by ethmieepreneurs. They define
“commercialisation environment” along two dimenson the extent to which
innovation by the start-up precludes the incumisedévelopment and the relevance of
incumbent complementary assets to the start-up €& devise a typology of
environments and associated strategies. This framkew relevant for our analysis,
since it addresses the type of conditions that mtéiyence the attitude of incumbents
towards the advanced technologies being develogetidonew energy firms and the
nature of the relationships that are likely to bblished between both.

The environment labelled by the authors as “idemstofies” configures a set of

conditions that is likely to emerge in the reneveadhergy sector. In this case, invention
by the start-up precludes effective developmenestablished firms, because the start-
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up ability to protect the technology makes its appation difficult; but established
firms control the complementary assets required iter commercialisation. This
environment is conducive to a “cooperation strategyhich may range from the
licensing of the intellectual property, to the é&fthment of a variety of strategic
alliances to, in the limit, the acquisition of thert-up. For incumbents the relationship
with several innovative start-ups offers a fersitairce of new ideas in fields where they
have limited competences and/or where uncertaistystill too high and thus
experimentation with a variety of competitive pathstill required (Raven, 2007).

Alliances with incumbents have benefits for thetsti@, enabling it to access markets
and supply chains; and providing capital for tedbgp development and sometimes
conditions for the testing or demonstration of téghnologies/products. Thus, they
reduce the start-up investment on downstream agéetsa et al, 2001) and offer

advantages in terms of legitimacy building. Howewesry often they strengthen the
basis for incumbents’ advantage and thus their etgréwer (Gans and Stern, 2003).

Gans and Stern (2003) also argue that when incundzenplementary assets are less
important and the technology can be protected fegpropriation - the “greenfield
competition” environment - the start-up may consithe choice between collaborating
and competing. The ability to control the developmef platforms and standards is
critical if the start-up decides to engage in paiduarket competition. Cooperation is
equally an alternative and in this case the starhas stronger bargaining power and
can define where and which conditions to cooperate.

3.3. Resear ch-based firms and the process of commer cialisation of thenew RET

Although there is a body of empirical research o ¢onditions faced by technology-
intensive start-ups that are entering industriesiidated by large incumbents and on
the relationships they establish, there is stitlited knowledge about the behaviour of
start-up firms that are willing to introduce newheologies in the energy sector.

This gap reflects a more general problem in theaeh on the transformation of the
energy sector: a focus on the processes occurtitigeasystem level and a still limited
understanding of micro-level aspects, such astthéegies of individual firms and their
relationship with the system (Markard and Truff2008; Wustenhagen and Wuebker,
2010). The sustainable transitions literature prisseentrepreneurs as playing an
important role in the transition process, bringinghew technologies and attitudes and
contributing to set-off change (Hekkert et al, 20@nd as interacting with other actors
to build support to the development and diffusidmew ideas/technologies (Raven,
2007). However, there is limited knowledge on homn$ effectively act/interact to
introduce these technologies (Kishna et al, 20kdckdrts and Wustenhagen, 2010).

To address this gap, this paper proposes an explpreesearch at the micro-level,
based on an in-depth analysis of the relationahbielr of research-based firms, in the
process of development and early commercialisaifaieir technologies. Building on

Gans and Stern (2003) concept of commercialisagomironment we define an

analytical framework to address the firms’ posiim) that draws on and extends its
two main dimensions:



1) The relevance of incumbents’ complementary ask®tshe new firm to capture the
value of its technology, i.e. the start-up needafiod mode of access to those assets.
At this level we distinguish, first of all, betwe&nms that decide to avoid engaging
in the development of products/services based ertedbhnology and thuskip the
need for those assets; and the companies that at least partly engadleeiractivities
necessary for such development and tregsire downstream assets (Arora et al,
2001). Regarding the latter, we consider the estadd distinction between assets
mostly supplied competitively in the market and assets co-specialised to the
innovation and mostlgontrolled by incumbents (Teece, 1986).

2) The positioning of incumbents relatively to theheclogy exploited by the new
firm, i.e. whether the technology is relevant foern and whether the new firm can
preclude appropriation. Three generic levels ofuimbent involvement are
considered: keep aatch on the activities conducted by the developershaf t
technology; showinterest in their development, expressed through direct
participation (investment), or through the usetloé resulting IP, products or
services; be involved in the development and/or moencialisation ofcompetitor
technologies. The two first levels are conducivedoperation between incumbents
and new entrants, while in the third one thereoimpetition. As pointed out above,
whether “interest” induces cooperation or brings tifreat of appropriation depends
on the firms’ capacity to protect the technologhiet will also be considered.

The precise characterisation of the environmeni(syailing in the energy sector —
which supports our assessment of incumbents’ bebaw will be based on the
analyses conducted by the transitions literaturethen nature and dynamics of the
energy regime and the implications of the changeemway. It will be complemented
by the empirical literature addressing the emergemd development of the renewable
energy sector, which points to substantial diffeemnbetween RET in terms of maturity
and market penetration. This supports the notiahdkiferent energy fields - and within
them different energy segments — may generate twariain the competitive
environments and thus dissimilar conditions for rarants. The strategic implications
of this variety will be investigated in the empai@analysis.

4. Empirical analysis
4.1 Methodology and sample

The empirical analysis uses a case study appra@aghin an in-depth understanding of
the technology commercialisation process, addrgsdirm creation and early
development and focusing on the role played bytiogiahips with different types of
actors in that process.

The paper is focused on Portuguese research-baseddperating in two energy fields
in different stages of technology development aradtket penetration: i) wind energy,
already in full commercial exploitation and deployithe most stabilised technologies,
despite some less developed segments, which are@isidered; ii) wave energy, that
only recently started to move from R&D to the eastgges of industrial development,
but where a dominant design has not yet emergets dhoice was based on our
expectation that such differences lead to variaitiotihhe behaviour of the new firms, as
well as on the attitude of established companikegively to the technologies.

6



Portugal was regarded as providing a good empisietiing for this research. In the last
decade the country invested strongly in the devety of RET, both at the research
and at the industrial level. It also introducedemyvfavourable incentive regime for the
production and use of energy from renewable soukes result Portugal is currently
positioned among the European countries with at@repenetration of renewable
energy in electricity production and also with marmabitious targets regarding for its
future development (MEID, 2010).

The favourable environment thus generated led tecant upsurge in the creation of
research-based firms exploiting advanced technetogiargeting the renewable
electricity production sector, which are the objedt this empirical research. An
extensive search conducted by the authors ideshtdi®eund 35 firms active in 2012,
with particular focus on the bioenergy, wind anthsdéields (Fontes et al, 2012). From
this group, we selected, in a first stage, foum&rfor detailed case studies. In this
selection there was an attempt to include sometyaoif situations in terms of maturity
of the technology, firm age and also type of bussn@vhich is expected to influence the
resources needed and thus produce variation inghge of relationships established).
The firms operate in the following areas:

- Wind: Plant optimisation; High-altitude wind; Offigre engineering services

- Wave: Engineering solutions (services and produ€shversion systems

Data were collected through detailed interviewshwiite founders, supported by a semi-
structured questionnaire, complemented with annskie search for documentary
information on the firms. The interviewees wereeakko provide a brief history of the

firm creation and then to give detailed information the relationships established
along the process of development and market inttimu of the technologies being

exploited. The main characteristics of the firmsdgtd are presented in Table 1. Their
individual case stories can be found in Fonte$ &041.2).

Table 1 — Firms* in case studies

WAVE-TECH OCEAN WIND-TECH WIND-SERV
Year creation 2009 2005 2003 2004
Solutions in wave energy| High altitude Wind Wind resource
. Wave energy N . X :
Field : conversion; Engineering | Energy Conversion assessment (on-
conversion - .
services to off-shore wind| (& energy storage) shore)
Product Customised development IP development and Plant optimization
Business (products); R&D and . /elop services based on
development . ; . licensing
engineering services own methods
Stage of Prototype In m_arket with products & R&D In m_arket with
development services services
Patents Y Y Y N
(Energy .| Research organizations
('\gxa”e(g ed) producers & ggéig&eﬁﬁgzggagﬁi (Energy producers & Wind companies
p distributors) PaNIeS isributors)

* Firms’ names are fictitious to guarantee coefitiality
4.2 Commercialising strategies

Drawing on the analytical framework presented ictise 3.3 we started by assessing
the nature of the technology being introduced &edrdustrial structure of the segment
where the firm operates. We subsequently draw enrtformation obtained from the

case studies to understand the firms’ positionimrgcerning the framework dimensions:
whether some of the key complementary assets agepsed by incumbents and in
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which conditions the new firm can gain access nthwhether the technology being
introduced by the new firm is relevant for the imtaents and thus which is their
attitude towards the technology and its supplierfg)ether the new entrants have the
capacity to protect their technology from expropoia.

Regarding the capacity to protect the technolodlyfians studied are, at least in
principle, in a similar position. In fact, all babe have the core technology protected by
patents. The one that did not patent the techndbegwefits from the protection afforded
by the tacit and experiential nature of the knogkdbase. It is therefore possible to
assume that these firms had conditions to exclutter® from imitating their
technology, thus retaining the capacity to esthblimarket relationships with
incumbents or even to compete with them. We wilwndiscuss the various firms’
situations regarding of the remaining dimensions.

OCEAN and WAVE-TECH, that operate in the wave fjede introducing technologies
still in a very immature stage, which require estea testing, first at prototype and
later at pilot stage in real life conditions. Theegperiments involve complex
infrastructures and extensive financial resourted &re beyond the reach of a small
firm, being often possessed by large firms or cdiesothat lead large scale
demonstration projects. For OCEAN, access to teetangs is critical, since it provides
a market for its products and services and simetiasly a test bed to improve its
technologies. The incumbents show interest ineithnologies and are prepared to get
involved in its testing and validation. Thus OCEABIs to establish alliances with the
owners of the co-specialised assets. However, Beaan dominant design has emerged,
there are several experimental projects underways Tprovides OCEAN with
opportunities for establishing relationships witffedent partners, the main challenge
being to capture their interest in a context whibere are several small suppliers with
competing technologies. The fact that OCEAN emengetin the Portuguese “wave
energy community” and that its entrepreneurs weaskvely involved in the early
development of the sector was instrumental in phecess. In fact, the firm benefited
from their scientific reputation, industry visilijliand extensive contacts to gain access
to experimental settings at national and intermatidevel. It was thus able to establish a
close relationship with local energy incumbentstibine ex-utility and an equipment
manufacturer) that have a strategic interest irdechnologies and thus provide it
with a market for technologies and skills that tenapplied both to wave energy and
offshore wind. But OCEAN was equally able to essdblrelationships with foreign
companies that lead the wave sector and to pateigm consortia involving several
public and private actors conducting experimentajgets in Portugal and abroad. Thus
OCEAN capitalized on the still turbulent naturetioé sector to propose its technology
and extensive skills to different partners, deftegthe risks of exclusive relations.

A similar reasoning may apply to WAVE-TECH, whichstill developing a prototype,
in its future efforts to introduce its innovativeave technology. The main issue in this
case concerns the extent to which the new techypdietng introduce will require the
same degree of integration with incumbent assetsbtain a final product, since its
system is presented as having a greater autononanyi case, the incumbents’ attitude
relatively to the technology is likely to be diféeit. Contrary to OCEAN, this firm
emerged outside the “wave energy community” witte@nology design that departs
from the one in which the local incumbents are lm@d. Nevertheless, we observe an
interest of the ex-utility in watching the developmt of a technology that deviates from

8



its core competence, but appears to have somet@biérhis is materialised in some
contribution to its development (seed capital, asde facilities and human resources),
as well as advice and credibilisation. That is, itteumbent is offering access to some
key assets that will enable the new company to ¢tetephe development of the
technology. We observe a strong reliance of the fiew on the “benevolent” interest
of the influential company, but its strategy is nohfined to the local market. In fact, it
profited from the visibility afforded by winning series of entrepreneurship contests to
gain access to an international incubator that mavide it with a wider range of
connections. The firm plans to manufacture its qoumauct and eventually license the
technology for other applications. Once it engamgeshese activities it will have to
make some new decisions regarding the type ofioaktiips to establish.

The case of WIND-TECH that is also introducing ameeging technology, presents an
interesting contrast. First of all, because WINDEHE opted for focusing on the
development of the technology and licensing thellexttual property, thus avoiding the
need to build production and commercialisation t@ssdtogether. Second, because
high-altitude wind is at an even earlier stage thaave conversion, and thus the
essential of the relationships WIND-TECH establisise far concern R&D activities
and are taking place in the context of European Rdbsortia (involving public and
private organisations). However, subsequent dewsdos may require other types of
alliances and, in the limit, licensing contractsnafly, the technology that is being
developed is much outside the competences of lncambents. Indeed, the genesis of
the company was an international organization dgiffarent field (space) that remains a
key partner, being a source of knowledge and ctsitadowever, the ex-utility
integrates the European RTD consortium, denotimgesimterest in keeping a watch on
a technology that is a potential extension - oneveompetitor — to its core wind area.

Finally, the structure of relationships is cleadi§ferent in the case of WIND-SERV
that operates in the onshore wind segment, dondriatdarge incumbents. In this case
the new firm is a typical small specialised supple¢ services that improve the
performance of the incumbents’ core business. Titsigctivities provide value to the
incumbents, but competition with them is unlikelyven the different set of
competences involved, and the risk of expropriaisdow because imitation is difficult.
Although the firm business depends on the incuntbeaativity, it sells its competences
in a market populated by a variety of potentiadris and thus arms’ length commercial
relationships prevail. But long standing relatiapshexist with important clients, some
of whom had a lead-user role at early stages amd bansistently included the firm in
their wind plant installation projects. WIND-SERVréy expansion to foreign markets
also benefitted from the interest of the incumbémtihe technology, since it often took
place in the context of their international progecthis was instrumental for the firms’
penetration in some markets. WIND-SERV also drawses visibility from the
participation of its entrepreneurs in activities floee promotion of the industry.

The above analysis enables us to uncover someesoofcvariation in the conditions
experienced by firms, that can at least partly @xptheir positioning relatively to
incumbents and thus the nature of the relationskgsblished with them in the
commercialisation process. Drawing on it, we casitpm the firms along the main
dimensions of the “competitive environment”, asinked by our framework (Table 2).



Table 2 — Positioning of case study firms and tygfe®lationships established

Relevance of complementary assets possessed by incumbents:
Firm accessto complementary assets
Arrclzifeltn Controlled by incumbents Skip (sell technology)
WAVE-TECH WIND-TECH
(Wave conversion) (High altitude wind)
Alternative technology design Alternative conversion technology
Watcher developed outside “wave community|. that deviates from incumbents core

“ Support to new firm as monitoring | competence & operational control.
‘%’ device R&D _aIIiapces as sources of
g potential clients for technology
3 OCEAN
£g (Wave conversion;
5 2 Offshore wind engineering)
% % Wave technology design developeq
O = jointly in local “wave community”
2 é Offshore: technology adds value to
§ g incumbents assets and is used by th
ot S | Interested in Alliances combining technology and
8 — | development market elements
% WIND-SERV
o (Wind plant optimization)
E Technology that adds value to

incumbents assets and is used by th

Market relations, but some
longstanding alliances with lead-use|
Competitor

Considering the generic commercialisation enviromisigroposed by Gans and Stern
(2003), it is possible to conclude that the “idésgory” environment appear to prevalil

in the energy fields analysed, although we obsat\Veast one emerging technology that
has potential to operate outside the centralisgine favoured by incumbents (high-

altitude wind) and thus offer different conditiomut the case studies permitted to go in
greater depth into the nature of the relationshipg are associated with different

positioning of the new firms relative to incumbeatsl different attitudes of the later.

In both fields, most new firms depend more or ldsarly on the complementary assets
possessed by large energy incumbents, althouglarthlysis enable us to understand
that this happens for different reasons and assulifiesent forms, depending on the

energy field and also the on technology. In wirds tresults from a combination of

incumbents’ dominant position in the industry amderest in the complementary

technologies that add value to their assets. Bhialid for both onshore and offshore,
because despite the less mature stage of the tegyrio the latter, the relative position

and function of the two actors is similar. Thuswrfems act as specialised technology
suppliers to incumbents, establishing market m@tetnips with them, which are more

arms-length in onshore given the maturity of tleehhology and the wider number of
customers. But we observe, in both cases, themres# closer, longstanding relations
with an important role in the early market introtiac of the technology (in onshore) or

in the access to service opportunities (in offshore

In wave, where technology still has a “niche” natut results from the strong interest
and resulting positioning of a number of incumbefriational and foreign) in the
emerging field. Thus, the new firms develop the vession technologies, but
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incumbents have a dominant position in what corec#ra resources and infrastructures
required for test and demonstration. They are wkslbpositioned to come to control the
final installations, which are likely to match theoperational competences and
knowledge base and to require important investmeht® nature of relationships
established depends on the degree of incumbemdidaty with the technology: close,
longstanding relationships when they were involwedhe development of a given
design vs. monitoring of alternative designs, tiglothe identification and early support
of new companies introducing them.

Despite the small number of cases, it is possibielcde that in the energy fields being
analysed there appears to be some incumbentsésttar the new technologies - and
even some involvement in their development and 3e. the other hand, the
incumbents’ attitude appears to be beneficial far ¢arly activity of the new firms,
providing resources, markets and legitimacy. Howevue also implies a great
dependency on powerful companies, which is stromgen the number of incumbents
involved in the field or interested in the techrgplas smaller, as becomes particularly
evident in the case of wave energy. Indeed, newsfioperating in this field search for
partnerships with foreign companies, which canroffeater scope for exploitation and
limit the threat of excessive dependence on o lpartner.

5. Conclusions

This paper investigated the strategies open to firevg introducing advanced RET in
the particular context of the electricity productisector. Given the nature of the sector
— that combines a strong incumbent power with fastinological development -
particular attention was put on the new firms’ piosi relative to the large established
companies and on the attitudes of the latter tosvdre new technology.

An analytical framework was developed and testedhenbasis of case studies in two
fields with different levels of technology maturityind and wave energy. The research
presented in this paper, although still preliminggrmitted an in-depth analysis of the
strategies adopted by the new firms and providedesmsights into the behaviour of
incumbents in these fields. These first resultgyesgthat both fields are characterised
by a competitive environment where: new researdethdirms tend to depend, to a
greater or lesser extent, on the downstream congplitary assets possessed by large
energy incumbents (unless they opt for sellingtdobinology), but have the conditions
to protect their technology from appropriation (thpswith patents); and where the
technology is relevant for (at least some of) tlimimbents, which show interest in their
development, although with different levels of itwement. This is conducive to
“cooperation strategies”, which can assume divéssms, depending on the stage of
development of the field, the maturity of the teclogy and its proximity to the
incumbents’ knowledge base and operational compegen

Subsequent research will expand these results plying the framework to a larger
number of cases along the different categoriesideresd, in order to verify whether
these preliminary results are confirmed and toeahia more precise understanding of
the modes of interaction between the differentractld will also be relevant to extend
the analysis to energy fields with a less centdlisegime (such as solar energy), where
the competitive environment may differ, leadingptgentially different strategies.
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