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My research focused on determining the reasons édathk of renewable energy development
in the Caribbea The research method consistedr@inly a qualitative case studgs well as a
guantitative surveyThe resultsuggest that the mafactorsaffecting development of
technologyare thelevel of entrepreneurship, impact of international agencies, irdeieh

individual champions, formal and informal institutions.

A questionnaire as developed to explore whether generalisations could be made over the 36
political jurisdictionsthat were included in the studyultiple linear regression modedsd a
correlation analysisvere runthat led me to speculate that there may be a link between level of
entrepreneurship, influence of champions, informal institutions and intentions of a political
jurisdiction to develop renewable energy projects as indigatpokvious literature (Russo 2003,
Espinoza and Vredenburg 2010 a and 2010b, Westley and Vredenburg, 1997).



"O%+,-10.1.0%$ |

There are many people, far too numerous to memaimidually, who made invaluable
contributions to this researchwill always be grateful to the late Prof. Oliver Headley who
provided the inspiration for me to dedicate my career to the promotion and development of

renewable energy.

In terms of this studyfjrst | need to thankny supervisorDr. Harrie Vredenburgvho has

sharedmy dream of transforming the Caribbean with renewablergy, ever since he was my
supervisowhile | wasdoing my Msc Degree inEcuadorbackin 2002 His guidance, direction

and continued enthusiasm throughout the course ostilis/kept me mowated and much of

what | have been able to achieve in tigisearchs as a result of his influence. It was a pleasure

to have him with me in the Caribbean while |1 conducted swoirtiee interviews and site vis.

Harrie has also played a role in formirge tcompany Element Renewables Inc (ERbere |
aminvolved agpart of ateam seeking to take lessons learned in this research and apply them in

viable commercial projects in the Caribbean.

| am also indebted to other committee membersBanda KennypDr. Michal Moore and Prof.
Tang Leewho made sure | covered all theaessary bases in terms of theedisciplinary

nature of the study.also thank Pauline Fisk in the Interdisciplinary Graduate Program (IGP)
office who was magnificent in making surenet my deadlines order to meet the requirements

of the program.

| owe a lot toGrad student in Mathematics and StatisEcsmanuel Thompson who helped me
with the Statistical analysis haveto alsothank Haskayn&rad Students Xiaoyu Liu and

Prakah Das who gave feedback and guidance in aspects of the questionnaire for the survey.

The survey was conducted across the entire Caribbean and | needed questions to be translated
into French, Spanish and Dutch. | thank my translation tedrby David Saaoz, Elizabeth

H% ODQFDY B&BrRMEISE&wWho worked hard to contact people in the fBmglish

speaking territories. | especially acknowledge David Sandoz, who went way beyond the call of

duty to make sure that we got close to 100% in terms of pgypdlitical jurisdiction responses.



This research would not have been successful without the cooperation of the more than 150
energy stakeholders throughout the Caribbean who gave of their time to take part in interviews
and background meetings and qaete the survey. In many cases meetings were arranged at
short notice and these professioraggspitebusy schedules were accommodating and flexible in
ensuring that they gave thecessary time and information to make this study as comprehensive
as it cauld be.

Special thanks to miamily, especiallyparentsCarl and Lois, my wife Heather and my sister
Claire who supported me throughout this period of study.

Last, but certainly not legdtneed to thank my friends in Calgary, Barbadodtherest ofthe
Caribbean and the wider world, especially those involved in communities dedicated to promoting
the virtues of reason, logic, evidence and critical thinking. Having frequent interactions with
these pationaliststhelped me to continually challenge mydel question my assumptioasd

ways of interpretatig resultswhile conductingesearchWords cannot fully express how my
interactions with these individuals have impaaedhis research as well as my overall personal

and professional life.



2'#-.1+314+*% *%$
ADSIIactc « € « « K K K K K K KKK KK LK KLU« LL
Acknowledgements « « « « « K K K K K K K KKK KKK KK« LLL
Table of Contents « « « « « « « & € € € K K € K K K K € K KKK KKK KKK v
List of Tables« « « « « « « & € «€ « & € € € € K K € € K KKK KKK KK KKK X
List of Figures and lllustraticig « «  « « « «€ € € € € € K K € €L K K LK K<«

List of SymbolsAbbreviationsandNomenclatures « « « « « « « « « « « « « « « « [ L

CHAPTER 1 INTRODUCTION

1.1Backgroundk « <« « « « « < « & & €« & & € € KL K K € € LK KK LK K KK «
2EMHFWLYHV ALK LLLLLLLLLLLLLLLLLC L« 1]
BHVHD UF K« « &« &« « &K KKK KKK KKK KL KLL K KKK K KKK KKK A2
BHV X O W V « « € € € &« K KKK KKK KK KKK KL L LKL KKK KK 13
(YDOXDWLRQ««««««««««««««««««««««««««««««« 13

165HVHDUFK 4XHVWLR Q ««««&®&&EKKL KKK KKLLL LK« <14

1.7 Summary of Research Activities and LOQIC THe@ « « « « « « « « « « « « « « .14

1.8 Outline of Chapters K ZZ IR X X X Xy 3 s 16

CHAPTER 2 BACKGROUND TO CARIBBEAN ENERGY CONTEXT

2.1 INtrodUucCtioN« « « « &« €€ & & K K K K K K & & K K K K KKK K KKK KKK KL 18
2.2 Technical Challenge@ [ (R (R (R (R R (R (R (R (R (R L (R (R (R L (R (R (R (R (R (K 22
2.3 Regulatory and Policy I@&Ilenge s« « « « « « « « « & € « & € & € « € € K € € 27

2.4 International Agencies and Renewable Energy for Developing Countiies« « « « 30

CHAPTER 3 THEORETICAL CONCEPTS AND LITERATURE REVIEW

3.1 INtrodUCtioNnK « « « « « « & € € € K € € € € K K € € K K KKK KKK KKK 32
3.2 Domain Theorf « « € € € € & €« & € € K € € K € K K € K K KKK KKK 33
3.3 Natural Capitak « « « « « € «€ & € & € € K & € K € K K € K KK KKK KKK 34
3.4 Social Capitak « « « « «€ € € € € € € € € € € € K K KKK KKK LKL K « « 34
3.5 Innovation Theory « « « « « « « « « K €« KL KL LKL KK KKK KKK KKK 36
3.6 Institutional EffeCts « « « « « « « « & € « €« K & € € K K K € K K K K K« 37



3.7 Individuals, Champions, Network Interrelation, Institutional Fagtars< « « « « «

CHAPTER 4 RESEARCH METHODOLOGY - MIXED APPROACH
4.1 Qualitative and Quantitative Methogls « « « « « « « « « « « « « « € € K & «

4.2 Qualitative AnalySig « « « « « & € « & & & & K K & € € LK KK LK K KK

4.2.1 Choices of Countries for Studyteral and Theoretical Replicatian« « « «

4.3 Quantitative ANalySi8 « « « « « « « & & € K K & & € K K & € € L K & K K K

4.3.1 Distribution of Questionnaike« « « « « « € € € € € & & K & & K K «

CHAPTER 5: CASE STUDY OF CARIBBEAN RENEWABLE ENERGY
DEVELOPMENT
5.1 INtrodUCLiONK « « « « & « « € & K & & K & K K K & K K KK K KKK KKK K

5.2Lessons from CREDP Stud(y« I EZZ ZZ Z R A R R

CHAPTER 6: CASE STUDIES OF CARIBBEAN POLITICAL JURISDICTIONS
6.1 INtrodUCHIONK « « « « « & € & & € K K K KL K K KL K K KKK LK KL KK KK
6.2 Organisation of Eastern Caribbean States (OEGE) « « « « « « « € « « € « «
6.2 1 Regional Perspectivec « « « « « « « « & « « « & & € € « & & & € «
6.22 Renewable Energy Activities of Selecte@&CS
States € « € € € € € € € € € € € € € « 75
6.22.1 DOMINICAK « « « « & & « K & & K K & L K K K K L K K«
6.2.2.2 St.Kitts and Nevis« « « « « « « « R XX
6.22.2.1 St. KittS« « « « « « « « € «€ « € «€ & € € & € K &
6.22.2.2 NeVISK « « « « « « « & « « & « € € & € € & « K« «

6.2.2.3 St. LUCIAC « & « « & & K & & K € & K K & K K KK KKK K

6.2.2.4 St.Vincent and the Grenadiiic « « €« € €« € € €« € € € € € &

6.22.5 Grenada& « « « « « « & « « & & K « & « € & & K« K & K« K«

39

45

« 47

48
51
51

.53
65

67
67
68

« 75

(9

0
81
83
85
85

6.22.6 AntiguaD QG W DUEXG D « « & « € « « € € € €« K & €« &« B&

6.3 Dutch Caribbear « « « « « « « « «€ € € & & & & & K K K K KKK KL KK K KL
6.3.1 CUraCat « « « « « « &« & & & & & K & & & K K K KK KKK K KL K

6.3.2 BONairex « « « « « €« & €& & <€ € K K K & € <€ & & K K K KK KKK K

Vi

.87
..88
.90



64Jama|ca( LCER GO GO CER R CER (O (O GO COR GO (O (O (O (O GO G COR (O (O GO G R GO (O (O GO (R (O (¢ 91

6.5Barbados« « « « « « « « « € « & & € & & € K K K K K KKK KKK KKK K .95

6.6 GUYANAK « & & & € € € & & &L KL & &L KKK KKK KKK 01
6.7 Trinidad and Tobaga « « « « « « « & « « & & € € K & & € L L K K K KKK 02
6.8 The Bahamas< « « « « « « « « « « € « € & K & & € € € € K K K K KKK« 04

6XPPDU\ RI ,PSOLFDWLRQV IURP &DVH 6WXGLHV Rb

CHAPTER 7 RESULTS OF QUALITATIVE STUDY (CODING)

7.1 The Coding ProCesce « « « « « € € € € € € € € € € € € € € € € € € K« K 09
7.2 Second Orel Codest « « « « € & € K & K & K & K & K & K K KKK KKK KL 13
7.3 Third Order Code8 « « « « « « « & « & « & K & K & K & K & K & K & K & 20
7.4 Coding Frequency and Interaction Coding « « « « « « & « & & « & € K & 20

CHAPTER 8 RESEARCH DESIGN: TESTING OF HYPOTHESES THROUGH
QUESTIONNAIRE BASED EMAIL SURV EY

8.1 INtrodUCIONK « « « « & K « & K K K & K & K K K K K KKK KKK K «««« 131
8.2 The research instrumemeliability and validity checke « « « « « « « « « e« 132
8.3 Links between questions and CONSIrgtiS« « « « « « « « « « e e« 32

CHAPTER 9 RESULTS +*QUANTITATIVE ANALYSIS

9.1 INtrodUCtioN« « « « « « & « € & & € K & K K K K K K K KKK LK KL «««« 136
9.2 Response Rat® « « « « « « « « & & & & « « & & & & & K L LKL« «««« 136
9.3 Multiple Linear Regression Modek « « « « « « « « & « « « & & « « « « «139
9.4 Hypothesis testing IR LR R (R (R R (R (R (A (R R (R (R (R (R L (K (R (R L 4 « «« «« 143

CHAPTER 10 DISCUSSION OF RESULTS - QUANTITATIVE ANALYSIS

10.1 IntrodUCHION® « « « & € € & & & K K K K KK K KKK KKK KKK «« «« 45
10.2 Key FindingsdMultiple Linear Regression Analysis« « « « « « « « « « « «« ...145
10.3 Key Findings Correlation « « « « « « «€ « « € € € € € € € € € & « «« «« 46

Vil

SROH RI



CHAPTER 11 CONTRIBUTION TO LITERATURE, CONCLUSIONS, LIMITATIONS

111 INtrodUCTIONK « &« & <« & &€ & & € & & L L & € L & KKK LKL LK « «« «149
ILPLWDWLRQV RI BW X G\ «««««&&LLL KKK KL LK @< £.6153
,PSOLFDWLRQV RI 6WXG\ IRU &DULEEHDQ (QXHWWJY3ROLF\ D

11.4 Suggestion®r further studyx « « « « « «€ € € € € € € € € € € € € € « « « 57

REFERENCES

APPENDICES

viii



56$%!+312'#-1$

2'#-17 156$%!+318+-6%6('-19:&6$/6(%6+*$16*1:%:/<
2'f-1= 1> <IP4/6('%+&S+ N &BHH. *18+-6966('-19:&65/6(%6+*$16%1:%4:/<
2#-1@!>.<IAA'&' (%.86$%6($!+31419%:/<18+-6%6('-19:&6$/6(%6+*$
2#-1BI"CC.*/6(.$!;:11'&< !

2'#-1D IEG&SVOF!;.(+*/1*/12AB&/G&/.&14+].$!

2#-H I+ $F1+:&($!I*1J:+%.$ |

2'#-1K 1206.&' (%6+*1+3!1+/5

2#- 1L IM.$C+*$.$1#<14+*%&<NIC+-6%6('-10:&69/6(%6+*

2% 1P IM.SC+*$.$I1#<IM.06+*

2'#-17Q IM.0&.$$6+*IM.$:-%%

2#-177 IMISR:'&./1S'-1. $I3+&I1+/.-$ |

2H-17= 14+8&8&.~%6+*$1H.%, . * (+*$%&: (%$



56$%!+3!E60:&.$!"*/1?--:$%& ' %6+*$

E60:&.17!"S.&'0.14' &6##.™*I T-.(%&6/(6%<12'8633$! UNGTEQW
E60:&.1=IX'Cl+319%A.14' &6##.™

E60:8.!@";(A.1'%6(!;:11'&< +3IM.$.'&(A!"(%6S6%6.$
E60:&.1BIY+1'6*$!16*1%A.1;:C&!/+1'6* |
E60:&.1DE'(%+&$!"33.(%6*01%A.1Y.S.-+C1.*061+31;:$%'6* #-.12%/:$%&6 . $SIUTSCE*+ Z'1'*/!
[&./.%#:&01=Q7QW

E60:&.IH(A. 1'%6(1+31X. YA ++-+0%

E60:&.IKX'Cl+3IT'$%.&*14' &6##.*1:%'%. 9

E60:&.IUX'%&6\$A+ 60161C' (%!1+314A' 1CE+*$I*IE+&1'-N?*3+&1'-12*$%66%:%6+1$
E60:&.1P8&.-616*' &<!4+*(.CY:-IX+/.- |

E608.17Q& CAB(1+312+C17=1(+/.$16*%6.8'(%6+*

E60:&.177)& CAB(1+312+CI7D!(+/.$!6*%.8'(%6+*

E60:&.174X+/.-14+314+*$%&: (%!M.-'%6+*$A6CSI UP*(.FI=Q7=W

E60:&.17@:6- /6*01+*1%A X+/.-IUTSCE*+Z'1"/1[&./ *#:&OFI=Q7QW!
E60:&.17B2--:$%&'%6S.1J:+%.$1+314+*$%&:(%!M.- %6+ *$AGCS
E60:&.ITDM.$C+*$.$1#<1;%").A+-/.&!]&+:C !
E60:&.ITHM.$C+*$.$1#<18+$6%6+*16*1 GO 6 %66+



56$%!+3!;<1#+-$F!"##&.S6'%6+*$!"*/11+1.*(-'%: &.

Symiol Definition
APUA Antigua Public Utilities Authority
BEC Bahamas Electricity Corporation
BL&P Barbados Light & Power
BNOC Barbados National Oil Company
CARICOM Caribbean Community
CARILEC Caribbean Electric Utilities Association
CAWEI Caribbean Wid Energy Initiative
CDB Caribbean Development Bank
CDC Commonwealth Development Commission
CEIS Caribbean Energy Information System
CERE Centre of Excellence in Renewable Energy
Caribbean Information Platform on Renewable
CIPORE Energy
Caribbea Renewable Energy Development
CREDP Project
Caribbean Renewable Energy Technical
CRETAF Assistance Facility
DOMLEC Dominica Electricity Services
ECERA Eastern Caribbean Energy Regulation Authorif
Economic Community of Latin America and thg
ECLAC Caribbean
ECTEL Eastern Caribbean Telecommunications Authd
FAPE Fundashon Antiyano Pa Energia
FTC Fair Trading Commission
GEA Guyana Energy Agency
GEF Global Environmental Facility
GIZIGTZ German Technical Corporation
GPL Guyana Power and Light
GRENLEC Grenada Electric Utility Services
IADB Inter American Development Bank
IRC Independent Regulatory Commission
JPS Jamaica Public Service
LUCELEC St. Lucia Electric Utility Services

Xi



NEVLEC Nevis Electric Utility Service

NGC National Gas Company

NIA Nevis Island Administration

NPC National Petroleum Corporation

OAS Organisation of American States

OECS Organisation of Eastern Caribbean States

OLADE Latin American Energy Organisation

OUR Office of Utility Regulation

PCJ Petroleum Corporation of Jama

PSSP Power Supply Support Program

PUC Public Utilities Commission

RES Renewable Energy Services

RIC Regulated Industries Commission

SKELEC St. Kitts Electric Utility

T&TEC Trinidad and Tobago Electricity Company

UEAP Unserved Electricity Area Bgram

UNDP United Nations Development Program
United Nations Framework Convention in Clim

UNFCCC Change

UWwiI University of the West Indies

VINLEC St.Vincent Electricity Utility Services

WEB Bonaire Bonaire Electric Utility

\WIP West Indies Power

Xil










AA'CY%.8\7_1N12*0h&+[:(9B6+*
7 _7N00&+H

The Caribbean is agion rich in renewable sourcegind, solar and geothermal being
the princi@l onesHowever, n spite of indications that there is potential for these resources to
be developed in a manner that is economically sustainable, the level of uptake of these
technologies is lower in most of the islands tbae would expecin this study | soughb
determine the factors that contribute to thik of ceployment andnvedigatehow these factors
impact oneach other.

| considered that if | could identify key factors that contributed to the success or failure of
projects in the region, | would be able to prefticta given political jurisdictiohwhetheror not
a particula renewable energy project or industry is likely to becgssful in its implementation.
From the outset of this research | was of the view that an in depth study of the experiences in the
political jurisdictionscould provide insight into how informal mebrks within the region
functioned.From my personal experience working in ®&ribbeanl recognzedthat subtle
factors such aattitude mindset history, legacy and cultural identihad an impacbn energy
decision making. It is true that factors Buas these are mentioned in literature from time to time
but there are few examples whéhey have beestudied in depth. The use of qualitative
technigus helped me to study these in depth factors whereas more quantitative techawpies
a general indiation of causal relationships between factbrsetting out to assess the issues |

looked at the experiensgloballyas relates to the adoption afssainable energy technologies.

In the last two decades since the Rio Earth Summit in 188&lopingcountries have
sought to use their resources in a manner that is sustainable from an economic, environmental
and social point of view (Rio Declaration, 1992). This has led to many countries actively looking
to exploit renewable energy resources availaldallg rather than continue their dependence on

foreign oil reserves.

! M3ROLWLFDO MXULVGLFWLRQT KDV EHHQ XVHGhatghaiMKrefersG LVVHUWDWLRQ
countries in the Caribbean but alsclude islands, parts of an island, groups of islands or mainland territories that

are not independent but are politically separate jurisdictions



In spite of this stated intent globally, renewable energy sources continue to struggle to be
adopted into the mainstream of the energy mix. There have been a number of reasons advanced
for this lack d deployment; foremost among seis the high upfrdrcost of developing

renewable energy technologisd the lack of necessary funding in many jurisdictions. However
even as these arguments have been made, costs of fossil fuel souecsshiaved to rise,

making renewable eneydgechnologies more competitivEhis suggests that there are other

factors at playaffecting the lack of uptake

In the Caribbeathe large differences ipolitical jurisdictionchaiacteristics over ahortdistance
means that the region can serve as a laboratory in seeking greater understanding of institutional
issues relating to energy. Biologists such as E.O Wilson have been attracted to islands for study
for this reasonWilson, 1985). For every political jusdlictionin the developing worldree can

find an analogous political jurisdictian the CaribbearPolitical jurisdictions in the Caribbean

in a manner similar to the wider world, show contrasts in terms of resource endoywments

colonial histories, systentd regulation and systems of governance.

|
Given the natural variability of renewable energy resources, successful generation and
consumption depends on diversification of generation sources to provide electricity supply. In
many parts of the world divefgation of generation is achieved through feeding electricity

supply into a large giisystem. With its many political jurisdictions, many of which are islands,
dispersed throughout a large geographical area, the Caribbean presents many unique technical
regulatory and policy challenges for renewable energy development. The fact that
interconnection of grids is not generally feasible between Cariljfs#ical jurisdictions means

that these jurisdictionisave to ensure that generating capacity is dvailan site; this means

that levels of reserve capacities tend to be high.

Figure 1shows cost per kWh fa number of Caribbean political jurisdictions
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The aspect of cosif electricity is an important one to consider when investigating the barriers
and drivers to renewable energy in the regidany stakeholdersterviewedsuggestedhatit

was the cost of the renewable energy technologies more than any other fast@sthat
responsible for the lack of deployment. However, the cost of wind energy is available in the
market today at about 9.7 US cents/ kwWh in the USA (USDOE, 2012). This is lower than the
cost of energy generation in all of the territories listed abovethéttexception of Trinidad,

whose low cost of energy is due to the availability of oil aatiral gas within that political
jurisdiction It appears that other institutional factors such as those suggested by Espinoza and
Vredenburg (2010 a, 2010b) and9Ra (2003) play a role
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It was noted earlier thalné Caribbeampolitical jurisdictionsare diverséin many respects
However, mtwithstanding the complékes and differences, these political jurisdictitiase
many things in common. To a large extent they face similar threats, such aslatddto
climate change impactenergy security and rising costs of fossil fuel produthss has led to
increagng interest in the development of renewable energy sourcesne political

jurisdictions, but impediments to development remain.

In BarbadosiI RU H[DPSOH %XQNHU p&T KHDY\ IXHO RLO LV WKH P!
generation. Oil prices in 2008 used the price for consumers to reach 40 US cents/KWh, yet
JHQHUDWLRQ LV VWLO @ Bdl RtMtHefovelde@aime RutiEWing én@rbyHsU

being explored and is seen already as an economic alternativtestillbas opposition from

resicents in the face of increasing dedi@m government to secure land fourism

development.

2 Map taken from John Anderson Noralta Real Estate www.letsgetmoving.ca
3 Diversity includes both physicalftérences in terms of resous;size and topography as well as political and institutional
organkation.



There areclearlya number of economic issues, lnaim the preliminary analysis wasapparent
that there are a number of psychological ancwizational baiers' that exist.To what extent
are these barriers significamiPe the barriers the same for egudlitical jurisdictior? This is
what | have sougho find out through thistudy. Finding te answers to these questions could
potentiallyhave an enorous impact for the development of energy poaoyl strategyn the
region.

The unit of analysishosen for the studyas GHILQHG DV pSROLWLFDO MXULVGLF
representedan island However the study includadainland territories of Bete, Guyana,

Suriname and French Guyana. Belize, Suriname and Guyana were included due to their

membership within Caricom which is the political union of countries in the region. French

Guyana was included due to its historical connection to the Caribbdaerg formerly part of

Guyana.

7KH WHUP pFRXQWU\Y FRXOG QRW EH XV H Guriddictibhkinth¥ QLW R 1 L
region are not independent nations but dependencies or overseas territories. Howpiterpin

not being separate couls, many of these island states have a level of autonomy as there is a

local government that has control over policy and decision making in various s8otoes.

countries are nae up of a number of islands and governed as one uniitStand Nevis is

unique case in thatig a country but although the federal government has constitutional

jurisdiction over the twin island state, decision making for Nevis in terms of most of the sectors
including energy lies within Nesi It was therefore considerappropriate to treat St. Kitts and

Nevis as separate political jurisdictions for the purposes of this study.

Table 1 gives the list of political jurisdictions included in the study.

* Barriers refer to factorspolitical, social, physical or economi¢hat impede the ability of a country/political
jurisdiction to develop renewbbenergy technology.



Table 1: List of Political Jurisdictions in Study

Anguilla

Dominica

Saba

Antigua and Barbuda

Dominican Republic

St. Barthelemy

Aruba French Guyana St. Eustatius

Bahamas Grenada St. Kitts

Barbados Guadeloupe St. Lucia

Belize Guyana St. Maarten

Bermuda Haiti St. Martin

Bonaire Jamaica St.Vincent and the Grenadine
British Virgin Islands Martinique Suriname

Cayman Islands Montserrat Trinidad and Tobago

Cuba Nevis’ Turks andCaicos

Curacao Puerto Rico United States Virgin Islands

Table 2gives information related tgeography, population, renewable resourcestigalistatus,

electricity costs and installed capacity for each of the political jurisdictions involved in the study.

® Note: St. Kitts and Nevis although one federally united country consisting of two islands were treated separately for the

purposes of this study since Nevis is samtionomous and has governance and decision making authorifisawen energy

sector through the Nevis Island Authority (NIA).



Table 2 Key Indicators of Caribbean Political Jurisdictions involved in study

State/ Political | Area/ Terrain Population RE Installed Cost of Political Status/
Jurisdiction cm? Sources| Capacity electricity
m
/
IMW
cents/kW
h
Anguilla 90 flat 13,500 Solar, 28 35.71 British Overseas
wind Territory
Antigua and 442 Mainly 89,000 Solar, 27 38.01 Independent Former,
Barbuda flat wind British Cdony
Aruba 180 flat 108,000 Solar, 266 25.24 Member of the
wind, Kingdom of the
Netherlands
Bahamas 13,880 | flat 316,000 Solar, 493 30.02 Independent Former,
wind British Colony
Barbados 430 Mainly 288,000 Solar, 239 30.96 Independent Former,
flat wind British Colony
Belize 22,966 | flat 328,000 Solar, 81 22.25 Independent Former,
wind, Colony of British
hydro Honduras
Bermuda 54 flat 69,000 Solar, 165 59.25 British Overseas
_ Territory
wind




Bonaire 288 flat 16,000 Solar, 12 35.71 Special Municipality
wind within country of the
Netherlands
British 151 Mainly 31,000 Solar, 44 23.40 British Overseas
Virgin flat wind Territory
Islands
Cayman 264 flat 53,000 Solar, 151 41.44 British Overseas
Islands wind Territory
Cuba 110,860 Mainly 11,075,000| Solar, 5,855 13.00 Communist State
flat _ Former Spanish
wind
Colony
Curacao 444 Mainly 146,000 Solar, 226 35.49 Country within
flat wind Kingdom of the
Netherlands
Dominica 751 Rugged | 73,000 Solar, 97 33.75 Independent Former,
wind, British Colony
geother
mal
Dominican 49,000 | rugged 10,089,000| Solar, 5701 16.00 Independent Former,
Republic wind, Spanish Colony
hydro,
French 91,000 | flat 200,000 Solar, 142 11.55 Overseas Deparmer
Guyana wind, of France
hydro
Grenada 344 rugged 109,000 Solar, 50 35.08 Indepenént Former
wind, British Colony




hydro

Guadeloupe 1780 rugged 440,000 Solar, 414 11.55 France Overseas
_ Departments
wind,
geo
thermal
Guyana 214,969 Mainly 742,000 Solar, 363 19.53 Independent Former
rugged wind, British Colony
hydro
Haiti 27,750 | rugged 9,802,000 Sdar, 261 17.60 Independent Former,
wind, French Colony
hydro
Jamaica 10,991 | rugged 2,889,000 Solar, 1,175 30.28 Independent Former,
wind, British Colony
hydro,
Martinique 1,100 rugged 436,000 Solar, 397 11.55 France Overseas
wind, Department
Montserrat 102 rugged 5,000 Solar, 10 38.18 British Overseas
wind Territory
geother
mal
Nevis* 93 rugged 12,000 Solar, 11 33.94 Island state in the
wind, federation of St.Kitts
geother and Nevis
mal Independent former
British colony
Puerto Rico 13,790 | rugged 3,691,@0 Solar, 5,571 26.00 Unincorporated




wind,

Organised territory

hydro of the US
Saba 13 rugged | 1,800 Solar, N.A 27.79 Special Municipality
wind gec of the Netherlands
thermal
St. 22 rugged 7,400 Solar, N.A N.A France Overseas
wind Collectivity
Barthelemy
St. 21 rugged 3,500 Solar, N.A 27.79 Special Municipality
_ wind of the Netherlands
Eustatius
St. Kitts* 186 rugged 35,000 Solar, 40 33.94 Island state in the
wind, federation of St.Kitts
geotherma and Nevis
I Independent former
British colony
St. Lucia 617 rugged 174,00 Solar, 76 24.26 Independent Former,
wind, British Colony
geotherma
I
St.Maarten | 34 flat 41,000 Solar, N.A 27.79 Special Municipality
wind of the Netherlands
St. Martin 53 flat 37,000 Solar, N.A N.A France Overseas
wind Collecticity
St. Vincent 389 rugged 103,500 Solar, 47 30.80 Independent Former,
and the wind, British Colony
Grenadines hydro
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Suriname 163,820 | rugged 560,000 Solar, 410 7.00 Independent Former,
wind , Dutch Colony
Hydro
Trinidad and | 5,128 Mainly 1,226,000 Solar, 1,605 4.53 Independent Former
Tobago flat wind British Colony
Turks and 948 flat 46,300 Solar, 50 21.50 British Overseas
Caicos _ Territory
wind
United States| 1,910 rugged 105,000 Solar, 323 29.00 Organised
Virgin wind Unincorporated US
Islands Territory

(CIA Factbook, Carilec, USEIA)

The following section provides objectives and explanation of how the research was used to
address those objectives and rationale for the research techniques used and an evaluation of how

those techniques address
1.2 Objectives
The objectives of this researchnedo

1. Determine the reasonsas perceived by various energy stakeholders in the Cariblbeathe

lack of renewable energy development

2. Suggest a direction for government policies or strategies for renewablg deeegppment

that could assist and improve the rateleployment.

3. Identify what networks and organizational structures at national, regional and international

level have been most successful in facilitating renewable energy development in the region.

11




1.3Research
The research method chosen for this study consisted of a qualitative and a quantitative study.
a) Qualitative Study

This method was used because it was necessary to obtain an in depth understanding of the
relationship between stakeholderghe region and in separate political jurttbns.

Interviewing was the main technique used to gain the information on how decisions are made on
energy development by allowing me to get information directly from stakeholdéi®mothey

interact with eals other on a dago day basisThrough the interviews | was able to construct
narratives to develop case studies that illustrated the nature of those relations and interactions in

the success or failure of projects.

This rich data allowed for an understiarg of the mechanisms of drivers and barriers to
development which could not be obtained from general review of literature and documentation
asthese details of relationships and netwakes not providedThe strength of the qualitative
method for thistady lies in its ability to draw out rich data describing some of the

organizational and psychologidafluences on the development of the renewable energy sector.

The limitation of the qualitative method lies in the ability to use it to test hypothepesuide
results that are statistically valid. The quality analysis helps to suggest links between particular
variables but for determining the extent to which the indicated relationships are true, a

guantitative method is needed.
b) Quantitative Study

This research method employed the use of a multiple linear regression model. This technique
was relevant in that it provided the opportunity to generalize information gained from the
relationships suggested through the case studies. Case studies werdemdertanly 12

political jurisdictions, the quantitative survey was implemented over the region and included 36

jurisdictions.

The quantitative method also allowed for direct comparison across jurisdictions as questions

werethesame for each respondent the survey. The limitation in the use of the technique was
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observed from the smatdize of the sample (36) dataiqis. In addition it was not possible to
obtain the same response rate for each political jurisdiction.

Further to these limitations, itag na possible to geinsights into reasons for the correlations
that were obtained throughe quantitative method alone.

This is why in order to attain information both on the mechanisms and detailed relationships
leading to project resultas well agyereralization over the sample size on the relationstaps
mixed method was employed.

Theability to gain insight into both the details of individual case studiesrareé generalesults
was the novelty that the mixed method brought to the assessnibist i@search.

1.4 Results

Theresults obtained provided insight both into the relationship between high order constructs
and the impact of orgazdtions, individuals and networks teetlevel of success of projects

aswell as the extent to which such sestgd links could be generalized across the region.

It was not possible to obtaperspectives from all stakeholderfsthe political jurisdictions in the
study However, the large number of interviews (75) gave considerable insight into the actions
and eents than were the impetus for projects to be implemeftesl.is the main contribution to

knowledge of the thesis

The guantitative results were not particularly useful due to issues related to sample size and non

uniformity of response rates across podil jurisdictions.
1.5Evaluation

It is a challenge to evaluate exactly to what extent the resemnichiques were successful in

determining the exact relationship between the constructs that were suggested.

The gualitative research gave rich datadinte information from stakeholders was based on
their perception as expressed in the interviews it cannot be detenviiedloker results are

representative of the actual situation
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What are the main factors that are responsibl¢ghttack of deployment of renewable energy
technologies in the Caribbean in spite of gle@deconomic and environmental reasons for their
developmer? What is the nature of the interaction of the factors identified?

1.7 Summary of Research ActivitesanG /RJLF p7UHHY

The study began wita literature review of articles thatldressed the adoption of sustainable
energy technologies in@olitical jurisdiction and highlipted relevant issues related to
entrepreneurship, organizational behavior and innowa® he themes that emerged from this
background literature were used to construct questions used in a set of preliminary interviews in
the Caribbean then assessed these themedai@rmine to what extethese themewere

similar to or differentfrom the issues highlighted in the extant literature. The literature also
providedatheoretical lens that helped in the interpretation of the datéherdkesign ofuestions

for later interviews.

Fifty (50) themes, which | classified as first order code=re identified Thesewerecombined
to formtwenty Q0) second order codefhese second order code®re then used to develop

casestudies for thirteen ()3aribbean political jurisdictions.

Thesesecond order codegere alsccombinal to formsix (6) third order codesvhichwere used
in developing the conceptual model. Wadidity of theconceptual model was théurther

investigatedhrough a Caribbean wide survey.

The schematic below sets out the activities conducted in the research and theviednties
various activities to showow | moved from identification of the problem to the dssian of
the relevant themes, coding, developing the conceptodel and eventually the evaluatioh

that conceptual model through a region wide survey.
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Figure 3: Schematic Summary of Research Activitegt/RJLF 7UHHY

Problem: Islands of the Caribbean have been slow in adopting
renewable energy technologies in spite of their long term economic,
environmental and security EHQH ¢ WV

Literature Review: Can we identify from . . .
analysis of Sustainable Dev, Interviews with Caribbean energy

Entrepreneurship, Organisational Behavior, Stakeholders: Can we gain |n5|ght.fro.n.1 the
Innovation Literature, reasons for the lack experiences and narratives from individual

of development? countries?
Develop
Emerging themes conceptual
model
Coding to assess :
nclusion: ;
frequency and . CO. clusio Testing the
interaction bet Discussion of results. model by
Interaction between_____, Understanding the causal Caribbean
themes chain and relationship wide survey
between themes.
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CHAPTER 2 Gives a background on some of the specific technical, economic and regulatory
challenges faced and opportunities presented for Caribbean stdtes efforts to develop
renewable energy industries and proje€tss activity was important in helping me to
understand in detail the nature of the challenges in the Caribbean from a technical,
environmental and regulatory perspective. This backgronfodmation helped in defining
guestions to be explored in preliminary interviews and to identify characteristics of the
Caribbean region which might make generalization from literature inappropriate. The
information set out in this chapter provides aid&s discussion of many issues related to

organization, policy and technology in later chapters.

CHAPTER 3 Provides the theoretical framework for the study and identifies key literature and
concepts through which the Caribbean renewable enertgtisitwas analyzedThis chapter

builds on the information presented in Chapter 2 by providing a theoretical framework through
which the situation of the Caribbean politigarisdictions could be analyde The literature
presented in this chapter is referredegularly in Chapter 5 and Chapter 6 in the analysis of the

Case Studies.

CHAPTER 4 Sets out the methodology of the research. The study included both qualitative and
guantitative analyses. Details of how these aspects of the study were undertgtonideel.

Rationale for using the mixed methodology is given, recognizing the benefit of the in depth
gualitative approach to identify themes and generate hypotheses of possible connectioms betwee
themes. The chapter then givetails on the survayethal thatwas used to test specifispects

of the theoretical model thatmerged from the qualitative analysis described in Chapters 5, 6 and
7.

CHAPTER 5 Presentsase stusof the Caribbean Renewable Energy Development Project
(CREDP) This program waslesigned to reduce barriers to renewable engegglopment in the
region. Thecase studypresented in this chaptkeelps to give further understanding of the
Caribbean context in terms of networks between stalels and formal and informal

institutions This context helps in ging more understanding of thase studies imdividual
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political jurisdictions presented in ChaptefThis project also highlights key concepts that are
presented in literature such as legitimangtitutional theory and netwks.

CHAPTER 6 Contains Caset8dies of a number of Caribbean political jurisdictions where site
visits were undertaken durinige course of the study. These Casel®s illustrate some of the

key concepts that the theory and background literature fgestimportant in developing
environmental innovations such as renewable energy technolGgiesepts such as the role of
champions, the nature of institutions and the impact of interaction with international agencies are

explored.

CHAPTER 7 Provides tl results of the qualitative aspect of the study. This includes an analysis
of the interviews conducted and the result of the coding process. The most prevalent emerging
themes from the interviews are also identified as well as the interactions betwees that

were indicatedrbm analyzing the transcript§his chaptepresents a theoretical model that was
developed based on the relationships suggested by the results of the analysis of the interviews

and considering them in the context of key concepsgnted in the extant literature.

CHAPTER 8 Sets out the process for developing the survey instrument for the quantitative
study andexplainsthe themes emerging from the qualitative analysis. Survey instruments which
were used in other published studiesre adapted where appropriate and used as a basis for the

guestionnaire administered throughout the 36 political jurisdictions making up the Caribbean.

CHAPTER 9 Provides the results of the quantitative analysis and the testing of the hypotheses

using inear regression and other statistical analyses through SPSS.

CHAPTER 10 Provides aranalysis of the results of the survey and comments on the findings,
outlining the limitations of the method and recommendations for further quantitative testing of

the typotheses.

CHAPTER 11- Concludes the dissertation. It considers the implications of the quantitative
survey in light of the interview data and qualitative research and providing recommendations for
further development of renewable energgustry and polig in the regionlt also explores

implications for policy and industry
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The difficulty in achieving grid interconnecti@ndthe existence afeparate political
jurisdictions are two othe leading challenges implementing renewable enertgchnologiesn
the Caribbean.

= 71?7*%&+/:(%6+*

!

In Chapter Oné highlighted some of the potential challenges pdedtiedevelopnent of
renewable energy technologies in th€> R P D L QGar®bean. Kireése challenges relate to
physical characteristics with the main limitation being the inability for interconnection of grids
between small islands. There are also political challenges indicated by the fact that there is no
single entity that is regmsible br governance of all the politicalrisdictions; each island has its

own individual governance

In this Chapter, | explore teeunique challenges posed to renewable energy developmiet
Caribbean, emphasizing aspects sastechnical lintations that affect composition of
electricity grids and regulatory polickexplain how some of the regional entities in the

Caribbean interact with local governments and the international community.

| alsorefer to some of the experiences and insightshe challengs gleaned from the
Background Meetingsarried out in the Caribbeahhis Chapter is important in setting the
context for the analysis of tligase Studies in Chapter Five and 8hich look at specific

political jurisdictionsin the region
In the Background Metingsrespondents tended to cite economics as the main barrier to

renewable energy development, bétenlater in the discussions it was revealed that other

institutional barriers were a significant part of the problem. For ex@maphanager of the
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Barbados Light & Power when questioned about the reasons why the uptake of renewable energy
had been slow, responded with the following:

P'HP%&'('&)$*+%(,$"- #&+S/YBHRBBH#2$*") $' & $*+%0(,$6 BH&B T (#$
#T#39)$#7#3-&'70PEP-&$-$:+08&$+1$;<P:#7&0$6#3=>?"2$*'#7$-$:+7 #7&'+7-($
JHQHUDWLRQ SODQW FRXOG SURGXFH HQHUJ\ IRU DE
@-7-9#32%$A-38-,+03B'9"&$CID-HFHIES:- 7$) +%P 7-5#B& " #SG#7'+3$ @ - 7$90#3H

$

The manager followed up withcomment which suggestéidat the need to be accountable to the

regulatory agency was an important factor in energy generation choices.

87KH LVVXH DW WKDW SRLQW UHODWHYV WR WKH UHJX
HAGH &#,$EAF-:+%T7&S+7()$1+3$>7+*7$-7,$5#-0%3-8 (#$:"7TEHEDERH( 39#$
H#HA&HT&S+T7$"0&+3":-($63":#0$+3P&H#0&$)#-301$!"#$%& ' (&) P& "#3# 1 +3#S* (($%0(&'5-&#(
SHQDOL]JHG LI FRQYHQWLRQDO IXHOV VXGGHQO\ LQFL
@-7-9#32$A-38-,+0$B'9"&$SC$D+$#3ES

$

Also addressing the issue of financasmr. Thomas Scheutzlicta consultant with a technical

support agency from Germany (GJZyho has been working in the region for over 10 yebis

spoke of the availability of funding from different international agencies, many of whom are

looking to inwest in developmental projects in renewable energy.

37KH WKLQJ LV PRQH\ LV QRW D SUREOHP GRQRUV Dt
HOBH3-&H()$1+359++, $63+H#:&O0ISIL$)+06$:- 7$63+ HB&"-83)+%6$"- HFS-$O++,$63+/#:&$
8-0#,$+7$1-:80$-7, $BBOBE"#7$)+%S$:- TSIHESL Ze K TRHS - #$-$3#(-&' #()$

(+H$+'($63 H#$3'9" &S T+*$8% &S/ %08 (-08$)#-35E& " #$:+085+1$63+,%: TISH#(#: &3 &)$1:
1+00'($1%#($*-0SKLS&+$K;$:#7 & OBVIGTBISGREBY0: - 1$!"#34$*-0$-$6+7&$

M U3HSH HTSDNS*-0$-(5+0&$83#->'TOSH# #T$+&"$1+00'($1%#($8DBFERIQPS
SRLQW RI YLHZ , DP VXUH WKDW DOO WKHVH SURMHF
PI"+5-0$G:"#96&Q("2$FRISE
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The factors that are at the root of the lack of development of renewable energy appear to be
complex and interrelated. This means thattablem being studied can be represented as a
meta problem (Emery and Trist, 1965). In addition to the diverse factors that could affect the
development of renewable eneygfyere is further complexity in the study through the nature of
the domain being stlied. There are significant global consequences that could manifest
themselves if the region does not seek to develop more of its indigenous sources of energy.
Climate change has been identified as a global problem and the increases in sea levels and
charging weather patterns have the potential to affect all countries.

The research domain of the Caribbean has stakelsoid#nin the political jurisdictiortontext

but also has another level of stakeholders at the regional level. This level can be regarded a
supradomain. It has been recognized that in order for the region to address issues that are likely
to affect all, it is important for them to come together as one unit. Efforts in the 1960s were made
to form a federation but thisas short live(Revised Treaty of Chagaramas, 2001). More

recently there has been the establishment of The Caribbean Community (CARICOM), vehich is
political union of 15 political jurisdictiomand four associate members, mainly English speaking.
Most of these are island statbut also included are countries on the South American mainland
such as Guyana and Surinam as well as Belize in Central America. Within that grouping is the

Organisation of Eastern Caribbean States (OECS) which has its own currency and central bank.

Thecomplexity of these groupings is further exacerbated by the fact that there is not necessarily
similarity between neighbouring islands. Martinigadrancophone islandits between the

English speaking independent OECS nations of St. Lucia and Donliftactinique is however
neither a member of the OECS nor of Caricdtris not an independent nation as it is governed

by France There was until recently another regional political grouping, The Netherland Antilles.
This existed as a political union unfictober 18, 2010 and the islands were closely connected

to the Netherlands in terms of their economy and politics.

Many of the islands in the region are independent nations with their own national constitutions,
judicial and legislative systems. In degiwith any meta problem such as energy in this context,
there will be stakeholders interactions at each, cutting across the domains arrgapeational

levels.
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Figure4 below illustrates the levels of organizational interactions.

E60:&.!B'Y+1'6*$ 16*19%A.!;:C&V+1'6* |

There have been many attempts over the years to develop coordinated programs to address the
area of renewable energy and sustainability that have involved these various levels of
stakeholders. One of the activities in the regioerdfie last ten years was the establishment of

the Caribbean Renewable Energy Development Project (CREDEChaper Five,l consider the

level of formality and the flexibility of the structures and how these affected the outcome of the
project, as well s howtheroles of stakeholders changed through the project and what lessons

can be learned from the successes or failures of the programs undertaken within the domain
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There are many challenges related to the logistics dZ#indbean and its diverse populations

and separated land masses (See Figure 3). In the Caribbean, a major technical hurdle related to
electricity production and distribution is interconnection. In many countries in the world,
electricity grids are interemected. This means that at any time generation can be taken from
distant or remote locations to make up for a local shortfall (Alberg stergaard, 2003). The net
result is that there is less dependence on the production resource at any individual site. The
benefit of interconnection is especially great when considering site specific resources such as
wind energy (Mayer, 2000). For example, the capacity from a 1000 MW wind farm may
fluctuate between 0 and 1000 MW per day while the same capacity spreadelversuch

wind sites could fluctuate quite smoothly between 200 and 500 MW (Holt, Milborrow, &
Thorpe, 1991). In the Caribbean there is just not enough land mass between the best wind and
even solar sites for there to be much diversity in characteradtasy given time. This means

there can be sharp increases or declines in the resource and this places considerable strain on

spinning reserve¥Hossein, 2009 Personal Communication).

Technical issues regarding interconnecting islands grids are nassibj@oto overcome,
especially if only a fewpolitical jurisdictionsare involved and the resource is large enough. This
appears to be the case with regards to connecting the geothermal resource in Nevis whose
interconnect plans are indicatiedthe quotebelow taken from the Caribbean Information

Platform on Renewable Energy (CIPORE) website.

T$;<52$63+/#:&$* (($8#$ 708 ((#,$ 7SUH. 0SBISV<K<$* (($0%66()$K<<W$+1$
GHSH(H# &3 &)$:+T0%5#,$ 7SGESX ' &&OSCHUH. 02$5->'79%' &$& " #$(#-08$1+00'($1%6#($
HOHT HT&F%TEI)S TSE HE*+3(,1SITS& HSOH:+7,$6"-0HS+1$& " 0$63+/#:&2%:-6-7'8)$*(($
8H#$,+%68(#,$ TV<K;$8+$Y <@ 7$0+$&"-&$6+*#3$:- 7$BH#$E&3-705'&&H#,$%0'79$"'9"$.+(
'3t &$:%33HT&S(THOS&A$+&"#3$'0(-7,0Z$'7'&'-()$&"#SN'39'7$I0(-7,02$8%&$& " #3#S'
BHHTS'T &HIHDEER, HEF+5'7":-TS[#6%8(':$-7, SDYH3&+S[ - +I$!"0$'0$&. #$1'30&$08H#6$
TSEHP\-3'BBH-TSIT&H I+ TTH#: 8563 +/H#:8 2%+ #3H8) S+ & " #35-($63+,%:'79$'0(-7,0$

6 Spinning reservesinloaded section of generation that can respond immediately to serva a load (Porkar S, 2006)
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Unfortunately, the project has not yet come on stream, but the project is expected to commence
within the next year.

An alternative to interconnection is energy storage. For solar photovoltaics (PV), energy can be
stored in batteries. Wind turbines can also be used to charge batteries but this is less feasible for
larger systems. A technical solution, currently being investigated is storage of wind energy in
subterranean geological formatiowechas compressed gi€avallo, 1995). Renewable energy

can also be stored in grid systems through production of hydrogen in fuel cells. Hydrogen can be
later used as a fuel and it can be stored in oil or natural gas reservoirs or in liquefied form in
cylinders (Anderson & Lezh, 2004; Duic, Lerer, & Carvalho, 2003).

Another obstacle for many renewable projects in the Caribbean is land availability. Renewable
energy technology developments tend to require large areas of real estate. In many cases, land in
thepolitical jurisdidionsis at a premium and a project like a wind farm has to compete with

other sector interests such as tourism and agriculture that are considered higher priority. This
barrier has been observed with a number of renewable energy projects in the Canitlbdarg

wind projects in Barbados, Stucia and Jamaica as well as for hydro development in St.Vincent

(Scheutzlich, 2009 Personal Communication).

For wind energy specifically, one option for overcoming the land use problem is offshore

generation. Offsbre wind power can offer higher capacity factpreith wind speeds yielding

up to 50% greater output due to better wind conditions. (International Energy Agency, 2008a).

The cost of wind energy offshoreircreasedy the depths of the ocean. Howevegrthmay be
opportunities for development in concert with offshore oil drilling efforts in the same area. An

example of oil and a wind company working together and making use of complementary assets

and core competencies in a project can be found in B§286B). There is also the potential for
GHYHORSPHQW RI 310\LQJ ZLQGPLOOV™ RU IORDWLQJ SODWIR

! CIPORE *Caribbean Information Platform on Renewable Energy www.cip@re.or
8 The ratio of the electrical energy produced by a generating unit for the period of time considered to the electrichhenergy t
could have been produced at continuous full power operation during the same period.

http://www.teachmefinance.com/Scientific_Terms/Capacity_factor.html#ixzz20YraNeJA
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infancy of development (International Energy Agency, 2008a). The Caribbean is susceptible to
hurricanes and the areanotalways geologically stable due tioe presence of the fault between
the Atlantic and Caribbean Platésgrim reminder of the tectonic instability in the region was
seen through the earthquake in Partt Prince, Haiti in January 2010 that claimt®dusands of

lives.

The eonomy of scaleffect is a major challenge fenergydevelopmentn small islands.

Energy demands in an islandn be much less than 100 MW, for example, peak demand in St.
Lucia in 2006 was 49.8 MLUCELEC, 2006), while Bonairbasa peakcapacity of 11MW

and Nevis 9MWEconomies of scale also affect transmission. Transmission losses at higher
voltages are less as the current is low compared to voltage and losses are proportional to the
square of the current. However, due te giort distances involved, high voltage transmission is
not economic for small islandk Barbados, for example, the highest transmission voltage is 69
kV (Light & Power Holdings Ltd, 2008). In contrast, the lowest transmission voltage in the USA
is 230kV (Brown & Sedano, 2004 hese factors make the prospect of distributed generation
more attractive in the Caribbean. Smaller units which are isolated can fill theimésldad

states rather than &mtralized system of generation which requires aargdd transmission line

to serve customers (Chakrabarti & Chakrabarti, 2002).

Technologies such as solar, small wind and micro hydro provide power in the range of kilowatts
rather thann the range of 1 megawatt or more of the traditi@eamventional genmation sets.

This makes many renewable energy technolog@&ksuited for use in distributed generation
(Ackermann, Anderssoi, SSder, 2001). In many casi&sthe Caribbean, the distance between
the resource and the site where there is demand for ¢éngyeis quite small. This gives an
advantage in terms of distance of transmission even if efficiency of transmission is lower.
Renewable Energy technologies are economically advantageeufossil fuel technologiedue

to the wide dispersion of low elgicity load ceners in these conditiongrom the perspective

that less transmission infrastructure is needed (Weisser, 2004).

A significant barrier to moving towards more use of distributed generation is transaction cost.
Transaction costs will be highdrthere needs to be separate negotiations, permits or Power
Purchase Agreements (PPAs) for each individual generation unit. Having many smaller units

instead of one large one means a greater transaction cost per KWh, and potentially higher costs
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to the onsumer (Martinot, Chaurey, Lew, Moreira, & Wamukonya, 2002; Weisser, 2004). This
can be overcome by streamlining the permit or PPA process so that there does not need to be a
separate negotiation for every plant that comes on line. There is a furtmeidirzarrier related

to renewable energy. In large utilities corporate financing of all assets can be used as collateral.
This is not usually the case with smaller renewable energy projects. Conventional fuel
investments can therefore benefit more fromofable financing terms than renewaldas.

(Weisser, 2004).

Another technical issue relates to Research and Development (R&D). Due to the size and
dispersed nature of tiplitical jurisdictions no territoy has a large population. Many
jurisdictionshave populations of less than 100,000. In spitemall populations, Caribbean

political jurisdictionshave virtually the same responsibilities of much larger nations or cities
regarding electricity planning. There is still a need for coordinating ggm@raransmission and
distribution systems. A lower population in a less developed country inevitably means a smaller
number of trained people. This has a considerable impact on development of technology as there

is no capacity or financing to do signéict R&D.

In Canada there are universities across the country engaging in technology research and
development with the entirgationin mind. | was the solar project manager at the University of

the West Indies in Barbados and | found that the connectiovelen research conducted and the
development othe wider Caribbean was not particulastyong. As a result of these effects the
&DULEEHDQ LVODQG VWDWHYV EHFRPH 3WDNHUV RI WHFKQROR
technologies used are often not besst suited for local conditions. | was exposed to a situation

that illustrated this while working at the Energy Division in Barbados in 1998.

In the 1980s a wind turbine was set up which suffered widespread corrosion damage due to the
high salt contentni the air as a result of its closeopimity to the coast lineThe project failed

within one year.

Sometimes the technology can easily be adapigdyftenCaribbean political jurisdictionsave
little option but to accept the technology as it is. Tlaeilibean will either need to find a way to
develop the reearch industries in the regionencourage institutions internationally to

undertake research in their interest.

25



Another way of overcoming this barrier is to develop renewable technologies tHag ca
maintained by local expertise and used to create jobs and develop capacity. fidastapgas

been successful e development of the solar water heating industry in Barbados, alll
manufacturing and assembly is done within the island (Ince, 1998rk& Hinds, 2003).

There have also been locally manufactured and designed solar projects in Barbados including
solar stills for secondary schools, and solar crop dryers (Headley, 1997; Ince, 2003b).

Buying technology from overseas has a financial inapian in the development of renewable
energy as it means that foreign exchange is Igatvia political jurisdictionOften the Caribbean
has to look overseas for expertise #mere is fear at times within political jurisdictiotisat such
projects couldead to a loss of control of the projects locally. An example ofishise
HISHULHQFH RyeshafmalXxévelbpinént. An international developerifiedla
negotiation with the previougovernment that had conditiomsludedthat now prevents #t

island from developing their geothermal resource with any other company. The geothermal
development has been held up indefinitely as a reStlt(icia Energy Stakeholde2z009

Personal Communication). Sometimes large businesses can control prajeetemspects of
national policy due to their financial resources. This is considered as political acumen in
literature dealing with corporate strategy (Russo & Fouts, 1997). Companies can skew projects
to their advantage at the expense of the host ppant also prevent competition. The GIZ
(German Technical Corporation) has been successful in asgstitigal jurisdictionsin the
Caribbean in developing energy policy, however there is concern that this may facilitate in the
ORQJ UXQ *HU Rdy®asicvundepstadding of the regional context rather than develo

capacity in the host countries( Caribbean Energy Stakeholder, Personal Commuynication

Dispersed island states also provide challenges in terms of attracting investment for renewable
energy. Companies are generally looking for large markets where the opportunities for sizable
returns on investment are significant. Capacities in the islands are often too small to hold the
interest of developers when markets in large continents of Asia ma/Adre available. The small
nature of projects also affects transaction costs for the developer, if a developer is forced to
negotiate individual agreements with each island in the Caribbean in order to set up each project
costs quickly become prohibiti@Villiamson, 1973). The commercial viability of projects in

such cases become severely affected (Weisser, 2004). Related torthipaseintial for carbon
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credits. $nall islands offer little incentive under schemes such as the Clean Development
Mechanisn® due to a very limited potential for carbon dioxide emission reductions. The regional
institutions such as the Caribbean Association of Electric Utilities (CARILEC) and the
Caribbean Energy Desk in Caricom have been set up to deal with these type®is bar

offering the chance to consolidate projeé&tslitical jurisdictionscan now get funding and

technical support from the Caribbean Renewable Energy Technical Assistance Fund (CRETAF)
administered through Caricom (UNDP, 2003). Research can alsbenanderdken for a

number of political jurisdictionsimultaneously. One example of a successful collaborative
approach was in the formation of the Caribbean Wind Energy Initiative (CAWEI) where a
number of Caribbean utilities in 2006 worked together #ithobjective of facilitating joint

tendering processes.
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Human capacitys a major issue with regards to regulatibnan relate to this through my

personal experience of being the Electricity Analyst in the Hading Commission, Barbados
between 2003 and 2008t that timel was the only officer with direct responsibility for the

regulation of the local electricity utility. A similar lack of trained regulators existsher

Caribbean political jurisdictiess such as Guyana (M. Shaarr2009 Personal Communication)

Often regulatory agencies have little knowledge about issues related to renewable energy, having

been set up to deal almost exclusively with narrow economic issues.

® The Clean Development Mechanism (CDM), defined in Article 12 of the Protocol, allows a country with an
emissionreduction or emissictimitation commitment under the Kyoto Protocol (Annex B Party) to implement an
emissionreduction project in developing countries. Such projects can earn saleable certified emission reduction
(CER) credits, each equivalent to one tdi£O2, which can be counted towards meeting Kyoto targets (UNFCC,
1997)
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For example the Utilities Regation Act enforced by the Fair Trading Commission in Barbados

outlines its functions as follows:
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This suggests that new regulatory agencies will need to be established to deal with issues related

to renewable energy where more sustainable development goals are toelssextidr

Lack ofappropriate incentives in regulation for utilitissanother significanbarrier in the
Caribbean. Feedh tariffs, for example have been very successful in Germany (Haas, et al.,
2004). In feedin tariffs, the cost of the renewable egeimplementation is spread out over the
entire customer base and this allows renewable energy developers to enter the market at

competitive prices.

There is also a challenge of benchmarking when there is only one electricity regulator per
country. In lager countries regulators have responsibility for a multiple number of utilities
within states, provinces or counties. Regulators can benchmark performances and use statistical

techniques to determine what a utility in a specific location should be abthieve, allowing
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for differences in customer bases, natural resources and economtoogndamad & Pollitt,

2000) In such cases it is easy to obtain and compare information because all utilities in the
geographical boundary come under the punadwhe regulator in question. The situation is
quitedifferent with island jurisdictions. A political jurisdictiomill typically only have one

vertically integrated utility (Ince, 2003a). Although it is possible to obtairesimformation

from other politcal jurisdictionregulators in the region, this is limited and there is no possibility

of going toa utility outside of the political jurisdictioto ask for relevant information.

Differences in political, economic and geographical situations are oibegréat and unknown

for meaningful comparisorte be made. On many occasiowéKLY PHDQV WKDW UHJXOD)
GDUN =~ ,W LV GLIILFXOW WR GHWHUPLQH ZKDW WKH XWLOLW\
difficult to learn from the experiences ahers to avoid pitfall®r copy successes. Many

political jurisdictionsin the Caribbean do not have anepéndent electricity regulatand are

controlled by government with a rate of return for the utilities set in law (Scheutzlich, 2009

Personal Commucation).

The limited competibn available in small political jurisdictioredso makes regulation difficult
(Cavallo, 1995). Competition potential is low because markets and demand Hrd& lsenaut off

for competitionin terms of capacity is about 1000/ for sustained competition (Bacon &
BesantJones2001). In many larger political jurisdictiomsgulation is seen as the mechanism to
establish the conditions for the electricity market to flourish. In such cases prices and availability
remain reasonablbecause of market forces. In the Caribbean the limitation of markets means
that regulation has to play a part in the direct setting of prices. Price cap regulation rather than
rate of return has been introdudedencourage efficiency and continuous ioy@ment (Gilbert

& Kahn, 1996; Stoft, 2002). Trinidad & Tobago and Jamaica have embraced price cap regulation
but both had challenges in determining appropriate productivity factors to use in the model due
to difficulties indetermining reliable bases (Jaita Public Servige2009; RIC, 2006). The
effectiveness of these programs, particularly in encouraging more sustainable energy use is yet to

be determined.

One method of overcoming these regulatdmgllenges within Caribbean political jurisdictioBss
developing a regional regulatory agency. There is an ongoing program in the Eastern Caribbean
to establish the Eastern Caribbean Energy Regulation Authority (ECERA) (Nichols, 2009
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Personal Communication). This is expected to help with trade issues espedalbthermal
energy. There is always tension between national and regional interests and national interests

WHQG WR FRPH ILUVW 7KHUH LV QR QDWLRQ FDOOHG 3&DULE

they have obligations to be regional developers.

Differences irpolitical jurisdictionsmake policies hard to homogenize. In Canada, prairie

territories may be very similar across a vast area. In the Caribbean two adjacent islands may have

vastly different geological and geographical features. Barbaatax&mple is very flat whereas
neighboring StLucia is mountainous and volcanic. In addition to that, ownership structures,
sector arrangements and politics are different.

Maybe the greatest barrier to renewable energy in the Caribbean is culturayahdipgical.

$V SWDNHUV RI WHFKQRORJ\" LW LV GLIILFXOW WR VHOO WKF

challenge to convince people that the Caribbean as a region rich in renewable resources is ideally

placed to lead the world. Solar air comatiing is an application perfectly suited for the
Caribbean but it will not be investigated to its full extent without tropical regions pushing for its
implementation. It is essential that persons be open to the possibility that technologies that fail in

developed countries might be ideal for the development in the Caribbean.

= BI?*%.&*'%6+*'-1"0.*(6.$!"*/IM.*.'#-1T*&0<!3+&!Y.S.-+C6*0!4+:*%&6.$ !

The international community hascognised the implications obntinuing to use conventional
nonrenewable soces of energy. Cognisant of the wide raging implications of such,

international agencies have attempted to address ethical and social justice concerns of the small
developing nations while at the same time trying to improve the environment globally,
reDVRQLQJ WKDW 3 D ULVLQJ WLGH ZLOO UDLVH DOO VKLSV
introduced for the first time the notion of sustainable development and the Rio Earth Summit
1992 all played a part in raising awareness in governments around the Moré recently the

Kyoto Protocol and the Copenhagen meeting in 2008 hitempted to develop systewisich

will address these problems without negatively impacting industries and markets productivity.
The Copenhagen Accord, 2009 outlines the genelalyp@lating to climate change and

developing countries.

3C
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Over the years the have also been voluntary international programs aimed at nongovernmental
organizations and national governments (Kolk & Pinkse, 2007). Foremost among international
mechanisms proposed to help developed countries deal with increased emissions and aid
rerewable energy development in small island states is the Clean Development Mechanism. At
the domestic level, a significant part of this thrust to reduce carbon emissions has been the
promotion of renewable energy or low carbon technologies within natiodakegional policies.

Hart (1997) considers that the three ways which environmental impact can be contained is by
controlling affluence, population or changing teclogy, and acknowledges thdtanging

technology is the most feasible alternative.

Given he advantages to small island easamesof developing renewable energy technologies

and having more distributed generation options it is encouraging to see more emphasis on energy
policies that specify a role for renewable energy technologies thoatitfie Caribbean. In

Chapters Five, Six and Severeview exactly how the region and sopwitical jurisdictions

have sought to proceed and the challenges that have been encountered along the way. Assessing
these experiences assisted me in beingtaldevebp the questions for in depth interviews and

develop the constructs for the conceptual model.
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Literature review and background interviews identified institutional, political impacts adcaghiand
not well understood and studied in the Caribbean. Theoretical concepts focus on these factors.
Institutional theory allows us to predict how the institution will shape the environment in a location

promoting the development of renewablemgy or acting as an impediment to implementation.

I
@_71?7*%&+/:(%6+*

In Chapter Twd reviewed some of the specific challengesl opportunitieso the developmen

of renewable energy in the Caribbean. In this Chapter | review literature that reladecketofs

the themes that emerged from the analysis@faribbean context in Chapter Twdne

literature reviewed includearticles highlighting issues relating to the development of renewable
energy in small island statemdarticles introducing theorietl concepts related to sustainable

energy innovations using examples of specific locations.

The (hapter is organized around certain conceptual themes that were common in the literature
that was analysed hey providehe theoretical lens through whidiet Cases presented in

Chapters Five and Sixereanalysed. These themes that emerged from the literature also were
part of the input into the development of themes that were used in the coding pliscessed

in Chapter Seven

A cursory investigation aie literature in renewable energy in the Caribbean suggests that
decisions have been madengeally on the basis of shddrm costs. This does not favor
development of renewable energy technologies whose benefits are linked to long term savings
and genal environmental benefits to society. It is widely recognized that such factors are
difficult to quantify. This puts all renewable energy technologies at a considerable disadvantage

from the outset.

The difficulties in adopting viableechnologies in th€aribbeararewell documented by authors
suchas Guda (2003), Haraksingh (200#Headley (1997, Wright (2001)and CREDP (2003). In

many cases barriers to development have been identified as policy, finance, lack of capacity and
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political will. However, tlere has been no attempt to quantify or in a systematic way evaluate the
effect of these aspects and define them. There has been similarly a lack of consideration of the
difference in point of view of the diverse stakeholders involved in developing eresayrces.

This study consids in more detail these barriendich exist to the developmeat renewable
energy and looks gublications related to areas such as stakeholder maragand
sustainable developmemih spite of the fact that there has beseme work done in the area of
sustainable dealopment and sategy, there has been a lack of publications dealing with
renewableenergy with regardi® entrepreneurship and poligythe Caribbean. This study aims
to fill this gap.

@_=IY+1'6*12A.+8&<

Recently, in recognition of the myriad of related issues which can affect projects related to

energy and the environment, there has been a move towardsrigégisational and inter

sectoral approaches. In these approaches the problem area is viewethashaalcegion where

many partnerships, strategic networkd alliances can occur. Problems of this type are referred

WR PHWWD SUREOHPVY DQG DUH DG GUH Widive riétkidd® XriskKk FRRSHU

(1983)postulated three stages for domaigaorization.

1. Regulation for membership and establishment of boundaries, rules for base values,

resolution of conflicts and allocation of power.

2. Establishment of planning and scanning function to anticipate future trends and work

out relationship with oths outside of the domain.
3. Systematic and formal mobilization of resources. Purposeful action

These three phases of interorganisational domain development can be simplified further to
problem setting, direction setting and structuring. In assessing tthigffuiris necessary to
determine whether domain organization is critical to domain problem resolution. Is a centralized
structure necessary? Is a boundgstem too limiting in practicelt is also necessary to

determine the importance of process relatoveontent. What is the role of task, technology and
competency? These issues are explored in detail in the case ®edtlefy and Vredenburg,
1997)and (Bertels and Vredenburg 2004).
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In decision making related to energy theraégjfiently a tendency to regard only the direct
economic onsequences and ignore the ldegn environmental effects which may be equally
critical. One of the ways that theorists have sought to redress this imbalance is by introducing the
concept of naturadapital. Natural Capitas defined as a stock that yields the flow of natural
resources. (Russo, 2003)

There are tw approaches to natural capitadth are described by Daly (1996). The first

condition B known as ‘weak sustainabilityhis condition asumes that all environmental
resourcegan be monetized, and marade capital and haral capital are substitutablender

the 'weak sustainability’ condition thetals matter rather thahe ratio of natural cait

compared to mamade capital. Daly awsiders his approach to naturalgigal to be too limited

if long term sustainable developmentasbe achieved. He argues thiadre is at least a

minimum level of natural capital that must be maintained. This minimum level of natural capital
is referral to & Critical natural capital' For example, there is a certain minimum level of
atmospheric gases concentraitimatis needed for human survival and this is the limiting factor

thatconstrains the viable routes to development.

In order to ensure thminimum level of natural capital is available to the economy, Daly
suggests that we need to change energy mix from current nonrenewable stocks to more
sustainablalternatives. To keep the balance, the ideal scesaigodeplete non renewable

resource at a rate equal to the rateddvelopment of renewable energy resources.

This argument makes a strong case for the development of renewable energy technologies

instead othan continuingo increase the use of fossil fuels.
!
@ _B!;+(6'-14'C6%'-

In dealhg with domain problems, a number of studies have shown that apart from the structure
of the organization, the issues of trust, desire for duty and concept of fairness play a part in the
process. These aspects can be considered under the heagmgadtapital| The principal idea

is that there is a tangible, measurable economic benefit to be obtained from effective
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collaborative relationships. Trust is seen as an important aspect in corporation between entities.
Socialzation can help with regulationitiin the domainrejecting deviance opportunistine
temptation to engage in behavior to increase personal gain to the detriment of theatiogani
Collaboration works best in environments of trust and mutual respect. The importanceof the
factorsis analyed in more detail iBertelsand Vredenburg (2004) and Portes (1998).

Social capital is closely related to the idea of networks and informal associations as it tends to
increase as the degree of interactionaases. Aldrich and Fiol (199épphaske the importance

of trust,networks and social capital when there is uncertainty. This level of uncertainty is high
for industries in the early days of formation when the norms, reputations and stability of the
market have not yet emerged. In a fledglindustry such athe renewable energy sectotthe
Caribbean, mamds carry with them a level ahcertainty and investors have to rely heavily on
social capital. Porte4998) considers social capiid the ability for firms to be able to extract
benefis from being associated with a particular social group or structure where information can
flow readily between participants. This social capital can often have direct economic
consequences for companies as it reduces transaction costs in daegd(diliamson,

1973. Thisis important in a renewable engrgpdustry where generation is usuaihpre
distributed.This means that the number of agreements and IPP contracts that need to be
negotiated will be greater per MWh installation. Reduction in thesé&e@tion cost can put firms

competing in the market at a significant advantage.

Research in the fieldonsidering the topic afocial networks is divided on whetharpra
domainsneed to have a coordinated centre or not. There are examples of relationships
organkations that are more hierarchical with clearly defined levels of responsibility and
relationships. Other more horizontal structures that aterfl&nd to have a greater degree of
flexibility. These structuresftenfacilitate growth in industes where the ability to innovate is
more critical. Granovetter (1985) suggests while speafditige 'strength of weak tigshat the
greater the number of relationships t the firm has with others and the looser thdke tégher

is the level of soial capital that can be gained
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Renewable energy technologies can be viewed as a radical change ftoaditienal fossil fuel
generationThis change in generation methwdl impact not only from an egwmic perspective
but from thepoint of view that it will require adjustments in associated rules and norms. Issues
of both technology and regulatory legkwill have to be addressed (Pool, 1997). There are a
number of authors who have investigated how such technological inmesaittcur in an

industry and the dynamics of introducing new technologies into markets with different
characteristics.

The most welknown author that has considered such aspects is Schumpeter (1942). Schumpeter
speaks of innovation as a process of ‘cveatiestruction," where old models are destroyed as
new ones are created. More recently authors such as Teece (1997) avaéshability to

innovate camgive firms a distinct competitive advantage in emerging markets.

Anderson and Tushman (1990) defineavations as products which in either price or
performance level are superior to itheredecessar Renewable energy technologies can be
viewed as innovations superior to their predecessors in terms of their reduced impact on the
environment. Hall an®¥redenburg (2004) explore suehvironmental innovations, particularly

in termsof resolving the ‘conflicting horns of a dilemma.’ They see these types of innovations as

resolving seemingly irreconcilable values such as high technical efficiency and low cost

Anderson and Tushman (1990) suggestWian an innovation is introduceafter a period of
turbulence in the market a 'dominant design' emerges. After this, further enhancements in the
innovation tend to be incremental. Implementation of technolegiels as solar photovoltaics
represent radical innovations, but the issue of what will emerge as the dominant design is still to
be determined. The dominant technoldgryPV in the world is multicrystalline silicon, but
developments in thin film technajées and concentrated PV could lead to future disruptions in

the market.
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North (1990), Hollingsworth (20Q(and Schotter (1981) consid#at institutions and agencies

evolve together with itience going in both directionk.is useful to reflect on the institutional

effects in the Caribbean energy stiaa through this lens. Russga(d03)looks at social cafal as

an important aspect of amstitution. He postulatethat geographical concentration helps

development as it strengthens social capital allowing people to communicate positive
H[SHULHQFHY UHODWLQJ WR DQ LQQRYDWLRQ 6RFLDO FDSLW
the community and reduce potentiasistance to pjects at the oset.

Theother side of this argumenttisat social capital can also keep anew technoloy if

internal social bonds ateo tight (Granovetter, 1973; Rogers, 196)is means thaa network

that can be a facilitatoran also be a block in darn circumstances. HollingswortBE00)

suggests that the more set an institution is, the harder it willineréoluceinnovation. The

institution relates to aspects that include norms, beliefs, attitudes and methods of ngnducti
business. These effects if very stringent can be barriers to emerging technologies which do not

have legitimacy

W LV LOWHUHVWLQJ WR DSSO\ WKLV DUJXPHQW WR %DUEDGF
has experienced success in the renewableygmedustly with solar water heaters but this has

notup to nowbeen repeated to the same extent witier renewable technologies. One may ask

why other renewable technologies have not been deveibgedgraphical concentration is a

benefit to developig innovation. It may suggest that the institutional network inligh

concentrated area leads to one extrentbebther Projects therefore may tendtie hugely

successful as in the solar water heating industry in Barbadost get the suppoat al as is the

situation with plans to establishwand development project ime north of that island.

MVord of mouthff PD\ EH DV HsprebHiMg Inagdtie Wiessages as it is in spreading positive
ones. In the case of the solar water hesagarly podiive experiences were communicated to
friends and family members even as financial incentives were present. In the caseearfemyyd

in Barbadosbad experiences of memories of the old technology have caused influential

members of the community to ralbghess in protest of the development
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The negative influence of institutional structures that are too rigid are addressed by writers such
as Hollingsworth (2000) and Rogers (1962). These writers suggest that rigid institutional
structures do not foster iomation. Given these arguments, it may be useful to investigate
whether benefits in the energy sector can be gained from changing existing institutional
structures more regarly or having a more dynamiostitutional struture.

Hollingsworth (2000) sugges that one of the reasons that USA is an innovative society is
because theyte€d W R KDY H hirddodd LRpbBIBY.LEmployees tend not to havengpterm
security. The Caribbean political jurisdictions temat to have this type of policy. One othe
constraint that can work against innovation is an over commitment to history, following the path
of what has worked in the past (Hollingsworth, 2000; Pool, 1997; Rogers, 1962).

A significant aspect of organization is also the extent to which inforefeaionships affect
decisionmaking and whether these are positive in facilitating the achievement of desired goals.
Westley and Vredenburg (1997) explore how a loosely formed relationship between biodiversity

stakeholders helped the preservation of makaegered species.

There have been cases where it has been proposed that familial relationships and networks have
led to widespread market changes and #domf innovation. Russo (20D8as explored this as

it relates to the development of wind power mli@rnia.

In promoting sustainable developmemiuchof theliterature suggests that domain approaches

are better due to the multidisciplinary nature of the relationships that need to be addressed (Trist,
1983). In renewable energy the change from fdgsllis a paradigm shift and therefore current
relationships and networks may not be appropriate as relatisrstigeen stakeholders

involved will undoubtedly change (Wittheben, Okereke, Banerjee, & Levy, 2009). In renewable
energydevelopment, modifidéons in nstitutional structures may be needed because different
aspects are important in renewable technologies and goals such as reduction of climate change

and sustainable development wéhuire new modes of operatiand communication.
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particular theJournal of Business Venturing.

Shang(1994)defines a champioassomeone whdakes a personal risk to overcome
organizational obstacles to innovatidte goes on to provide the following as characteristics of a
MFKDPSLRQ 1

X They provide autonomy from the rules, procedures, and systems of the organization so
that innovators can egtlish creative solutions to existing problems.

X They gather organizational support for the innovation by building coalitions between
managers in different functional areas of the organization.

X They create loose monitoring mechanisms that allow innovaiorsake creative use of
organizational resources.

X They establish mechanisms for making consensus decisions on innovations.

X They use informal methods to persuade other members of the organization to provide
support for the innovation, and they protectitivation team from interference by the

organizational hierarchy.

!
In this study | will define a champion as a person who exhibits one or mtresef

FKDUDFWHULVWLFV )RU WKH SXUSRVHV RIoMKbe VWXG\ WKH p
consideredobe aSROLWLFDO MXULVGLFWLRQ $ pFKDPSLRQT LQ JHQ
someone who has the influence to break down barriers to innovation in formal or informal

institutions. These types of persons are referred jola® VW LW X W L R QroESpieh@Q28/ UHS U H Q |
and Vredenburg (2010a and 2010b)

During the course of this researchncountered several examples Wt X FK pFKDhW&SB LR QV
been successful in being conveners for renewable energy projects and engaging the necessary
stakeholders. The remeh suggests the level of informal relationships have a profound impact

on the success of projects. This is consistent with the fact that the renewable energy sector in the
Caribbean is both complex and new (Aldrich and Fiol, 1994). Dyer and Ross (Z@0Dd}sauss
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the greater informal interactions which occur between business owners and advisors when an

industryis new and immature.

Research on the development of renewable and sustainable energy industries has regularly
illustrated the importance of eethal institutional effects and internal capabilities on whether
innovation occurs. This external environment has been defined through theeoanmmic
influence, the availability of natural resources and the social capital which is linked to the way
stekeholders interact in a location (Russo, 2003).

5XVVRV ZRUN VXJIJHVWYVY WKDW WKH VRFLDO FDSLWDO LV JDl1
rules and norms in a community. His study of wind energy development in 50 counties in

California recognizedhiat even at sites where the economic aspects were favourable and natural
capital was available, the development was affected by formal government policies as well as
historical and cultural factor§hese institutional factors were strongly correlated with

QXPEHU RI SUHYLRXV VXFFHVVIXO ZLQG HQHUJ\ SURMHFWYV D
TXR § DV ZHOO DV RUJDQL]DWLRQDO DQG SV\FKRORJLFDO LQI

sustainable industries as much as the more tangittleré&a(Russo, 2003).

The framework presented by Russo (2003) was extended by Vredenburg and Espinoza, (2010a,
2010b). The model proposed by Vredenburg and Espinoza (2010) recognized the importance of
the interaction between economics, natural capital and socitdldayt went on to consider the
distinction between formal and informal institutions when assessing country specific
characteristics. The study introduced an assessment of such aspects in a national context as it
investigated these factors in the Latin é&mgan jurisdictions of Costa Rica and Ecuador and

compared them with the more developed territories of Alberta, Canada and Denmark in Europe.

In assessing institutional aspects, Vredenburg and Espinoza (2010a and 2010 b) recognized the
importance of chamgpns and other informal factors in the development of renewable energy
industries. In analyzing the impacts, the paper draws on previously published work that has

explored the influence of institutions.

Included in the previous work on institutional thearyich was emphasized by Espinoza and
Vredenburg was the role of formal and informal institutions on decision making relating to

adoption of innovative technologies. They refer in their research to the theories presented by
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DiMaggio and Powell (1983). DiMggio and Powell (1983) discuss how formal and informal

institutions can restrain change and caus&itutional isomorphisni Theyshow how industas

within a sector tend to confim to industry norms in order to enjoy increased legitimacy.

DiMaggio and Bwell (1983) go on to suggest that institutional entrepreneurs must be able to

obtain legitimacy in the existing paradigm and yet not have so much of a tie to the existing

paradigm that they are unable to leverage change. More recently, Hoffman (2084 dested

WKDW LQVWLWXWLRQV FDQ FKDQJH VXGGHQO\ GXULQJ WLPHYV

events such as environmental disasters or change of regulations.

Battilana (2010) speaks about how institutional entrepreneurs can be identifiexking lat

factors that contribute to the ability of champions to be successful in implementing innovation.
In her study, she identifies position in the organization and the position of the organization
relative to the entire industry as factors that affeetlikelihood that an employee will pursue
implementation of an innovation. It is surmised that the higher the position of the individual in
existing structures, the less likely the person will be interested in innovating since they may not
have the sammfluence when the innovation is adopted. On the other hand, an individual with a
low level of influence in existing systems will see opportunity to improve his/hgosition. At

the same time the paper hypothesizes that persons likely to be ableeim@&npinnovations are
those in a managetiposition in the organization as thegn galvanize persons in an

organization to promote change. The paper highlights this in the context of the National Health

Service in the UK.

The ability of an organizatiorotadopt an innovation also relates to the degree to which the
adoption of therinovation requires change in @sre operations and the extent to which the
proposed innovation can make use of existing structures. Marshall and Vredenburg (1992)
explore thisconcept when they consider the impact of an innovation relating to telemarketing in

industrial sale§prganisations.

41



E60:&.IDIE'(%+&$!"33.(%6*019%A.1Y.S.~+C1.¥061+31::$%'6* #-.12/:$%&6. $IUTSCE++Z'1/!
[&./ %#:&01=Q7QW

The model developed by Espirmoand Vredenburg (20&pand (2010b)ncludes these concepts

of institutions as they relate to pioneers and champions in a dynamic environment. They identify
the presence of champions and pioneers as important in establishing the informal institutions
within a jurisdiction. They also point to the role played by a collaborative climate and green
culture in setting informal institutions that facilitate the development of sustainable industries.
However, the model does not address the issue of what makdmthpions within a particular

context effective or ineffective.
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An insight into the role of champions within the context of a sustainable industry can be gleaned
by considering the case study presented by, Westley and Vredenburg (1997). That study
considerd the transformation of an international domain in terms of an international network
which was set up to preserve global biodiversity. The study focuses on the work of Ulyses Seal
and assesses his role ashampion oiconvener in the network that was dieyed. Is there

evidence of the existence of such domains in renewable einelggstries? Are there champions

at local and regional levels in the Caribbean? Can there be a role ansaib tkvel for

champion® Can Idetermine what informal and formal a&sps of institutions can be related to

individuals?

These questions cdie addressed by superimposing Westley and Vredenburg (1997) on to the
framework presented by Espinoza and Vredenburg @@k@ (2010h)In comparing the two
studies it can be recogeid that Espinoza and Vredenburg (28Xhd (2010b)dentify the
presence of a champion as an important part of an institution, however champions are not
portrayed as playing a distinctly pivotal role within the institution. Champions are viewed by
Espin@a and Vredenburg (20&0and (2010bpas simply one element that sets that institutional
environment. In this respect the model being presented is similar to that of Selznick (1957),

where the external environment sets the institutions.

The main differencéetween Espinoza and Vredenburg and the classical model presented by
Selznick (1957) is that Espinoza and Vredenburg ssighat actors in the industpjay a part in
shaping the institution which in turn has an impact on them. However, Westley andcMregle
(1997) conceptually move this idea forward even further in their paper which considers the role
of Ulyses Seal in transforming the domain of stakeholders in the biodiversity $tuthat

model, the individual champion is considered to be cemtrasiblishing the other aspects of
informal institutions such as collaborative climate and green culture that Espimbza
Vredenburg201(a) and (2010bjdentify. The impact of the individual is emphasized by the fact
thatWestleyandVredenburg (1997)tate that it is the influencef individuals in the domain

rather than the organizations that me&ealifference. That paper also emphasizes that there does
not have to be a formal structure within the domain for innovation to occur and leadership can
evenat times shift during the course of implementation. This is a departure from the model

presented by Emery and Trist (1965). Emery and Trist argued that complex problem domains
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could be tackled through interorganizational collaboration but that therecheetde a referent
organization to bring structure (Trigt983).

In this research ¢onsideedwhether the model presex by Westley and Vredenbutigat

suggests that the champion is central to establishing institutions, is applicable to the domain of a
renewable energy industry. In order to assesd thitsoducel the concept of formal and

informal legitimacy.l measure the informal legitimacy of a champion as the extent to which the
actor is able to gain legitimacy through influencing informal insting. Informal legitimacy can

be developed through establishing networks, developing a collaborative culture and having a
level of trust within the community that allows for consolidation of efforts and for effective
diffusion of information throughout theetwork.

| define brmal legitimacyasthe legitimacy an actor gains from his/ her appointed position in an
organkation in the network. Such actors can influence the flow of information and interaction
through their authority in the network as appoinestiers of their respective organizatioms. |
introducing these conceptgxtend the model developed by Espinoza and Vredenburgd010
and (2010bxand treat the impact of champions separately from other aspects of informal
institutions and propose thatis the individuals that ultimately set the tone for the networks and
other informal institutions around theirseek to test this theoretical framework in the context of
jurisdictions that are seeking to develop renewableggriadustries in the Caribbe and

discuss this framework further in considtions of cases in Chapters Five and Six
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It was necessarty studythe details of the narratives describthg process through which renewable
enegy projects were developed or promoteaach political jurisdiction (qualitative analysis). There v
also need to see whether there was generalizability of the themes and patterns observed in indivi
countries (quantitative analysis). For this reaaanixed approach was used.

B_71J:-6%'%6S.!"/1J:*%6%'%6S.1 X .%A+/$!6*IM.*. '#-.1 T*.&0<!1$%:/K

In the Irtroduction presented in Chapter Carel Background to the Carildie presented in

Chapter Twol discussed the complexity involveddonducting a sty in the region wherthe
diversity within the domain is higl@iven this realityand that the objective of the studgs to
determine barriers and drivers for the development of renewaélg\ein individual political
jurisdictionsas well as the regioon the wholejt was determined that a mixed quantitative/
gualitative methodology was appropriaiéere was both a need to study the state of renewable
energ policy in specific political jurisdictionas well as to generalize the trends to the wider
populations.However, due to the small sample size of the political jurisdictions in the Caribbean,

the qualitative results carry a far greater weight than the quantitative results in this dissertation.

Figure 7shows the methodology used in this researchrenw | was able to use the quantitative

and qualitative studies algrwith a literature review to eventually make a contribution to theory.
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Figure 6. Schematic of Methodology

Institutional Theory
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Preliminary
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Comparison between, interview emerging
themes, survey results and theory

Quantitative Survey to
test themes emerging

My contribution to theory: Hucidation on role of
champions and impact of international agencies.

The study employed a sequential approach following the methodsnecpla Creswell (2003).

The qualitative study was undertaken first and the hypotheses generated used as the basis for the

guantitative survey.

The research began with an exploratory study of the region between May and July 2009. This
was important sincehere has not been a great deal of research in this subject in the Caribbean.

In developing the researcih was critical to investigate existing written policies, government
decisions, and renewable energy projects within the territories. Backgroundeiwwtewere

conducted in order to solicit an explanation of what could have led to the successes or failures of
various projects. This was a critical step in scoping out potential key variables (Miles &

Huberman, 1994). At this stage the research drewdma extent on grounded theory
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methodology (Glaser & Strauss, 1995; Westley & Vredenburg, 1997). This qualitative method
provided the hypotheses that were tested through surveys developed in the quantitative section in
a manner similar to Sharma and Vreberg (1998). Sharma and Vredenburg (1998) explored

the link between environmental responsiveness and emergence of organizational capabilities for
the Canadin oil and gas industry. In thegsearch a number of hypotheses were generated from
interviews whit were subsequently tested in a quantitative study.

B_=1J-6%'%6S.!"+-<$6$

This began with Background MeetingsApril 2009 thatwere used to ground the research
Further interviewsvere undertaken between Ji@10 andOctober2011. In some cases
respndentdn the interviews in 2010 and 20%ere the sane as the ones included in the
BackgroundVieetings. This helpenh giving mea sens®f how conditions changed the

duration of the study.

Choice of territories for qualitative study

The questions werdesigned to give an indication of the specific factors within palitical
jurisdiction which were significant in driving or inhibiting development &odn there
determine the internal mechanisms and interactioautswereat play. Relevant questioffer

which answers were sought included

¥ What is your view on the relative roles of governments, utilities, private sector and

regulatordn the energy sect@r

T Are there any training programs in Renewable Energy in your country? How effective do

you think these have been?

¥ What is the nature of the relationship and communication channels between yourself and

other energy stakeholders?

¥ Have there been independent actions by local entrepreneurs or consumers to develop a

renewable energy project?

47



¥ What level of saff is available in your orgaration for renewable energy development?
¥ What do you think is the main barriertenewable energy? How can tbis addressed?

¥ How locked in are the processes of busasand governance and how ttese factors

impact innovéion?

Twenty one (21) Background Meetingere conducted in this first phase totaling 35 hours. In
total Seventy five (75) interviews (110 hours) were conducted in (10) Caribbean territories and
with interviewees re@senting three (3) political jurisdionswhere site visits were not

undertaken

B_=_ 7!14/¢.!+3!(+:*%&6.$!3+&!('$.!1$%156%.&'-1"*/12A.+&.%6 (- !M.C-6 ('Y 6H*
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The Case ®idy approach attempted to define through interviews, major issues affecting the
development of renewable energy in thetpml jurisdictions chosen and lessons learnt in the

process. For this study, the analysis focused on decision making relationships within the

electricity sector. The units of analgdor the study were CaribbeanSROLWLFDO MXULVGLF
explanatiorof how these political jurisdictions were datnined is provided in Chapter Qrie

determining the countries to be involved in the qualitative studynaefrerk was used as

prescribed by YinZ003)

Literal replication Investigation of a case with silar conditions taheone described in a

previous casstudy. For literal replication thexpected results should bendar to the previous

case study.

Theoretical replicationnvestigation of a case with contrasting conditions to thosepwévious

case. Results in the situation being investigated are expectedti@st with those of the

comparedase.

The jurisdictions chosen hadwide range of success/ failure with respect to renewable energy
technologies. This allowed fa@xploration of hypothess through literal and theoretical

replication. In this study the am technologies considered wes@ar, wind and geothermal.
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The political jurisdictions inclued in the qualitative analysis were:

Antigua - No development of renewable technology

Barbados - Tourist based economy, successful solar water heating industry.
Trinidad and Tobago - Petroleum based economy

Jamaica - Established Wind Project, energy policy draft

Curacao - Dutch island, Oil economy, significant wind development
St. Kitts +*No development of renewable energy

Nevis - Development of wind, expected geothermal development
St.Lucia - No renewable development, proposed wind and geothermal
Dominica - Hydro, proposed geothermal

Bonaire - Wind development

Guyana - hydro, rural solar development

St.Vinc ent and the Grenadines - Energy policy approved by government,

Grenada - Solar PV interconnection policy

Bahamas - Multiple island state, no government led renewable energy development

Persons interviewed included government energy ministry represestatieetric utility
representatives, utility regulators, research and education institution representatives, renewable
energydevelopers and regionattternational agency representatives. Interviews were-semi
structured consisting of open questions. Bgdints were asked questions about their

pergectives on the possibilities foenewale energy within their political jurisdictioand the

level to which they thought that economic, social, political or environmental factors had driven
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or impeded projectarticipants were also asked about their own personal interests in and

motivation for being involved in activities to promote or develop renewable energy.

Interviews were recorded in most cases and detailed notes were taken in circumstances where
permission for recording was not given. Emergent ideas were categorized andc@difes

and Hubberman, 1994ach interview was coded in accordance with these emergent themes
using QSR NVIVO 9 softwaré?

Codeswere investigated for their intensitie,the number of times the theme was raised by the
interviewee. Connections between themes were investigated and in situations where there were
significant similarities, connected coslevere collpsed into one higher order codé&fiemes

which had very low intesities were dropped. At this stage the themes were compared with those
found in literature in order to obtain a theoretical perspective.

Triangulation of interview data was done by analyzing annual reports, government policy

documents, newspaper reportsl ather media.

Building the theoretical framework

An important part of a qualitative study is to operationalize the variables or develop construct
validity. Construct validity refers to the process where the measurable variables are established

to represet the abstract concepts in the general questions. During discussions, specific details
were obtained relating to projects and these were grouped into more general themes in the coding
process. Later on, lower level and higher level themes were idemtfieelsenting different

levels of abstraction (Miles & Huberman, 1994; Westley & Vredenburg, 1997). Aspects at a

lower level of abstraction were tested for through survey techniques using questionnaires and a

Likert type scale (Guppy & Gray, 2003).

Case tudies can be instructive in identifying factors in a successful program that could perhaps
be emulated by other countries in the region. One case study developeah begdearch on the
solar wateheater industry development in Barbados (Langniss &,18604; Perlack & Hinds,

2003). This has been a unique success in the region and an investigation of the specific details of

10 Nvivo9 is software that allows a researcher to code, collect, organize and analyze content from interviews and determine
dominant themes and interaction between themes acros®uiftategories of interviewees.
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this case could serve as a yardstick for others in the Caribbean or even the wider developing
world. Case studiesreuseful in asessing forces that are acting on the decision maker in the
application of renewable energy technologlesttemptechs part of the analysis of the cases
determine whether the forces were exerted by individuals, organizations or society. At each of
these levels there were different considerations and this ultimatelyedféoe choice of strategy

by government and other stakeholders within the political jurisdictions.

B_@!J:*%6%'%6S.!"*'-<I$6$

Quantitative methods allow for a greater ability to drawabasions about the wider population.

In this case the wider population is the entire Caribbdanthe quantitative method,
guestionnaes use closed questions whiaie adentical for each member being surveyed. This
makes quantitative questionnaire réswasier to compare than qualitative questionnaires. There

is also less subijectivity involved in quantitative analysis, questionnaires can be developed based
on the links to be tested. (Guppy & Gray, 2003). This can provide an empirical exploration of the
hypothesis.

Unfortunately due to small sample size, the results of the quantitative study do not provide a
sound basis for making generaliions. Nonetheless, the results are presented in the dissertation
because fronthere it is possible to speculate tire nature of the relationship between key

variables in the model.

Linear regression was used as the main quantitative method, the greater the correlation, the
JUHDWHU WKH VWUHQJWK RI WKH UHODWLRQVKLS ™TKH 35 VT
in aresult is accounted for by thariation on the independent variable (Bock, et al., 2007). An

R squared value of 0.5 is considered very good in social science and 0.2 or 0.3 are good enough

to indicate at least some moderate correlation (Orliteksl., 2003)!
!
B_ @ 7!Y63%&6#:%6+*1+31%A.1J:.$%6+**'6&..

The quantitative method included the distribution of a survey which included seventy (70)
guestionsand was hosted online by CVENT a company that provides software for survey

administration and evéplanning.
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Invitations were then sent out to potential respondents via email with a link to the survey so that
guestionnaires could be completed online. The invitees included energy sector stakehtsiders
diverse perspectives within the sector. Theselwded many of the persons who had been
interviewed for the qualitative analysis. These participants then suggested others who were
suitably qualified.

Participants were sent invitation letters which were worded in accordance with that suggested by
the Ethcs Approval Board at the University of Calgary.

Invitations were sent to stakeholders for all 36 political jurisdictions in the Caribbean that were
identified. The stakeholders contacted included government representatives, electricity utility
representves, renewable energy company representatives, university and research institution
representatives, NGOS, Financial Institution representatives and Regional Organisation

representatives.

Surveys were translated into French, Spanish and Dutch to faciiaticipants in the study
whose native language was not English. Back translati@ns also done and solicitatidetters
were prepareth the three foreign languages. Students who were native speakers in the language

involved were utilized heavily iris process.

In situations where respondents were not able to complete the survey online, researchers
administered the questionnaire by asking questions to the respondents over the phone. Students
hired that were native speakers in French, Spanish andsEmngére also involved in asking

survey guestions in the native language of the respondents.
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The CREDP project illustrates the institutional and political factors thaact ease of
implementation of renewable energy within Caribbean political jurisdistion

D_717%%6&+/:(%B+*

In this chapter | developealCase Study of the Caribbean Renewable Energy Development
Project (CREDPR)In Chapter One and Chapter Tweferencevas made to this project while
discussing the developments in renewable energy in the Caribbean from a regional perspective.
In this chaptet build on that byexploringthe experiences and lessons learned in greater detail
and attempt to analyse the pijenaking reference to a number of the theoretioacepts

presented in Chapter Thrdeconsidered that the CRED#as important to highlight as it

represents a case study that illustrates in a palpable way the interaction of networks at local
regional ad international levels and the importance of formal and informal institutions in the
developmet of a project. A number of dividuals and orgamations have been involved in this
project which was conceptualized in the late 1990s and was in place ioronerfanother up

until 2011. During that process changes in roles and responsibilities occumethgmmccasions.

An analysis othe factors that led to these changes and their impact on the success of the project
can provide insight into factors thattto success of renewable energy technologies

implementation in the Caribbean.

Insightsand themes emerging from this Casedy were explored further in individual political
jurisdiction case studies in Chapter @imd in determining themes that weredisethe coding

process in Chapter Seven

The concepfor a Caribbean Renewable Energy Project originated in 1995 at a meeting of the
Caribbean Energy Information SystEr(CEIS). At that time this organization had yearly

meetings of focal points, who weirethe maingovernment employedsom member countries

" The Caribbean Energy Information System (CEIS), is the energy information arm of the Caribbean Community (CARICOM)
set up to provide a regional information service through a network of Caribbean countries in supponirg§ piad decision

making. Headquartered at the Scientific Research Council in Kingston, Jamaica, CEIS currently has a membership of eighteen
(18) Caribbean Countries. Services offered include contract energy research, information requests and phodsitiesuc
PETSTATS petroleum statistics) series which provides over twenty (20) years of, comprehensive time series data among the
countries which the CEIS serves. www.cdsmet/stakeholders/caribbeanergyinformationsystem

53



that had responsibility for collating information on energy use to send to the regional agency
located in Kingston, Jamaica. The Manager of the Organisation was at that time, and still is
today Ms. Mo Whyte. Ms. Whyte is a specialist in the area of research both in relation to
technical innovation and information systems. At CEIS meetings there were sometimes other
stakeholders involved in energy that were invitedoA¢ meeting in 1995 in Barbaddise

University of West Indies (UWI) Cave Hill was involved. Prof Oliver Headley and Mr. William
Hinds who were both scientists interested in developing renewable energy projects at the time

were invited.

Prof Oliver Headley was at the time a Senior Lemtim Chemistry at UWI Cave Hill. He was
also the Director of the Centre for Resource Management and Environmental Studies (CERMEYS)
which was the department of the univsrsledicated to research inemvironmental

management.

Prof Headley had a stroqgrsonal interest in the area of renewable energy and published
several papers in the field. In Barbados as well as in the wider Caribbean $eewas

pioneer and received a number of international awiaasding theGuinness Award for
Scientific Adhievement in 1982DAS Commendation for work in Solar Drying in 1985 and the
Pioneer Award from the World Renewable Energy Network (WREN) in.1996

Mr. William Hinds was a scientist with a background in renewable energy having completed a
0DV W H U 1 \able@nkriy@ldhnologies at the University of Reading in England. The two
worked together in the university with the aim of promoting and researching the solar renewable
energytechnologies and finding ways to bring these new technologies to commericialisat

Their technical expertise was recognized by the CEIS group and they were invited to be part of

the 1995 meeting whiclwasheld in Barbados, the country in which they were based.

Between the CEIS focal points and the two University representativegraup decided to go
through the region to get an idea of the vasicountry needs as related¢mewable energy.
Subsequently a decision was made within this group to approach the UNDP to obtain funding

and support. Mona Whyte of CEIS recalled,
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AVewent around to every country and we did interviews. When we analysed and
synthesized it we came up with four barriers, information, policy, fimancl
capacity.”(Mona Whyte, CEIS)

Having identified these four barriers, the group with the assistaniedbantos of United

Nations Development ProjedBlobal Environmental Facility (UNDP GEF) began on a journey

to establish the framework of a project. The goal of the project was to put mechanisms in place
to reducehe four barriers identified (UNDP0OR3).

A comparison can be made between the method of formation of the group that eventually
developed CREDP and the framework presented in Espinoza and Vredenburg (2010a) and
(2010b) presented in Figure 6. In that model, Informal and normative instaltators
identified include pioneers, green culture and collaborative climate. Pioneers and the
collaborative climate appear to have been significant in terms of developing the informal
institution that led to the establishment of CREDP.

In 2004CREDPIncluded 16 Caribbegmolitical jurisdictionswith two British dependencies

among them. These were Antigua and Barbuda, the Bahamas, Barbados, Belize, The British

Virgin Islands, Cuba, Dominica, Grenada, Jamaica, Montserrajt&tand Nevis, StLucia, St.

Vincent and the Grenadines, Suriname, Trinidad and Tobago and Turks and Caicos.

The Program was designedi URPRWH WKH $GRSWLRQ RI 5SHQHZDEOH (Q}
%DUULHUY DQG 5HGXFLQNDREOHPHQWDO &RVWYV’

The specified objectives were fogdmove barriers to renewable energy use in the Caribbean,

through specific actions to overcome policy, finance, capacity and awareness barriers, it is
HISHFWHG WKDW WKH FRQWULEXWLRQ RI UHQHZDEOH HQHUJ\
be significD Q W O\ L Q®UNDBF2063G -

The project was designed to remove the barriers to the development of renewable energy in the

Caribbean. The idea of the project was not to directly establish projects on the ground but
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through the removal of barriers creatn environment that would be favorable to the

development of renewable energy projects in the future. The concept document was drawn up
with the CEIS group and the assistance of Tito Santos and was tendered to consultants in the four
identified areas gpolicy, capacity, financing and awareness. The consultants chosen were
required to prepare the final project document with recommendations on how such a project
should be structured. Projekt Consdé German consultancy firm won the bid anere

contracte for the job. Mr. Thomas Scheutzlich was the representative of the company and the
lead person on the task.

3Ne put out a tender for a consultant to help us and we contracted Thomas, that

time he was with Projekt Consult. They worked with us and AeBimgt CEIS

was the anchor on that project to make sure that this project went through and it

went through well. GEF approved it and gave money to dladged PDF B

SURMHFW ‘H JRW DERXW ’ &(, SURMHFW WHD

The following werethe results of the project executed by CEIS in conjunction with UNDP and
Projekt Consult out of Germany. (UNDRDO3

Design of financial mechanisms for financing renewable energy projects (Caribbean
Renewable Energy Facility, Commercial Loan Guaranteehanism)

Design of a Caribbean Renewable Energy Technical Assistance Facility (CRETAF)
Development of pipeline of potential renewable energy investment projects
Establishment of screening selection criteria for projects

Obtaining of government commitméeiters of support.

12 Projekt-Consult GmbH is engaged in the management and execution of projects in international cooperation
programs.

Prime emphasis is given to the promoting environmentally-sound work procedures and participatory approaches, as
well as the application and transfer of needs-oriented technology acceptable to the community. Areas of focus are:

Energy and Resource Management and Mining and Environmental Protection www.projekt-consult.de
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This relationship is an exampdé interaction in a domain at bothethegional Caribbean level
andinternationalevel combiring to form a more complex supra domain (Westley and
Vredenburg, 1997). The CEIS is in itself a domain &iimg) of political jurisdictions thahad
strong informal relationships through the regular meetings. This informal grouping through
meetings and communication also developed a relationship with the UWI a formal regional
organization with links in Barbadp Jamaica and Trinidad and Tobago.

At the international level, the UNDRSEF spearheaded by Tito Santos, was a stakeholder along
with the Projekt Consult private group operating out ofrfsy thatater on developed a
relationship with the German Techal Corporation (GlZ]formerly (GTZ) based in Germany.
Over the years, Projekt Consult became flaeefof GTZ.

Mr. Scheutzlich recounted holwis interest continued after his company completed its original
task as stipulated by the UNDP and the CEA8.informal relationship continued and Thomas

extended his involvement up to 2003 when the actual project was established.

This is a situation where legitimacy was gained through informal means. Even as Mr.
Scheutzlich involvement came through being fallgnhired by CEIS, the informal legitimacy

came through communication channels with the various countries that were involved in the
project. In the proces¥homas increased his knowledge of the region. At this stage of
development of the process the lewvkorganization was like the first stage of domain
organization identified by Trist (1983) as the problem setting and the establishment of
boundaries. There was no centralized structure in these early years. Trust and informal
legitimacy was important ithis industry due to its level of complexity and high level of
integration of stakeholders (Bertels and Vredenburg 2004, Portes 1998, Aldrich and Fiol 1994).

Aldrich and Fiol (1994) suggest that such informal networks are particularly important in
fledgling industries, where rules of the market and innovation are not codified. The lack of
knowledge and experience in the market means that stakeholders have to rely on information that

they can get from more informal discussions. Being involved at the vademal level

57



increases the knowledge that Thomas Scheutzlich coufdogethe domain, extracting benefits
from the ready sharing of information with participants in the network (Portes, 1998).

At the same time, Mr. Scheutzlich with his links to Gengnand experience working on the
UNDP project also had legitimacy in the international domain.

Ve did this study from August 1999 to March 2000. This is when we delivered or
findings on how a CREDP should be structured. Then our official part was

finished, but we had a lot of interest going forward. In that time UNDP asked us if

we could provide them with some hints coming from the feasibility project

document. We were not formally engaged in formulation of the project document

but sometimes they gavepgts to review or give comments. Then we got a small

contract from UNDP to bring forward the entire process of formulating CREDP.

7KLV 2DV WKH WLPH EHWZHHQ DQG WR JHW LW
Scheutzlich, GIg

In 2000 after the preparatiari the project document there was a decision to be @iade
stakeholder meetingn where the project should be formally locatadegional stakeholder at

the meeting recalled the following:

37KH\ GLGQYW ZDQW WR JLYH LW awfeR thhaditl KQLYHUV LW
becoming too research oriented and less practical oriented. Carilec was seen as

too much on the side of the private sector and more towards utilities so there were
probably not the best agency to enter into a political dialogue. CEISelats/ely

small and did not have enough weight for the task. Finally it was agreed it was
UHDOO\ D SROLWLFDO WDVN DQG LW KDG WR JR WR &
Stakeholder

This turn of events is consistent with that which Aldrich and Fiol (1994) stiggeerms of the
importance of formal and informal legitimacy and the relative importance of each as a project or

industry matures. While CEIS had developed that level of informal legitimacy, it was considered
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that an orgazation with more formal legithacy would be more suitable as it would by virtue of
its legal and political standing be able to execute projects which rdgugignificant amount of
funding, loan guarantees, stable policies and legislation. Caricom as a regional political
organkationhad wthin it such formal legitimacy.

The development of the CREDP within a formal Caricom framework can also be compared to
the Espinoza and Vredenburg (2010a) and (2010b) model presented in Figuiteaé model

the Formal institution includes coeveifactors such as policy and laws and regulations. The
structure of the Caricom Secretariat allowed for that formality.

In spite of the movement of the project away from C&ii8 into Caricomthere is an indication

that the aspect of informal legitimawas considered when the decision was taken to have
Cornelius Fevrier lead the project, within the Caricom set up (Espinosa and Vredenburg, 2010a
and 2010b). Mr. Fevrieat Caricom employekad been involved in some of the preparation work
of the documenivith CEIS and knew many of the CEIS focal points well, having attended a
number of the meetings. However Mr. Fevrier was never able to lead the project due to illness.
This according to a CEIS representative meant that all connection between the CREDIP proj
and CEIS was broken. The benefits of the informal institution built up through CEIS seem to

have been lost as well.

He (Cornelius) had been involved in the CEIS process of developing the project
and it was thought that since he knew the CEIS pea@pleotild be able to keep

the members involved even though the CEIS would not have direct responsibility.
Unfortunately soon after this point, Cornelius fell ill and was unable to continue in
his role at Caricom. That meant in effect that the CEIS linkeddREDP project

was lost.(CEIS Representative, 2011)

This illness created a hiatus in the proj&tiDP had asked the German government if they

would be willing to help finance the project. The German government agreed and through a

tendering processdm GTZ, the bid was won by Projekt Consult.

5¢



The German government in agreeing to provide finansiated thathey did not want to

provide funding directly to the project as well as through UNDP and preferred to take on a role
where they would be respsiblefor a selected number of political jurisdictiongith UNDP

having responsible for the others. This led to the split of the project in to two funding streams in
April 2004 when GEF approved their funding. The two separate funding streams weredsnown
CREDR GTZ and CREDRUNDP. The German government sought to develop a formal

mechanism to ensure that the funding arrangements were clear and ambiguities were avoided.

The Germans were nkéeen on having funding that thpsovided being
administeredhrough UNDP. They chose the countries in the project that they
thought were the best equipped to handle the funds and had the greater chance of
implementing successful projscThose countries were funded directly by the

Germans through GTZ and this besa CREDPGTZ and was separated from

CREDR UNDP. The result was that countries under the CREDRDP did not

get the same level of resources as the countries under CRHIZPThis was

unfortunate because it was those countries under CREINDP that hadlie
JUHDWHU QHHG IRU KHOS$ ~ &(,6 5SHSUHVHQWDWLYH

The split in the project with the two different funding streams and the difference of level of
support for each emphass the difference in ¢éhlevel of legitimacy that Gland

Caricom/UNDP enjoyed.

In spite of the formal legitimacy of both Caricom and UNDP, it waes projects sponsored
through GE that had the greater legitimacy in the eyes of the Caribbean stakeholders and
countries that were under CREDIPNDP were seen to have been the ones that vegjleated

in the project.

Here thdegitimacy of GE was related to the ease of financing and the reduced level of
bureaucracy within it. This meant that it had a greater degree of flexibility. One drawback of
formal legitimacy as shown from this exampdehat the level of rigidity can be a barrier to

innovation. (Westley and Vredenburg, 1997)
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GlZ's ability to fund projects directly and hire consultants quickly meant that countries in the
regon preferred to look towards @lfor support rather than Caoic/UNDP and this meantah

the informal legitimacy of & was enhanced. The discussion below gives further details on how
the changing structure of the project affected the level of legitimacy enjoyed by key individuals

involved.

At the beginning of theroject in 2004, Dr. Roland Clarke was hired as the CREDP Project
Manager. DrClarke is a Barbadian who at the time was an independent renewable energy
consultant that had recently completed his doctorate in renewable energy at the University of
Pennsyhania. As Project Manager of CREPBNDP, Dr. Clarke was responsible for funding
under CREDPUNDP while Thomas Scheutzlich from GIZ was responsible for CREIDE.

Although Dr.Clarke was a Barbados national, he was not involved in the process of deyelopi
the CREDP project in theady days. This was seen by so@aribbean energy stakeholdes a
limitation It would suggest that in this circumstance, actual connections and networks within the
region may be as important as the legitimacy afforded &lstdder from being a national of a

political jurisdictionin the region.

GIlZ with its increased legitimaayrough its ability to financalso helped to enhance the
legitimacy of Thomas Scheutzlich. This gave Mr. Scheutzlich the opportunity te ant a

institutional entrepreneugDiMaggio and Powell, 1983).

The changing structure of the Caribbean Renewable Energy Development Project illustrates the
way that legitimacy can change as a project becomes established. This is similar to what Aldrich
and Fiolsuggest about the greater importance of formal institutiongdasties become more
entrenched. The involvement GEIS became less important as the strength in the informal
institutions that they established became less critical. Thomas Scheutmliolhvement over

the years is interesting in that although originally an international consultant, he became an
integral part of the established system to develop the Caribbean project in the long term and

became linked to both Germany and the Caribbearnvery strong way. He straddled both the
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international and regional domains. With CEIS involvement no longer there, Thomas became
the person in the region with the longest association with the project and he was influential from
the perspetive of adminstering CREDPGIZ. By having kept informal links to Germany and

the Caribbean he was able to play the role of convener in the domain in a manner similar to
Ulyses Seal in the development of the international network studies by Westley and Vredenburg
(1997. Thomas maintained weak ties with key stakeholders and has been able to play a leading

role in promoting renewable energy in the region (Granovetter, 1985).

In the years since 24, the funding stream CREBBIZ has been more effective in providing
support to renewable energy than the CREDNDP has. This has given Thomas Scheutzlich

even more influence within the domain of regional and international stakeholders.

3AWe had regional, national and international experts about 15 persons, wind,
hydro , polcy and all sorts. The approval to contract the consultant was given
sometimes in a week. We needed a wind consultant to do a study on an island for
two weeks, we formulated the terms of reference and ondateeive had the
approval of GE because theyalve the CV of that person , they know that the
person is experienced enough, once approved we could use this consultant. The
CREDP +UNDP had to go through Caricom rules that means teinde® weeks,
evaluation 4 weekSF RQWUDFW D QR W K H kdasod ity the' PNMKED W TV W K
the Caricom unit was looking for a consultant for 3 months. To go through the
hassle of two months tendering for two weeks consultancy does not make
VHQVH ~ 7KRPDV 6FKHXW]OLFK *, =

This meant that G in practice were able to getdhnical help to countries in a way that

Caricom could not. Indeed there was a technical funding mechanism set up through-CREDP
UNDP called Caribbean Renewable Energy Technical Assistance Fund (CRETAF). After five
years in operation CRETAF was never ubgdny of the membaegolitical jurisdictions This

lack of interest by Caribbean stakeholders to take up loans for projects reflects to some extent the
perceived lack olegitimacy of the CREDPUNDP.
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Dr. Roland Clarke the CREBRINDP Project Manager &lhe time spoke about it. Part of the

lack of legitimacy related to the fact that the Caricom Secretariat was not set up as a financial
institution. In trying to take on this type of role, the Caricom Secretariat was performing a
function far removed fronts core capacities, the implementation did not make usgisting
structures (Marshall and Vredenbuf§92).

CRETAFwas designed as a non grant facility, a loan facility. That is what | had
suggested. Essentially one would have turned the Caricorat8eat into another

CDB. The issue was not giving out money, the issue was receiving money back in.

«« 2QH OHVVRQ , OHDUQW LV WKDW ILQDQFLQJ VKRXC
Secretariat. It should be CDB. (Roland Clarke, Former CREDP Project Maihag

The effectiveness of the CREBFTZ as against the CREPBNDP was shown by the
experience of the island of Nevis. Nevis specifically benefitted from being ohe pbtitical
jurisdictionsidentified to be part of CREDP GTZ.

Benjamin Jarstoff th consultant for GTZ has been involved in the wind mapping of
many of the islands of the Caribbean including Nevis. That work has assisted us in
developing our wind power and we now have a functioning wind farm on the island.
(Cartwright Farrell, NEVLEC)

There have also been projects on hydro in/8icent and Dominica that have been ablgét
assistance from CREDIBIZ.

We have a hydro specialist working here and he is the one who offers supervision to
Dominica to supervise consultants to do timalfiwork. The same principle is in place

with three hyro power projects in S¥incent (Thomas Scheutzlich,GTZ)

There was also a combined project established by GTZ for countries involved in seeking to
develop wind energy. Barbados was involved in #n&n though they were not one of the
countries under CREDBTZ.
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{t (CAWEI) was done through GTZ. Thomas Scheutzlich and Benjamin Yarstoff. We

spent two weeks in Germany and Portug@&@oger Blackman, BL&P)

Jamaicd new Centre of Excellence in Renewabiergy (CERE) was also deve@pwith the
assistance of the @l

it (CERE)emerged from a study done byZGind UN ECLAC on renewable
energy potential. Three propals were reviewed on how ther@@e could
function both from a national and regional &vComing out of that a small unit
was formed focusing on renewable energy and renewable f{zdsise Tulloch,
CERE, Jamaica)

The lack of legitimacy of the CREDRINDP in the region was recognised by the fact that this
aspect of the project was disconted in 2009. Following the lack of interestpalitical

jurisdictionsof making use of CRETAF, the Caricom Secretariat took the decision to discontinue
the CREDP UNDP that year and/ent on to establish a new Caricom Energy Desk. Mr. Joseph
Williams, aJamaican who worked previously as a private energy efficiency consultant was
appointed as Program Manager and Dr. Roland Clarke returned to Barbados to set up his own

company, Clarke Energy Inc.

Meanwhile it was decided to extend the CREGPZ part of theproject and now all Caribbean
countries originally under the CREBBNDP are eligible for funding and technical assistance
from CREDP.

TREDPhasalwaysbeenfunded ly two main agencies, UNDP and GIZ. TheGl
component is going into phase twlanks toaddtional funding for4.2 million
eurosandthe projectis now known a€REDRGIZ. There is a legal arrangement
between the Secretariat and the German government to the operation and running

of that project. (Leighton Waterman, Caricom Energy Desk)

GlZ hasbecome a sponsor of the new Caricom Energy Desk and are providing much of the
financing of the staff. One policy specialist in the Caridemergy Desk is a @Gl employee.
Thomas Scheutzlich has been very involved in this process. In an interestingauemts{

Thomas Scheutzlich originally hired as a consultant to CREDP through Projekt Consult is now
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one of the main funders and coordinators of the Caricom Energy Desk and the development of
renewable energy in the Caribbean.

5.2.Lessons from the CREDP Cae Study

There are many issues related to this case that can be assesses @i teentheory of domains
and sipra domains. In the early part of the project, before institutionalization, informal
relationships governed the direction of the project. @&estitutions operated through the
interaction of individuals rather thanrtlugh organisations (Westley and Vredenh@p7).

The CEIS was originally responsible for the project even though the members of that
organization did not have core capabititia renewable energy technologies. Mona Whyte, the
leader of CEIS came from a strong background in energy information and research and had a
general interest in promoting renewables. Nonetheless, the organization had links to energy
ministries in all thepolitical jurisdictionsrepresented. Access to that network was critical in
getting the project idea developed. CEIS managed to be successful in the early days through
support of the University of the West Indies Cave Hill in Barbados and an informalitimk

Prof Oliver Headley and Mr. William Hinds. At that time they were working in UWICERMES
on research specifically in renewable energy technologies. The combination of the technical
knowledge provided by Pr@liver Headley andvr.William Hinds combinedvith the

organization capability brought by Ms. Mona Whyte from CEIS seems to have played a large
part in getting the project going. Interestingly, having the project controlled by those in middle
management rather than senior government officials seeh@/e been an advantage in the

early days.

One of the problems in the Caribbean is continuity. One of the reasons that the
CEIS CREDP was successful was that it was made up of technocrats rather than
ministers and senior government officials. Technactand to stay in their post
longer and doffichange with elections in the way that ministers do. Energy
projects built around technocrats therefore tend to have more longé@giS

Representative)
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Moving into the institutionalization phase, more fofmtitutions became more important in

the project. However, some informal relationships and loose ties developed through initial phases
of the project continued. Unfortunately many of the players involved in the early stages were not
able to continue theinvolvement and one wonders how different the project would have been

had those early conveners continued their involvement in a manner similar to Ulyses Seal
(Westlay and VredenbuytP97).
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Chapter 6. Case Studies of selecte@aribbean Political Jurisdictions

Case studiepresentedor various countries that have characteristics which theory predicts
should lead to differences in success of implementation. @asetopedverebased on coding
andused to build causal model ftesting in the survey.

!
H_717%%6&+/:(%B+*

In this chapter | developed Caseid@es for a number of political jurisdictions in the Caribbean
from the interviews that werendertaken in the region. These Casadi®s serve as examples of
thelink between deelopment of renewable energy technologies and constructs and themes
identified in the innovation, entrepreneurship and sustainable developteetute discussed in
Chapter ThreeThe lterature discussed in Chapter Thpgevided a theoretical lens thugh

which the cases were assessed. Themes emdrginghe case studies were used in coding and

to develop the theoretl model.

At the beginning ofhe discussion on each of the political jurisdictitimere is a table that

emphasisesome of the keyqints of each @se

The first set of @ses presented in this chapter are from the Organisation of Eastern Caribbean
State OECS); Dominica, St.Kitts and Nevis, St.Vincent and the Grenadines, Grenada and
Antiguaand Barbuda. The second set as€dook atthe Dutch territories of Curacaand

Bonaire. The other political jurisdictio€ase 8udies in the chapter consider Jamaica, Barbados,

Trinidad and Tobago, Guyana and the Bahamas.
H_E6&0™*6$'%6+*!1+3!T'$%.&*14'&6##.*1;%'%.$IUG TS, W

The Organisation of Etern Caribbean States (OECS) was created in 1981 when the Treaty of
Basseterre was signed in gitts. The OECS was designed to bring about harmonization and
integration of legal and economic structures as well as geneogderation between territories

the Eastern Caribbean. It is a subgrouping of the Caribbean Community (Caricom). There are

currently nine members of the OECS. All of the membetbh@®®ECS are former British
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colonies or currently British dependencies. The Secretariat of the OEG® iscated in
Castries, StLucia (OECS, 2012).

The nine members of the OECS:are

(Anguilla*, Antigua and Barbud&British Virgin Islands*Dominica GrenadaMontserrat,
St.Kitts and NevisSt.Lucig St.Vincent and the Grenadines

*Anguilla and British Vrgin Islands are Associate members.

In the next sea@n | look at theinter-regional activity as well as some of the major projects
plannedor in placein specific political jurisdictions

H_=7IM.06+*-18.8$C.(%6S.

The regional approach to renewable egevghin the OECS is particularigelevant when

looking at political jurisdictionsuch as Dominica, Nevand St.Lucia. All three political
jurisdictionshave been involved in activities over the [28tyears to commercially develop their
geothermal engy potential. Because of the extent of the resource present in the islands where
geothermal energy is present, there will nerade withneighboring islands to make projects

commercially viable. Mr. Keith Nichols of the OECS Secretariat explained:

3'R P L@"-0$9#+&"#35-(25U#.'0$"-0$9#+& "#35-($-7,$'0$,3'(('79$3'9"&$ 7 +*1$B#&S
%0%$-00%5#$& " #O#S7-&'+70$:-7$,#.#(+6$&"#O0#$3#0+%3:#03$-7,$8%'(,$-$6 (- 7 &$&+$-¢
HHIHDE " H)D:- TS T+ SOH((PH(#:&3"'&) P&+ IELHPQE IS +*$ " #3#$ 0" #3#S$-$
3#9'+7-($-663+-"$*+%(,$1' S TFH:-%0#S*#$-3HP 7 +&$&-(>'79$-8+%0&$+7#$:+%07&3)2$
ZH DUH WDONLQJ VRYHUHLJQ LVVXHV DQG WUDQV ER
U""+(02$ a\G$G#:3#&-3'-RES
$

In this regard the geothermal development project can be viewed as a domain problem where the

mechanismgor trade within the network will be very important in determining the level of

success. In developing the institutions within this domain, both formal and inforstigdiiions

will be significant
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The influence of the international agencies on the dgveént of this resource can be seen with
the involvement of the Organisation of American States (OAS). Here there is interaction of the
two domains, international and regional to form a sufmaain (Westley and Vredenburg,
1997).The influence othe OASIn this project has mainly been through the offering of training
opportunities and facilitating studie$ the resource potential

Table 3: Key Characteristics of Case Study Political Jurisdictions

8+-6%6('-! 5*/1 1 | 8+C:-'%6+H 2*$%"-./! | >.<1&.-.S*UC+6*%$

9:&6%$/6(%6+ . 4'C'(6%<!
o UXaw
U)1"w
Y+16*6(" ! 750 72,500 97 - Geothermal finance biyrance

due b benefits to Martinique and
Guadeloupdlustrates impact of
an outside of Caribbean
jurisdiction of a Caribbean

political jurisdiction.

- Deregulation of pergy sector
after conflict between
government and electric utility
illustrates influence of energy
sector organization orenewable

energy developmert.

;% _>6%%$ | 168 35,000 26 -Electricity Sector in process of
transitioning from government
owned to privaé commercial
illustrates the impact of
commercialization on renewable

energy development.
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1.S6S$!

93

12,000

13.5

-Geothermal potential develope(
through consortiungWIP)
illustrates the importance of a
partnership of local, regional ant
international entigs in

developing a project

-Project developed with no
defined policy at the outset. Thig
is an example of renewable
energy developmermtccurring
without the a formal policy.

:%15:(6" !

617

174,000

76

-Geothermal development bega
in 1950s first in Easten

Caribbean

- Hindered by exclusive
agreement with Canadian

developer.

-lllustrates challenges of a formg

institution in place too early.

- Technical support and financin
largely from GIZ which is based
in the island. Illustrates the
benefits of local pximity in
developing networks and
communications and facilitating

projects.

-Wind project stalled due to

issues related to securing land.
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Local family significant in
resistance. lllustrates how
individuals in political
jurisdictionsin the Caribbean catr
have considerable influence in

impeding projects.

%!_[6%(*%!
*/106A.]
1&.%/6%$ |

389

103,500

47

\Electricity utility government

owned
- Government policy in place

- An example of a political
jurisdiction where government
policy and utility activities are

closely linked!

& 1

344

110,000

50

-Solar PV grid tied
interconnection allowed, first in

Caribbean

- German entrepreneur
(GRENSOL) heavily involved in

negotiations

- lllustrates influence of an
individual champion on the
development of a renewable

enegy sector.

"*0060:'I"*/!
NE&H ]

442

81,000

-Infrastructure of utility a barrier

to renewable energy developme
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- An example of a jurisdiction
where technical limitations have
delayed development of

renewable energy.

4.8+

444

142,000

226

WVind enegy development first
in the Caribbean

- Energyefficiencyinnovations
and water desalination plant in
place working alongside
electricity generation.

- Strong influence of the
Netherlands government in

financing and technical support.

- Example of a champn within
an electric utility driving projects
in sustainability throughout the

political jurisdiction

A*6&. |

288

14,000

12

-Comsiderable wnd energy

development.

-Significant influence of Curao

in wind

-Fire at utility generation plant in
2007 illustraes impact of a
tragedy in changing the trajectol
for renewable energy

development

- Government policy in place to
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make Bonaire an eco island, thi:
has influenced development of
both solar and wind.

- lllustrates how government
policyandpJUHHQ €éaX OW
support renewable energy
development.

916( |

10,900

2,889000

1,175

- Wind development with
assistance of international
partners are carbon credit scher
with the Netherlands

- Renewable energyevelopment
largely driven by PCJ and
individual champan within that

entity.

- Electricity planning done by

regulator rather than utility.

- Example ofa government
making decision t@rganize
sector on informal institution of
MKXPDQ FDSDFLW\Y
formal roles of the established

utility and regulator

NE&H[+$ |

432

284,000

239

-Entrenched solar water heating
industry, most developed in the

Caribbean
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- Fiscal incentives drove the
industry

- Champions in industry in the
1970s helped popularize the

technology.

- PV developmenbccurredas
result of reneable energy rider

- wind projectstalled in part due
to impact of bad legacy of failed
project in the 1980dllustrates
the impact of the informal
institution of history on the
development ofenewablesnergy

projects.

<

215,000

770,000

226

-Succesful rural electrification

program.

-political jurisdiction where there
is no set Ministry of Energy but
Prime Minister acts as convenor

for the sector

2&6*6/'/!
*[12+#'0+

5,128

1,300,000

1,605

- Oil and gas based econoragd
this has led to little intest in
developing renewable energy
technology but there is an
opportunity for manufacturing

renewable energy equipment.

NA'TS !

13,939

354,000

493

-Logistical challenges realted to
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he number of islands in the

jurisdiction

-Lack of policies appear to have
hindered development but
persons from overseas with
financial means have started to

develop photovoltaids

H_=#M.*.,#-.1T*. &0<!"(%6S6%6.$1+3!;.-.(%./1GT4;1;%'%.$

== 71Y+16*6(

Due to the mountainous terrain in Dominica, transmission of energy is more chajlémayin

most of the other political jurisdictionsor this reasagrelectricity in Dominicas one of the

most expensive ithe Caribbean. Themea significant number of rivetsoweverand this has

led to the development of many rofithe-river hydro generation plants over the years.

Nonetheless, most of the energy supply within the countmesdrom diesel generation from
%XQNHU p&YM IXHO OLFKDHO )DGHOOH OLQLVWU\ RI (QHUJ\

Dominica also has considerable potential for the development of geothermal energy. It is famous

for a number of hot springs which are popular with bfibalsfand touists. Recentlythe

government has shown an interest in developing this resource and there has already been

financing of a project from EDF (The French Electric Utility) in France. The French
JRYHUQPHQWTYV LQWHUHVW VWHPV DoRIiRicatKGLad&ERPE NG K\V LF D (

Martinique, both of which are departments of France (Joseph Williams, Caricom Secretariat).

Mr. Michael Fadelle is responsible for much of the developmergrafwable energy in
Dominica as the Director ahe Ministry of Energ. He spoke about the opportunity for

geohermal energy to make significant contribution to Dominica's development.
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3:H WKLQN WKHUH LV D WUHPHQGRXV JHRWKHUPDO Ut
6H#+6(#$06#->$+13&"#$6+00'8'('&) $+1$+.#3K<<<@?I$PEBLL-VEBL €@ ?$'0$
6+00'8(#I$!"#$1%7,' 7951 +3$& "#$63+/#:80$"-0$:+5#$& "3+%9"$&" " #SaM$ (#,$8)$'7&#3#0
13+58R%-®RXSH DV D UHJIGR'QHBO- FUISE HIRB)S+1$aB39)E

The interest of the French government to pour money into the developmenttergedtwas

emphasised by Mr. Fadelle.

"R%-,#(+%6#3$-7,$@-3&'7'b%0#S$-3#S>#HH 7 $&+$6%03:"-O#P& " #SH#H T#39)$*#$63+,% #$&"-&
#4:#00$-7,$&"-&$'0$*")$& " #$O3#7 "SR+ .#375#78&$&"3+%9"$TOF$"- #$6%&$'7$0+$5%:
PRQH\ WR VXSSRUW LW ~ OLFKDH® )DGHOOH OLQLVW

Theimportance of the French government and francophone islands in the development was
echoed by Mr. Colin Covewho is the Managing Director of the local utility, Domlec. He also
highlighted the importance of having a market in the French islands in figih¢ emall installed

capacity of electric generation plant within Dominica.

37TKH GHYHORSPHQW RI JHRWKHUPDO LV EHLQJ SXVKH
F+5'7":-$%(($0#(($'&0$3H0+%3 HS&+$& " HSO3HT:"$'0(-7,01$$!"'0$'0$'56+38- 7 &$8#:-%0#4
&"HP&+&-($ MOB(-6-:'&)S'7TIF+57":-$'0$+7()$KcS@ P\+( 7$\+. #32$F+5(#E

Mr. Lance McCaskeya national of Guyana, is the Executive Director of the Independent
Regulatory Commission (IRC) in Dominica. T@emmission was set up in 2008, with
assistance from the WdrBank as a regulatory agency for the electricity sector in Dominica.
The IRC has a wideangeof responsibilitiesThese include the setting of tariffs and standards
for the utility as well as making decisions on renewable energy project proposats ikatid

which are sent either to Domlec or the government of Dom{hiaace McCaskey, IRC)
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In this caseéthe domain of the international community and particularly the French interest
appears to have a greater influence on the development of the project than the logabaad re
Caribbean networks. This indicates that the networks that are important for the development of
a regional renewable energy project could well be different depending on the project or the type
of technology being considered. This is a point thatasigpht out by Westley and Vredenburg
(1997) and also Trist (1983) whose findings suggest that the networks that are effective need to
be flexible and can be established on a project by project basis.

The location of Dominica is particularly strategic ais itlose to both Guadeloupe and

Martinique, as shown in Figure 8

E60:&.IKIT'$%.&*14'&6##.*11,%'%. 9
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In the case of Dominicahe international influence is not only seen in the irgteire investment

from the Frenclgovernmat but also through liance ontechnical experience frotoeland, a

country with considerable experience in the field of geothermal energy. Mr. Fadelle revealed
that a company from Iceland had won the bid to carry out the development in Wotton Waven, a
location in Dominica wih a large potential for geothermal development.

Some energstakeholders see the opporturidy development in Dominica in ndraditional
industries should the geothermal developnggnaheadThis is important because even with
the French islash marketsthere is likelyto be more geothermal energy produced than can be
used within Dominica and these otlpaditical jurisdictions.

However the availability of cheaper energy within Dominica could encourage people within the
island to use electricity for appations where they would not have considered using it in the
past. Mr. Lance McCaskey, Executive Director of the IRC spoke about some of the

possibilities.

3:LWK JHRWKHUPDO FRPLQJ RQ VWUHDP WKHUH LV HY
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Dominica has had challengestive past regarding the relationship between the electric utility
Domlec and the government of Dominica. This strained relationship in the early 2000s was
highlighted by a number of intervieweé€blore detailsof this situation are giveim Appendix

1).

The situation in Dominicdemonstrateemphasies the importance of hary and legacy on a
project. Both Russo (2003) and Hollingsworth (2000) speak of the impact of legacy on current
projects. That impact has been reduced in the case of Dominica, by having two relatively new
players in the sectdrom ouside the politicajurisdiction invohed;Lance McCaskey of

Dominica and Colin Cover of Jamaica.

It is important to recognize also that the increased level of trust in the sector with the new

individual actors has led to greaterd more effective collaboration. The impodarof trust in
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the initial stages of formation of an industry is explored in detail by Bertels and Vredenburg
(2004) and Portes (1998).

Apart from hydro and geothermal energy,réhare some individual projectghich have solar

and wind installations, hower neither industripas taken off in a large wayhis appears to be

linked to the fact that geothermal energy is abundant in far greater quantities than either wind or
solar. This is the view of Mr. Colin Cover, Managing Director of Domlec.
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Thelegitimacy which exists for the development of geothermal energy in Dominica can be

understood in the context of the model presented by Espinoza and Vredenburg (2010a) and

(2010b). The informal legitimacy to some extengained through the position of Banica

between the islands of Martinique and Guadaloupe, this facilitates a level of collaboration which

has led to more formal relationships in terms of funding of the Dominica geothermal project.

The establishment of the policy and legislation for thergy sector is an example of the formal
(coercive) institutional factors described by Espinoza and Vredenburg in their model. Here,
formal legitimacy was sought in thesence of informal legitimacy that stemmed from the lack
of collaboration between thexisting stakeholders.
$
== =% _>6%%3$!"*/1'S6$

St. Kitts and Nevigs a twoisland state locatedwards the northern erd the Lesser Antilles
The federal administration of the statedsdted in Basseterre $titts, however Nevis is
responsibldor almost all ofits governancéhrough the Nevis Island Administration (NIAIJt
was therefore considered appropriate for this study to look at the igia8tlKitts and Nevis as
separate political jurisdiction$/r. Carlisle Powell, Minister respoibde for energy in Nevis

explained the relationship.
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37KH 1HYLV ,vODQG $GPLQLVWUDWLRQ LV TXLWH VHSI
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O#3."# '(Carlisle Powell, NIA)

The ownership structure of the electricity utility is also different in Nevis fiahin St. Kitts.
The St.Kitts utility is wholly government owned whereas the utility in NeWgvlec, is a
private independent company

== = 71:%_146%%$

The government of SKitts and Nevis made a decision in 2006 to move towardsewable
energyeconomywith a view to charting a case towards energy independenthe

development of geothermal in Nevis is part of the oveealfal plan for the twin island state.

To date StKitts does not have any renewable energy generation, but the government has entered
into an agreement with Northstar to establish a wind far8t. Kitts. The power purchase

agreement is still to be negiated.

The government is also seeking to commerzaatine electricity utity in St. Kitts. At the time of
thesite visit to St. Kitts and Nevis in April 2011, th&ctric utilitywas a government entjt$t.
Kitts Electricity Department. Mr. Lenrickdke the Permanent Secretary in the Ministry of

Housing, Pulic Works, Energy and Utilities spoke about plans to commercialise the utility.

33DUW RI RXU SROLF\ LV WR FRPPHUFLDG®GEZSH WKH 6W
5->#5'8$-$63' -8#$:+56-7)2PBSE $8"-&$*" 8- 70$ TSUH. 03+ 8" SUH L
+*7#30"6$+1B&"#$:+56-7)$* (($"+*# #3$.+7&'7TYoHSE&+IBHS 7$& " #$"- 7,05+ 139+ #375#7 &
7,$8"-8SH(($9" HSY00$-$ HOSHHS+ 1S (#.#3-OH&+$:+7 & TLFBB+BEZOBTS
HTH#*-8(#SH#T7#39) /HQULFN /DNH O0LZBCHWESLOSR/ISHQ'6R) I\

This move to change the utility reporting and ownership structure in St.Kitts is now well on the
way and the electricity utility is now a separate enfity Kitts Electric Utility(SKELEC). The

government of SKitts and Nevis haalso established a committee consisting of a number of
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key stakeholders including the electricity utility and government to make decisions on areas of

investment for renewable energy within the island.
== = =I.Sb$

Nevis is seeking to move away from fossil fuel dependence and embrace more renewable energy
sources. To this end, wind and geothermal studies have been undertaken in Nevis since the
1980s, funded by the Caribbean Development Bank (C{@Brtwright Farrell, Nevie®

Mr. Ernie Stapleton Permanent Secretary for the ministry responsible for energy development in
the NIA in Nevis has been involved in the projects to develop geothermal energy in the region
for more than ten years. He discusseasons why the OAS thought that development in Nevis

for geothermal was the most viable of the territories in the Eastern Caribbean.

321 WKH IRXU FRXQWULHV LQ WKH 2$6 VWXG\ 1HYLV Z
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&"-8$9- HPE&"-&$ H# H(+OHIBHA: (%0'.'&)$&+SHAB(+ &S& " HSIHO+ %3 #I$a. #78&%-(()$&"H#S
+56-7)$*-0$1+%7,$&+$S#HHBDEOH RI FDUU\LQ JUROSWSMEEH ZRUN «
VXIIHU IURP HLWKHU RI WKHVH FDOOHQJHV ~ (UQLH |

The Geo Caribe study suggested that about 50 MW in geothermal capacity was possible in
Nevis. Given the results of this study, in 2006 a businessoctinm West Indies Power (WIP)
which indudedlocal and international invesient,made a proposal to NIA to develop the
resource for local and regional ugklore information in Appendix ®n the development

process for the geothermal)

Granovetter (1985) speaks about the social capital thdiecgained by interaction of many
DIJHQFLHV ZLWK puZHDN W Lithypdarsiat Wekiniereddiontef tRd apehids\at

various levels has helped to facilitate the project and develop trust on all sides.

In spite of the interaction of the agaes that have played a part in developing the project, many
VWDNHKROGHUV LQ WKH &DULEEHDQ VHH OU 3RZHOOTfV SHUYV

project ahead. His role as a champion seems to have played a part. Mr. Keith Nichols of the
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OECS Seretariat, spoke of what he saw as the critical role played by Carlisle Powell as well as
his Permanent Secretary Ernie Stapleg&eith Nichols, OECS Secretariat)

7KH LQWHUDFWLRQ EHWZHHQ WKHVH WZR pFKDPSLRQVY OU &
interesting to assess. Mr. Powell has greater formal legitimacy in terms of being the Minister and

having the ultimate decision making power in the government.

It appears that Mr. Stapleton has played a part in allowing for both stability and corairlnigy
project development. His length of time involved in the project has also helped in his legitimacy.

It is interesing to compare the influence bbth Mr. Powell and Mr. Stapleton on the

development of geothermal energythat described bBattilana (2010). She considers tlaat
SHUVRQYV SRVLWLRQ LQ DQ RUJDQL]DWILREueH Orbwatidn/ WR W K
It is suggested that persons in higher positions in the organisations are less likely to be inclined

to deviate from the stas quo. At the sae time she argues that thosdigher positions in

organisations are able to facilitate innovations more because of their ability to leverage the

appropriate resources and gahznihe required human capacity.

In Nevis, the mix of hawig the support of someone at the top of the organization to provide
decision making legitimacy as well as Mr. Stapleton who is not at the top of the organization but

has some motivation tgnake his mar§has been effective.

Nevis, being the smaller oféhitwo islands in the federation as well as one of the smallest in the

entire Caribbean has motivation to innovate in the way suggested by Batilana (2010).

Notwithstanding the personal influence of Mr. Powell and Mr. Stapleton, the individual that
appearsd have provided the impetus for the West Indies Power Consortium and the commercial
resources for development was Mr. Kerry McDonél\dore detailsRQ OU OF'RQDOGTV

involvement areontained in Appendix 3).
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Wind

Windwatt Inc., a small Canadian compaocgnducted studies and negotiated a PPA with the
NIA in 2009. A 2.2 MW windfarm was subsequentdigveloped consisting of eighirbines. The
wind farm has been on line since the end of May 2010 and started operation on August Bt 2010.

Policy

There was n@stablished energy policy before the start of the renewable energy projects inNevis,
policy has been developed as the projects have come on line.

The small size of Nevis and the close network ties within the jurisdiction seemed to have played
a part in failitating the development of the project®re sahan formal institutions.

I1HYLVY GHYHORSPHQW FDQ EH DVVHVVHG WKURXJK WKH PRG!
(2010a) and (2010b). Informal institution legitimacy provided by a collaborative clematéhe

influence of pioneers and champions was apparent. In addition the interaction of natural capital,

social capital ad economic resources weaiso significant. These combination of characteristics

existing in the Nevis cashas led to a level of sgess in pursuing the development of renewable

energy.
H == @!;%_!5}(6'

St. Lucia started to drill to determine the potential for geothermal energy in the 1950s. However,
there has not been any commatdevelopment of the resource even though it is thought that the

potential within the country could be about 150 MW.L$icia was also one of the islands

included in the regional Geo Caribe project undertaken by the OAS that included St.Kitts, Nevis
andDominica.

Mr. Cornelius Edmund Deputy General Manager of LUCELE@e electricity utility in St.
Lucia, gave his view as to why he thought that geothermal energy had not yet been developed on
the island. Mr. Edmund considered that geothermal couldstan important energy source for

St. Lucia in the near future.
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One of the major recent impediments to development of geothermallincgi.came as a result

of the government signing an exclusive contract in 2004 with a Canadian company that had
indicated is intentions to develop a geothermal project in St. Lucia. Unfortunately the company
was unable to secure the financial resources necessary to go ahead with the project. The legal
provisions of that exclusive contract have served as a barrier to futilepi®ents as the
government had difficulty getting out of the exclusivity that was negotiated at that time

It suggests that infonal institutions are important in facilitatingrojects. A strong formal

institution without a level of informal institutionestelopment to support can lead to failure.

It appears that Nevis to some extent learnt from St. Lucia's experience and sought to have a more

informal institution with policies and corias developed as the project wasng developed.

Solar

St. Lucia ha also seen growth in solanergy usagand the establishment of a market for solar
water heaters. There have also been a few projects in the area(dMd?¥ details provided in in
Appendix §$

The use of economic incentives to promote the developmehé gblar water heating industry
has been a strategy that has worked inaedther Caribbean political jurisdictionsost notably

in Barbadoswhere similar incentives stimulated the solar water heating industry in the 1970s.
Wind

St. Lucia has also catucted wind studies in a number of areas and identified viable sites. There
have been difficulties encountered regarding the most attractive site for wind because the owners
of the land have not been willing to lease the land for this purfigieee detds on the process

in Appendix §

84



This decision to move towards affecting formal institutions rather than the informal institutions
has not yet paid dividends. The change of government in the interim has also complicated things.
Formal institutions are alwaysubject to being affected by changes of government who may be
able to modify legislation, policies or negotiated agreements. Safeguarding of land development
over the long term is an important factor in the process of developing a wind farm.

== BLHG*(.*%!"*/1%A.&.*/6*$ |

A Senior Manager &/inlec gave some background on the activities ifV8tcent in developing
wind energy. The challenge for the island appears to be limitations of space to erect turbines.
(Senior ManagerVinlec)

St. Vincent does not appear to have suffered the level of resistance to wind energy development
by owners that other countries such ad_8tia have faced. The land identified for wind

development is government owned. This gives the government greater fornaldegit

The fact that StVincentand the Grenadindsgas an established energy policy that is approved by
FDELQHW DOVR LQFUHDVHVY WKH VWUHQJWK RI WKH IRUPDO L

legitimacy.
H == D!&*/" !

The electricity on the island is mainly diesel based provided by Grenfgovately owned

utility. There have been projects developed within Grenada seekdeyélop wind and solar

energy The island has been particularly succealssf developing grid tied solar and was the first

in the English speaking Caribbean to have an agreement between the utility and IPPs for grid tied

systems.

The situation in Grenada speaks of a situation within the slgmrain where the local key

playershave been Grenlec and the government of Grenada. The informal institution has been
influenced to a large extent by Mr. Dirk Birkhardt as a champion for the development of
UHQHZDEOH HQHUJ\ 0U %LUNKDUGWYV OHJLW®&PDiENceKDV FRP
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in Germany, a jurisdiction where there has been significant solar energy development with
progressive policies (Di Maggio and Powell, 1983).

The interest of the government and the willingness of Grenlec to be involved in a pilot program
for grid tied PV in 2007 has made Grenada a demonstration model which others in the Caribbean
have later followed.

Grenada desnot have an established wind farm but there are plans to develop a wind park on
the island of Carriacdff’homas Scheutzlich spoke albdlese plans.

3*5(1/(& KDYH EHHQ WDNLQJ ZLQG PHDVXUHPHQWYV DC
HTH39)$+TS&"#'3$+TISI"H)$-3HS(++>'79$&+$#08&-8('0"$-$%7,$6-3>$+7$&"#$'0(-7,$+1$
\-33-1+06$ 7S& HERIHT-, THHES

The situation in Grenada changed in 2012 with Grenleblesiang a new policy for

interconnection which stated that new entrants wishing to sell excess electricity to the grid mus
sell at 45 cents/ kWh but must purchasever from the utility at $1.06/ kWh. This has stifled the
growth of the solar PV marké&r domestic users in Grenadilfin Auguste, Energy Division,

Grenada, Personal Communication)

This is an example of legitimacy gained from an informal instituimough a pioneer or

champion as shown in the model presented by Espionoza and Vredenba) @td (2010b).

In this case the existence of a collaborative environment is not apparent but there is evidence of
the informal institution leading to the establishment of more formal institutions in the form of

IPP legislation.
$
H_ == H!"*0660:"""*/\N&#: [' Il

The development of renewable energy systems in AndgdaeBarbuda@enerally falls behind its

neighbouring Caribbean islands although there have beenstidids undertaken in Antigua

Much of this lack of development appears to be related to the nature and composition of the

electricity distribution grid in Antigua(Girvan Piggott APUA)
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The fact that the technical infisiructure is old is a barrier to being able to adopt renewable
energytechnologies which are more intermittent in nature. The fact that the personnel working in
APUA are less familiar with newer plant and renewables also leads to a degree of institutional
isomorphismwhich is difficult to overcome (Di Maggio and Powell, 1983 his may account to
VRPH H[WHQW IRU $QW LJ Xibtfia/ar@eDofF idnévab® ldnéig R S P H Q W

Keith Nichols of the OECS Secretariat believes that the fact that Antigua has a state run utility
has hampered growth there.

3S$QWLIXD LV D CABBOBEHBIOHMD-B(HSHTH#I9)ES #.#(+65#78$'0$-$
OLWWOH ELW VWXQWHG ~ .HISWK 1LFKROV 2(&6 6HFUH

Antigua and Barbuda has also not put the incentives in place for renewablg tha¢iher
islands have don€Girvan Piggott, APUAS

$
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The Dutch Caribbean consists of a number oh$avhich have had changes in their level of
independence and autonomy with regards to the Netherlandthewsars. The Dutch political
jurisdictionsin the Caribbean are Aruba, Bonaire, CuracabaSat. Eustatiusna St.Maarten.
These political juisdictionsformed an autonomous country known as the Netherland Antilles
within the Kingdom of the Netherlands until 1986.

In 1986 Aruba seceded and became a separate country within the Kingdoriefttbdands.

The rest of the Netherland Antilles ceased to exist as a country on Octbg010. At that

time Curacao and St. Maarten became countries within the Kingdom of the Netherlands. The

other territories of the former Netherland Ales joinHG WKH 1HWKHUODQGYV DV uVvVSH
P X QLFLS EAWAdHacTbook, 2012)

In the following section focus on development of wind and other reable energy

development withirBonaire and Curacao
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Curacadnas a long history ahvolvement in renewable energy ands the first political
jurisdictionin the Carilbean to establish a wind farm. Curaedsn has a history of usirie
waste energy from desalinatingateras a means of generating electricity.

Background Context

Onepersorwho has been intimately involved with renewable energgrtelogiesn Curacads
Mr.Karel TujeehutGeneral Manageof the local electric utilityAqualectra.

ouU 7XMHHKXWYV FRPPLWPHQW WR WKH HFRQRPLF DQG HQYLL
exemplified by the fact that he is currently the president of the Curagmmi®ation for
Sustainable Development.

The relationship that MTujeehut had with the Netherlands was especially beneficial when the
company was looking to devgdavind energy. At the time Aqlectra was able to convince the
Netherlands government arfietEU that it made sense to develop a wind farm prototype in
Curacao in order to gain experience and get a first mover advantageCiaribleean. Mr.

Tujeehut explained

3:H VROG WKH LGHD WR WKH (8 WKDW WKH\ ZRXOG JH'
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Wind Energy

There is currently 30 MW of wind energy installed in Curacao and there are going through an
expansion phase. Nu Capital is the company that has led this developm&apital is now
also responsible for theind farm operation in Aruba. The Director of the company Mr. Roy

Kolader has been involved in the company through all of these transitions and is keen to see
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wind energy play a greater role in electrigggneraon in the Caribbean. MKolader spoke of
the development.

$:H DUH GRLQJ ZHOO ZLWK WKH ZLQG SRZHU GHYHOR:
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It is interesting to note that the development of wind energy in Curacao has taken place in the
absence of an energy policy. In spite of not having a formal government directive the interest and
innovative approach to renewable energy in the country at thatetiihte Curacao being one of

the leading countries in the world in wind energy.

8:H GLGQTW KDYH D SROLF\ EDFN WKHQ 7KH LGHD ZD"
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Recently the government has attempted to develop a formal policy with involvement from all of
the relevant stakeholders to guide the further adoption and development of renewable energy
within the political jurigliction. Selwyn Maduro, the Director of the refinery in Curacao,

Rifeneria di Korsou, was the person who took on the responsibility of genglthe national

energy policy Mr. Maduro discussed the rationale for that choice, which was due in part to the
fact that the refinery had the finances to lead the process. This was at least in part able to give
both the refinery and Mr. Maduro a level of legitima@viore cetails on this process are

avaiable in Appendix 6)

The legitimacy of the wind energy indusinyCuracao seems to be linked to a considerable

extent to informal institutions as illustrated in the model presented by Espinoza and Vredenburg
(2010a) and (2010b). There is some evidence of both a collaborative climate and the influence of
achampioninGHYHORSLQJ WKH LQGXVWU\ VKRZQ ERWK WKURXJK 0

networks developed around him within Curacao.
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Mr. Roy Silberie of WEB Baaire explained that the heawylustries in Curacao meant that

many peopldrom Bonaire went to Curacao to find employment

This is an example of a political jurisdictiomaking a concerted decision from a formal
LQVWLWXWLRQ JLYHQ E\ JRYHUQPHQW PDQGDWH WR GHYHOR:

explain more.

37KH LVODQG JRYHUQPHQW GHFLGRG*RPTBLHSFRQRPL
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Wind

% R Q DibvaMeimént in wind energy began in 29 he companWEB Bonairealso did a
study in 2000 to investigate the best renewable energy or combination of renewable energy

sources that could be adopted. Roy Silberie gave some of the history.

3:H SXW XS RQH ZLQG BIEHI6HRTHFE-[BE51%-BH17I$H
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However WEBB Bonaire undertook a study in 2000 to determine the best path to take to the
development of a sustainat@#39)$5'4$$
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Although Bonaire consided PV technology to be a bit prohibitive in price when they developed
the policy plartheyare still looking at integrating solar PV into the energy mix in the years
alead.(Roy Silberie Web Bonaire

Roy Silberie spoke dahe way dire in 2005provided an opportunity for development of a more
sustainable energy mix. Hoffman (2001) speaks about the way an unanticipated event can lead to
institutional changes annnovaion. (More details on the impact the fire had on the development

is provided in Appendix 7)

,Q WKH LQIRUPDO LQVWLWXWLRQ LQ %YRQDLUH UHODWHYV WR |
been seen in the development of various policies from goverrpranbting Bonaire as an eco
island.$

H B'16(" !

Jamaica has developed wind and hydro energy and has a devaholisigy for solar wadr
heatersand photovoltaics. The electricity utility Jamaica Public Service Company (JPS) is
responsible for the transmission and distribution throughout the island. The company has also
had responsibility for generation of electricity, but the markabis opening up for other

players.

Dr. Raymond Wright was involved in the energy sector in PCJ going back to the 70s. He has
been a champion specifically in the area of wind energy for many years and was highly respected
as a regional expert. Sadly, Drright died in 2011 while this study was still in progress, and

less than one year after his interview was completed.

One employee in the PCJ spoke about how Dr. Wright became interested in renewable energy
and was able to informally expand his personk emd that of PCJ in the domain beyond

petroleum and fossil fuel development.

5, WKLQN LW UHQHZDEOH HQHUJ\ GHYHORSPHQW DW
YLVLRQ , WKLQN D ORW RI LW FRXOG EH ODLG DW KL
-(#,$DHE&BR OHXP &RUSRUDWLRQ RI -DPDLFD VR KH GLGQT
-&$-7)&"79%#(0#Denise Tulloch, PCJ)
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There are a number &ictorsthat gave Dr. Raymond Wright legitimacy. His background as a
geologist gave him legitimacy in the conventional ggesources as the leader of PCJ. From

there he was able to engage in his interest of renewable energy and eventually was able to use his
influence to chart a new path of energy development in Jamaica. DiMaggio and Powell (1983)
discuss the need for institonal entrepreneurs to have legitimacy in the existing paradigm in

order to have the leverage to influence people to change and embrace the new paradigm. Dr.
Wright appears to havgad that influence within thexisting fossil fuel development paradigm

to encourage the change over to renewaliles.

$

W DSSHDUV WKDW 'U ULJKWTfV LQIOXHQFH DV ZHOO DV 3&- \
meant that the government left renewable energy development essentially in the hands of PCJ. A
senior officer inthe Ministry of Energy explained. The legitimacy that Dr. Wright enjoyed was
eventually transferred to PCJ, the organization which he headed. In add@idmvas given

financial resources from government.

Fitzroy Vidal a senior officer in the Ministryf&nergy who is responsible for the development

of government energy policy spoke in more depth about the arrangement and relationship.

D\h$"-,$-(($&"+0#$3#0+%3:#03-7,$' 7$-$0#70#3& "#35'7'0&3) S (++>#,$&+3D\h|$!"-&$*-0:
&"#$6-0&$8%&$8#:-%0#$D\n$*-0$ W& )29 -&$)+%$1'7,$"-66#7#,$*-0$&"-&$
3&- ZHQW RIl RQ WKHLU RZQ RIWHQ ZLWKRXW SROLF\
F.'0'+72%h-5-"-E$
$

This isanexample where the informal leadership of PCJ took precedence over any formal

arrangement for role of orgemations that may have been in place.
As a result of the informal leadership shown by PCJ over the years the govemowed to

institutionalize the rolén 2005, when the PCJ were given an exclusive license to research and

develop renewable energy soesan Jamaica. Since then there has been concern expressed that
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such an exclusivity clause hampers competition and the efforts of others within the country and
overseas in developing the sectr.

$

Apart from the changing role of the PCJ, there is furtleenplication in the sector that has

arisen through the Office of Utility Regulation (OUR) .The establishment of the OUR was
prompted by the plans to privatize JPS. This privatization eventually occurred in 2004. At that
time many of the employees of thelity, JPS decided to move from the utility and work for the
newly established regulator. As a result much of the capacity and knowledge of the utility
planning resided in the regulator rather than the utility itself. The government at that time took a
unique approach in the context of international utility regulation and placed the responsibility of
utility planning within the OUR(Morein Appendix 8on the nature of relationship between

OUR, PCJ and the Ministry of Energy)

Hopeton Herron of OUR also plained how the establishment of the OUR changed the process
through which independent private players were able to become involved in the®ewoyy

The experience in Jamaica is interesting in that the government recognized tigat iohite
ownershp structurenvould require a change in the institutional structure and in the way
stakeholder in the local energy domain related to eadr.diln. Herron describes how the move

from a publicly owned to a privately owned utility necessitated the establigtohthe OUR.

3:H ZRXOG LQYLWH SULYDWH VHFWRU SOD\HUV WR LQ
& HESEA+SOH((B& H ISH(H#:83"' &) D&+ S HBY0&' (&) S " +$*+%0(, $&"HT SOH(($&+$' 80%$:%60&+
+3 #3$8+$-8&3-:8$'7 HO&+30$& " #IHS*-0S TH##, $1+3$-$3#9% (-&F N S#DIB+ 7547 &

V<<;$*H7$'8$:"-TOHIB+58 XEOLF WR SULYDWH ~ $RSHWRQ +HULI

The OUR is responsible for setting up the least cost expansion plan and then sending it to JPS for
their commentand approval. This Least Cost Expansidenfat the moment doestinclude a
requirement for renewable energy installation since renewable energy is not considered firm

capacity Mr. Herron &plained:

31 "#E*T7 $8(+*0$*"#7$'&$8(+*0$-7,$& " #$0%7$0™ 7#0$* #7$' &S QI IF OB+ & $-$
6-3&$+1$&"#$:-6-:'&)$63+/#:&'+7HHHIW ~ +RSHWREG +HUURQ 285
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OUR, as the organization responsible for utility planning, has also taken on the role of
determining the proportion of renewable energy that should be in the energy mix. They decide on
the bids made to produce such renewablergy generation. This in the past has led to a conflict
with PCJ. This is becausPCJ by virtue ofts financial resourcegxpertise and history in
developing renewable energy projects through Dr. Raymond Wright had been officially named
by the governmant as the agency with exclusivity to develop renewable energy projects within
Jamaica. With OUR now having regulatory responsibility for apipg renewable energy grid

tied projects, this led to the conflics.

$

The Jamaican government is now implemengingenergy policy connected to the national

policy and attempting to formalize the roles of various actors within the sdusdhey hope

will eliminatethe ambiguity of roles between the OUR and the PCJ. The stakeholders seem to
generally view currerdctivity towards policy development favorably, even though there are

some challenges that remain.

Solar Energy

Solar PV development in Jamaica is expagand it is the only countrip the English speaking
Caribbean where there is a competitive marketre®u solar PV systems are generally off grid

standalone systems, as there is no interconnection policy in place as yet.
Mr. Damian Lynn of Alternative Power Systems (APS) spoke of his experiences in the industry.

3:H KDYH D IHZ 39 V\V\WEOPY RWKWWHDUH & RW TV EDVLF
%04 PF-5'-7$B)772$T(&#37-& #$D+*#3$G)B&H#50E

Jamaica is developing in the area of solar water heating for domestic use although it has not yet

established the industry to the level of Barbados.

Wind Energy

The Wind Farm at Wigton has operated successfully since 2004 after a number of years of trying

to secure funding for the proje&.
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In the end PCJ ended up accepting a price per KWh lower thaintiady were initially looking
to get (More on the negotiation pcess regarding the wind development is included in

Appendix9).

The wind energy developmeint Jamaica was established witkesel of informal institutions, in

this case the relationship between stakeholders changed with ownership. The informal
relatiorships are now set to become formalized in the policies and legislation and legitimacy is
set to be established through both formal and informal institutions in a manner illustrated by the
model presented in Espinoza and Vredenburg (2010a) andu)2010

H_D'&#'/+$ |

Barbados has engaged in activity over the years to prahmtevelopment of the renewable
energy sources of wind, bagasse and solar. The greatest success asen tifesolar water

heating where the country is a leader in the hemisphere in terms of number of installations per
capita (Ince, 2004).

The electricity utility Barbados Light & Power Co. Ltd (BL&R$ a vertically integrated
company which is now 80%nmed by the Canadian company Emera, who invested in the

company in 2010.
Wind Energy

Barbados has an involvement in wind energy going back to 1PBOAndrew Gittens former
Managing Director of BL&P and now the Chairman of the Holding company rechéed t
thinking of the company during the 90s and the reasonghayydid not seek to develop wind
energyat the time.

{aGIP[HT#*-8(#$aT#39)$G)08HBUES THS-$*7,$08%,)$-7,$* 7&H,$&+$0#(($

6+ #358+$ABCDS8%ES* - 78#,$-$:-6-'8)$:3#, &ISABCDS,  $7+8$887G #3$&
-6-'&)$:3#, &$*-0$/%0&' 1'#,$-7, $*#3#S+7()$* ((79$&+$6-)$-.+' #,$1%#($: +0&IS!"-&$'0$
ZKHUH WKH SURMHFW VWDOOHG “~$$QGUHZ *LWWHQV
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Recently,as wind energy has become a more reliable and cost effective technology, BL&P have
sought tadevelop a wind farm in the Lamberts area themselves.

S6KRUWO\ DIWHU WEKG85B.&8, S, 8 RHS&N S TRHID1#-0'8'(8)$+1$
&"HS63+/#:85+%30#(HOISSAHL +3H$&"-&$ &$*-0$:+FO' HBHHRIBBHSHT+%9"$
&#"7+(+9)° 5RIJHU %ODFHEPDQ %/ 3

There however continue to be impediments to the project due to issues related to the leasing of
the land. Tis is similar to the situatiowith the proposed wind project f&t. Lucia.

BL&P have now been given the go ahead to develop the land in Lambestisidolbut there are

still negotiations to be undertaken. Barbados has not chosen to go for compulsory acquisition of
the land as was done in Stcia. BL&P and Sagicor will be required to agree on a price for

BL&P to lease the landh

Solar Energy

There areoresently thresolar water heatingompanies operating latty, Solar Dynamics,
Solaris formerly Aqua Sol) and SunPower. About 50% of households in Barbados now have
solar water heaters installed (James Husbands, Solar Dynamics). Solar water healsays are

widely used in the commercial sector, especially in hotels.

The solar water heating industry was stimulated from the beginning by tax incentives on the
manufacturing components as well as income tax write offs that were available for domestic

custoners that installed these heaté¥s.

In spite of these long standjreconomic incentives, Barbadeasver had aocumentegbolicy to
developthesolar water heatingndustryor renewable energy technologies in general. The lack
of aformal policy inplace tostimulate developmeims similar to what obtained in Curacao for

wind developmenas well asdNevis in geothermatnergy.

Mr. James Husbands the owner and founder of Solar Dynamics a leading soldreatitey
company in Barbadosecognizes the role ofése economic incentives and policies but also
consides that the companies themselves should take some credit for the innovation in the

industry that followed. This demonstrates the necessity of contributions of a number of
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stakeholders within the local d@in especially the convergence of the commercial and the
government interest. The importance of that relationship is highlighted by Russo (2003).

DHP"- H#P+THS+1 & "#$"9"H0&P3-&H#0S+1$6#7#8E&3-&'+7$'7S&"#$*+3(,$1+3$G?fI$!"' 0F'0¢

3" H7$8)$-$5'4$+1$6+(":HABH5+3#$0+$8) P& "#P,+99#,$,#&#35'7-&'+7$+1$63".-&#$
VHFWRU LOQOWHUHVW LQ UHVROYLQJ HDUO\ DQG FRQWL
f%08-7,02$G+(-3$F)7-5".GE
$

Mr. Husbands emphasized his point about the commerce and entrepreneurship making the

difference inprojects by pointing out some other projects that had government policy support but

did not enjoy the same success of the solar water heating in@Ristb#0${%08-7,02$G+(-3%

F)7-5"0E $

Ms. ElizabethThompson, former Minister of Energy in Barbadeosnsides that it was the mix
of the policies and the entrepreneurship within the industry that led to the success. Her view is
also that this interaction within the domain is critical to development of renewable energy
industries. She saw the Barbados solar wagater industry as evidence that small islands can be

leaders in sustainable technology.

3%oDUEDGRY KDV DV D UHVXOW RI HQWUHSUHQHXUVKL
13+5$9+ #375HT&S-"#.#,$& #S"O"HO&S6#3S:-6'&-$6# THRED&(+TB*-&#3$

"4 8 H30P$& #B3(,I$O+3$-$05-(($:+%7&3)$8+$, +&ESBAPOBL 3H5H#T +960$

DFKLHY MPQBERY'+560+72$0+35#3$@'7'08#3$+1$47#39)E

In the last three years the government has put programs and incentives in place designed to
stimulate the growth of the phototaic industry in a way similar to what occurred for the solar
water heaters in the 1970s. There is a notion within the island that the historical success of
Barbados in the solar water heating industry could spur Barbadians to be leaders in the area of
solar photovoltaics as well. In a way similar to that explained by Russo (2003), the history and
legacy of the success of one similar technology can cagaitdformal institution which caspur

on the development in photovoltai¢dviore on photoaltaicsin Barbadosn Appendix10)
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$ $
The story surrounding Richard Alleyree small shop owner in Barbad@dore in Appendix 1),
emphasizes the importance of informal institutions and networks (Espinoza and Vredenburg,
2010aand2010h Vredenburg and Westley, 199Rjotivation to act can come from a personal
desire to be independent and have a level of personal and community pride. It shows also that a
champion for a technology does not have to come from an influential person in society with
legitimacy through traing, political power or finacial resources (Balana, 2010) Legitimacy
can be achieved by being able to network and relate to others in the domain at a similar level
(DiMaggio and Powell, 1983).

Battilana (2010) speaks of how champions that do no¢ laaligh level of status or position in
organization in anxasting structure can often bery motivated to be innovative and develop

technology which can lead to a change in paradigm.

OU $OOH\QHYV FRUH FRPSHWHQFH LQ E HhtkeXobpRiHentay QLF D O\
assetgo develop in solar. He entered solar energy developatesady with a working
knowledge of battery technology and has been able to develop a side busingsxcess

electricity he produces to charge car batteries forussoeners.

$

Although the take up of the speciatiffered rate undethe renewable energy rider has been

slow, Mr. Blackman has seen an increase in establishment of photovoltaiaktaedystems.
These have been led by people in the communigyW L @ Whd Enbithe challenge of putting
things together and just seeing if something works. This is another example where the informal
institutions and networks within the domain, influeribe development more so thae formal

institution provided througthe establishmérof the renewable energy rider.
Roger Blackman also recognized the economic drivers to the development that interacted with

these informal institutions in a manner that Russo (2003) and (Espinoza and Vredenburg 2010a
and 201() discuss.
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3$"#B6#+6(#$&"-&S0#&S& "#0#P0)0&#50$%6 $- SHPEIFHUBOGH, $& ) 6#$6#+6(#2$
MHWLQNHUHUV § 7KH\ DUH SHRSOH ZKR MXVW HQMR\ W]
-7, 30##'795'15'&$:- 73+ 3>15!"#) $&-(>P&+B#-:"$+& " "#3$-7,$HE& P& "#' 3$#D %'65#7 &S0 +%02
T3HYHQWXDOO\ EXLOG XS IURP WKKBUH ~ 5RJHU % ODFI
$
This principle of people getting involved in the development of renewable energy projects,
SDUWLFXODUO\ VRODU MXVW RXW RI SHUVRQDO LQWHUHVW |
stakehdders in Dominica who spoke of the drive to develop solar energy particularly for rural

electrification.

From the BL&P perspectivénterest in developing renewable energy has been spurred to some
extent by Emera who now have 80% ownership of Barbaddg RigPower. Emera have a
specific interest in developing new renewable energy technologies and this has put a degree of

pressure on the utility. Roger Blackman went on to explain.

3(PHUD KDYH HPSKDVL]HG D ORW WR XV WR®W WKH\ D
SHTH*B(HSHTHI)S&H:"T+(+O'HOS0+$E&"-&$0"+%0(,$"#(6$6%60"$%0$-(+ 79$&+*-3,$
VXVWDLQDELOLW\ ~ 5RJHU %ODFNPDQ %/ 3

Policy

Barbados has a draft energy poliepich has been laid in parliament but is not enforced. This

policy draft was completed in 2007 whire current opposition government was in power.

The Minister of Energy at the time was Ms. Thompson who spoke about some of the general
characteristics of the policyMore detailson process to develop the policy is given in Appendix
11)

Darcy Boyce ighe present Minister of Energy in Barbados and also has r&bpiby for
TelecommunicationdHe spoke about the IADB project and how he saw it fitting in to the
development of renewable energy and the overall energy sector plans. He particularly spoke
alout the development of projects that could tie into the local electricity utility grid. Under these
schemes BL&P would have to purchase renewable energy froatgpvoducers so long as

their price was less than thatwhich BL&P could produce
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Minister Boyce made it clear however, that the government was not in favor of giving special
subsidies for renewable energy technologies, These technologies would have to be financially

viable on their own.

3:H KDYH WDNHQ WKH DSSURDFK AREAS#ZBOPUH QRW J
HIHSHSTHE, $&+P0%QA,' LW © 'DUF\ % R\FH 08QLVWU\ RI (QHU.

This approach is somewhat different from the opinion of the previous Minister of Bviergy
Thompson who saw the development of renewable energy as a critical pastaoible
development even ihcentives were needed. For Mr. Boyce, the legitimacy of a project
depended to a largest extent on the economic viability, rather than the interactions between,
economic, social and environmental aspects that Russo (2003) sl#jgests

Mr. Roger Blackman who previously worked at BL&RStributionbut is now responsible for
the commercial development of projects within BL&Poke about the types of projects that

BL&P Holdings was now looking to develop.

3:H DUH EXLOGLQJ BE$a949'THHBDRBEDISE@ F()$*7,$-7,$0+(-3$
8%68$-(0+$0+5H#$*-0&HS&A+SHTHIO) IS PHS-BHS(++> 7O+, +SOHTHI-&'+T$H#A6-T0+T$'T$
UHQHZDEOH HQHUJ\ LQ D ZD\ ZH GR LW LQ IRU RWKHU
P[+9#3$A(-:>5-72$ABCHE

One of the main present drivdosthe development of renewable energy, especially PV, in
Barbados is the renewable energy rider which was proposed by BL&P and approved by the FTC
during the Rate Hearing of 2010. The rider allows people developing renewable energy projects

up to the cpacity of 5 kW.

The government of Barbadbas now identifiedarbados National Oil Company (BNOC) to
lead in many aspects of commercial development of renewable energy within the qivmitey.

detail on the role of BNOC is given in Appendix) 2

The deelopment of renewable energy in Barbados is seen as feeding into the country's Green
Economy policy. This was one of the initiatives of former Prime Minister David Thompson who
died in office in October 2010.
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The Barbados development of renewable energyi@ogy has a significant level of success
through the development of solar water heaterthis situation legitimacy came initially
through the presence of champiohsecal networks sprung from that as the popularity of the
technology grew. This can lveewed as a normative informal institution factor as illustrated in
the model presented by Espinoza and Vredenburg (2010a) and (2010b). Eventahlly fisc
policies were formalized that promoted the development of the technologgrfaridt led to the
rapidgrowth d the industry.

Today Barbados is seeking to promote PV development along the samaltinesgh

%DUEDGRY GRHVY QRW KDYH D pJUHHQ FXOWXUHY DV SDUW RI
the solar water heater development has promaidture in the community that appears to be

facilitating the development of PV at the moment. The renewable energy rider is the formal

policy that is now encouraging businesses and individuals to install systems.

H_ft< |

The Guyana Energy Agency (GEA) is a statutory orginn set up by the governmteto chart

the direction for the energy sector. In the area of renewable energy and energy efficiency it has a
role in policy development and information dissemindtidme Office of the Prime Minister
coordinates many of the activitiestime energy seot, with thePrime Minister himself acting as

a convener for many of the agencies that are related to ehergy.

Unlike some other countries in the Caribbean who have sought toljmytipglace to
encourage IPPsggtelopment of projects in Guyana requidg®ct negotiation with the utility

without thegovernment playing a facilitatg or regulatory role.

Although there is a lack of tariff incentives for renewable energy developthergovernment
has waived duties on a number of materials used in renewablgy production that are being

imported into the country.

3, NQRZ WKDW WKH JRYHUQPHQW KDV JUDQW$G D ZDL
63+,%:&0%$:+5'79$'71$!"#$'56+3&- &SP #$' &#5$"-0$&+$:+5#$-0$-$&+&-($0) 0&#5%
UDWKHU WKDQ VP D O O'HU+FR P23 RASQAABKHSDIREAY 7' 0&#3E
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There are projects ongoing particularly for solar in the Hinterland region. For these communities
the cost of extending the grid is prohibitive and this makes stkmek renewable energy
technologies viable. Th@ffice of the Prime Minister is intimately involved in these projects.

The Office is responsible for the implementation of the Unserved Electricity Area Program
(UEAP) and the Power Supply Support Program (PSSP).

Horace Williams is an engineer who workesgly with the projects in the Office of the Prime
Minister. He spoke about the programs in depth. The communities pay a nominal fee towards the
upkeep of renewablenergysystems

3.0 WKH +LQWHUODQG ZH ORRN WR PRUH 1#EB1$ HQR X\
&3-706+38-&+71$G+2$3HTH*-B(HSHTH#39)$"-0$8#:+5HS-$7-&%3-($-7, B+ G +%60$:"+"
Pf+3-:#$7'((-502$ 11" #$+1$& " HHBED' 7' 0&HBE

The potential for development of technologies such as PV in rural areas is similar to that which
was discussed in considay the situation in Dominica where there are many areas where the

costs of extending the grid are prohibitive.

Guyana has also sought to develop solar water heating but this technology has not gained
popularity within the general population. This is intspf the fact that there have been
education programs to demonstrate the savings in using these devices. It is suggested that,

similar to Jamaica, hot water for domestic use is seen as a luxury.
H_R&6*6/''"™*12+#'0+! |

Trinidad has an economy based heavily on petroleum, natural gas and petrochemicals. It is the
only country in the English speaking Caribbean with a significant resource of fossil fuels and is

the leadig oil producer in the Carilgan

Garvin Alexander is a senior engineer that has worked for over 10 years at the Regulated
Industries Commission (RIC) in Trinidad and Tobago and has responsibility for the regulation of

the electricity sector. He spoke ogthituation with the energy resources in the country.
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This interest on the part of Trinidad and Tobago to develop renewable energy technologies
illustrates that there are issues beyond economics that drive change. Energy security and a desire
to reduce risk are high on the national agenda.

Trinidad and Tobago has recently begun to give incentives on renewable energy equipment.
Garvin Alexander spoke dfie need for such tax free concessions in order to stimulate the
industry$PR-3."7$T (#4-7 #323[I\E

Trinidad and Tobago sees an opportunity to be involved in the manufacturing of solar

photovoltaic panelsas the low cost of energy there could make it eatoally viable.
Mr. Alexander explained.

37 #$-3#P(++>'79$-&$IH#&& ' T9$& " #$6-3&0$-7,$,+'79$& "#$-00#58()$"#3#I$?#$:-7$
WKHUHIRUH PDQXIDFWXUH KHUH DQ® H[SRUW ~ *DUYL

There are two pilot projects in solar PV being set up in Trinidad and tlegrgognt is also in
the process of setting up a standard for wiring of renewable energy devices into the main grid.

Garvin Alexander gave some more details

8'H KDYH WZR SLORW SURMHFWY VWDUWLQJ DERXW Q
0#&$%6%$-7,$*#$-3#9$& PRQLWRU W KH PR-3S/HTUHRAKBIIWE H ~

It appears that in Trinidad and Tobago, the lack of economic viability has been a significant
determining factor in the lack of development. Because of the low price of fossil fuel when
compared to meewable energy sources, the government has not had a drive to put the formal
institutions in place to promote development. Neither has there been the development of informal

institutions by way of culture or mindset that have drighange So the intera@n of
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economics, social capital and resource availability has not occurred in the manner proposed by
Russo (2003)

Nonetheless, there are activities taking place within the country to develop pilot projects in the
area of solar energy. There have also lassmpts to develop networks as well as formal and
informal relations within the local domain to promote future development of renewable

resources.

In spite of the lack of interest in renewable energy sources within Trinidad and Tobago, the
investment ofSolaris in Barbados in the solar water heating industry suggests that private sector
interest there recognizes the potential benefit of investing in renewable resources in other

political jurisdictiors where the cost of electricity is higher

H_RAMNA '1'$ !

Mr. Gilles Deal is the officer with responsibility for energy development within the Ministry of
Energy and Envirament in the Bahamas. He spoke particularly of challenges of delivering

energy to the chain of small islanaisd the impact on cost.

Similar to Barbados and Dominica, the government of the Bahamas sees the break up of the
electricutility as an importantdivity in developng renewable energy project®&here has been
interest in the areas of solar photovoltaic technology in the Bahamas. This activity has been led
primarily by visitors to the political jurisdictioand customers in a higher socio economic

bracket(Gilles Deal, Ministry of Energy, Bahamas)

There is also development in the area of solar water heaters but this has been less than that
observed in countries such as Barbados. Part of the reason for this appedectse the tax
incentives orthese devicearenot in place in the Bahamas. A significant reason for this is
because the Bahamas does have income taf here is also the additional issue in the Bahamas
of hurricanes, which affect the island chain freque#@jlles Deal, Ministryof Environment

and Energy)
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6.9 Summary of Implications from Case Studies on role of Institutions and Champions

Figure 8: Matrix Showing Impact of Champions and formal/ informal institutions

4 N A I

$
$

The matrix abovén Figure 8was developed usingsie of the examples gleaned from the Case
Studies discussed in the chapter. The examples indicated two key aspects that appear to be
critical in the projects that were considered in the Caribbean. These aspects were also viewed as
important aspects in liteture such as Espinoza and Vredenl{@fii0g and(20108 and Russ

(2003. In general it appears that projects where an identifiable champion or champions were

present enjoyed greatsuccess as can be seen bypitmects in quadrants 1 and 4.

10t



Projectshave been successful both being driven by formal and informal institutions. In the chart
above projects have been classified as driven primarily by either formal or informal institutions
even though imeality both were present. The position in the maimdicates which effect was
considered to be more dominant. There are examples of successful projects both driven by
formal and infomal institutions. The Barbada®lar waer heating is an example of an industry
driven by the fiscal incentives whereas &eaof Wind developmentvas driven more from the
informal institution stemming from the link with the Netherlands.

In Chapter Sevehlook at these impacts and relationships in more detail through analysis of the
coding frequency and inter relations andg# of other variables and themes emergriog the

Case 8udies and preliminary interviews.

Further analysis of the formal and informal institutions that led to the development of the
renewable energy projects in jurisdictions included in this Case $amdige found in the
Appendices.

Table 17 below provides a Summary of the projects that are discussed in the Appendaes and

outline of thetopics covered.

Table 4 Appendices Summary

Appendices Title Topics covered
Appendix 1 Dominica relationship betwee | -Frenchgovernment
stakeholders interest ingeothermal
energy

- Regulatoryreform

- Change in leadership of
IRC and Domlec

- Interest of international

solar energy developers
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Appendix 2 Nevis geothermal developmen -Development of
International consoidm
West Indies Power (WIP)

- Geo Caribe Project

Appendix 3 Nevis involvement of Kerry -Legitimacy of US
McDonald geothermal developer
Kerry McDonald

Appendix 4 St. Lucia solar development | -Loans for solar water
heaters

- PV development

Appendix 5 St. Lucia wind development -Technical challenges
-Land issues

Appendix 6 Curacao policy development | -Collaborative process

Appendix 7 Bonaire policy development | -Development of diving
industry

- Environmental focus

Appendix 8 Jamaica stakeholders -Energypolicy

development

- International influence

Appendix 9 Jamaica wind energy -Technical issues
- Economic issues

- Agency interactions




Appendix 10

Barbados PV development

-Economic incentives

- UWI involvement

Appendix 11

Barbados Energy Policy

- Former Minister Liz
Thompson perective

Appendix 12

Barbados National QOil
Company(BNOC)

- Role of BNOC in
promoting renewable

energy.
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Codingwas used to determined relevant themes, #aqies and most common interactions.

This information was used to construct the causal model.

$
K_714+/6*0!

In Chapters Five and Sikpresented Case studies based in large part to intervielestaken

on sites in Caribbegpolitical jurisdictions In Chapter Twq | presented a literature review

which highlighted some of the themes that may be relevant to this Caribbean study. Applying
that theoretical context from the literature to the interviews, | determined a number of codes
based on th&anscriptionof primarily the first twaity-one (21) Background Meetings 2009.

The text was anakged to identify key ideas and phrases and fragmeititish were categared

as first order codes. These first order codes were combined to form second order codes which
were used as general codes for all the interviews. After the interseling according to second
order codes was completehenthe second order codes were combined to form broader third

order codes which were the basis of the model developed.

A conceptuamodelwas developed after the first set of background interviews and was the basis

of the development of the second order codes.
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Lack of intra island communication

Electricity Sector Structure

Good/bad stakeholder relationships

Stakeholder interaction

Informal Institutions

Staffing capacity (quality and quanti

Lack of data from studies

Expertise and knowledge

Lack of training

Change of governments ( often mes
existing policiesabandoned)

Government politics

Resistance to change

Consumer pressure for cheap
electricity

History and legacy of projects

Focus on survival

Emotional appeal of renewable ene

Psychology and mindset

Minister Influence (positive and
negdive)

Persons needed to push renewable
energy

Renewable energy needs a champi
that people will listen to

Individual Influence

Individual influence

High transaction costs

Unavailability of funding

Project funding

Finance and
entrepreneurship

Environmental costs not factored in

Impact of oil prices

Energy pricing

Subsidies on fossil fuel products
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Renewable energy potential in savir
foreign exchange

Lack of local manufacturers

Lack of environmental businesicias

Industry development

Entrepreneurship

Governments not accountable

Issues of confidentiality

Transparency and
Accountability

Utility ownership/ break up structur

Utility structure

Land ownership issues unresolved

Ownerdip of projects

Ownership

PPAs not well developed

Tax incentives

Policy instruments

Lack of regulatory incentives

Lack of coherent legislation

Formal Institutions

Degree of bureaucracy in processes

State of energy policy

Government policy

Methods of assessing proje skewed

Independent regulator for electricity

Regulatory scheme

Lack of infrastructure

Renewable technologies not trustec

Technology and industry

Technologies unsuitable for local
conditions

Economy of scale issae

Reliability of electricity supply

Technology and industry

Low potential contribution of
renewable energy in energy mix.

Widespread availability of renewabl
energy

Resource potential

Natural Factors
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Impact of climate change Natural environment

Island diversiy (culture, politics, etc.)Island diversity

Divergence in perspective with International OrganizationsExternal to country
internationabrganizations influence
Lack of regional coordination Regional Organizations

Below are detailed descriptionstbie second order codes that were used for coding the seventy
five (75) interviews.

K 1=l (+*/1G&/.&14+.$1 |

2A1.17 !

Stakeholder Interaction

This theme lookedt the impact of the relation between organizations or groups imvaiva
renewable energyrpject. It focusedon the interaction fothe network rather than the impact
caused by the characteristics of the organization itself. It looks at the modes of communication
and consultation involved and issues of social capital and trust. Also importnt theme is

an assessment of the power of the stakeholders in the process and whether any stakeholder or
group of stakeholders has an influence greater than the others. This theme explores both the
formal relationship as well as those that may not bdem down but have arisen out of common
practice or organizati@ norms. It addressassues of the roles of each stakeholder and whether
there may be duplication of roles or sthklder ambiguity. It also lookeat theawareness of

each stakeholder afther stakeholder roles and whether there is a common understanding of

definitions and terms across the board.
2A1.1=1

Expertise and Knowledge

This theme consideraghether local stakeholder groups have the human capacity to undertake

the tasks necessany éstablish and/or maintain a renewable energy grojées may include

11¢



engineeringbusines architectural or management skills required to do tasks. This can relate to
level of training and education available to stakeholders and opportunities téréearn
experiences of other political jurisdictioimsthe region or internationallyt embraces both
gualitative and quantitative aspedtsthat both the level of training of individual and the

number of trained individuals in a stakeholder group cechits ability to function in a project.

It also encompasses the awareness and general knowledge of the comnthaityaobus
technologies.

2A.1.1@!

Project Funding

This theme lookedt the effect of financing for projects at ttart up. It consideckthe degree

to whichthese funds are obtained from local or overseas financial resources and whether funds
are sourced more commonly from government or the private sector. This theme looks at both
issues of grants and loans. Havingedetined this, the #me exploredhe implication that this

has for the success or failure of projects. This theme is focused on the developer or investor in
the project as well as the general consumer. It considers incentives that might be needed to

remove start up barriens order for entrepreneurship to take place.
2A.1.B !

Transparency and Accountability

This theme addressékde role of openness of the process to the success of projects and the

degree to which agencies in the projects are accountable to other stakedudddnes general

public. It is an assessment of how clear the goals, deliverables and measurement of indicators are
to stakeholders and the general public. It is closely related to the stakeholder interaction theme
but focuses more on the degree to whicbutoents and processes are made public and can be
audited. It also relates to how much information is available on criteria on which decisions were
made. It considers the extent to which formal independent processes are followed rather than

individual adho@rocesses with no regularity and consistency.

2A.1.'D !
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Utility Structure

This theme addresséarriers to the development of renewable energy that relate specifically to
the nature of the ettricity utility in the political jurisdictionThis means the pBical plant used

in generation, transmission and distribution as well as the nature of fuels used and the
characteristics of the plant in terms of amount of baseload, intermediate and peaking plant. It
includes such variables #s voltage of transmissn, distribution and hourly loads.

The theme also relates to the regulatory structure of the utility, whether it is vertically integrated,
single buyer or@open market. It also considerdg@ ownership structure and to what extent
competition is presermr expected to occur in the future regarding the delivery of electricity.
These factors all influence the ease of introduction of grid tied renewable energy technologies.

2A.1.1H !

Ownership

This theme relatetb the challenge which ownership of projectdechnologies posko
development of projects. At times the ownership of the project can be a barrier to development
as the benefits of the technologies may not be felt by the owner of the project. This could be a
disincentive to investment. The ownegsbif projects often determines where the control lies and

may have a significant impact on decision making.
2A.1.K !

Technology and Industry

This theme relatetb the level of technology available in the country both in the area of

renewable and conventiahtechnologies which could facilitate or may be barriers to innovation

in general and developing renewable energy telolgies in particular. It relatet the

establishment of renewable energy industries in particular as well as the issues of whether the

is a competitive market or the existence of entrepreneurs with the necessary resources to develop

such industries.

2A1.1L !
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Government Politics

This theme addressélde issue of party politics in the development of renewable energy projects.
Many policies are developed by one party or minister and that drives the development. It often
means that when governments or ministers change there is a change of policy direction as one

administration does not want to associate itself with an initiative developtbe ipyeviousone
2A1.1P !

Resource Potential

This theme relatedpecifically to the amount of renewable energgorgces available in the

political jurisdiction It consideredhe extent of the resource as well as whether there have been
sufficiently rigarous studies done to state this with a level of certainty. Also in this theme is the
consideration of the location within the country of the resources and whether opportunities exist
for acquiring energy through reswes found in nearby political jurisdions. It also took into
account the amount ebnventional eergy sources within a political jurisdiction s can also

be a hindrance to the development of renewable energy.
2A.1.17Q!

International Orgamzations

This theme considerdtie role of thenternational community on the development of renewable
energy projects in the political jurisdictioaad region. Here the impact of countries involved in
bilateral and multilateral arrangements are considered. Important in this theme is an analysis of
theroles of ageneis such as OAS, World Bank, Uixid IADB. It is also important within this

theme to assess how the goals of these organizations converge or cothflibbse of specific

political jurisdictionsor the region as a whole.
2A.1.177 !

Natural Environment

This theme relatetb the impacts on the natural environment of the energy sources chosen and

how these affeeid decisions to develop renewable energy. This theme takes into account factors
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such as carbon emissions, climate change, effects @spacies, marine life, air, water and soll

quality.

2A1.17="1

Energy Pricing

This theme relatetb the influence on the cost of energy sources on the development of
renewable energy. In this theme there is a consideration of both the cost per kwWh of the
renewable energy source being used or proposed as well as the cost of energy using current
technology and convetional fuels within the political jurisdictiong his theme ws concerned

with operational costrather than start ugpstsand lookedat the eféct of oil prices set by OPEC
on the international market on renewable projects. It addresses issues of economic viability in

general in the long term.
2A.1.17@!

Policy Instruments

This theme relatetb formal policy instruments which are used to suppatablicy statement of

a government and lead to succakghplementation. This includedgislation, standards,
regulations, financial mechanisms that can be directly related to the central policy. Tine reaso
for investigating this theme sao determine Wether the instruments are facilitating the
achievement of goals set out in polioy whether the instruments are impeding the policy in

some way or are in conflict with one another. Understanding the interactions could lead to more

coordination betweerhése aspects and reduce overall implementation barriers.
2A.1.17B !

Requlatory Scheme

This theme referretb barriers related to the method of regulation employed for the electricity
utility or utilities in the country. This referreéd the nature of the bgdhat reglates the utility,
whether it wa a government agency or an independent or -@aoagrnmental agency. It also
addresse@vhether an incentive meth@tich as price cap or revenue cdpegulation wa keing

employed.



2A.1.17D |

Psychology and mindse

Thistheme lookedt the influence othe way of thinking in the individual, organization or
community on the success of projects. These are often intangible ideas which may be inherited
from aspects of culture, history, traditional knowledge, past patsxperiences, education
systems, religion and other informal institutions. The memes or ideas transmitted through these
institutions can often be very important in driving innovation or establishing inhibitors. These
psychological influences impact &sps such as the willingnesspadlitical jurisdictionsto be

leaders or developers as historically they may have sought to follow the lead of developed
countries. These psychological aspects are also ré@agtdtus quo biases which tetad

constrain idlividuals and organizations to maintain the same behavior that they astcaced

to rather than promotehange

2A1.17H !

Island diversity

This theme referretb the challenges posed by a region made up of small individual islands

rather than one contingelandmass. Island states themselves are limited in energy options by

their inability to interconnect. There are also disadvantages for small islands because they are not
able to benefit from aspects of economies of scale and scope. There are alsp specifi
vulnerabilities to climate change and othelatedenvironmental impacts. This theme addresses

the challenges related to the differences amongaligcal jurisdictionasthey havedifferent

political systems, language and legislative systems.

2A1.17 K

Government Policy

This theme lookedt the effect of written policy statnents and policy docuents,green papers,
vision statements, party manifes and other guiding documentdis investigation helpetb

determine whether the level of formalizatiaffiects theeffectiveness of such policies.

2A1.171L !
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Individual influence

This theme lookedt the impact of champions and other individuals with a degree of legitimacy

in a political jurisdiction onthe outcome of pro@s. Especially in small politicgdirisdictions

experts or persons respected in an area can have a great deal of influgvecpadicies or

projects which get local support. This may also have some impabgrams that will attract

funding from donor agencies or the private sectatividuals can be champions for projects or

also be hindrances. These influential persons can be ministers or senior government officials,
persons with significant financial resources or experts in a field that command a high degree of
respect. In some cas these individuals may not be powerful in the traditional sense but may
possess qualities which allow them to make an emotional connection with society on the issue of

sustainable energy.
2A1.17P |

Regional Orgamations

This relatedo the effect of reginal organizations on the development of renewable energy both
at the country level and the wider Caribbean level. In investigdtisgheme, much

consideration wagiven to the roles of Caricom and the sedjonal organization of OECS
(Organisation oEasternCaribbean States) and CARILEC4dribbean Organisation of Electric
Utilities). It is important in this investigation to assess whether activities at the three levels
(National, sub regional and regional) are working in a coordinated manner ongaatilict of

values, goals or policies for the states involved.
2A.1.1=Q!

Entrepreneurship

This theme referretb issues rating to business development. This included whether there were
opportunities for marketand whether the projects withthe poliical jurisdictionin renewable

energy wee attractive enough to encourage entrepreneurial activity.

These themes were reduced further to third order themes based on theoretical frameworks

presented by Russo (2003) and Vredenburg and Espinoza (2010).
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E+&1'-1?7*$%6%:%gFrénsparency/ accountability, utility structure, project ownership, policy

instruments, regulatory scheme, government policy)

7*3+&1'-1?7*$%6%: % GEtvernment politics, expertise and knowledge, psychology and mindset,
stakeholder interaction)

?*16S6/:"-1?7*3-1. (. |
I'%:&'-1'E'(%+&$(Resource potential, natural environment, island diversity)
E6**(6'-13'(%+&Kenergy pricing, project funding, entrepreneurship)

T\%.&*'-1%+!(+:*%&<!6*3-:.*(.$ Regional orgamations, intenational orgarzations)
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|
After coding, the fregency of the occurrence of teecond order themes was tabulated and the
data was also anagd to investigate the interaction of the themes, particularly where the
interaction was between two second order themes which wepariof the same tid order

theme. Interaction acdecond order themes from different third order categories was an indication
of an interaction betweeawo of the third order themesThe potulation of an interaction at that

level was what was used as the bases for the causal model. The frequency of these interactions
between third order themes gave an indication of the strength of thel tak between these

themes

The strength of the llknwasfurther explored through guantitativesurveyexplained in Chapter

Nine.

The table below shows the fifteamost frequently occurring themebhe number of sources

refers to the number of interviews where the particular theme was mentioned or alludée
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number of quotes refers to the number of separate occasions across all the interviews that a

particular code was mentioned.

Coding was done byeas the researcher. A second set of coding by another researcher was not
undertaken due to limitatis in time and human capacity.

2'#-H “lI+/ . $F1$+:&(.$!"*/'R:+%.$ !

Node Number of Sources Number of Quotes
Technology and Industry 73 875
Stakeholder Interaction 73 662
Psychology and Mindset 73 616
Expertise and knowledge |72 614
Policy Instruments 68 572
Government Policy 70 522
Energy Pricing 72 467
International Organizations |68 443
Entrepreneurship 67 402
Regional Organization 60 374
Project Funding 66 371
Individual Influence 62 255
Natural Environment 55 170
Regulatory Scheme 48 143
Resource Potential 54 133

7KH KLJK QXPEHU RI TXRWHVY UHODWHG WR pWHFK@RORJ\ DQ(

respondents spoke about current or planned projects in renewable energy and gave the relevant
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GHWDLOV 7KH PHQW IR QOQRBIXWWMWHR K CRGRQRIQLQ PDQ\ FDVHV U
level of technology availdé in the political jurisdictioron the outcome of the project. Théoee

, GLG QRW UHJDUG pW H F&KI€agirg mdap&ndedt aabiathevsnalgisD V

descibed in Chapter Ten.

7KH ODUJH QXPEHU RI TXRWHV UHGDWBEG\WKRRD B IMDNHKROGE \
L([SHUWLVH DQG .QRZOHGJHY SRLQW WdR adpcks ih M&RfWeD QFH R
CDVHV DQG VXJJHVW WRKWBPDRS RQWDIQFKWLURQWYT DV D VLIQLILF

success or failure of projects.

7KH IUHTXHQF\ RI RFFXUUHQFH RI IDFWRUV VXFK DV u3ROLF\
SRLQWYVY WR WKH LPSRUW D Q FijhRhis impotiad@aipeai® 1o ¥lése/ X W LR QV { [

significant than the impact of formal institutions.

The importance of economic factors is indezhby the frequency of factossich as
H(QWUHSUHQHXUVXUWISHILRQ G 2WKHW\VLIQLILFDQW FRGHV UHOI
regional influence and individual influence. Issues related to the natural environment were also

discussed but appeared to have less of an influence on the overall results.

2'#-.1K "17%%.&'(%6+*1+3!+/.1

Interaction Number of Quotes
'Technology Stakeholdeinteraction 208
Technology Expertise Knowledge 206
Technology Policy Instruments 205
Stakeholder Irgraction- Expertise Knowledge 188
Stakeholdeinteraction- Psychology Mindset 183
Technology Psychology 182
Stakeholder Irgraction Governmen#folicy 172
Policy InstrumentsGov Policy 163
Technology Energy Pricing 160
Technology Entrepreneurship 158
Psychology MindsetExpertise knowledge 153
Stakeholder Irgraction Policy Instruments 149
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Technology Gov Policy 141
Technology Regimal Organzations 140
Technology International 132
Technology Project Funding 128
Psychology MindsetGov Policy 121
Policy InstrumentsEntrepreneurship 118
International Stakeholder Irdgraction 117
EntrepreneurshifStakeholder Irdgraction 115
Psychology Nindset Policy Inst 114
International Orgnisation Regional Org 113
Policy Inst Energy Pricing 112
International Expertise and Knowledge 109
Psychology MindsetEntrepreneurship 108
Psychology MindsetEnergy Pricing 107
Regional Orgnization Expertise Knowledge 105
Project Fundinginternatonal Org 104
Individual Infl.- Psychology Mindset 98
Stakeholder Irdraction Project Funding 98
Gov. Policy Expertise Knowledge 95
Psychology Mindsetinternational 95
Expertise KnowledgeEnergy pricing 38
Expertise KnowledgeProject Funding 87
Individual Influence Stakeholder Irdraction 86
Expertise KnowledgeEntrepreneurship 84

Table 19 shows the interactions of codes. Interaciimatisate the places in the interview
transcriptsvhere two codes are referrtmin the same sentence or fragment of t&€kie
frequency ofwhich certain combinations of codes were coincident gave an indication of the

causal link between the codes.

7KH LQWHUDFWLRQV VKRZQ LQNAKR ODHED HOWXHU B VW HREQW KD
.QRZOHGJHY DQG pPu3ROLF\ ,QVWUXPHQWVYT KDG D FRUUHODWL
intention to develop renewable energy projettese three codes also showed strong levels of

interaction with each other.

INtHUDFWLRQV Rl FRGHV VXFK DV p *RYHUQPHQW 3ROLF\ DQG
,QWHUDFWLRQ DQG 3ROLF\ ,QVWUXPHQWVY VXJIJHVW D OLQN
,QWHUDFWLRQ RI WKH FRGHV p(QWUH S U HXQ H, QWKL & IVQICR §\B D
,QIOXHQFH DQG 6WDNHKROGHU ,QWHUDFWLRQ%andQGLFDWH W}

financial factors and between informal institutions and international influence.
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The linkages suggested by the frequieaf interactions as shown Table19were used in the
developing the concepdl model presented in Figure.13

Figure 10shows the interactions of the twelve most frequent code interactions. The higher peaks
across the diagonal are the interaction of the variable with itself. Wi U pSHDNVY DQG pY
indicate the variation of strength of interaction across the variables.

!

!

E60:&.17Q)& CAB(I1+31%+CI7=I(+/.$17%%.&' (%8+*$!
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Figure 11shows the interaction between each of the top 15 nodes and their interaction with
others Each color on the bar represents a theme that is interacting. The thickness of each color

on the bar indicates the strength of interaction ovtdr@able
Key relationships are the interaction between technology thadariables, Stakeholder
interacton, Expertise and Knowledge and Policy instrumehitere is also a strong relationship

indicated betweeBtakeholder Interaction with Expertise and Knedge and Psychology and
Mindset

E60:&.!1771&'CA6(1+3!2+C!7D!4+/6*0!6*%.&'(%8+*$
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Based orthe freqiency of interactions in Table Bhd the frameworks presented by Espinoza
and Vredenburg (2010) and Russo (2003), | developenhtigel in Figure 14Thismodel
complementshe model proposed by Espinoza and Vredenburg (2010) but investigates more
closely the interactions and mechanisms that determine the impacts of formal and informal
institutions onlegitimacy,focusing in greater depth on the role and impact of the individual

champion.

Figure 12 Model of Construct Relationships (Ince, 201p

External to Country
Influence

Technology

Adoption

Formal
Institutions

Financial and

Entrepreneurial
Informal Interest
Institutions

Influence of
Champions
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Figure 13Building on the Model (Espinoza and Vredenburg 2010)

Espinoza and Vredenburg ( building on the
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The main additional contriltion of the InceZ012)model is the way in which the individual
champion is considered separately. The results of the qualitative stugbssedjthat the
individual had a key role in shapingformal and formal institutionsyhich are important in

conferring legitimacy on an industry.

Figure 14provides selected quotes to illustréteee of the key relationshipghich were
suggested from thresults of the qualitative analysis
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Figure 14: lllustrative Quotes of Construct Relationships



Furtherquotes that illustrate the linkages between constructs are provided in Appendix 14. The
Appendix14 also shows howthe fourspecific hypothesdssted belowwere generated. These
hypotheses are implicit ithe model presented in Figure.13

These hypotheses were investigated using quantitative techniques which are discussed in
Chapters Eight, Nine and Ten.

List of Hypotheses

X The level of internationagency support for the development of renewable energy within
a political jurisdiction correlates with the influence of champions for renewable energy
projects within that political jurisdiction.

X The influence of chapions in a political jurisdiction correlates with the level of informal
institutions within the political jurisdiction that support the development of renewable

energy.

X The extent to which informal institutions support the development of renewable émergy
a political jurisdiction correlates with the extent to which there is entrepreneurial interest

in the Caribbean political jurisdiction for the development of renewable energy.

X The level ofinternational agency suppddr renewable energy in a politicgirisdiction
correlates with the extent to which the informal institutions are developed in a political

jurisdiction to support renewable energy development.
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A surveywasdesigned to test causal relationshipthiewider Caribbean36 jurisdictions.
Questions developed through adaptations of surveys thattested for construct validity.

T
L_712%06&+/:(%6+*

This chapter explains the methosed to test the hypotheses developedhapter EightThe
rationale for using a quantitative survey as part ohtkeéhod ofanalysis was given in Chapter

Four.

The survey was designed to improve the generalizability as svdtieaexternal validity otie
Case 8udies conducted in théirteenpolitical jurisdictions to other parts of the Caribbean. The

survey guestionnaire developed for thedgtis included iMppendix 13

In conducting the survey for the wider Caribbéaought to survey all 36 palial jurisdictions
thatl idertified as part of the Caribbean. The full list of these politicasglictions is given in
Chapter Two

Questionnaires were sent out to all respondents who had taken part in the qualitative analysis. In
addition contacts fo potential respondents were obtained from CARILEC, Caricom and other
regional institutionsl also had significant number odtacts from various political jurisdictions

as a result of having worked in the Caribbean energy sector for more than tedj¢haese

sector participants were contacted. Contacts that were sent questionnaires included government
representatives, electrical utility representatives, renewable energy companies, national oil
companies, research/ education institutions, indepemaesultants, regulatory agencies,

regional orgarmations and NGOs.
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The model to be tested consisted of five variables. In order to test the five coradtieast 30

data points araeeded in the sample (Hair, Black, Babin, Anderson). Therefore itmyzss tiant

to have at least 30 political jurisdictions in the Caribbean included in the research $araple.

with the inclusion of 36 political jurisdictions, the sample was small. The results from then were
therefore not given a large level of validity it the dissertation.

L =12A.18.$.'&(A16*$%&: 1. *¥8..-6'#6-6%<!"/1S'-6/6%<! (A.{)!

Feedback of the initial draft was obtained from one doctoral student in marketing, one doctoral
student in statisticsny doctoral supervisor and twodividualsthat workin the energy industry
in Canada. The questionnaire was modified based on this feedback.

The constructs used in the questionnaire were based on scales that were established in other

published work, which used constructs that had been validated.
L @!56*)$!%0,..*IR:.$%6+*$!"*/1(+*$%&: (Yolb

Impact ofinternational and Regional Agencies

The questions used to measure this construct were takedTromi#,$5-7%1-:&%3'79%
&#:"T+(+9)$-,+6&'+7$'7$,# #(+6'79%:+%7&3'H0Z$!"#$3+(ARPPAGBUHBEBH#(-&'+70"60%$'7$
@-(-)0'- " by David Bennett andzmawani Abd Rahman.

In this study the authors looked at the busspplier relationship between Malaysian
manufacturing firms and international supplierse Barvey instrument used in thieidy
investigatedthe relationship leveen a commercial entity and its international suppliers for
particular goods. The @stions in the study looked iasues related to trust, knowledge and
degree of follow up of suppliers with manufacturing firms in Malaysia as well as the strength of
the relationship and the level of commitment to working with existing suppliers over the long

term.

In the Caribbean energy sector, International Omgaioins are responsible for funding or

offering support for the governments in renewable energy develdpiriease are either

obtained at a direct cost to the governments involved or it may be that the government is required
to agree to conditions or obligations which will enable the international organization to fulfill its

mandate in some way. In this respie government/international agency relationship is similar
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to an industrial buyer/industrial supplier relationship. The questions from the original study were
modified so that persons surveyed would be requested to look at the relationship only as it
affected the activities in the renewable energy sphere.

Attitudes to Entrepreneurship

This construct was measured through adapting questions from the doctoral thesis of Marvin
Hooks (2010) Dowling College. This study was designed to metisigdtitudes oindividuals

within a company to entrepreneurship and the relationship between entrepreneurship and life
satisfaction. The questions investigate attitudes of workers to change and risk taking and
innovation. In adapting these questions the section ofpgetreurship and quality of life was not
used. Inthe study the attitudes to change and innovation being measured give an indication of
the likelihood of the stakeholders to embrace new technologiseav ways of doing business.

Informal Institutiors

Thequestions in this sectiorafie been adapted from Sharma and Vredenburg Y 1@98h

studied the degree to which proactive or reactive approachesprate social responsibility

lead to the development of organizational capabilities and competitivatadea in companies

in the oil and gas sector in Canada. In this case questions that are used to measure informal
institutions are aspects that were used to determine the level of proactiveness of the oll
companies in thetudy conducted by Sharmaad Vralenburg (1998 Proactive companies were
deemed to be those that were driven through corporate culture ofamtfoes which may

emerge fronmthevalues or core beliefs of theganzation and members. In nsgudy the

guestions have been adapted to ingasé the perceptions from all the stakeholdevsstigating

whatvalues and business cultures are present in both the government and utilityabi@asi

For the measurement of informal institutions in government the questions were adapted from the
docbral thesis of GaYatri Pandi201]). This instrument was used to measure the attitudes of
middle management in the Department of Correction and focused on relationship with
stakeholders. It was considered that it was appropriate to use asépstrameat for measuring
thanthe one that was used to measure informal institutions related to the utility since some
guestions related to utility have a commercial focus while measures related to govesgienent

more to issues of policy.
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Government Attitudesot Sustainability and Renewable Energy

This construct was measured usqgestionsriom the Sharmand Vredenburg (199&tudy that

ZHUH XVHG WR PHDVXUH WKH FRPSDQLHVY DWWLWXGH WR HQ
construct being measuredthme current study is very similar, the main difference being that the

focus is directly on renewable energy. Many of the concerns about environmental protection are
directly connected to sustainable energy interest.

Intentions to develop renewable energy

The questions to measure this construct wereaaapted from Sharma and Vredenburg (1998).
In that studythe questions were used to measure extent of renewable energy used and
perceptions of the potentias seen by those in the industry. The reasondmg these questions
to measure this construmbmes from the fact that activities past and current iewable energy

in the political jurisdictions being studied ae indication of the intention to undertake further

projects in the area.

Influence d Champion$

These questions were modified from constructs developed in Howell et.al 2005 inrtied dbu
Business Venturing. Thijzaper explains theegps in developing the constrwehich was used in
GHWHUPLQLQJ WKH VWUHQJWHthR arvérigahizatioD $e&king ©Q flavelo@ | OXHQF
an innovation. The situation is analogousry Caribbearstudywhere | amseeking to establish

the influence othe champion within the political jurisdictions in general.

Multiple RespondentsThe unit of analyis for this research wapolitical jurisdictionfand in the

studyl attempted to obtain multiple responses from each country. Respondents were solicited

from many areas within the jurisdiction including government, electric utilities, regulatory
agenciesrenewable energy companies and independent consultants. It was considered that
uMUDYHUDJLQJ RXWY UHVSRQVHY RYHU D QXPEHU RI VWDNHKRO

of the country closer to the philosophy or attitude of the entire politicabjigtion.
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Survey Administratiomesponse rate was good. Responses were collected in 34 of the 36
(94.4%) countries/ political jurisdictions in the Caribbean. Multiple responses were obtained for
21 countries/ political jurisdictions.

Variables in questioraire were measured in most cases using Likgpe interval scales (ten

point).

Significance leveOV  $ puS T Y D O X D Wak @ hsdaredidti2 ¥iatistically significant.
This cutoff level for statistical significance is general consideesbmable for social sciences.

Measuring performance

,Q VHHNLQJ WR GHWHUPLQH VXFFHVV RI SURMHFWY DQG pSt
GHYHORS UHQH Z Dused HhisHbetchuksefh& ienéwable energy industries in the
Caribbean are only nowasting to develop renewable energy systems and therefore they cannot
be a statistical link made between the influences identified above and the number or capacity of
actual installed systems. The intentions of a political jurisdiction to develop renesvesg/
projects while not necessarily tying to actual projects gives an indication of the direction of
energy development in the political jurisdiction is likely to go in the immediate future. The fact
that the intention to develop will not necessanignslate to actual projects is one of the

limitations of this study.
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This Chapter presents the results of the quantitative susgsgsses the responsesexmlains

the praess of analysisf the results through the method of multiple linear regression analysis.
The results presented here amalyed in Chapter Eleveand interpreted in conjunction with the
assessment of the qualitative analysis and stashes presented Chapters Five, Six and

Seven
P 4#M.$C+*$.IM'%.

One hundred and forty (140) people responded to the survey from 34 political jurisdictions in the
Caribbean.

Table 8 provideshe number of respondents from each political jurisdiction collected.

2'#-1L "IM.SCH+*$.$!#<!(+:*%&<N!C+-6%06&E$/6(%06+*

4+:*%&<N!8+-6%6('-19:&6$/6(%6+* [:1#.&!+31&.$C+*/.*%$ |
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Barbados

=
o

Jamaica

St. Lucia
Dominica

=
o

Guyana

Cuba

Curacao

Aruba

Belize

Grenada

Haiti

Guadeloupe
Trinidad and Tobago
Dominican Republic

Nevis

St.Maarten

St. Vincent and the Grenadines
United States Virgin Islands
Bahamas
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Montserrat

St. Kitts

Turks and Caicos
IAnguilla

/Antigua and Barbuda

Bermuda

Bonaire
British Virgin Islands

Cayman Islands

NN

French Guyana

Martinique
Puerto Rico
Saba

St. Eustatius

Suriname
|

== R =

For further analysis, the political jurisdictions may be grouped into regions, based on the extent
to whichpolitical jurisdictionscould theoretically bgrouped together. OECS countries are
grouped together based on having one single currency and central bank as well as a degree of
political autonomy. French, Spanish and Dutch were linketthebasis of having common

language and history. Mainland teories were grouped together as it was considered that
logistics for energy integration would be different. Similarly groups of islands (island chains)
were placed together as it was anticipated that having multiple islands in the chain would also
lead to uique challenges. This left Barbados, Bermuda, Jamaica and Trinidad and Tobago to be

considered individually.

2'#-.1P "IM.$C+*$.$!#<!1&.06+*

4+ *%&<N!IM.06%* [:1#.&1+3IM.$C+*/.*%$ |
OECS 34
Barbados 31
Dutch Islands 17
Mainland Territories 14




Jamaica 10
Spanishislands 10
French islands 10
Island chains 9
Trinidad and Tobago 4
Bermuda 1

The graph in Figure 18hows the number of responses from each of the listed stakeholder

groups.

E60:&.!7DIM.$C+*$.$1#<!,%").A+-/.&!10&+:C

Figure 16shows theposition or role in the stakeholder groups of the respondents
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In seeking to determine the extent to which one construct in our model was a damethty

construct | developed multiple linear regression model. It is important in developing this model

to designate constructs as either dependent or independent vaiiaidesas neededsahe aim

of the overall research is to determine the impaetagh of the various factors defihas
FRQVWUXFWYV RQ W KH ingRtionsW ldevel@pendéwable YeGhbdldll. Ri€sthated
MHWHFKQRORJ\Yf DV WKH GHSHQGHQW YDULDEOH DQG DOO RWHK

not to say that theris nointeraction between the other variables before they influence the



technology development. It pgst that for this investigationfocused only on factors that drove
technology. | explored the relationship between the constructs in more déteitest for leved
of correlationbetween variables which is explained later in the chapter.

Below is the regression equation that was run

tot_tech=ap: oitot_ext+ oitot_cham+ ostot_gov+ ostot util+ ostot_entr

%+%c.\% External country influence

%+%cC(A'l Influence of individual champions

%+%c0+S Government informal institutions

%+%c:%6- Electric utility informal institutions

%+%c!. & Level of interest in entrepreneurial activities

%+%c%.(A lIntention to develop renewable energy
technologiek

Explanation of variables being tested

External to country influence: Measure of the extent to which external agencies or nations

outside of the politicgurisdictionhave an impact within the political jurisdiction.

Influence of individual champions Measure of the level of impact ah individualchampion

or individual champions within a political jurisdiction.

Government informal institutions: Measureof impact ofinformal institutionscaused by

attitudes and norms of government agencies.

Electric Utility Informal Institutions : Measure ofmpact ofinformal institutionscaused by

14C



attitudes and norms efectric utilities

Level of interest in entrgoreneurial activities: Measure of level déttitudes to entrepreneurship

of personsesponding to the questionnaire.
Intention to develop renewable energy technologieMeasure otheextent to which the
government of the political jurisdictiontends tgpursue development oénewable energy

technologies

Table 10 Regression Results

I"#$$%&%# ()"
. . t p
Model Standardize Sig
d
Coefficients
Variables Std. Error Beta ()

1 (Constant) 20.036 0.423 0.676
tot_ext 0.543 0.756( 6.184 0.000
tot_cham 0.740 -0.109] -0.837] 0.410
tot_gov 0.375 0.225( 1.809 0.082
tot_util 0.847 -0.033 -0.281] 0.781
tot_entr 0.280 0.072] 0.543 0.592

2 (Constant) 19.335 0.383 0.705
tot_ext 0.527 0.7500 6.329 0.000
tot_cham 0.727 -0.109| -0.856 0.400
tot_gov 0.368 0.223( 1.831f 0.079
tot_entr 0.269 0.064 0.502] 0.620

3 (Constant) 11.036 1.387] 0.176
tot_ext 0.520 0.752 6.433 0.000
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tot_cham O.670| -0.087 -O.735| 0.469
tot_gov O.348| 0.241] 2.093| 0.046
4 (Constant) 10.918| 1.458| 0.15¢
tot_ext 0.495| 0.728 6.542| 0.000
tot_gov 0.336| 0.222 1.993| 0.056

Analysis of the first model shows that total ext and total gov are the otististdly sig

variables when tesedat 10 % level.

To improve upon the moddldropped tot until and tot entr and the regressiodlel is re
estimated which resulted in model 2. Analysis of model 2 also shows that tot ext and tot gov are
still statistically significant at the 10% level. Quite interestingly the p value of total government

improved.

To obtain a more robust modelurther dropped toentr. At that point,tot ext and tot gov were
still statistically significant but now at the 5% level. To obtaimore parsimonious model, tot_
chamwas dropped from the third model and the model was estimated again and both tot ext and

tot government were statistically sig at 10% but the p value for total government worsened.

Comparing these four models, model 3 is chosen because among all the models it appeared to
show a more robust model at the 0.05 level. The r squared values hotle region of the 70%

for all four modelsThe results suggest that the impacts of tot_ext, tot_champ and tot_gov
explain 70% of the variation of the independent variable tot_tech when the variables tot_util and
tot_entr were dropped from the modehig suggests that the government informal institutions,
impact of champions and impact of influence of external agencies have greatest impact on the

intentions of government to adopt a renewable energy technology within a country.

In Table 11the pfsquaedvalueindicates what percentage of the data can be explained by the

dependent variable.
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Table 11 R squared value

,-#.+/011*23 +

Model R R Square | Adjusted R Square| Std. Error of the
Estimate

3 .822 0.675 0.640 10.6574844

P_B<C+%A.$6$!246*0

2'#-17= 14+&&.-'%6+*$1#.%,.. *14+*$%&: (Y0P

tot_ext tot_cham tot_gov tot_util tot_entr tot_tech

Pearson Correlation 1 .342 .279 .237 .226

tot_ext Sig. (2-tailed) .055 122 191 213 .000
N 34 34 34 34 34 32
Pearson Correlation .342 1 .302 .192 44T .244

tot_cham | Sig. (2-tailed) .055 .093 291 .010 179
N 34 34 34 34 34 34
Pearson Correlation .279 .302 1 .185 391 425"

tot_gov Sig. (2-tailed) 122 .093 311 027 .015
N 34 34 34 34 34 34
Pearson Correlation .237 .192 .185 1 .305 .189

tot_util Sig. (2-tailed) 191 .291 311 .090 .301
N 34 34 34 34 34 34
Pearson Correlation 226 44T 391 .305 1 272

tot_entr Sig. (2-tailed) 213 .010 .027 .090 131
N 34 34 34 34 34 34
Pearson Correlation 790" 244 425 .189 272 1

tot_tech Sig. (2-tailed) .000 179 .015 .301 131
N 34 34 34 34 34 34
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*. Correlation is significant at the 0.05 level (2-tailed).

Theresults showed one correlation that was sigaiit at the 0.01 level. This can be interpreted
to mean that there is a 99% probability that there is a positive correlation between the level of
total external to country influence experience in a country and the level of intention to develop

renewableerergy technology within thatountry.

Therewere three correlations at tBeD5 level of significance. This can be interpreted to mean

that there is a 95% probability that there is a correlation between the following.

x Influence of champions within a couptcorrelates with entrepreneurial interest in

developing renewable emprtechnologies within a political jurisdiction

x Total level of government informal institutions within a country correlates with
entrepreneurial interest in developing renewablegniechnologies within a political
jurisdiction

Total level of government informal institutionsthin a country correlates withe level of

intention to develop renewable enetgghnology within thapolitical jurisdiction
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10.1 Introduction

In this Chapter | anaie the correlations and results of the regresaimalysis conducted in
Chapter Ninel discusswhat the implications of the linkages or correlations may meéghnof
what was observed and understood from the qualitative anak@sred in Chapters Five, Six
and SevenAs recognized earlier the results of this quantitative analysis need to be treated
conservatively due to the small sample size and the ndoroniy in the response rate across the
political jurisdictions.

10.2 Key Findings of results of Multiple Linear Regression Analysis

The regression analysis showed that there was an effect on the intention to develop technology
by government associated Wwinfluence of external agenci@eta= 0.52), influence of

champions (Beta= 0.67) agdvernment informal institutions (Beta=0.38).

The impact of external agencies and the influence of champions on decisions to develop
technology is consistent with whats observed in a number of the case studies. In Curacao, f
example the impact of the link with the Dutch government was significant in securing financing,
transferring relevant experience and developing a culture for innovation. The Mgty

Karel Tujeehut an individual champion in implementing that which he had gleaned from studies

and professional experience oversedso appears tbe significar.

In Nevis the international consortiunelped to provide financing and establish legitimacy for

the geothermal project. At the same time Kerry McDonald a local champion with international
connections appears to have had a significant impact. The project stalled when Mr. McDonald
was unable to make the connection to international investors, indichsind tmay well be that
combination of international support aatbcal champion that is needed for a project to go

ahead and be successful.

The impact of government informal institutions has less of an impact than those of the other two
independent varldes discussed earlier, but thes evidence ahformal institutions having a
direct impact on adoptionf oenewable energy technologies. There is also evidence irage C

Studies of this effectln Barbadosthere was a definite push towards estabiighthe solar water

14<



industry through the efforts of individual entrepreneurs such as James Husbands and Vincent
McClean. A further individual influence was seen through the action of the Prime Minister of
Barbados at the time Tom Adams, who decided tohgutricentives in place due to his own

personal experience. Though there were formal incentives put in place, today in Barbados, the

XVH Rl VRODU HQHUJ\ WHFKQRORJ\ LV ZLGHO\ VHHQ DV SDUW
people adopting these systetnday as simply a matter of course.

7Q ®.<!36*/6*0§4+&&.-'%6+1$

There was a significant correlation at 0.01 found between the impact of international agencies
DQG JRYHUQPHQWYTV LOQWHQWLRQ WR GHYHORS UHQHZDEOH H
gualitative analysis resultsvhich suggest a more direct between the international agency impact

and the development of informal institutions to support renewable energy development.

There were correlations at 0.05 level between government informal iiost#@and the level of
entrepreneurship of individuals within the energy industries, this was one of the hypotheses that

was strongly suggested in the qualitative analysis and highlighted in the previous chapter.

There was also a correlation at the 0.0®ldéetween the influence of champions and the level

of entrepreneurship in the sector.

In addition there was a correlation recorded at 0.05 level between the influence of champions and
overall interest in the country to develop renewable energy techaseldis correlation was

borne out to some extent in the interviews which highlighted the importance of the role of
individual champions in the development of renewable energy projects in manypolitioal
jurisdictionsthat were includedsaCase fhidies. These political jurisdictioriscluded Barbados,

Jamaica, Curacao, Grenada, Bonaire and Guyana.

Analysis of the interview coding suggested that a significant driver through which this influence
was experienced wdom the development of supporting @mfnal institutions. Correlation

between these two particular constructs was not observed but there was a correlation recorded at
the 0.05 level between the influence of champions and the extent to which there was

entrepreneurial interest in the developmafnihdustry.
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