How Can a Sustainability Entrepreneur Facilitate

a Transition from Brown to Green Energy?
The Renewable Energy Island of Samsg

Urs Steiner Brandt
Department of Environmental and Business Econorilogsersity of Southern Denmark,
Niels Bohrs Vej 9, 6700 Esbjerg. Denmark,
usb@sam.sdu.dk

and

Gert Tinggaard Svendsen
Department of Political Science, Aarhus Univers@grtholins Allé 7, DK-8000 Aarhus C, Denmark

ats@ps.au.dk

Abstract

How do we deal with sustainability issues at thealdevel? The island of Samsg in Denmark and
its rapid introduction of renewable energy demaist that it is possible to facilitate a transition
from brown to green energy when the right “sustailityg entrepreneur” (SE) is present.
Theoretically, we consider four entrepreneuriallskivhere at least two skills must be present for
the SE to succeed. Three of these skills are ifilsohtas being present in the Samsg case, and a
main result is that it is crucial to convince naren local people about the economic profitability

of the project rather than its potential green congmts.
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1. Introduction

The island of Samsg is located in the middle of rdark in Scandinavia and constituted an
important meeting place in the Viking age. TodagmSg has become a meeting place for energy
specialists from all over the world. They want &2 $iow such a small community has been able to
make a shift from being energy consumers to energgucers. Earlier on Samsg was entirely
dependent on oil and coal, both of which are imgmbftom the mainland. In 1997, however, the
Samsingers joined forces bottom-up due to localepneéneurship and started a rapid transition to
renewable energy, especially by erecting wind hebi Eight years later they produced more
renewable energy than they were able to consumeharsdbecame climate neutral. Remarkably,
Samsg only comprises 22 villages and 4,000 resd&stthe Egyptian ambassador put it on a visit
to Samsg: “[Tlhe number of people living on Sameagla fit into three apartment buildings in
Cairo!” (Hoges, 2009).

Before this transition began, Samsg had no corweaitenergy resources of its own. All fossil fuel
had to be transported by tankers, and electricag secured by connecting to the mainland grids
(Energychange, 2013). Local green initiatives, sastthe one observed on Samsg, are needed to
make the world more sustainable, as describeddrEtHEP green economy initiative (UN, 2011,
2012a, 2012b). Among other things, this covers stments and innovation in natural capital
(agriculture, fisheries, water, and forests) anénergy and resource efficiency (renewable energy,
manufacturing, waste, buildings, transport, tourismd cities). Likewise, numerous books that
sound dire warnings of environmental disaster otad on an optimistic note, concluding that
civilization’s salvation rests upon the shouldefsheroic social and environmental entrepreneurs
(Hall et al., 2010). In particular, entrepreneupstombines an understanding of social and technical
expertise with the experience of non-profit and-goofit projects to improve the practice of

sustainable design and development (Sustainesbhil2) 2

Hall et al. (2009, 2010) finds a gap in the exigtitterature: It remains an open question to what

extent entrepreneurs have the potential for crgaustainable economies, how they are motivated

! This is an application of the so-called “Hardwickige”: In order to sustain a non-declining constiomp
path over time in the presence of non-renewableuress, it iS necessary to invest all resource irgot
productive capital to keep the total capital st¢&tural and manmade) non-declining (also knowithas
weak sustainability hypothesis) (see Perman e2@ll).



and incentivized, whether there are structural iberrto the capture of economic rents for
sustainable ventures, and whether sustainabilignted entrepreneurs differ from traditional
entrepreneurs. We try to fill this gap by considgra situation where the SE may have the required
knowledge and coordination skills. The issue ofropt group size in relation to the sustainability
issue is addressed in Brandt and Svendsen (20b8)find that implementation of local Agenda 21
is problematic if consensus in a given group isdede Compared to their analysis, this paper, by
including the sustainability entrepreneur, preseatmore positive view on the probability of

successful sustainability initiatives at the |oleadel.

Thus, based on the empirical puzzle of Samsg, aim research question is:

How can an SE facilitate a transition from brown to green energy?

The answer is given by using a model that expldhes conditions under which the SE can

overcome informational shortcomings and coordicatiective action.

The skills we identify include: 1) the ability t@cure high private economic performance of the
project and, at the same time, deliver a suffityehigh green component (a high-performing SE);
2) coordination skills (the ability to bring peoptegether and convince them about the values of the
project and thus foster willingness to corporate)ufifying SE); 3) the power to persuade those
who initially only derive value from the privatecome of the project about the value of the
collective benefit (sustainability part) of the jct (a persuasive SE); and 4) the SE needs to be
trustworthy; that is, the potential participantusld trust that the SE is in fact able to deliver a
project that is profitable for all participantsttastworthy SE). In the theoretical model we ddseri
circumstances where a combination of these sldliseicessary and examine a situation where the
SE needs to be both high-performing, unifying, passve, and trustworthy to being able to initiate
the project.

Finally, we link these findings to the Samsg casel analyzing this case we conclude that the SE
(Sgren Hermansen) needed at least two of the nmexatiskills to initiate the transformation. In
particular, by acting as a first-mover he becameistworthy SE. On the other hand, he did not

need to be a persuasive SE, since the projectegeldcigh level of personal income.



Our conclusion is that this SE is an idealisticoradlist, and his project succeeded not becaugs of
green components, but because he convinced “oydip@ople with no specific preferences for
sustainability to join the project — a result alsand in Sandler (1997), who points to the necgssit

of creating policies that are both sustainable @oditable.

Section two of this paper first discusses how @mnéeeurship made sustainable energy production
work on Samsg. Next, section three develops theetrentl presents the potential skills of the SE
along with three versions of the model, which regiifferent skills to initiate the project. Sectio
four introduces asymmetric information, where,daample, the people involved from the outset do
not know the type of SE and project they will beifig. We identify ways for a high-performing SE
to signal its true type and be perceived as aviurshy SE, who can deliver a high-performing

project. Section five concludes on the findings.

2. The Renewable Energy Island of Samsg

Sgren Hermansen, a local farmer, was the SE whanagd this small miracle on Samsg. He says:
“It's important to negotiate, but then they havegm home and do something.” And: “We don’t
wake up every morning thinking about how we're gpin save the polar bears. No, people think
about themselves. But this isn’'t a problem accaydmmHermansen, it's the solution!” (cited from
Hbges, 2009).

At first Hermansen had difficulties convincing Ibdavestors that the renewable energy project
would be profitable, and he spent months goingotmraunity meetings and talking up renewables.
He went from house to house to promote the plaenTie bought a cider press, because almost
everyone on Samsg has apple trees. Offering thesh fapple juice was one way to get them to
listen. His main drive was how people could corginto live on Samsg after the “Great
Depression”, that is, the closing of the slaughdage, which would put many people out of work.
He argued that the new project was more profitdide the slaughterhouse, and soon his arguments
and the information he carried began to have tseetkeffect (Hoges, 2009, DAC, 2013).



The key, according to Hermansen, was to convincesBeyers to actively participate in the project,
and that it was not just another hippie bureaucmoject sent out by some smart Copenhagen top-
down politicians and consultants. His job was thenear these presumptions apart and break it
down to daily things that related to everyone ie @ray or another. He coined a term, “commonity”
— a combination of community and commons — whichréferred to in his discussions with the
locals, trying to persuade them to get on boardh wite idea of becoming investors in local
renewable energy resources. Also, Hermansen seimi@ortant signal by personally investing in
the project (Guevara-Stone, 20Jakobsen, 2010)

So, basically Hermansen convinced local investbas there was money in it: “The reason you
invest differs from who you are, but in the endsiebout money, and the fact that when we show
that if we do it like this we save on the importadf Everyone knows that price for oil fluctuates
and is therefore interested in doing something’ étsted from Jakobsen, 2010, 55). Furthermore, a
green development would bring new jobs, new busegsand increased business from more
visitors to the island. Today the island’s tourigrabsite, “Visit Samsg”, includes a major section

on Samsg as a renewable energy island.

The economic argument by Hermansen was based epoa made by an engineer from the city of
Aarhus (situated just across the water from Sanid®$.engineer won a contest in 1997 announced
by the Danish Ministry of Energy, where it was cdéted that it would pay to introduce renewable
energy on Samsg (Hoges, 2009, Guevara-Stone, 284 3) turned out, the calculations proved to

be correct.

Today the weather on Samsg is always good — 4t iledasrms of renewable energy production:
When the wind blows, the rotors turn. When it raihe straw for the heat generators grows. And
when the sun shines, the solar panels get to Wdr&.overall pattern here is that this rapid eight-
year transformation to renewable energy was madsilple by the presence of an SE, embodied by
Sgren Hermansen. He acted as a multiskilled emtnepr and came from a population that was big
enough to foster him. He was elected bottom-upjezhthe needed information, and through face-
to-face negotiations convinced the local investoug on Samsg that it was in their own economic
interest to make these relatively big investmesssthey would prosper in the longer run from their
shares in making the island climate neutral (Ja#0b2009).



3. The Model

In this section we set up a theoretical frameward amtroduce another SE before elaborating on
which skills an SE needs to be equipped with torawee the coordination and knowledge

problems that may prevent a group of people tontaluly produce a particular type of project.

Focus is on projects that generate both privatefiiefor example, power or biogas (valued either
for its saleability on the market or its opportyngbsts from the members’ own use of the produced
power or biogas), and non-market values like ledkifpon, more sustainable use of resources, but
also public goods such as cleaner air, more teyretc., which may also directly or indirectly

benefit non-members.

We restrict our attention to situations where mdogal investors are needed to actualize the
project. We defind = {1,2,:--,n} as the number of participants, withe I) denoting individual
participants. Many local investors are needed tmasbns where each potential participant has a
budget constrain’, assuming that the person will use his budgettcaing to participate in a good

project, but also that the individual budget is Brm@ampared to the fixed costs of the project.

An important characteristic of the “good projectt wonsider is that the development of the private
and collective benefit increases with the projeze.sThe vital assumption here is that for each
added participant the capacity of the project iases in such a way that the economic return for all
participants remains constant. Similarly, the aillee benefit of the project increases when the siz

of the project increases: The more participants, lrger the public goods component of the

project.

A secondary characteristic of this type of projedhat it exhibits economics of scale in the fain

particular network externalities and knowledge amfdastructure sharing. For example, building
the first wind turbine requires a lot of infrasttuie, like roads and power grid connections, and
negotiating contracts in order to sell the powedre Tost per capacity installed diminishes for the

following turbines, as some of the required infrastiure already exists.

More formally, the total costs of the project Wik described ag§7°%(n). Since the project size

increases with the number of participants, thd tmats are a function of. Thus,CT°%(n)/(n) is



the average costs of the project ah@(n) = CT°*(n)/(n). For a givenn (probably up to a
certainn size) adding another participant will lead to a@réase in the project’dC(n), so that
AC(n) > AC(n+1).

To make the analysis simpler we will look only gual cost sharing arrangements. This implies
that for any group of people that accept the project, each will pag** (n)/n of the total costs.
(This is not an important assumption, since otlmariag rules could also have been used, but the

equal sharing rule remains a focal point).

Second, the private benefit provided by the projgetiso shared equally. Let the total revenues of
the project berT°*% (n). Since, as the project size increases with thebeurof participants, the
total revenue is also a function of Let AR(n) = RT°*(n)/(n) be the average revenue of the
project. (We assume that this is constant and apeding om). The collective benefit is non-
market in type and is valued according to individpeeferences. Leti(n) be the size of the

collective good, so that(n + 1) > G(n).

We here try to replicate how a population can lexdeed by its preferences toward sustainability.
We will assume that a (relatively small) fractidntloe population values sustainability, but that th

majority is only interested in the private benedihd that these peoples’ decision is not affected b
whether or not the product/process contains a isiadtidity component. Even though this is a very

simple partition we believe our assumption capttinesessence of a normal population.

Therefore, we will now consider two types of papants: One group that does not value the
sustainability part of the project, but only caadmut the private stream of income they gain from
the project. We call this type of participant thdylge (E for economy or economic man). The
second type is the G-type (G for green). This gralgp cares about (derives utility from) the public
goods (sustainability) component of the projechc8iwe are considering relatively local (or small-
scale) projects, let there be a limit of potengiatticipants of2¢*£. All participants are equipped

with the following quasi-linear utility function:

uf(n) = uf(G(n)) + AR(m) —AC(n), t =G,E (D



The distinguishing factor between the two types is:

uf (G(n)) > 0 for G(n) > 0, uf (G(n)) = 0 for VG (n) 2

Another important distinguishing factor between tive groups of participants is that the G-types
will not participate unless it involves a signifitesustainability provision, whereas the E-typel wi
participate if they receive a positive net ben&fim participating. This leads us to two relevant

types of participation constraints:

Economic participation constraint (PCEjf:(n) = 0

Green participation constraint (PCG&)n) = G.

In order for a G-type to participate, both the P& PCG must be satisfied, whereas for the E-type
only the PCE needs to be satisfied. Note that ithjigies that the G-type can accept lower net

revenue from the project, provided that the G-conepd is large. We summarize the model in

Figure 1.

Figure 1: The basic structure of the model
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In the Figuren® represents the number of G-types needed for tioapgo collectively provide the

good, given thatG > G. A formal definition is:n% = arg{uf(n—1) <0 <uf(n) A G = G}.
Moreover,n%*E is the number of participants, including both @dy and E-types, needed for that
group to be willing to provide the good. Here ig lormal definition:n®*f = arg{uf(n — 1) <
0<ul(m)ANG=G}, t=G,E.



The consequence hereof is that if, for examplentiaber of potential participant$ +* is smaller

thann®*£, then the participation constraints will not bésfaed.

Given this structure, what are the reasons thaptbgct may not be implemented by the local
community (without help from an SE)? We point tootwain reasons. First, there is a need for
knowledge about the project. Opportunities needdoidentified and potentials quantified into
benefits and costs. Second, there is a great r@edobrdination. Due to the falling AC, such
projects involve many participants, and therefmeaone needs to be the first mover who gathers

people, initiates meetings, information sharing, et

This leads naturally to a discussion of the skhiagt an SE could or should be equipped with. As
already described in the introduction, an SE iseesgn who possesses extraordinary skills and
abilities, which he/she can utilize to get a grafppeople to provide or produce a good with a
sustainability component, a good that, without firesence of the SE, would not have been

provided.

First, what are the objectives of the SE? Sincalarote him/her a sustainability entrepreneur, it is
reasonable to assume that the objective of thes $& maximize the size of the project or the green
component hereof. Therefore, the SE acts as alistieaealist, as he/she, in order to meet his/her
objective, also needs to consider how he/she ocamivie people who do not have a preference for

the green part of the project.

So, how can an SE turn an otherwise non-realizegqirinto a success? Let us look more formally
at which skills the SE needs, depending on the ofmatuation. We point to four distinct abilities

which may all be relevant depending on the spedgi@ils of the above set-up.

1) Ability to make the project generate sufficientigln net benefits.
2) Communication and coordination skills.
3) Ability to influence non-green participants, makitngm care about the green component.

4) Trustworthiness.



1) The SE may have better knowledge than the l@adsit which types of investments are the most
relevant for their specific location and, througbrgonal networks, the ability to identify the
necessary production facilities and facilitate trensformation needed to create the project that
yields the highest net benefit or the highest l@fedustainability. 2) The second skill is rooted i
the personality of the SE and his/her ability tmrciinate. The SE needs to have a sufficiently
dedicated personality, making him/her a naturaddéeaand driving force. 3) Under certain
circumstances (to be explained below) a given ptagan only be realized if some E-types are
transformed into G-types. Here the SE needs to paveuasive powers to generate awareness of
and interest in the non-personal benefits of tlogegt. Finally, 4) the SE needs to be trustworthy;
that is, the local people who invest in the projacist to a sufficient extent believe that the Sk ca

in fact realize a profitable project.

Now we will identify situations in which the skillsf the SE are needed to implement the project.
These situations represent three versions of thepsdescribed above. (There are of course many
more possibilities, but the situations presentee Bhow that the finer details of the problem defin

which types of skills the SE must posses).

In this section we focus exclusively on the casefwdf information, and here the skill of
“trustworthiness” is not relevant. We will devotection four to the asymmetric case. Full

information implies that the SE always presentdithe costs and benefits of the project.

VERSION 1 is defined as a situation whae < n¢ andn® + nf < n%*E. In this version neither
of the participation constraints are satisfied.sTimight be caused by 1) high costs, which only fall
slowly when n is increased, 2) relatively low betsefesulting from too few potential participants,
or 3) a limited project size which leads to capaabnstraints. In any case this is the most
complicated situation for the SE to initiate a fedlale project. An illustration of version one is

given in Figure 2.

Here, the SE needs to have skills 2 and 3 in dadereate a project where everyone participates. In
particular, in this situation the only way to busidch a project, is if the SE can “transform” sarhe
the E-types to G-types. We refer to this sort ofaSE persuasive SE, since he/she in this case must

be able to persuade a sufficiently large numbdf-tfpes to also value the G-benefits.



Figure 2: A situation where the SE needs a lot of skills to succeed.

uf(G(n)) + AR(n)

One way to model this is to redefine the utilitynétion of the E-type as followsif (n) = «a -
uf (G(n)) + AR(n) — AC(n). Initially, the parametex = 0. A persuasive SE then has the ability
to increasex above zero. (For simplicity we here assume tHaE-dypes have the samg. This
situation is specified in Figure 3. For a suffidigrhigh «, it is now possible for the group to realize

the project, if they are faced with a persuasiwe multi-skilled SE.

Figure 3: The SE influences E-type preferences to also value sustainability.

AC(n) uf(G(n)) + AR(n)

AR(n) (a > 0)

AR(n) (a = 0)

There are several studies that discuss how belawalooices can be initiated. Within environmental
education Finger (1994) provides the following chaf links to show how information provision
can foster behavioral changes: More informat®mmore knowledge> larger concerns> higher

awareness> changes in value® changes in attitude® changes in behavior. See also James



(2010). Some studies reveal that persuasion cae havimpact on peoples’ behavior (see, for

example, Kraemer and Mosler, 2010).

VERSION 2: Consider a less demanding situation (med to version 1) whem® < 7%, but
n¢ +nf > n¢*E, This implies that even if all the G-types go tihge, they are unable to realize the
project; however, if all the participants, G- andyRes, go together, then the individual ratioralit

constraint is satisfied for all players. An examglehis is shown in Figure 4.

Here, in principle the SE does not need to chahgepteferences of the E-types and can instead
focus on coordinating and communicating informatédoout the benefits and costs of the project.
We can call this type of SE a unifying SE, in thatshe needs to be able to combine the economic
potentials of the project with its sustainabilitytentials and, in so doing, get all the G-types Bnd

types to joint forces.

Figure 4: A situation where the SE needs coordination skills to succeed.

AC(n) uf(G(n)) + AR(n)

Version 3: Here we have a situation whefe> n¢, butn® + n” < n°*£. See Figure 5. Due to the
definition of ¢, the G-types as a group will be able to createopept of the size®. In this case an
SE who is able to provide the G-component is swffit; he/she does not need any additional skills

(assuming that the G-types can coordinate thenselve

Figure 5: A situation where the SE has different options.



AC(n) uf(G(n)) + AR(n)

ﬁG TlG nG +E T_lG +E

However, if we introduce the pervasive SE theral$® another possibility; if he/she is pervasive
enough this SE can produce a larger project okiben®*E. To sum up, here the SE only needs
skill 2 or skill 3.

So far we have assumed that any SE can producsathe costs and benefits for the project.
However, skill 1, the ability to provide a high regnefit, is an important skill. In the next sentio

we assume that there are different types of SE$ypeaof SE who can deliver a high performance
project and a type of SE who cannot. Furthermore,assume that the potential participants to

begin with are unable to identify which type of Biey are facing.

4. Asymmetric information and signaling of high performance
Because such investments are made up-front, thigipants need to know what type of SE they

are facing — does the SE have the needed skills?

So far we have only looked at which skills the Sedfs if full information is provided. Consider
now a situation where the potential participantsxdbknow what type of project they are supposed
to be part of. If, for example, the SE claims thatsion one prevails and the SE has the necessary
skills (2 and 3), and if everyone chooses to padie, the project will be profitable for everyone.
But what if the SE overstates the green and/or @oan components of the project and in reality
wants to force the project through for his/her csake? The presence of a potentially bad SE, who
does not possess skill 1, will challenge a godv@tg can truthfully deliver the necessary green and

economic potentials.

Consider a situation where there are two posgibb®mponents(; andGy, and wheresry > G;.

There are also two possiblecomponentsE; andEy, whereEy, > E;. We link this to the SE by



defining four possible SE typeSEyy, an SE who both provide&,; and Ey; SEy;,, who both
providesGy andE;; SE;y, who both provides; andEy; and finallySE;;, who both provideg
and E;. The incentives are now so that an L-type SE algsts, who untruthfully announces the
green and economic potentials of the project aodsequently, fails to make the project profitable

for the participants, even though he/she has peitis do so.

To make this interesting, imagine a situation wathinformation structure where the participants
initially do not know which skills the SE is equigxb with. Instead they have certain beliefs about
the given type of project (and the given type 0j.Skch prior belief depends largely on the history
(record/reputation) of the SE. Past successesasgerthe potential participants faith that the SIE wi
also create a successful project this time.d%t = prob(G = Gy) be the (common) prior belief
that the SE can provide a high green performanamilaity, let pfo = prob(G = G;) be the
(common) prior belief that the SE can provide ahh@gonomic performance. We assume that
beliefs differ between types, but are identicallesn members in a group. Moreovet? andp®e

are assumed uncorrelated.

Let the people be able to form expectation andutatle the expected utility. The expected utility

function is therefore:

E{pc;pg}uf(G,E; n) = plul(Gy(m);n) + (1 — pul(G,(n);n) + pEAR(Ey; n)
+(1 = pBYAR(E;n) — AC(n), t =G,E 4)

An interesting case is when the potential partitipaefuse to participate due to prior beliefs, but
where everyone would in fact profit from participat if the SE turns out to be an H-type SE. In

this case, the SE must try to convince the pagitip that he/she represents an H-type SE.

Due to their objectives, all types of SEs wantdalize the project, and they therefore want people
to believe that they possess certain skills. Waurass however, that there exists no costless
verification technology by which the SE can revaalher type. In order to change the beliefs of the
group the SE thus needs to act or send a signatiiamake it more likely that the SE is a

“skilled” SE who is able to produce a high greed/aneconomic performance.



We will not set up a formal signaling game modei, instead use the logic of such a framework. A
skilled SE needs to act in a way that would noinbiae interest of (or feasible for) an unskilled, S
even if it would increase people’s beliefs that 8teindeed is skilled. The characteristics of sarch
action could, for example, be that it is eitheri@ag&heaper) for the skilled SE to produce, ot tha

can be produced in a larger amount.

A signaling device carries with it information albdhe type of sender that might have sent the
signal For example, if an SE invests his/her owsoueces into the project, he/she would be

signaling that the project is profitable. Formallgt a’ be the signal devicg Assuming that the

range ofa’ is discrete (and finite}s/ € {a/,a), - al}.

Formally, write SEg, r,, 8 = {L,H} and definep(a/|SE;,k,) as the conditional probability of

SEGy e, » QiVEN observin@{. Let the Bayesian updating, after observitﬁgbe:

p(aljl'SEGg,EH) - pFo
p(ailSEcyey) - PP + p(ailSEgys,) - (1 — pFo)

p(SEGG'EH |a{) = (5)

p(SEg, k, lal) is called the posterior belief.

An example of this is a situation wherkis the income that the SE invests, afda {a/,,,, a{ligh}.
Upon observinga{ligh, it is more likely to see this among high E-typlean among low E-types.
Furthermore,p = 0.5, p(ahign|SEcye,) = 0.9 and p(ah;gnlSEc,r,) = 0.2. Upon observing
a{ligh, the participants update their prior beliefs adouy to:

. 0.9-0.5
p(EH |ahigh) = 09-05+0.2-05

= 0.82 (6)

Given the priors, it is equally likely that the S$& of a low E-type or of a high E-type. Upon
observing the action! = a{ligh, it is much more likely that this action is prodddy a high E-type

than a low E-type, and if yes is observed, the growembers will update their prior probability
according to a posterior belief of 0.82. One reasby beliefs are not equal to 1 is that it is not

completely unlikely that the SE has so high prefees for the green component that he/she would



be willing to sacrifice a considerable personabme for the sake of a project that will not generat

high private benefit.

We can imagine various verification technologiegraling devices), which a (high-performing)
SE may employ to convince the group members thafptbject is a good investment. We focus
here on cases where the SE, through certain actiamsincrease the probability that he/she is a

high-performing type of SE.

Such actions (signals) can be grouped as follows:

1) Signaling high performance by first moving and nmaka “real” costly investment in the
project: willingness to engage (invest) in the pobj
2) Signaling by providing convincing (trustworthy) armation about costs and benefits, for

example through reliable external expert informatio

Note that an SE who talks a lot, but rarely acts&ho provides limited documentation, will not be

perceived as trustworthy and will not be able towtace people to engage in the project.

Now it is possible to combine the signaling apploadth the model from section three. We will

look at three situations: 1) a situation where3lkeneeds to signal a high economic performance to
implement the project, 2) a situation where therf@gds to signal high green potential to get the
project implemented, and finally, 3) a situatioattcombines the previous two, that is, where the

SE needs to signal high performance in both dontaimaplement the project.

The first situation is structured as follows: Calgsithat an L-type SE represents version one (that
is, the SE cannot for the given number of potem#aticipants provide a project that satisfies PCE)
However, an H-type SE represents version two. M@erior beliefs support version one. This is
a situation wher&uf (G, Ey;n) > 0, whereEuf (G, E;;n) < 0, but whereEuf (G, E(pfo);n) < 0

for n*P. This is illustrated in Figure 6. Prior belief &, is so low that no project is created,
whereas prior belief fogp% is so high that if the E-types choose to partigipthe G-types will joint

them.



Note first the possibility of ncreasirmg and increasing beliefs of being a high E-type.eH@n SE
who can increase sufficiently, but not alter prior beliefs can becsessful, as can an SE who

cannot increase, but who can instead increase the probabilityicefitly.

Figure 6: The mechanism for successfully signaling a skilled E-type.

AC(n)

Euf (G, E;n) — AC(n)

Euf(G,Ey;n) — AC(n)

\\ Euf (G, E(p™);n) — AC(n)

Euf (G,E;;n) — AC(n)

HereEuf (G, E(pf); n) is the expected utility for the E-type given primliefs.

However, in any case the increase in beliefs valpithe SE implement the project. Fooe= 0, in
this case, an SE needs to be able to increasedbp’g belief that he/she is difty ,; type. Define
pE = arg{AR(n“*E) = AC(n“*E)} as the threshold value of the probability that$ifeis of a high
E-type such that the value is high enough to enthatethe project will be produced.

From the updated formula, and lettip§(a) be the posterior belief that the SE in a high [gety
after observing signalg, the ability of the high-skilled SE to change theidfsl sufficiently such

thatpf (a) > pt, is easier:

1) The more effective the signaling device (measused(a;|SE,,. 1 )/p(a:|SEq,,.))-
2) The smaller needed change in probability (measbygif — pZo).

3) The larger the number of possible signaling devices

As noted above, it > 0 the SE needs to do less in terms of signalinghtmmge the PCE into a

positive one.



Now consider a case whepée entails that the project will be initiated if ortlye G-types choose to
participate. However, the G-types will not partati for p%, but they will if 1 > p%(a) > p¢ >

pY. Here,p¢ is defined in the same way a&.

Compared to the above case, the SE can now onlg tmpgmplement the project if he/she can
increase the probability that he/she is a greeggd-SE. In this case the task of a truly high green
SE is to signal his/her true type and thus incre&4€e) > p¢. This could, for example, be done by

initiating a small production that produces greeargy or is truly organic.

As before, the more effective the signal, the larde number of signals available, and/or the
smaller the needed increase in probability, theentigely it is that the high G-type will succeed.

In the final casep® andp®e entail that unless posterior beliefs are suffittieincreased for both
dimensions, the project will not be initiated. st case the SE needs to signal a high type in both
the G and E dimensions, that is combining the $igggroposals from the two cases above —
pf(a) = p° andpf(a) = pE. In this case only a truly multiskilled SE (repgating a high E and G
type) can implement this type of project. Note flois case one important complication, where a
signal increasing belief in one dimension reduceleebin another dimension. That is, signaling
high green performance might, for example, redwets that high economic performance is also

feasible.

5. Conclusion

Motivated by the puzzle of the renewable energgndlof Samsg, the main research question was
how a sustainability entrepreneur (SE) can fatdita transition from brown to green energy. Our
theoretical model suggested that the SE could poese skills, namely 1) the ability to make a
project both profitable and sufficiently sustairgt®2) communication and coordination skills; 3) the
ability to convince non-green actors of the valieghe green component; and 4) trustworthiness,
i.e., trust that the SE carries reliable informatigVe then demonstrated how different versions of

the model needed two or more of the four skillsthar project to be realized.



In the case of Samsg Sgren Hermansen acted agiskitiedl SE who used three of the four skills
outlined. First, he convinced the local people alibe profitability and sustainability of the proje
(skill 1). Second, he acted as a communicator aaddinator of the green energy project (skill 2).
Third, he failed to convince non-green actors ef vhlue of the green component (skill 3). Fourth,
he built a good reputation by investing in the pobjand was known among the locals as a reliable
and trustworthy person (skill 4). Thus, three o thur skills were used by the SE — and this was
sufficient for realizing the project. Overall, th@ain result of our theoretical model can help eixpla
the success of entrepreneurs such as Hermanspardpective, the theory and the case show that
the crucial element is the ability of the SE to wione non-green people that the project is “more
profitable than green”.
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