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Abstract
My research focused on determining the reasons for the lack of renewable energy development
in the Caribbean.The research method consisted of mainly a qualitative case study as well as a
quantitative survey. The results suggest that the main factors affecting development of
technology are the level of entrepreneurship, impact of international agencies, influence of
individual champions, formal and informal institutions.
A questionnaire was developed to explore whether generalisations could be made over the 36
political jurisdictions that were included in the study. Multiple linear regression models and a
correlation analysis were run that 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 indicated in previous literature (Russo 2003,
Espinoza and Vredenburg 2010 a and 2010b, Westley and Vredenburg, 1997).
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Chapter 1. Introduction
1.1 Background
The Caribbean is a region rich in renewable sources; wind, solar and geothermal being
the principal ones. However, in 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 than one would expect. In this study I sought to
determine the factors that contribute to this lack of deployment and investigate how these factors
impact on each other.
I considered that if I could identify key factors that contributed to the success or failure of
projects in the region, I would be able to predict for a given political jurisdiction1 whether or not
a particular renewable energy project or industry is likely to be successful in its implementation.
From the outset of this research I was of the view that an in depth study of the experiences in the
political jurisdictions could provide insight into how informal networks within the region
functioned. From my personal experience working in the Caribbean, I recognized that subtle
factors such as attitude, mindset, history, legacy and cultural identity had an impact on energy
decision making. It is true that factors such as these are mentioned in literature from time to time
but there are few examples where they have been studied in depth. The use of qualitative
techniques helped me to study these in depth factors whereas more quantitative techniques gave
a general indication of causal relationships between factors. In setting out to assess the issues I
looked at the experiences globally as relates to the adoption of sustainable energy technologies.
In the last two decades since the Rio Earth Summit in 1992, developing countries 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 available locally rather than continue their dependence on
foreign oil reserves.

1

‘Political  jurisdiction’  has  been  used  in  this  dissertation  as  an  all  encompassing  term  that mainly refers to
countries in the Caribbean but also include islands, parts of an island, groups of islands or mainland territories that
are not independent but are politically separate jurisdictions.
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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 of deployment; foremost among these is the high upfront cost of developing
renewable energy technologies and the lack of necessary funding in many jurisdictions. However
even as these arguments have been made, costs of fossil fuel sources have continued to rise,
making renewable energy technologies more competitive. This suggests that there are other
factors at play affecting the lack of uptake.
In the Caribbean the large differences in political jurisdiction characteristics over a short distance
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 reason (Wilson, 1985). For every political jurisdiction in the developing world one can
find an analogous political jurisdiction in the Caribbean. Political jurisdictions in the Caribbean
in a manner similar to the wider world, show contrasts in terms of resource endowments,
colonial histories, systems of 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 diversification of generation is achieved through feeding electricity
supply into a large grid system. 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 Caribbean political jurisdictions means
that these jurisdictions have to ensure that generating capacity is available on site; this means
that levels of reserve capacities tend to be high.
Figure 1 shows cost per kWh for a number of Caribbean political jurisdictions

2

Figure 1: Average Caribbean Electricity Tariffs
Data from (CARILEC, 2012)

The aspect of cost of electricity is an important one to consider when investigating the barriers
and drivers to renewable energy in the region. Many stakeholders interviewed suggested that it
was the cost of the renewable energy technologies more than any other factor that was
responsible for the lack of deployment. However, the cost of wind energy is available in the
market today at about 9.7 US cents/ kWh in the USA (USDOE, 2012). This is lower than the
cost of energy generation in all of the territories listed above with the exception of Trinidad,
whose low cost of energy is due to the availability of oil and natural gas within that political
jurisdiction. It appears that other institutional factors such as those suggested by Espinoza and
Vredenburg (2010 a, 2010b) and Russo (2003) play a role.
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Figure 2: Map of the Caribbean 2

It was noted earlier that the Caribbean political jurisdictions are diverse 3in many respects.
However, notwithstanding the complexities and differences, these political jurisdictions have
many things in common. To a large extent they face similar threats, such as risks related to
climate change impacts, energy security and rising costs of fossil fuel products. This has led to
increasing interest in the development of renewable energy sources in some political
jurisdictions, but impediments to development remain.
In Barbados for  example,  Bunker  ‘C’  (heavy  fuel  oil)  is  the  main  fuel  used  in  electricity  
generation. Oil prices in 2008 caused the price for consumers to reach 40 US cents/KWh, yet
generation  is  still  projected  to  be  bunker  ‘C’ well into the foreseeable future. Wind energy is
being explored and is seen already as an economic alternative, but it still has opposition from
residents in the face of increasing desire from government to secure land for tourism
development.
2

Map taken from John Anderson Noralta Real Estate www.letsgetmoving.ca
Diversity includes both physical differences in terms of resources, size and topography as well as political and institutional
organization.
3
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There are clearly a number of economic issues, but from the preliminary analysis it was apparent
that there are a number of psychological and organizational barriers4 that exist. To what extent
are these barriers significant? Are the barriers the same for each political jurisdiction? This is
what I have sought to find out through this study. Finding the answers to these questions could
potentially have an enormous impact for the development of energy policy and strategy in the
region.
The unit of analysis chosen for the study was defined  as  ‘political  jurisdiction.’  In  most  cases  this  
represented an island. However the study included mainland territories of Belize, 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 Caribbean as being formerly part of
Guyana.
The  term  ‘country’  could  not  be  used  as  the  unit  of  analysis  since  some  of  the  jurisdictions in the
region are not independent nations but dependencies or overseas territories. However, in spite of
not being separate countries, 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 sectors. Some
countries are made up of a number of islands and governed as one unit. St. Kitts and Nevis is a
unique case in that it is 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 Nevis. It was therefore considered appropriate 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.

4

Barriers refer to factors - political, social, physical or economic - that impede the ability of a country/political
jurisdiction to develop renewable energy technology.
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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 Grenadines

British Virgin Islands

Martinique

Suriname

Cayman Islands

Montserrat

Trinidad and Tobago

Cuba

Nevis 5

Turks and Caicos

Curacao

Puerto Rico

United States Virgin Islands

Table 2 gives information related to geography, population, renewable resources, political status,
electricity costs and installed capacity for each of the political jurisdictions involved in the study.

5

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 semi-autonomous and has governance and decision making authority over its own energy
sector through the Nevis Island Authority (NIA).
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Table 2: Key Indicators of Caribbean Political Jurisdictions involved in study

State/ Political
Jurisdiction

Area/

Terrain

Population

km2

RE

Installed

Cost of

Sources

Capacity

electricity

/MW

Political Status/

/
cents/kW
h

Anguilla

90

flat

13,500

Solar,

28

35.71

wind
Antigua and

442

89,000

flat

Barbuda
Aruba

Mainly

180

flat

Solar,

Territory
27

38.01

wind
108,000

Solar,

British Overseas

Independent Former
British Colony

266

25.24

wind,

Member of the
Kingdom of the
Netherlands

Bahamas

13,880

flat

316,000

Solar,

493

30.02

wind
Barbados

430

Mainly

288,000

flat
Belize

Bermuda

22,966

54

flat

flat

Solar,

British Colony
239

30.96

wind
328,000

69,000

Solar,

Independent Former

Independent Former
British Colony

81

22.25

Independent Former

wind,

Colony of British

hydro

Honduras

Solar,
wind

7

165

59.25

British Overseas
Territory

Bonaire

288

flat

16,000

Solar,

12

35.71

wind

Special Municipality
within country of the
Netherlands

British

151

Mainly

31,000

flat

Virgin

Solar,

44

23.40

wind

British Overseas
Territory

Islands
Cayman

264

flat

53,000

110,860

Mainly

11,075,000

flat

Curacao

151

41.44

wind

Islands
Cuba

Solar,

444

Mainly

Solar,

Territory
5,855

13.00

flat

Solar,

Communist State
Former Spanish

wind
146,000

British Overseas

Colony
226

35.49

wind

Country within
Kingdom of the
Netherlands

Dominica

751

Rugged

73,000

Solar,

97

33.75

Independent Former
British Colony

wind,
geother
mal
Dominican

49,000

rugged

10,089,000

Solar,

5701

16.00

Spanish Colony

wind,

Republic

Independent Former

hydro,
French

91,000

flat

200,000

Solar,

142

11.55

of France

wind,

Guyana

Overseas Deparment

hydro
Grenada

344

rugged

109,000

Solar,
wind,

8

50

35.08

Independent Former
British Colony

hydro
Guadeloupe

1780

rugged

440,000

Solar,

414

11.55

France Overseas
Departments

wind,
geothermal
Guyana

214,969

Mainly

742,000

rugged

Solar,

363

19.53

Independent Former
British Colony

wind,
hydro

Haiti

27,750

rugged

9,802,000

Solar,

261

17.60

Independent Former
French Colony

wind,
hydro
Jamaica

10,991

rugged

2,889,000

Solar,

1,175

30.28

Independent Former
British Colony

wind,
hydro,
Martinique

1,100

rugged

436,000

Solar,

397

11.55

wind,
Montserrat

102

rugged

5,000

Solar,

France Overseas
Department

10

38.18

British Overseas
Territory

wind
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

3,691,000

Solar,

9

5,571

26.00

Unincorporated

Saba

13

rugged

1,800

wind,

Organised territory

hydro

of the US

Solar,

N.A

27.79

Special Municipality
of the Netherlands

wind geothermal
St.

22

rugged

7,400

21

rugged

3,500

N.A

Solar ,

186

rugged

35,000

Solar,

France Overseas
Collectivity

N.A

27.79

wind

Eustatius
St. Kitts*

N.A

wind

Barthelemy
St.

Solar,

Special Municipality
of the Netherlands

40

33.94

Island state in the

wind,

federation of St.Kitts

geotherma

and Nevis

l

Independent former
British colony

St. Lucia

617

rugged

174,00

Solar,

76

24.26

Independent Former
British Colony

wind,
geotherma
l
St.Maarten

34

flat

41,000

Solar,

N.A

27.79

wind
St. Martin

53

flat

37,000

Solar,

of the Netherlands
N.A

N.A

wind
St. Vincent

389

rugged

103,500

Solar,

and the

wind,

Grenadines

hydro

10

Special Municipality

France Overseas
Collecticity

47

30.80

Independent Former
British Colony

Suriname

163,820

rugged

560,000

Solar,

410

7.00

Independent Former
Dutch Colony

wind ,
Hydro
Trinidad and 5,128

Mainly

Tobago

flat

Turks and

948

flat

1,226,000

Solar,

1,605

4.53

wind
46,300

Caicos

Solar,

British Colony
50

21.50

rugged

105,000

Solar,
wind

Virgin

British Overseas
Territory

wind

United States 1,910

Independent Former

323

29.00

Organised
Unincorporated US
Territory

Islands

(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 research were to
1. Determine the reasons - as perceived by various energy stakeholders in the Caribbean - for the
lack of renewable energy development.
2. Suggest a direction for government policies or strategies for renewable energy development
that could assist and improve the rate of deployment.
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.
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1.3 Research
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 stakeholders in the region and in separate political jurisdictions.
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 stakeholders on how they
interact with each other on a day to day basis. Through the interviews I 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 understanding of the mechanisms of drivers and barriers to
development which could not be obtained from general review of literature and documentation
as these details of relationships and networks are not provided. The strength of the qualitative
method for this study lies in its ability to draw out rich data describing some of the
organizational and psychological influences on the development of the renewable energy sector.
The limitation of the qualitative method lies in the ability to use it to test hypotheses or provide
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
quantitative 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 were undertaken for only 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
were the same for each respondent on the survey. The limitation in the use of the technique was
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observed from the small size of the sample (36) data points. In addition it was not possible to
obtain the same response rate for each political jurisdiction.
Further to these limitations, it was not possible to get insights into reasons for the correlations
that were obtained through the quantitative method alone.
This is why in order to attain information both on the mechanisms and detailed relationships
leading to project results, as well as generalization over the sample size on the relationships, a
mixed method was employed.
The ability to gain insight into both the details of individual case studies and more general results
was the novelty that the mixed method brought to the assessment of this research.
1.4 Results
The results obtained provided insight both into the relationship between high order constructs
and the impact of organizations, individuals and networks to the level of success of projects
aswell as the extent to which such suggested links could be generalized across the region.
It was not possible to obtain perspectives from all stakeholders of the political jurisdictions in the
study. However, the large number of interviews (75) gave considerable insight into the actions
and events than were the impetus for projects to be implemented. This is the main contribution to
knowledge of the thesis.
The quantitative results were not particularly useful due to issues related to sample size and non
uniformity of response rates across political jurisdictions.
1.5 Evaluation
It is a challenge to evaluate exactly to what extent the research techniques were successful in
determining the exact relationship between the constructs that were suggested.
The qualitative research gave rich data but since information from stakeholders was based on
their perception as expressed in the interviews it cannot be determined whether results are
representative of the actual situation.
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1.6 Research Question
What are the main factors that are responsible for the lack of deployment of renewable energy
technologies in the Caribbean in spite of the good economic and environmental reasons for their
development? What is the nature of the interaction of the factors identified?

1.7 Summary of Research Activities and  Logic  ‘Tree’
The study began with a literature review of articles that addressed the adoption of sustainable
energy technologies in a political jurisdiction and highlighted relevant issues related to
entrepreneurship, organizational behavior and innovation. The themes that emerged from this
background literature were used to construct questions used in a set of preliminary interviews in
the Caribbean. I then assessed these themes to determine to what extent these themes were
similar to or different from the issues highlighted in the extant literature. The literature also
provided a theoretical lens that helped in the interpretation of the data and the design of questions
for later interviews.
Fifty (50) themes, which I classified as first order codes, were identified. These were combined
to form twenty (20) second order codes. These second order codes were then used to develop
case studies for thirteen (13) Caribbean political jurisdictions.
These second order codes were also combined to form six (6) third order codes which were used
in developing the conceptual model. The validity of the conceptual model was then further
investigated through a Caribbean wide survey.
The schematic below sets out the activities conducted in the research and the link between the
various activities to show how I moved from identification of the problem to the discussion of
the relevant themes, coding, developing the conceptual model and eventually the evaluation of
that conceptual model through a region wide survey.
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Figure 3: Schematic Summary of Research Activities ‘Logic  Tree’

Problem: Islands of the Caribbean have been slow in adopting
renewable energy technologies in spite of their long term economic,
environmental and security beneﬁts
Literature Review: Can we identify from
analysis of Sustainable Dev,
Entrepreneurship, O rganisational Behavior,
Innovation Literature, reasons for the lack
of development?

Inter views with Caribbean energy
Stakeholders: Can we gain insight from the
experiences and narratives from individual
countries?

Develop
conceptual
model

Emerging themes

Coding to assess
frequency and
interaction between
themes

Conclusion:
Discussion of results.
Understanding the causal
chain and relationship
between themes.
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Testing the
model by
Caribbean
wide sur vey

1.8 Outline of Chapters
CHAPTER 2- Gives a background on some of the specific technical, economic and regulatory
challenges faced and opportunities presented for Caribbean states in their efforts to develop
renewable energy industries and projects. This 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 background information helped in defining
questions 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 a basis for 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 energy situation was analyzed. This chapter
builds on the information presented in Chapter 2 by providing a theoretical framework through
which the situation of the Caribbean political jurisdictions could be analyzed. The literature
presented in this chapter is referred to regularly 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
quantitative analyses. Details of how these aspects of the study were undertaken are provided.
Rationale for using the mixed methodology is given, recognizing the benefit of the in depth
qualitative approach to identify themes and generate hypotheses of possible connections between
themes. The chapter then gives details on the survey method that was used to test specific aspects
of the theoretical model that emerged from the qualitative analysis described in Chapters 5, 6 and
7.
CHAPTER 5- Presents case studies of the Caribbean Renewable Energy Development Project
(CREDP). This program was designed to reduce barriers to renewable energy development in the
region. The case study presented in this chapter helps to give further understanding of the
Caribbean context in terms of networks between stakeholders and formal and informal
institutions. This context helps in giving more understanding of the case studies in individual
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political jurisdictions presented in Chapter 6. This project also highlights key concepts that are
presented in literature such as legitimacy, institutional theory and networks.
CHAPTER 6- Contains Case Studies of a number of Caribbean political jurisdictions where site
visits were undertaken during the course of the study. These Case Studies illustrate some of the
key concepts that the theory and background literature identify as important in developing
environmental innovations such as renewable energy technologies. Concepts such as the role of
champions, the nature of institutions and the impact of interaction with international agencies are
explored.
CHAPTER 7- Provides the 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 between themes that
were indicated from analyzing the transcripts. This chapter presents 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 concepts presented in the extant literature.
CHAPTER 8- Sets out the process for developing the survey instrument for the quantitative
study and explains the themes emerging from the qualitative analysis. Survey instruments which
were used in other published studies were adapted where appropriate and used as a basis for the
questionnaire 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 linear regression and other statistical analyses through SPSS.
CHAPTER 10- Provides an analysis 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 hypotheses.
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 energy industry and policy in the region. It also explores
implications for policy and industry.

17

Chapter 2. Background to Caribbean Energy Context
The difficulty in achieving grid interconnection and the existence of separate political
jurisdictions are two of the leading challenges to implementing renewable energy technologies in
the Caribbean.

2.1 Introduction
In Chapter One I highlighted some of the potential challenges posed to the development of
renewable energy technologies in the ‘domain’  of  the  Caribbean. These 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 responsible for governance of all the political jurisdictions; each island has its
own individual governance.
In this Chapter, I explore these unique challenges posed to renewable energy development in the
Caribbean, emphasizing aspects such as technical limitations that affect composition of
electricity grids and regulatory policy. I explain how some of the regional entities in the
Caribbean interact with local governments and the international community.
I also refer to some of the experiences and insights on the challenges gleaned from the
Background Meetings carried out in the Caribbean. This Chapter is important in setting the
context for the analysis of the Case Studies in Chapter Five and Six which look at specific
political jurisdictions in the region.
In the Background Meetings respondents tended to cite economics as the main barrier to
renewable energy development, but often later in the discussions it was revealed that other
institutional barriers were a significant part of the problem. For example, a manager 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:
“The utility would have to justify, for example, why it would put in renewable
energy generating plant at a cost of 40 cents per/kWh, when a conventional
generation  plant  could  produce  energy  for  about  15  or  20  cents.”(Senior  
Manager, Barbados Light & Power) David, can you name the Senior Manager?
The manager followed up with a comment which suggested that the need to be accountable to the
regulatory agency was an important factor in energy generation choices.
“The  issue  at  that  point  relates  to  the  regulatory  scheme,  where  the  utility  is  
expected to account only for known and measurable changes relying to a large
extent on historical prices or test years. The utility therefore will ultimately not be
penalized  if  conventional  fuels  suddenly  increase  to  unexpected  levels.”  (Senior  
Manager, Barbados Light & Power)
Also addressing the issue of finance was Mr. Thomas Scheutzlich, a consultant with a technical
support agency from Germany (GIZ), who has been working in the region for over 10 years. He
spoke of the availability of funding from different international agencies, many of whom are
looking to invest in developmental projects in renewable energy.
“The  thing  is  money  is  not  a  problem,  donors  and  agencies  are  looking  
desperately for good projects. If you can prove that you have a good project
based on facts and figures then you can get financing…….  We have a relatively
low oil price right now but just last year the cost of producing electricity from
fossil fuel was 13 to 14 cents US, in St. Vincent and St. Lucia. There was a point
where even PV was almost breaking even with fossil fuel based energy. From that
point  of  view  I  am  sure  that  all  these  projects  we  are  preparing  are  feasible.”  
(Thomas Scheutzlich, GIZ)
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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 that the problem 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 energy, there is further complexity in the study through the nature of
the domain being studied. 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
changing weather patterns have the potential to affect all countries.
The research domain of the Caribbean has stakeholders within the political jurisdiction context
but also has another level of stakeholders at the regional level. This level can be regarded as 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 this was short lived(Revised Treaty of Chagaramas, 2001). More
recently there has been the establishment of The Caribbean Community (CARICOM), which is a
political union of 15 political jurisdictions and four associate members, mainly English speaking.
Most of these are island states but 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.
The complexity of these groupings is further exacerbated by the fact that there is not necessarily
similarity between neighbouring islands. Martinique, a francophone island, sits between the
English speaking independent OECS nations of St. Lucia and Dominica. Martinique is however
neither a member of the OECS nor of Caricom. It is 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 until October 10th, 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 dealing with any meta problem such as energy in this context,
there will be stakeholders interactions at each, cutting across the domains or supra-organizational
levels.

20

Figure 4 below illustrates the levels of organizational interactions.

Figure 4: Domains in the Supra-domain

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 region over the last ten years was the establishment of
the Caribbean Renewable Energy Development Project (CREDP). In Chapter Five, I consider the
level of formality and the flexibility of the structures and how these affected the outcome of the
project, as well as how the roles 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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2.2 Technical Challenges
There are many challenges related to the logistics of the Caribbean 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 interconnected. This means that at any time generation can be taken from
distant or remote locations to make up for a local shortfall (Alberg Østergaard, 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 spread over twelve such
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 characteristics at any given time. This means
there can be sharp increases or declines in the resource and this places considerable strain on
spinning reserves 6(Hossein, 2009 Personal Communication).
Technical issues regarding interconnecting islands grids are not impossible to overcome,
especially if only a few political jurisdictions are 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 indicated in the quote below taken from the Caribbean Information
Platform on Renewable Energy (CIPORE) website.
“A 40mW project will be installed in Nevis, which by 2010 will supply 100% of
the electricity consumed in St Kitts & Nevis, making it the least fossil fuel
dependent country in the world. In the second phase of this project, capacity will
be doubled in 2014 to 80 MW so that power can be transmitted using high voltage
direct current lines to other islands: initially the Virgin Islands, but there has also
been interest from the Dominican Republic and Puerto Rico. This is the first step
in the Caribbean Interconnect project, whereby geothermal producing islands

6

Spinning reserves- unloaded section of generation that can respond immediately to serva a load (Porkar S, 2006)
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could export energy to neighbouring countries through undersea cables for only
10-13 US cents per kWh, including the costs of transmission 7 (CIPORE,  2010)”
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 formations such as compressed air (Cavallo, 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 & Leach, 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
the political jurisdictions is 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 Caribbean including
wind projects in Barbados, St. Lucia 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. Offshore wind power can offer higher capacity factors8, with wind speeds yielding
up to 50% greater output due to better wind conditions. (International Energy Agency, 2008a).
The cost of wind energy offshore is increased by the depths of the ocean. However, there may 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 Backer (2009). There is also the potential for
development  of  “flying  windmills”  or  floating  platforms  but  these  technologies  are  still  in  their  
7

CIPORE – Caribbean Information Platform on Renewable Energy www.cipore.org
The ratio of the electrical energy produced by a generating unit for the period of time considered to the electrical energy that
could have been produced at continuous full power operation during the same period.
8

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 area is not always geologically stable due to the presence of the fault between
the Atlantic and Caribbean Plates. A grim reminder of the tectonic instability in the region was
seen through the earthquake in Port- au- Prince, Haiti in January 2010 that claimed thousands of
lives.
The economy of scale effect is a major challenge for energy development in small islands.
Energy demands in an island can be much less than 100 MW, for example, peak demand in St.
Lucia in 2006 was 49.8 MW (LUCELEC, 2006), while Bonaire has a peak capacity of 11MW
and Nevis 9MW. Economies 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 to the short distances involved, high voltage transmission is
not economic for small islands. In 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 230 kV (Brown & Sedano, 2004). These factors make the prospect of distributed generation
more attractive in the Caribbean. Smaller units which are isolated can fill the needs in island
states rather than a centralized system of generation which requires an extended 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 than in the range of 1 megawatt or more of the traditional conventional generation sets.
This makes many renewable energy technologies well suited for use in distributed generation
(Ackermann, Andersson, & Söder, 2001). In many cases in the Caribbean, the distance between
the resource and the site where there is demand for the energy is quite small. This gives an
advantage in terms of distance of transmission even if efficiency of transmission is lower.
Renewable Energy technologies are economically advantageous over fossil fuel technologies due
to the wide dispersion of low electricity load centers in these conditions, from 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 higher if there 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 consumer (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 further financial barrier 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 from favorable financing terms than renewables can.
(Weisser, 2004).
Another technical issue relates to Research and Development (R&D). Due to the size and
dispersed nature of the political jurisdictions, no territory has a large population. Many
jurisdictions have populations of less than 100,000. In spite of small populations, Caribbean
political jurisdictions have virtually the same responsibilities of much larger nations or cities
regarding electricity planning. There is still a need for coordinating generation, transmission 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 significant R&D.
In Canada there are universities across the country engaging in technology research and
development with the entire nation in mind. I was the solar project manager at the University of
the West Indies in Barbados and I found that the connection between research conducted and the
development of the wider Caribbean was not particularly strong. As a result of these effects the
Caribbean  island  states  become  “takers  of  technologies”  (Weisser,  2004).  This  means  that  
technologies used are often not the best suited for local conditions. I 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 content in the air as a result of its close proximity to the coast line. The project failed
within one year.
Sometimes the technology can easily be adapted, but often Caribbean political jurisdictions have
little option but to accept the technology as it is. The Caribbean will either need to find a way to
develop the research industries in the region or encourage institutions internationally to
undertake research in their interest.
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Another way of overcoming this barrier is to develop renewable technologies that can be
maintained by local expertise and used to create jobs and develop capacity. This approach has
been successful in the development of the solar water heating industry in Barbados, all
manufacturing and assembly is done within the island (Ince, 1999; Perlack & 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 implication in the development of renewable
energy as it means that foreign exchange is leaving the political jurisdiction. Often the Caribbean
has to look overseas for expertise and there is fear at times within political jurisdictions that such
projects could lead to a loss of control of the projects locally. An example of this is the
experience  of  St.  Lucia’s  geothermal development. An international developer finalized a
negotiation with the previous government that had conditions included that now prevents that
island from developing their geothermal resource with any other company. The geothermal
development has been held up indefinitely as a result (St. Lucia Energy Stakeholder, 2009
Personal Communication). Sometimes large businesses can control projects and even aspects 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 country and also prevent competition. The GIZ
(German Technical Corporation) has been successful in assisting political jurisdictions in the
Caribbean in developing energy policy, however there is concern that this may facilitate in the
long  run  Germany’s  knowledge and understanding of the regional context rather than develop
capacity in the host countries( Caribbean Energy Stakeholder, Personal Communication).
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 or Africa are 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 prohibitive (Williamson, 1973). The commercial viability of projects in
such cases become severely affected (Weisser, 2004). Related to this is the potential for carbon
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credits. Small islands offer little incentive under schemes such as the Clean Development
Mechanism9 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 types of barriers by
offering the chance to consolidate projects. Political jurisdictions can now get funding and
technical support from the Caribbean Renewable Energy Technical Assistance Fund (CRETAF)
administered through Caricom (UNDP, 2003). Research can also now be undertaken for a
number of political jurisdictions simultaneously. 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 with the objective of facilitating joint
tendering processes.
“Its  (CAWEI)  objective  is  to  bundle  and  to  dispose  by  joint  international  
tendering as many Caribbean wind farms as possible in order to minimize
through economies of scale, the cost to the suppliers for transaction, maintenance
and  repair”.    (GTZ,  2007,  p.  3)

2.3 Regulatory and Policy Challenges
Human capacity is a major issue with regards to regulation. I can relate to this through my
personal experience of being the Electricity Analyst in the Fair Trading Commission, Barbados
between 2003 and 2008. At that time I was the only officer with direct responsibility for the
regulation of the local electricity utility. A similar lack of trained regulators exists in other
Caribbean political jurisdictions such as Guyana (M. Sharma, 2009 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.

9

The Clean Development Mechanism (CDM), defined in Article 12 of the Protocol, allows a country with an
emission-reduction or emission-limitation commitment under the Kyoto Protocol (Annex B Party) to implement an
emission-reduction project in developing countries. Such projects can earn saleable certified emission reduction
(CER) credits, each equivalent to one ton of CO2, which can be counted towards meeting Kyoto targets (UNFCC,
1997)
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For example the Utilities Regulation Act enforced by the Fair Trading Commission in Barbados
outlines its functions as follows:

“3.  (1) The functions of the Commission under this Act are, in
relation to service providers, to
(a) establish principles for arriving at the rates to be charged;
(b) set the maximum rates to be charged;
(c) monitor the rates charged to ensure compliance;
(d) determine the standards of service applicable;
(e) monitor the standards of service supplied to ensure
compliance; and
(f) carry out periodic reviews of the rates and principles for
setting  rates  and  standards  of  service.”(URA, 2000)
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 to be addressed.
Lack of appropriate incentives in regulation for utilities is another significant barrier in the
Caribbean. Feed-in tariffs, for example have been very successful in Germany (Haas, et al.,
2004). In feed- in tariffs, the cost of the renewable energy implementation 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 larger 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 able to achieve, allowing
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for differences in customer bases, natural resources and economic conditions (Jamas b & Pollitt,
2000). In such cases it is easy to obtain and compare information because all utilities in the
geographical boundary come under the purview of the regulator in question. The situation is
quite different with island jurisdictions. A political jurisdiction will typically only have one
vertically integrated utility (Ince, 2003a). Although it is possible to obtain some information
from other political jurisdiction regulators in the region, this is limited and there is no possibility
of going to a utility outside of the political jurisdiction to ask for relevant information.
Differences in political, economic and geographical situations are often too great and unknown
for meaningful comparisons to be made. On many occasions this  means  that  regulation  is  “in  the  
dark.”  It  is  difficult  to  determine  what  the  utility  should  be  capable  of  achieving.  It  is  also  
difficult to learn from the experiences of others to avoid pitfalls or copy successes. Many
political jurisdictions in the Caribbean do not have an independent electricity regulator and are
controlled by government with a rate of return for the utilities set in law (Scheutzlich, 2009
Personal Communication).
The limited competition available in small political jurisdictions also makes regulation difficult
(Cavallo, 1995). Competition potential is low because markets and demand are small. The cut off
for competition in terms of capacity is about 1000 MW for sustained competition (Bacon &
Besant-Jones, 2001). In many larger political jurisdictions regulation is seen as the mechanism to
establish the conditions for the electricity market to flourish. In such cases prices and availability
remain reasonable because 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 introduced to encourage efficiency and continuous improvement (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 in determining reliable bases (Jamaica Public Service, 2009; RIC, 2006). The
effectiveness of these programs, particularly in encouraging more sustainable energy use is yet to
be determined.
One method of overcoming these regulatory challenges within Caribbean political jurisdictions is
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 especially in geothermal
energy. There is always tension between national and regional interests and national interests
tend  to  come  first.  There  is  no  nation  called  “Caribbean”  and  countries  do  not  always  feel  that  
they have obligations to be regional developers.
Differences in political jurisdictions make 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. Barbados for example is very flat whereas
neighboring St. Lucia 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 cultural and psychological.
As  “takers  of  technology”,  it  is  difficult  to  sell  the  ideal  of  innovation  in  the  Caribbean.  It  is  a  
challenge to convince people that the Caribbean as a region rich in renewable resources is ideally
placed to lead the world. Solar air conditioning 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.

2.4 International Agencies and Renewable Energy for Developing Countries
The international community has recognised the implications of continuing to use conventional
nonrenewable sources 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,
reasoning  that  “  a  rising  tide  will  raise  all  ships.  “The  Brundtland  Report  in  1987,  which  
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 world. More recently the
Kyoto Protocol and the Copenhagen meeting in 2009 have attempted to develop systems which
will address these problems without negatively impacting industries and markets productivity.
The Copenhagen Accord, 2009 outlines the general policy relating to climate change and
developing countries.
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“We  should  cooperate  in  achieving  the  peaking  of  global  and  national  emissions  as  soon  
as possible, recognizing that the time frame for peaking will be longer in developing countries
and bearing in mind that social and economic development and poverty eradication are the first
and overriding priorities of developing countries and that a low-emission development strategy
is  indispensable  to  sustainable  development  (UNFCCC,  2009).”
Over the years there 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
renewable 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 national and regional policies.
Hart (1997) considers that the three ways which environmental impact can be contained is by
controlling affluence, population or changing technology, and acknowledges that changing
technology is the most feasible alternative.
Given the advantages to small island economies of 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 throughout the Caribbean. In
Chapters Five, Six and Seven I review exactly how the region and some political jurisdictions
have sought to proceed and the challenges that have been encountered along the way. Assessing
these experiences assisted me in being able to develop the questions for in depth interviews and
develop the constructs for the conceptual model.
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Chapter 3. Theoretical Concepts and Literature Review

Literature review and background interviews identified institutional, political impacts as significant and
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 either
promoting the development of renewable energy or acting as an impediment to implementation.

3.1 Introduction

In Chapter Two I reviewed some of the specific challenges and opportunities to the development
of renewable energy in the Caribbean. In this Chapter I review literature that related to some of
the themes that emerged from the analysis of the Caribbean context in Chapter Two. The
literature reviewed includes articles highlighting issues relating to the development of renewable
energy in small island states; and articles introducing theoretical concepts related to sustainable
energy innovations using examples of specific locations.
The Chapter is organized around certain conceptual themes that were common in the literature
that was analysed. They provide the theoretical lens through which the Cases presented in
Chapters Five and Six were analysed. These themes that emerged from the literature also were
part of the input into the development of themes that were used in the coding process discussed
in Chapter Seven.
A cursory investigation of the literature in renewable energy in the Caribbean suggests that
decisions have been made generally on the basis of short term costs. This does not favor
development of renewable energy technologies whose benefits are linked to long term savings
and general 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 viable technologies in the Caribbean are well documented by authors
such as Guda (2003), Haraksingh (2001), 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, there 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 energy resources.
This study considers in more detail these barriers which exist to the development of renewable
energy and looks at publications related to areas such as stakeholder management and
sustainable development. In spite of the fact that there has been some work done in the area of
sustainable development and strategy, there has been a lack of publications dealing with
renewable energy with regards to entrepreneurship and policy in the Caribbean. This study aims
to fill this gap.
3.2 Domain Theory
Recently, in recognition of the myriad of related issues which can affect projects related to
energy and the environment, there has been a move towards inter-organisational and intersectoral approaches. In these approaches the problem area is viewed as a domain, a region where
many partnerships, strategic networks and alliances can occur. Problems of this type are referred
to  as  ‘meta  problems’  and  are  addressed  through  cooperative  and  collaborative methods. Trist
(1983) postulated three stages for domain organization.
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 others 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 this further it is necessary to
determine whether domain organization is critical to domain problem resolution. Is a centralized
structure necessary? Is a bounded system too limiting in practice? It is also necessary to
determine the importance of process relative to content. What is the role of task, technology and
competency? These issues are explored in detail in the case study, (Westley and Vredenburg,
1997) and (Bertels and Vredenburg 2004).
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3.3 Natural capital
In decision making related to energy there is frequently a tendency to regard only the direct
economic consequences and ignore the long term 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 natural capital. Natural Capital is defined as a stock that yields the flow of natural
resources. (Russo, 2003)
There are two approaches to natural capital, both are described by Daly (1996). The first
condition is known as 'weak sustainability'. This condition assumes that all environmental
resources can be monetized, and man-made capital and natural capital are substitutable. Under
the 'weak sustainability' condition the totals matter rather than the ratio of natural capital
compared to man-made capital. Daly considers this approach to natural capital to be too limited
if long term sustainable development is to be achieved. He argues that there is at least a
minimum level of natural capital that must be maintained. This minimum level of natural capital
is referred to as 'critical natural capital'. For example, there is a certain minimum level of
atmospheric gases concentrations that is needed for human survival and this is the limiting factor
that constrains the viable routes to development.
In order to ensure this minimum level of natural capital is available to the economy, Daly
suggests that we need to change energy mix from current nonrenewable stocks to more
sustainable alternatives. To keep the balance, the ideal scenario is to deplete non renewable
resources at a rate equal to the rate of development of renewable energy resources.
This argument makes a strong case for the development of renewable energy technologies
instead of than continuing to increase the use of fossil fuels.

3.4 Social Capital
In dealing 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 heading of ‘social capital’. 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.
Socialization can help with regulation within the domain, rejecting deviance opportunism, the
temptation to engage in behavior to increase personal gain to the detriment of the organization.
Collaboration works best in environments of trust and mutual respect. The importance of these
factors is analyzed in more detail in Bertels and 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 interaction increases. Aldrich and Fiol (1994) emphasize 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 fledgling industry such as the renewable energy sector in the
Caribbean, markets carry with them a level of uncertainty and investors have to rely heavily on
social capital. Portes (1998) considers social capital as the ability for firms to be able to extract
benefits 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 doing business (Williamson,
1973). This is important in a renewable energy industry where generation is usually more
distributed. This means that the number of agreements and IPP contracts that need to be
negotiated will be greater per MWh installation. Reduction in the transaction cost can put firms
competing in the market at a significant advantage.
Research in the field considering the topic of social networks is divided on whether supra
domains need to have a coordinated centre or not. There are examples of relationships in
organizations that are more hierarchical with clearly defined levels of responsibility and
relationships. Other more horizontal structures that are flatter tend to have a greater degree of
flexibility. These structures often facilitate growth in industries where the ability to innovate is
more critical. Granovetter (1985) suggests while speaking of the 'strength of weak ties,' that the
greater the number of relationships t the firm has with others and the looser those ties, the higher
is the level of social capital that can be gained.
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3.5 Innovation Theory
Renewable energy technologies can be viewed as a radical change from the traditional fossil fuel
generation. This change in generation method will impact not only from an economic perspective
but from the point of view that it will require adjustments in associated rules and norms. Issues
of both technology and regulatory lock-in will have to be addressed (Pool, 1997). There are a
number of authors who have investigated how such technological innovations occur in an
industry and the dynamics of introducing new technologies into markets with different
characteristics.
The most well-known author that has considered such aspects is Schumpeter (1942). Schumpeter
speaks of innovation as a process of 'creative destruction,' where old models are destroyed as
new ones are created. More recently authors such as Teece (1997) have shown how ability to
innovate can give firms a distinct competitive advantage in emerging markets.
Anderson and Tushman (1990) define innovations as products which in either price or
performance level are superior to their predecessors. Renewable energy technologies can be
viewed as innovations superior to their predecessors in terms of their reduced impact on the
environment. Hall and Vredenburg (2004) explore such environmental innovations, particularly
in terms of 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) suggest that when an innovation is introduced, after a period of
turbulence in the market a 'dominant design' emerges. After this, further enhancements in the
innovation tend to be incremental. Implementation of technologies such as solar photovoltaics
represent radical innovations, but the issue of what will emerge as the dominant design is still to
be determined. The dominant technology for PV in the world is multi-crystalline silicon, but
developments in thin film technologies and concentrated PV could lead to future disruptions in
the market.
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3.6 Institutional Effects on Innovation relating to Renewable Energy in the Caribbean
North (1990), Hollingsworth (2000) and Schotter (1981) consider that institutions and agencies
evolve together with influence going in both directions. It is useful to reflect on the institutional
effects in the Caribbean energy situation through this lens. Russo (2003) looks at social capital as
an important aspect of an institution. He postulates that geographical concentration helps
development as it strengthens social capital allowing people to communicate positive
experiences  relating  to  an  innovation.  Social  capital  can  help  in  weeding  out  the  “naysayers”  in  
the community and reduce potential resistance to projects at the outset.
The other side of this argument is that social capital can also keep out a new technology if
internal social bonds are too tight (Granovetter, 1973; Rogers, 1962). This means that a network
that can be a facilitator can also be a block in certain circumstances. Hollingsworth (2000)
suggests that the more set an institution is, the harder it will be to introduce innovation. The
institution relates to aspects that include norms, beliefs, attitudes and methods of conducting
business. These effects if very stringent can be barriers to emerging technologies which do not
have legitimacy.
It  is  interesting  to  apply  this  argument  to  Barbados’  development  of  renewable  energy.  Barbados  
has experienced success in the renewable energy industry with solar water heaters but this has
not up to now been repeated to the same extent with other renewable technologies. One may ask
why other renewable technologies have not been developed if geographical concentration is a
benefit to developing innovation. It may suggest that the institutional network in highly
concentrated area leads to one extreme or the other. Projects therefore may tend to be hugely
successful as in the solar water heating industry in Barbados, or not get the support at all as is the
situation with plans to establish a wind development project in the north of that island.
‘Word of mouth’  may  be  as  effective  at spreading negative messages as it is in spreading positive
ones. In the case of the solar water heaters, early positive experiences were communicated to
friends and family members even as financial incentives were present. In the case of wind energy
in Barbados, bad experiences of memories of the old technology have caused influential
members of the community to rally others 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 innovation. Given these arguments, it may be useful to investigate
whether benefits in the energy sector can be gained from changing existing institutional
structures more regularly or having a more dynamic institutional structure.
Hollingsworth (2000) suggests that one of the reasons that USA is an innovative society is
because they tend  to  have  more  of  a  ‘hire and fire’ policy. Employees tend not to have long term
security. The Caribbean political jurisdictions tend not to have this type of policy. One other
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 informal relationships affect
decision making 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 many endangered species.
There have been cases where it has been proposed that familial relationships and networks have
led to widespread market changes and adoption of innovation. Russo (2003) has explored this as
it relates to the development of wind power in California.
In promoting sustainable development, much of the literature 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 fossil fuel is a paradigm shift and therefore current
relationships and networks may not be appropriate as relationships between stakeholders
involved will undoubtedly change (Wittneben, Okereke, Banerjee, & Levy, 2009). In renewable
energy development, modifications in institutional structures may be needed because different
aspects are important in renewable technologies and goals such as reduction of climate change
and sustainable development will require new modes of operation and communication.
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3.7 Individuals, Champions, Network interrelations and Institutional factors
In  this  study  I  use  the  definition  of  ‘champions’  found  in  Organisational  Behavior literature
particular the Journal of Business Venturing.
Shane (1994) defines a champion as someone who takes a personal risk to overcome
organizational obstacles to innovation. He goes on to provide the following as characteristics of a
‘champion.’  



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



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



They create loose monitoring mechanisms that allow innovators to make creative use of
organizational resources.



They establish mechanisms for making consensus decisions on innovations.



They use informal methods to persuade other members of the organization to provide
support for the innovation, and they protect the innovation team from interference by the
organizational hierarchy.

In this study I will define a champion as a person who exhibits one or more of these
characteristics.  For  the  purposes  of  the  study  the  ‘organization’  being  referred  to will be
considered to be a political  jurisdiction.  A  ‘champion’  in  general  terms  will  be  considered  
someone who has the influence to break down barriers to innovation in formal or informal
institutions. These types of persons are referred to as ‘institutional  entrepreneurs’  in Espionoza
and Vredenburg (2010a and 2010b).
During the course of this research I encountered several examples where such  ‘champions’  have
been successful in being conveners for renewable energy projects and engaging the necessary
stakeholders. The research 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 (2007) also discuss
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the greater informal interactions which occur between business owners and advisors when an
industry is new and immature.
Research on the development of renewable and sustainable energy industries has regularly
illustrated the importance of external institutional effects and internal capabilities on whether
innovation occurs. This external environment has been defined through the macro-economic
influence, the availability of natural resources and the social capital which is linked to the way
stakeholders interact in a location (Russo, 2003).
Russo’s  work  suggests  that  the  social  capital  is  gained  through  institutions  which  determine  the  
rules and norms in a community. His study of wind energy development in 50 counties in
California recognized that 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 factors. These institutional factors were strongly correlated with the
number  of  previous  successful  wind  energy  projects  at  the  location,  indicating  that  the  ‘status  
quo,’  as  well  as  organizational  and  psychological  influences  affected  levels  of  success  in  
sustainable industries as much as the more tangible factors. (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 social capital but 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 American 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 champions 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 theory which 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). DiMaggio and Powell (1983) discuss how formal and informal
institutions can restrain change and cause ‘institutional isomorphism’. They show how industries
within a sector tend to conform to industry norms in order to enjoy increased legitimacy.
DiMaggio and Powell (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 (2001) has suggested
that  institutions  can  change  suddenly  during  times  of  turbulence  as  a  result  of  ‘game  changing’  
events such as environmental disasters or change of regulations.
Battilana (2010) speaks about how institutional entrepreneurs can be identified by looking at
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 affect the likelihood 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 same influence when the innovation is adopted. On the other hand, an individual with a
low level of influence in existing systems will see an opportunity to improve his/her position. At
the same time the paper hypothesizes that persons likely to be able to implement innovations are
those in a managerial position in the organization as they can 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 organization to adopt an innovation also relates to the degree to which the
adoption of the innovation requires change in its core operations and the extent to which the
proposed innovation can make use of existing structures. Marshall and Vredenburg (1992)
explore this concept when they consider the impact of an innovation relating to telemarketing in
industrial sales’ organisations.
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Figure 5: Factors Affecting the Development of Sustainable Industries (Espinoza and
Vredenburg 2010)

The model developed by Espinoza and Vredenburg (2010a) and (2010b) includes 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 makes the champions 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
considered 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 as a champion or convener in the network that was developed. Is there
evidence of the existence of such domains in renewable energy industries? Are there champions
at local and regional levels in the Caribbean? Can there be a role at sub domain level for
champions? Can I determine what informal and formal aspects of institutions can be related to
individuals?
These questions can be addressed by superimposing Westley and Vredenburg (1997) on to the
framework presented by Espinoza and Vredenburg (2010a) and (2010b). In comparing the two
studies it can be recognized that Espinoza and Vredenburg (2010a) and (2010b) identify 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
Espinoza and Vredenburg (2010a) and (2010b) as 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 difference between Espinoza and Vredenburg and the classical model presented by
Selznick (1957) is that Espinoza and Vredenburg suggest that actors in the industry play a part in
shaping the institution which in turn has an impact on them. However, Westley and Vredenburg
(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 study. In that
model, the individual champion is considered to be central in establishing the other aspects of
informal institutions such as collaborative climate and green culture that Espinoza and
Vredenburg (2010a) and (2010b) identify. The impact of the individual is emphasized by the fact
that Westley and Vredenburg (1997) state that it is the influence of individuals in the domain
rather than the organizations that makes a difference. That paper also emphasizes that there does
not have to be a formal structure within the domain for innovation to occur and leadership can
even at 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 there needed to be a referent
organization to bring structure (Trist, 1983).
In this research I considered whether the model presented by Westley and Vredenburg that
suggests that the champion is central to establishing institutions, is applicable to the domain of a
renewable energy industry. In order to assess this I introduced the concept of formal and
informal legitimacy. I measure the informal legitimacy of a champion as the extent to which the
actor is able to gain legitimacy through influencing informal institutions. 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 the network.
I define formal legitimacy as the legitimacy an actor gains from his/ her appointed position in an
organization in the network. Such actors can influence the flow of information and interaction
through their authority in the network as appointed leaders of their respective organizations. In
introducing these concepts I extend the model developed by Espinoza and Vredenburg (2010a)
and (2010b) and treat the impact of champions separately from other aspects of informal
institutions and propose that it is the individuals that ultimately set the tone for the networks and
other informal institutions around them. I seek to test this theoretical framework in the context of
jurisdictions that are seeking to develop renewable energy industries in the Caribbean and
discuss this framework further in considerations of cases in Chapters Five and Six.
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Chapter 4. Research Methodology- Mixed Approach
It was necessary to study the details of the narratives describing the process through which renewable
energy projects were developed or promoted in each political jurisdiction (qualitative analysis). There was
also need to see whether there was generalizability of the themes and patterns observed in individual
countries (quantitative analysis). For this reason a mixed approach was used.

4.1 Qualitative and Quantitative Methods in Renewable Energy study
In the Introduction presented in Chapter One and Background to the Caribbean presented in
Chapter Two, I discussed the complexity involved in conducting a study in the region where the
diversity within the domain is high. Given this reality and that the objective of the study was to
determine barriers and drivers for the development of renewable energy in individual political
jurisdictions as well as the region on the whole, it was determined that a mixed quantitative/
qualitative methodology was appropriate. There was both a need to study the state of renewable
energy policy in specific political jurisdictions as 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 7 shows the methodology used in this research and how I was able to use the quantitative
and qualitative studies along with a literature review to eventually make a contribution to theory.
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Figure 6: Schematic of Methodology
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The study employed a sequential approach following the methods explained in Creswell (2003).
The qualitative study was undertaken first and the hypotheses generated used as the basis for the
quantitative survey.
The research began with an exploratory study of the region between May and July 2009. This
was important since there has not been a great deal of research in this subject in the Caribbean.
In developing the research, it was critical to investigate existing written policies, government
decisions, and renewable energy projects within the territories. Background interviews were
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 drew to a large 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 Vredenburg (1998). Sharma and Vredenburg (1998) explored
the link between environmental responsiveness and emergence of organizational capabilities for
the Canadian oil and gas industry. In that research a number of hypotheses were generated from
interviews which were subsequently tested in a quantitative study.

4.2 Qualitative Analysis
This began with Background Meetings in April 2009 that were used to ground the research.
Further interviews were undertaken between June 2010 and October 2011. In some cases
respondents in the interviews in 2010 and 2011 were the same as the ones included in the
Background Meetings. This helped in giving me a sense of how conditions changed in the
duration of the study.
Choice of territories for qualitative study
The questions were designed to give an indication of the specific factors within each political
jurisdiction which were significant in driving or inhibiting development and from there
determine the internal mechanisms and interactions that were at play. Relevant questions for
which answers were sought included
•

What is your view on the relative roles of governments, utilities, private sector and
regulators in the energy sector?

•

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?
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•

What level of staff is available in your organization for renewable energy development?

•

What do you think is the main barrier to renewable energy? How can this be addressed?

•

How locked- in are the processes of business and governance and how do these factors
impact innovation?

Twenty one (21) Background Meetings were 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 representing three (3) political jurisdictions where site visits were not
undertaken

4.2.1 Choice of countries for case study: Literal and Theoretical Replication
The Case Study approach attempted to define through interviews, major issues affecting the
development of renewable energy in the political 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 analysis for the study were Caribbean ‘political  jurisdictions.’  An  
explanation of how these political jurisdictions were determined is provided in Chapter One. In
determining the countries to be involved in the qualitative study, a framework was used as
prescribed by Yin (2003).
Literal replication: Investigation of a case with similar conditions to the one described in a
previous case study. For literal replication the expected results should be similar to the previous
case study.
Theoretical replication: Investigation of a case with contrasting conditions to those of a previous
case. Results in the situation being investigated are expected to contrast with those of the
compared case.
The jurisdictions chosen had a wide range of success/ failure with respect to renewable energy
technologies. This allowed for exploration of hypotheses through literal and theoretical
replication. In this study the main technologies considered were solar, wind and geothermal.
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The political jurisdictions included 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.Vincent 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 representatives, electric utility
representatives, utility regulators, research and education institution representatives, renewable
energy developers and regional/ international agency representatives. Interviews were semistructured consisting of open questions. Participants were asked questions about their
perspectives on the possibilities for renewable energy within their political jurisdiction and the
level to which they thought that economic, social, political or environmental factors had driven
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or impeded projects. Participants 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 and codified (Miles
and Hubberman, 1994). Each interview was coded in accordance with these emergent themes
using QSR NVIVO 9 software. 10
Codes were investigated for their intensity, ie 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 codes were collapsed into one higher order codes. Themes
which had very low intensities 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 reports and other 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 represent 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 identified representing 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 studies can be instructive in identifying factors in a successful program that could perhaps
be emulated by other countries in the region. One case study developed, built on research on the
solar water heater industry development in Barbados (Langniss & Ince, 2004; 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 across different categories 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 studies are useful in assessing forces that are acting on the decision maker in the
application of renewable energy technologies. I attempted as part of the analysis of the cases to
determine whether the forces were exerted by individuals, organizations or society. At each of
these levels there were different considerations and this ultimately affected the choice of strategy
by government and other stakeholders within the political jurisdictions.
4.3 Quantitative Analysis
Quantitative methods allow for a greater ability to draw conclusions about the wider population.
In this case the wider population is the entire Caribbean. In the quantitative method,
questionnaires use closed questions which are identical for each member being surveyed. This
makes quantitative questionnaire results easier to compare than qualitative questionnaires. There
is also less subjectivity 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 generalizations. Nonetheless, the results are presented in the dissertation
because from there it is possible to speculate on the nature of the relationship between key
variables in the model.
Linear regression was used as the main quantitative method, the greater the correlation, the
greater  the  strength  of  the  relationship.  The  “R  squared”  value  tells  how  much  of  the  variability
in a result is accounted for by the variation 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 (Orlitzky, et al., 2003).

4.3.1 Distribution of the Questionnaire
The quantitative method included the distribution of a survey which included seventy (70)
questions and was hosted online by CVENT a company that provides software for survey
administration and event planning.
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Invitations were then sent out to potential respondents via email with a link to the survey so that
questionnaires could be completed online. The invitees included energy sector stakeholders with
diverse perspectives within the sector. These included 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 Ethics 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
representatives, 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 facilitate participants in the study
whose native language was not English. Back translations were also done and solicitation letters
were prepared in the three foreign languages. Students who were native speakers in the language
involved were utilized heavily in this 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 and English were also involved in asking
survey questions in the native language of the respondents.
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Chapter 5. Case Study of Caribbean Renewable Energy Development Project (CREDP)
The CREDP project illustrates the institutional and political factors that impact ease of
implementation of renewable energy within Caribbean political jurisdictions.

5.1 Introduction
In this chapter I developed a Case Study of the Caribbean Renewable Energy Development
Project (CREDP). In Chapter One and Chapter Two reference was made to this project while
discussing the developments in renewable energy in the Caribbean from a regional perspective.
In this chapter I build on that by exploring the experiences and lessons learned in greater detail
and attempt to analyse the project making reference to a number of the theoretical concepts
presented in Chapter Three. I considered that the CREDP was important to highlight as it
represents a case study that illustrates in a palpable way the interaction of networks at local
regional and international levels and the importance of formal and informal institutions in the
development of a project. A number of individuals and organizations have been involved in this
project which was conceptualized in the late 1990s and was in place in one form or another up
until 2011. During that process changes in roles and responsibilities occurred on many occasions.
An analysis of the factors that led to these changes and their impact on the success of the project
can provide insight into factors that lead to success of renewable energy technologies
implementation in the Caribbean.
Insights and themes emerging from this Case Study were explored further in individual political
jurisdiction case studies in Chapter Six and in determining themes that were used in the coding
process in Chapter Seven.
The concept for a Caribbean Renewable Energy Project originated in 1995 at a meeting of the
Caribbean Energy Information System11 (CEIS). At that time this organization had yearly
meetings of focal points, who were in the main government employees from member countries
11

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 support of planning and decisionmaking. 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 products such as the
PETSTATS petroleum statistics) series which provides over twenty (20) years of, comprehensive time series data among the
countries which the CEIS serves. www.carib-is.net/stakeholders/caribbean-energy-information-system.
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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. Mona 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 invited. At one meeting in 1995 in Barbados, the
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 Lecturer in Chemistry at UWI Cave Hill. He was
also the Director of the Centre for Resource Management and Environmental Studies (CERMES)
which was the department of the university dedicated to research into environmental
management.
Prof Headley had a strong personal interest in the area of renewable energy and published
several papers in the field. In Barbados as well as in the wider Caribbean he was seen as a
pioneer and received a number of international awards including the Guinness Award for
Scientific Achievement in 1982, OAS 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
Master’s  in  renewable energy technologies at the University of Reading in England. The two
worked together in the university with the aim of promoting and researching the solar renewable
energy technologies and finding ways to bring these new technologies to commercialisation.
Their technical expertise was recognized by the CEIS group and they were invited to be part of
the 1995 meeting which was held in Barbados, the country in which they were based.
Between the CEIS focal points and the two University representatives, the group decided to go
through the region to get an idea of the various country needs as related to renewable 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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“We went around to every country and we did interviews. When we analysed and
synthesized it we came up with four barriers, information, policy, finance and
capacity.” (Mona Whyte, CEIS)
Having identified these four barriers, the group with the assistance of Tito Santos of United
Nations Development Project- Global 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 reduce the four barriers identified (UNDP, 2003).
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 institutional factors
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 2004 CREDP included 16 Caribbean political jurisdictions with two British dependencies
among them. These were Antigua and Barbuda, the Bahamas, Barbados, Belize, The British
Virgin Islands, Cuba, Dominica, Grenada, Jamaica, Montserrat, St. Kitts and Nevis, St. Lucia, St.
Vincent and the Grenadines, Suriname, Trinidad and Tobago and Turks and Caicos.
The Program was designed to “Promote  the  Adoption  of  Renewable  Energy  by  Removing  
Barriers  and  Reducing  Incremental  Costs”  (UNDP, 2003)
The specified objectives were to “remove barriers to renewable energy use in the Caribbean,
through specific actions to overcome policy, finance, capacity and awareness barriers, it is
expected  that  the  contribution  of  renewable  energy  sources  to  the  region’s  energy  balance  will  
be significantly  increased.” (UNDP, 2003)
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 create an 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 of policy, 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 Consult 12a German consultancy firm won the bid and were
contracted for the job. Mr. Thomas Scheutzlich was the representative of the company and the
lead person on the task.
“We 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 Al Binger but 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 a full-fledged PDF B
project.  We  got  about  $300,000.”    (CEIS  project  team  representative)
The following were the results of the project executed by CEIS in conjunction with UNDP and
Projekt Consult out of Germany. (UNDP, 2003)
Design of financial mechanisms for financing renewable energy projects (Caribbean
Renewable Energy Facility, Commercial Loan Guarantee Mechanism)
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 commitment letters 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 example of interaction in a domain at both the regional Caribbean level
and international level, combining to form a more complex supra domain (Westley and
Vredenburg, 1997). The CEIS is in itself a domain consisting of political jurisdictions that had
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 Barbados, Jamaica and Trinidad and Tobago.
At the international level, the UNDP- GEF spearheaded by Tito Santos, was a stakeholder along
with the Projekt Consult private group operating out of Germany that later on developed a
relationship with the German Technical Corporation (GIZ) [formerly (GTZ)] based in Germany.
Over the years, Projekt Consult became the ‘face’ of GTZ.
Mr. Scheutzlich recounted how his interest continued after his company completed its original
task as stipulated by the UNDP and the CEIS. An 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 formally hired by CEIS, the informal legitimacy
came through communication channels with the various countries that were involved in the
project. In the process, Thomas increased his knowledge of the region. At this stage of
development of the process the level of organization 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 in this 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 wider regional level

57

increases the knowledge that Thomas Scheutzlich could get from the 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 Germany and experience working on the
UNDP project also had legitimacy in the international domain.
“We 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 gave us parts to review or give comments. Then we got a small
contract from UNDP to bring forward the entire process of formulating CREDP.
This  was  the  time  between  2000  and  2003  to  get  it  up  and  running.”  (  Thomas  
Scheutzlich, GIZ)
In 2000 after the preparation of the project document there was a decision to be made at a
stakeholder meeting on where the project should be formally located. A regional stakeholder at
the meeting recalled the following:
“They  didn’t  want  to  give  it  to  the  university  because  they  wanted to avoid it
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. CEIS was relatively
small and did not have enough weight for the task. Finally it was agreed it was
really  a  political  task  and  it  had  to  go  to  Caricom.”  (Caribbean  Energy  
Stakeholder)
This turn of events is consistent with that which Aldrich and Fiol (1994) suggest in terms 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 organization with more formal legitimacy would be more suitable as it would by virtue of
its legal and political standing be able to execute projects which required a significant amount of
funding, loan guarantees, stable policies and legislation. Caricom as a regional political
organization had within 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 Figure 6. In that model
the Formal institution includes coercive factors 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 CEIS and into Caricom, there is an indication
that the aspect of informal legitimacy was 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. Fevrier a Caricom employee had been involved in some of the preparation work
of the document with 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 CREDP project
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 people he would 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 link to the CREDP project
was lost.” (CEIS Representative, 2011)
This illness created a hiatus in the project. UNDP had asked the German government if they
would be willing to help finance the project. The German government agreed and through a
tendering process from GTZ, the bid was won by Projekt Consult.

59

The German government in agreeing to provide financing stated that they 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 responsible for a selected number of political jurisdictions, with 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 were known as
CREDP- GTZ and CREDP-UNDP. The German government sought to develop a formal
mechanism to ensure that the funding arrangements were clear and ambiguities were avoided.
“The Germans were not keen on having funding that they provided being
administered through 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 projects. Those countries were funded directly by the
Germans through GTZ and this became CREDP- GTZ and was separated from
CREDP- UNDP. The result was that countries under the CREDP- UNDP did not
get the same level of resources as the countries under CREDP-GTZ. This was
unfortunate because it was those countries under CREDP- UNDP that had the
greater  need  for  help.”  (CEIS  Representative)
The split in the project with the two different funding streams and the difference of level of
support for each emphasizes the difference in the level of legitimacy that GIZ and
Caricom/UNDP enjoyed.
In spite of the formal legitimacy of both Caricom and UNDP, it was the projects sponsored
through GIZ that had the greater legitimacy in the eyes of the Caribbean stakeholders and
countries that were under CREDP- UNDP were seen to have been the ones that were neglected
in the project.
Here the legitimacy of GIZ 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 example is that the level of rigidity can be a barrier to
innovation. (Westley and Vredenburg, 1997)
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GIZ's ability to fund projects directly and hire consultants quickly meant that countries in the
region preferred to look towards GIZ for support rather than Caricom/UNDP and this meant that
the informal legitimacy of GIZ 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 the project in 2004, Dr. Roland Clarke was hired as the CREDP Project
Manager. Dr. Clarke 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
Pennsylvania. As Project Manager of CREDP- UNDP, Dr. Clarke was responsible for funding
under CREDP- UNDP while Thomas Scheutzlich from GIZ was responsible for CREDP-GIZ.
Although Dr. Clarke was a Barbados national, he was not involved in the process of developing
the CREDP project in the early days. This was seen by some Caribbean energy stakeholders as a
limitation. It would suggest that in this circumstance, actual connections and networks within the
region may be as important as the legitimacy afforded a stakeholder from being a national of a
political jurisdiction in the region.
GIZ with its increased legitimacy through its ability to finance also helped to enhance the
legitimacy of Thomas Scheutzlich. This gave Mr. Scheutzlich the opportunity to act as an
institutional entrepreneur. (DiMaggio 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 Fiol suggest about the greater importance of formal institutions as industries become more
entrenched. The involvement of CEIS became less important as the strength in the informal
institutions that they established became less critical. Thomas Scheutzlich's involvement 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 Caribbean in a very 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 perspective of administering CREDP- GIZ. 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 2004, the funding stream CREDP- GIZ has been more effective in providing
support to renewable energy than the CREDP-UNDP has. This has given Thomas Scheutzlich
even more influence within the domain of regional and international stakeholders.
“We had regional, national and international experts about 15 persons, wind,
hydro , policy 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 one week later we had the
approval of GIZ because they have 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 tendering 6 weeks,
evaluation 4 weeks, contract  another  4  weeks.  That’s  the reason why the PMU at
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
sense.”(Thomas  Scheutzlich,GIZ)
This meant that GIZ in practice were able to get technical help to countries in a way that
Caricom could not. Indeed there was a technical funding mechanism set up through CREDPUNDP called Caribbean Renewable Energy Technical Assistance Fund (CRETAF). After five
years in operation CRETAF was never used by any of the member political jurisdictions. This
lack of interest by Caribbean stakeholders to take up loans for projects reflects to some extent the
perceived lack of legitimacy of the CREDP- UNDP.
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Dr. Roland Clarke the CREDP- UNDP Project Manager at the 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 from its core capacities, the implementation did not make use of existing
structures (Marshall and Vredenburg, 1992).
“CRETAF was designed as a non grant facility, a loan facility. That is what I had
suggested. Essentially one would have turned the Caricom Secretariat into another
CDB. The issue was not giving out money, the issue was receiving money back in.
…….One  lesson  I  learnt  is  that  financing  should  not  be  carried  out  by  the  Caricom  
Secretariat. It should be CDB. (Roland Clarke, Former CREDP Project Manager)
The effectiveness of the CREDP-GTZ as against the CREDP- UNDP was shown by the
experience of the island of Nevis. Nevis specifically benefitted from being one of the political
jurisdictions identified to be part of CREDP GTZ.
“Benjamin Jarstoff the 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 St. Vincent and Dominica that have been able to get
assistance from CREDP- GIZ.
“We have a hydro specialist working here and he is the one who offers supervision to
Dominica to supervise consultants to do the final work. The same principle is in place
with three hydro power projects in St. Vincent. (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 this, even though they were not one of the
countries under CREDP-GTZ.
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“It (CAWEI) was done through GTZ. Thomas Scheutzlich and Benjamin Yarstoff. We
spent two weeks in Germany and Portugal.” (Roger Blackman, BL&P)
Jamaica’s new Centre of Excellence in Renewable Energy (CERE) was also developed with the
assistance of the GIZ.
“It (CERE) emerged from a study done by GIZ and UN- ECLAC on renewable
energy potential. Three proposals were reviewed on how the Centre could
function both from a national and regional level. Coming out of that a small unit
was formed focusing on renewable energy and renewable fuels.” (Denise Tulloch,
CERE, Jamaica)
The lack of legitimacy of the CREDP- UNDP in the region was recognised by the fact that this
aspect of the project was discontinued in 2009. Following the lack of interest in political
jurisdictions of making use of CRETAF, the Caricom Secretariat took the decision to discontinue
the CREDP- UNDP that year and went on to establish a new Caricom Energy Desk. Mr. Joseph
Williams, a Jamaican 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 CREDP-GTZ part of the project and now all Caribbean
countries originally under the CREDP-UNDP are eligible for funding and technical assistance
from CREDP.
“CREDP has always been funded by two main agencies, UNDP and GIZ. The GIZ
component is going into phase two, thanks to additional funding for 4.2 million
euros and the project is now known as CREDP-GIZ. 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)
GIZ has become a sponsor of the new Caricom Energy Desk and are providing much of the
financing of the staff. One policy specialist in the Caricom Energy Desk is a GIZ employee.
Thomas Scheutzlich has been very involved in this process. In an interesting turn of events,
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 Case Study
There are many issues related to this case that can be assessed in terms of the theory of domains
and supra domains. In the early part of the project, before institutionalization, informal
relationships governed the direction of the project. These institutions operated through the
interaction of individuals rather than through organisations (Westley and Vredenburg, 1997).
The CEIS was originally responsible for the project even though the members of that
organization did not have core capabilities in 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 the political jurisdictions represented. 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 informal link with
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 Prof Oliver Headley and Mr.William Hinds combined with 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 seems to have 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. Technocrats tend to stay in their post
longer and don’t change with elections in the way that ministers do. Energy
projects built around technocrats therefore tend to have more longevity.” (CEIS
Representative)
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Moving into the institutionalization phase, more formal institutions 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 their involvement 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 Vredenburg,1997).
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Chapter 6. Case Studies of selected Caribbean Political Jurisdictions
Case studies presented for various countries that have characteristics which theory predicts
should lead to differences in success of implementation. Cases developed were based on coding
and used to build causal model for testing in the survey.

6.1 Introduction
In this chapter I developed Case Studies for a number of political jurisdictions in the Caribbean
from the interviews that were undertaken in the region. These Case Studies serve as examples of
the link between development of renewable energy technologies and constructs and themes
identified in the innovation, entrepreneurship and sustainable development literature discussed in
Chapter Three. The literature discussed in Chapter Three provided a theoretical lens through
which the cases were assessed. Themes emerging from the case studies were used in coding and
to develop the theoretical model.
At the beginning of the discussion on each of the political jurisdictions there is a table that
emphasises some of the key points of each Case.
The first set of Cases presented in this chapter are from the Organisation of Eastern Caribbean
States (OECS); Dominica, St.Kitts and Nevis, St.Vincent and the Grenadines, Grenada and
Antigua and Barbuda. The second set of Cases look at the Dutch territories of Curacao and
Bonaire. The other political jurisdiction Case Studies in the chapter consider Jamaica, Barbados,
Trinidad and Tobago, Guyana and the Bahamas.
6.2 Organisation of Eastern Caribbean States (OECS)
The Organisation of Eastern Caribbean States (OECS) was created in 1981 when the Treaty of
Basseterre was signed in St. Kitts. The OECS was designed to bring about harmonization and
integration of legal and economic structures as well as general co-operation between territories in
the Eastern Caribbean. It is a subgrouping of the Caribbean Community (Caricom). There are
currently nine members of the OECS. All of the members of the OECS are former British
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colonies or currently British dependencies. The Secretariat of the OECS is now located in
Castries, St. Lucia (OECS, 2012).
The nine members of the OECS are:
(Anguilla*, Antigua and Barbuda, British Virgin Islands*,Dominica, Grenada, Montserrat,
St.Kitts and Nevis, St.Lucia, St.Vincent and the Grenadines)
*Anguilla and British Virgin Islands are Associate members.
In the next section I look at the inter-regional activity as well as some of the major projects
planned or in place in specific political jurisdictions.
6.2.1 Regional Perspective
The regional approach to renewable energy within the OECS is particularly relevant when
looking at political jurisdictions such as Dominica, Nevis and St. Lucia. All three political
jurisdictions have been involved in activities over the last 20 years to commercially develop their
geothermal energy potential. Because of the extent of the resource present in the islands where
geothermal energy is present, there will need trade with neighboring islands to make projects
commercially viable. Mr. Keith Nichols of the OECS Secretariat explained:
“Dominica has geothermal, Nevis has geothermal and is drilling right now. Let
us assume these nations can develop these resources and build a plant to a point
where they can now sell electricity to the grid. …………Now here is where a
regional approach would fit in, because we are not talking about one country,
we  are  talking  sovereign  issues  and  trans  boundary  issues  as  well.”  (Keith  
Nichols, OECS Secretariat)
In this regard the geothermal development project can be viewed as a domain problem where the
mechanisms for trade within the network will be very important in determining the level of
success. In developing the institutions within this domain, both formal and informal institutions
will be significant.
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The influence of the international agencies on the development 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 supra-domain (Westley and Vredenburg,
1997). The influence of the OAS in this project has mainly been through the offering of training
opportunities and facilitating studies of the resource potential.
Table 3: Key Characteristics of Case Study Political Jurisdictions
Political
Jurisdictions

Land

Population Installed
Capacity

Area

(MW)

(km2)
Dominica

750

Key relevant points

72,500

97

- Geothermal finance by France
due to benefits to Martinique and
Guadeloupe illustrates impact of
an outside of Caribbean
jurisdiction of a Caribbean
political jurisdiction.
- Deregulation of energy sector
after conflict between
government and electric utility
illustrates influence of energy
sector organization on renewable
energy development.

St.Kitts

168

35,000

26

-Electricity Sector in process of
transitioning from government
owned to private commercial
illustrates the impact of
commercialization on renewable
energy development.
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Nevis

93

12,000

13.5

-Geothermal potential developed
through consortium (WIP)
illustrates the importance of a
partnership of local, regional and
international entities in
developing a project.
-Project developed with no
defined policy at the outset. This
is an example of renewable
energy development occurring
without the a formal policy.

St. Lucia

617

174,000
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-Geothermal development began
in 1950s, first in Eastern
Caribbean
- Hindered by exclusive
agreement with Canadian
developer.
-Illustrates challenges of a formal
institution in place too early.
- Technical support and financing
largely from GIZ which is based
in the island. Illustrates the
benefits of local proximity 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. Illustrates how
individuals in political
jurisdictions in the Caribbean can
have considerable influence in
impeding projects.

St .Vincent

389

103,500

47

-Electricity utility government
owned

and the
Grenadines

- Government policy in place
- An example of a political
jurisdiction where government
policy and utility activities are
closely linked.

Grenada

344

110,000

50

-Solar PV grid tied
interconnection allowed, first in
Caribbean
- German entrepreneur
(GRENSOL) heavily involved in
negotiations
- Illustrates influence of an
individual champion on the
development of a renewable
energy sector.

Antigua and

442

81,000

27

-Infrastructure of utility a barrier
to renewable energy development

Barbuda

71

- An example of a jurisdiction
where technical limitations have
delayed development of
renewable energy.
Curacao

444

142,000

226

-Wind energy development first
in the Caribbean
- Energy efficiency innovations
and water desalination plant in
place working alongside
electricity generation.
- Strong influence of the
Netherlands government in
financing and technical support.
- Example of a champion within
an electric utility driving projects
in sustainability throughout the
political jurisdiction

Bonaire

288

14,000

12

-Comsiderable wnd energy
development.
-Significant influence of Curacao
in wind
-Fire at utility generation plant in
2007 illustrates impact of a
tragedy in changing the trajectory
for renewable energy
development
- Government policy in place to
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make Bonaire an eco island, this
has influenced development of
both solar and wind.
- Illustrates how government
policy and ‘green  culture’  can
support renewable energy
development.

Jamaica

10,900

2,889,000

1,175

- Wind development with
assistance of international
partners are carbon credit scheme
with the Netherlands
- Renewable energy development
largely driven by PCJ and
individual champion within that
entity.
- Electricity planning done by
regulator rather than utility.
- Example of a government
making decision to organize
sector on informal institution of
‘human  capacity’  rather  than  
formal roles of the established
utility and regulator.

Barbados

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 development occurred as
result of renewable energy rider
- wind project stalled in part due
to impact of bad legacy of failed
project in the 1980s. Illustrates
the impact of the informal
institution of history on the
development of renewable energy
projects.
Guyana

215,000 770,000

226

-Successful rural electrification
program.
-political jurisdiction where there
is no set Ministry of Energy but
Prime Minister acts as convenor
for the sector

Trinidad

5,128

1,300,000

1,605

- Oil and gas based economy and

and Tobago

this has led to little interest in
developing renewable energy
technology but there is an
opportunity for manufacturing
renewable energy equipment.

Bahamas

13,939

354,000

493

-Logistical challenges realted to

74

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 photovoltaics

6.2.2 Renewable Energy Activities of Selected OECS States
6.2.2.1 Dominica

Due to the mountainous terrain in Dominica, transmission of energy is more challenging than
most of the other political jurisdictions. For this reason, electricity in Dominica is one of the
most expensive in the Caribbean. There are a significant number of rivers however and this has
led to the development of many run-of-the-river hydro generation plants over the years.
Nonetheless, most of the energy supply within the country comes from diesel generation from
Bunker  ‘C’  fuel.  (Michael  Fadelle,  Ministry  of  Energy)
Dominica also has considerable potential for the development of geothermal energy. It is famous
for a number of hot springs which are popular with both ‘locals’ and tourists. Recently, the
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
government’s  interest  stems  from  the  close  physical  proximity  of Dominica to Guadeloupe and
Martinique, both of which are departments of France (Joseph Williams, Caricom Secretariat).
Mr. Michael Fadelle is responsible for much of the development of renewable energy in
Dominica as the Director of the Ministry of Energy. He spoke about the opportunity for
geothermal energy to make a significant contribution to Dominica's development.
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“We  think  there  is  a  tremendous  geothermal  resource  here.  I  have  even  heard  
people speak of the possibility of over 1000MW. We think that at least 300MW is
possible. The funding for the projects has come through the EU led by interest
from Guadeloupe  as  a  regional  project.”  (Michael Fadelle, Ministry of Energy)
The interest of the French government to pour money into the development of geothermal was
emphasised by Mr. Fadelle.
"Guadeloupe and Martinique are keen to purchase the energy we produce that is
excess and that is why the French Government through AFD have put in so much
money  to  support  it.”  (Michael  Fadelle,  Ministry  Of  Energy)
The importance of the French government and francophone islands in the development was
echoed by Mr. Colin Cover, who is the Managing Director of the local utility, Domlec. He also
highlighted the importance of having a market in the French islands in light of the small installed
capacity of electric generation plant within Dominica.
“The  development  of  geothermal  is  being  pushed  by  the  French  as  the  idea  is  that  
Dominica will sell its resource to the French islands. This is important because
the total installed capacity in Dominica is only 16 MW.”  (Colin Cover, Domlec)
Mr. Lance McCaskey, a national of Guyana, is the Executive Director of the Independent
Regulatory Commission (IRC) in Dominica. The Commission was set up in 2008, with
assistance from the World Bank, as a regulatory agency for the electricity sector in Dominica.
The IRC has a wide range of responsibilities. These include the setting of tariffs and standards
for the utility as well as making decisions on renewable energy project proposals for the island
which are sent either to Domlec or the government of Dominica (Lance McCaskey, IRC).
“We  are  moving  ahead  with  our  project  here  in  Dominica  and  are  very  likely  to  be  
successful because of the interest we have from Martinique and Guadeloupe in
purchasing our geothermal. The French government is pumping a huge amount of
money in to the efforts here in Dominica. The French are anxious to see this
project come to fruition in order to secure long term energy prices that will be
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lower to those that those countries  now  need  to  pay  at  existing  tariffs.”  (Lance  
McCaskey, IRC)
In this case, the domain of the international community and particularly the French interest
appears to have a greater influence on the development of the project than the local and regional
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 that is brought 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 as it is close to both Guadeloupe and
Martinique, as shown in Figure 8.

Figure 7: Eastern Caribbean States
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In the case of Dominica, the international influence is not only seen in the interest in investment
from the French government but also through reliance on technical experience from Iceland, 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 with a large potential for geothermal development.
Some energy stakeholders see the opportunity for development in Dominica in non traditional
industries should the geothermal development go ahead. This is important because even with
the French island markets, there is likely to be more geothermal energy produced than can be
used within Dominica and these other political jurisdictions.
However the availability of cheaper energy within Dominica could encourage people within the
island to use electricity for applications 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.
“With  geothermal  coming  on  stream  there  is  every  likelihood  that  the  demand  for  
energy will increase substantially. Because the energy will be cheap, people will
seek to use energy for processes which they are not using it for now." (Lance
McCaskey, IRC)
Dominica has had challenges in the 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 interviewees. (More details of this situation are given in Appendix
1).
The situation in Dominica demonstrates emphasizes the importance of history 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 sector from outside the political jurisdiction involved; 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 greater and more effective collaboration. The importance of 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, there are some individual projects which have solar
and wind installations, however neither industry has taken off in a large way. This 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.
“The  question is are you running a business or are you running a science
experiment? You just have to go with the most economic renewables. Wind and
solar will also not give you the kinds of capacities that a geothermal plant can give
you.”  (Colin  Cover,  Domlec)
The legitimacy 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 extent is gained through the position of Dominica
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 the energy sector is an example of the formal
(coercive) institutional factors described by Espinoza and Vredenburg in their model. Here,
formal legitimacy was sought in the absence of informal legitimacy that stemmed from the lack
of collaboration between the existing stakeholders.
6.2.2.2 St.Kitts and Nevis
St. Kitts and Nevis is a two island state located towards the northern end of the Lesser Antilles.
The federal administration of the state is located in Basseterre St. Kitts, however Nevis is
responsible for almost all of its governance through the Nevis Island Administration (NIA). It
was therefore considered appropriate for this study to look at the islands of St. Kitts and Nevis as
separate political jurisdictions. Mr. Carlisle Powell, Minister responsible for energy in Nevis
explained the relationship.
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“The  Nevis  Island  Administration  is  quite  separate  from  St.  Kitts.  I  am  a  Minister  
here in Nevis but I am just an ordinary citizen when I go to St. Kitts. We have
responsibility for everything we do here other than police service and the foreign
service.” (Carlisle Powell, NIA)
The ownership structure of the electricity utility is also different in Nevis from that in St. Kitts.
The St. Kitts utility is wholly government owned whereas the utility in Nevis, Nevlec, is a
private independent company.
6.2.2.2.1 St. Kitts

The government of St. Kitts and Nevis made a decision in 2006 to move towards a renewable
energy economy with a view to charting a course towards energy independence. The
development of geothermal in Nevis is part of the overall federal plan for the twin island state.
To date St. Kitts does not have any renewable energy generation, but the government has entered
into an agreement with Northstar to establish a wind farm in St. Kitts. The power purchase
agreement is still to be negotiated.
The government is also seeking to commercialize the electricity utility in St. Kitts. At the time of
the site visit to St. Kitts and Nevis in April 2011, the electric utility was a government entity, St.
Kitts Electricity Department. Mr. Lenrick Lake the Permanent Secretary in the Ministry of
Housing, Public Works, Energy and Utilities spoke about plans to commercialise the utility.
“Part  of  our  policy  is  to  commercialise  the  St.Kitts  Electricity  Department and
make it a private company, similar to that which obtains in Nevis with Nevlec. The
ownership of the company will however continue to be in the hands of government
and that will give us a degree of leverage to continue to promote projects in
renewable energy.”(Lenrick  Lake,  Ministry  of  Energy, St.Kitts and Nevis)
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 entity, St. Kitts Electric Utility (SKELEC). The
government of St. Kitts and Nevis has also 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.
6.2.2.2.2 Nevis
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 (CDB). (Cartwright Farrell, Nevlec)
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 discussed reasons why the OAS thought that development in Nevis
for geothermal was the most viable of the territories in the Eastern Caribbean.
“Of  the  four  countries  in  the  OAS  study,  Nevis  was  the  easiest  to  develop.  
………..Dominica has difficulties because of its terrain, St. Lucia has had
problems because it entered into an agreement with an international developer
that gave that developer exclusivity to exploit the resource. Eventually the
company was found to be incapable  of  carrying  out  the  work……..Nevis did not
suffer  from  either  of  these  challenges.”(Ernie  Stapleton,NIA)
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 business consortium West Indies Power (WIP),
which included local and international investment, made a proposal to NIA to develop the
resource for local and regional use. (More information in Appendix 2 on the development
process for the geothermal)
Granovetter (1985) speaks about the social capital that can be gained by interaction of many
agencies  with  ‘weak  ties.’  In  the  case  of  Nevis, it appears that the interaction of the agencies at
various levels has helped to facilitate the project and develop trust on all sides.
In spite of the interaction of the agencies that have played a part in developing the project, many
stakeholders  in  the  Caribbean  see  Mr.  Powell’s  personal  influence  as  significant  in  pushing  the  
project ahead. His role as a champion seems to have played a part. Mr. Keith Nichols of the
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OECS Secretariat, spoke of what he saw as the critical role played by Carlisle Powell as well as
his Permanent Secretary Ernie Stapleton. (Keith Nichols, OECS Secretariat)
The  interaction  between  these  two  ‘champions’  Mr.  Carlisle  Powell  and  Mr.  Ernie  Stapleton  is
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 continuity of the
project development. His length of time involved in the project has also helped in his legitimacy.
It is interesting to compare the influence of both Mr. Powell and Mr. Stapleton on the
development of geothermal energy to that described by Battilana (2010). She considers that a
person’s  position  in  an  organization  relates  to  the  likelihood  that  they will pursue an innovation.
It is suggested that persons in higher positions in the organisations are less likely to be inclined
to deviate from the status quo. At the same time she argues that those in higher positions in
organisations are able to facilitate innovations more because of their ability to leverage the
appropriate resources and galvanize the required human capacity.
In Nevis, the mix of having 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 to ‘make his mark’ has been effective.
Nevis, being the smaller of the two 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
appears to have provided the impetus for the West Indies Power Consortium and the commercial
resources for development was Mr. Kerry McDonald. (More details on  Mr.  McDonald’s  
involvement are contained in Appendix 3).
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Wind
Windwatt Inc., a small Canadian company, conducted studies and negotiated a PPA with the
NIA in 2009. A 2.2 MW windfarm was subsequently developed consisting of eight turbines. The
wind farm has been on line since the end of May 2010 and started operation on August 1st 2010.
Policy
There was no established 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 facilitating the development of the projects more so than formal institutions.
Nevis’  development  can  be  assessed  through  the  model  presented  by  Espinoza  and  Vredenburg  
(2010a) and (2010b). Informal institution legitimacy provided by a collaborative climate and the
influence of pioneers and champions was apparent. In addition the interaction of natural capital,
social capital and economic resources were also significant. These combination of characteristics
existing in the Nevis case, has led to a level of success in pursuing the development of renewable
energy.
6.2.2.3 St. Lucia

St. Lucia started to drill to determine the potential for geothermal energy in the 1950s. However,
there has not been any commercial development of the resource even though it is thought that the
potential within the country could be about 150 MW. St. Lucia was also one of the islands
included in the regional Geo Caribe project undertaken by the OAS that included St.Kitts, Nevis
and Dominica.
Mr. Cornelius Edmund, Deputy General Manager of LUCELEC, the 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 could still be an important energy source for
St. Lucia in the near future.
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“You  can’t  hold  yourself  to  geothermal.  We  expect  to  get  about  12- 20 MW of
geothermal in the next five to six years. We did some work with USAID looking at
drilling. There was some corrosiveness  in  the  early  plants.”  (Cornelius  Edmund,  
Lucelec)

One of the major recent impediments to development of geothermal in St. Lucia came as a result
of the government signing an exclusive contract in 2004 with a Canadian company that had
indicated its 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 future developments as the
government had difficulty getting out of the exclusivity that was negotiated at that time.
It suggests that informal institutions are important in facilitating projects. A strong formal
institution without a level of informal institution development 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 contracts developed as the project was being developed.
Solar
St. Lucia has also seen growth in solar energy usage and the establishment of a market for solar
water heaters. There have also been a few projects in the area of PV. (More details provided in in
Appendix 4)
The use of economic incentives to promote the development of the solar water heating industry
has been a strategy that has worked well in other Caribbean political jurisdictions, most notably
in Barbados, where similar incentives stimulated the solar water heating industry in the 1970s.
Wind
St. Lucia has also conducted 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 purpose. (More details on the process
in Appendix 5)
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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 always subject 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.
6.2.2.4 St. Vincent and the Grenadines

A Senior Manager at Vinlec gave some background on the activities in St. Vincent in developing
wind energy. The challenge for the island appears to be limitations of space to erect turbines.
(Senior Manager, Vinlec)
St. Vincent does not appear to have suffered the level of resistance to wind energy development
by owners that other countries such as St. Lucia have faced. The land identified for wind
development is government owned. This gives the government greater formal legitimacy.
The fact that St. Vincent and the Grenadines has an established energy policy that is approved by
cabinet  also  increases  the  strength  of  the  formal  institutions  and  the  government’s  formal  
legitimacy.
6.2.2.5 Grenada

The electricity on the island is mainly diesel based provided by Grenlec, a privately owned
utility. There have been projects developed within Grenada seeking to develop wind and solar
energy. The island has been particularly successful in 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 supra-domain where the local key
players have 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
renewable  energy.  Mr.  Birkhardt’s  legitimacy  has  come  from  the  fact  that  he  has  had  experience
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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 does not have an established wind farm but there are plans to develop a wind park on
the island of Carriacou. Thomas Scheutzlich spoke about these plans.
“GRENLEC  have  been  taking  wind  measurements  and  seeking  to  develop  wind  
energy on their own. They are looking to establish a wind park on the island of
Carriacou in the Grenadines."
The situation in Grenada changed in 2012 with Grenlec establishing a new policy for
interconnection which stated that new entrants wishing to sell excess electricity to the grid must
sell at 45 cents/ kWh but must purchase power from the utility at $1.06/ kWh. This has stifled the
growth of the solar PV market for domestic users in Grenada (John Auguste, Energy Division,
Grenada, Personal Communication)
This is an example of legitimacy gained from an informal institution through a pioneer or
champion as shown in the model presented by Espionoza and Vredenburg (2010a) and (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.

6.2.2.6 Antigua and Barbuda
The development of renewable energy systems in Antigua and Barbuda generally falls behind its
neighbouring Caribbean islands although there have been wind studies 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 infra-structure is old is a barrier to being able to adopt renewable
energy technologies 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
isomorphism which is difficult to overcome (Di Maggio and Powell, 1983). This may account to
some  extent  for  Antigua’s  lack  of  development  in the area of renewable energy.
Keith Nichols of the OECS Secretariat believes that the fact that Antigua has a state run utility
has hampered growth there.
“Antigua  is  a  public  run  facility, so their (renewable energy) development is a
little  bit  stunted.”(Keith  Nichols,  OECS  Secretariat)
Antigua and Barbuda has also not put the incentives in place for renewable energy that other
islands have done. (Girvan Piggott, APUA).

6.3 Dutch Caribbean
The Dutch Caribbean consists of a number of islands which have had changes in their level of
independence and autonomy with regards to the Netherlands over the years. The Dutch political
jurisdictions in the Caribbean are Aruba, Bonaire, Curacao, Saba, St. Eustatius and St. Maarten.
These political jurisdictions formed 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 Kingdom of the Netherlands.
The rest of the Netherland Antilles ceased to exist as a country on October 10 th, 2010. At that
time Curacao and St. Maarten became countries within the Kingdom of the Netherlands. The
other territories of the former Netherland Antilles joined  the  Netherlands  as  ‘special  
municipalities’. (CIA World Factbook, 2012)
In the following section I focus on development of wind and other renewable energy
development within Bonaire and Curacao.
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6.3.1 Curacao
Curacao has a long history of involvement in renewable energy and was the first political
jurisdiction in the Caribbean to establish a wind farm. Curacao also has a history of using the
waste energy from desalinating water as a means of generating electricity.
Background Context
One person who has been intimately involved with renewable energy technologies in Curacao is
Mr.Karel Tujeehut, General Manager of the local electric utility, Aqualectra.
Mr.  Tujeehut’s  commitment  to  the  economic  and  environmental  development  of  Curacao  is  
exemplified by the fact that he is currently the president of the Curacao Organisation for
Sustainable Development.
The relationship that Mr. Tujeehut had with the Netherlands was especially beneficial when the
company was looking to develop wind energy. At the time Aqualectra was able to convince the
Netherlands government and the EU that it made sense to develop a wind farm prototype in
Curacao in order to gain experience and get a first mover advantage in the Caribbean. Mr.
Tujeehut explained:
“We  sold  the  idea  to  the  EU  that  they  would  get  a  wind  energy  foothold  and  this  
would be a start of wind in the Caribbean. We encouraged them by telling them
that our experience with wind on the coast could help them with their offshore
designs in Holland. And today much of their offshore technology in Europe was
based on our experience here in Curacao in the harsh coast conditions.”  (Karel  
Tujeehut, Aqualectra)
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 development. Nu Capital is now
also responsible for the wind 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 electricity generation in the Caribbean. Mr. Kolader spoke of
the development.
“We  are  doing  well  with  the  wind  power  development  here  in  Curacao.  We  also  
have responsibility now for the plant in Aruba. We are about to expand the plant
in  Playa  Kanoa.”(Roy  Kolader)

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 that time led to Curacao being one of
the leading countries in the world in wind energy.
“We  didn’t  have  a  policy  back  then.  The  idea  was  that  anything  that  would  have  
brought in foreign exchange was considered a good thing. We had a land use plan
but it had no provisions for wind energy.”  (Margo  Guda,  FAPE)
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 jurisdiction. Selwyn Maduro, the Director of the refinery in Curacao,
Rifeneria di Korsou, was the person who took on the responsibility of developing the 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 legitimacy. (More details on this process are
available in Appendix 6)
The legitimacy of the wind energy industry in Curacao 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
a champion in developing  the  industry  shown  both  through  Mr.  Tujeejut’s  influence  and  the  
networks developed around him within Curacao.
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6.3.2.Bonaire

Mr. Roy Silberie of WEB Bonaire explained that the heavy industries in Curacao meant that
many people from Bonaire went to Curacao to find employment.
This is an example of a political jurisdiction making a concerted decision from a formal
institution  given  by  government  mandate  to  develop  a  ‘green  culture.’  Mr.  Silberie  went  on  to  
explain more.
“The  island  government  decided  on  an  economic  policy  for  Bonaire saying they
wanted a sustainable economic development not harming our nature or our
culture. Aruba and Curacao had lots of industries, we wanted to be an ecoisland.”  (Roy  Silberie,  WEB  Bonaire)
Wind
Bonaire’s involvement in wind energy began in 1993. The company WEB Bonaire also 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.
“We  put  up  one  wind  turbine  in  Bonaire, an experimental one from Nedwind
Curacao in 1993. We had not done studies at the time. We had problems with
maintenance and not great  support  from  the  suppliers…………However we
collected  data  and  learnt  that  we  had  a  good  wind  regime.”  (Roy  Silberie,  WEB  
Bonaire)
However WEB Bonaire undertook a study in 2000 to determine the best path to take to the
development of a sustainable energy mix.
“We  looked  at  which  type  of  technology  was  appropriate  for  the  engines  we  
needed. We came to the conclusion we should do it with decentralized PV and
wind  energy.”  (Roy  Silberie,  WEB  Bonaire)  
Solar
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Although Bonaire considered PV technology to be a bit prohibitive in price when they developed
the policy plan they are still looking at integrating solar PV into the energy mix in the years
ahead. (Roy Silberie, Web Bonaire)
Roy Silberie spoke of the way a fire in 2005 provided an opportunity for development of a more
sustainable energy mix. Hoffman (2001) speaks about the way an unanticipated event can lead to
institutional changes and innovation. (More details on the impact the fire had on the development
is provided in Appendix 7)
In  the  informal  institution  in  Bonaire  relates  to  a  large  extent  to  the  ‘green  culture’  which  has  
been seen in the development of various policies from government promoting Bonaire as an eco
island.
6.4 Jamaica
Jamaica has developed wind and hydro energy and has a developing industry for solar water
heaters and 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 market is now 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, Dr. Wright 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 personal role and that of PCJ in the domain beyond
petroleum and fossil fuel development.
“I  think  it  (renewable  energy  development  at  PCJ)  could  be  put  to  Dr.  Wright’s  
vision.  I  think  a  lot  of  it  could  be  laid  at  his  feet  as  having  a  vision  because  it’s  
called Petroleum  Corporation  of  Jamaica  so  he  didn’t  have  to  spend  time  looking  
at anything else.” (Denise Tulloch, PCJ)
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There are a number of factors that gave Dr. Raymond Wright legitimacy. His background as a
geologist gave him legitimacy in the conventional energy sources 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 institutional 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 have had that influence within the existing fossil fuel development paradigm
to encourage the change over to renewables.
It  appears  that  Dr.  Wright’s  influence  as  well  as  PCJ's  financial  and  technical  resources  within  it  
meant that the government left renewable energy development essentially in the hands of PCJ. A
senior officer in the Ministry of Energy explained. The legitimacy that Dr. Wright enjoyed was
eventually transferred to PCJ, the organization which he headed. In addition, PCJ was given
financial resources from government.
Fitzroy Vidal a senior officer in the Ministry of Energy who is responsible for the development
of government energy policy spoke in more depth about the arrangement and relationship.
“PCJ had all those resources and in a sense the ministry looked to PCJ. That was
the past but because PCJ was not doing policy, what you find happened was that
PCJ  went  off  on  their  own  often  without  policy  guide.”  (Fitzroy  Vidal,  Energy  
Division, Jamaica)
This is an example where the informal leadership of PCJ took precedence over any formal
arrangement for role of organizations that may have been in place.
As a result of the informal leadership shown by PCJ over the years the government moved to
institutionalize the role in 2005, when the PCJ were given an exclusive license to research and
develop renewable energy sources in 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 sector.
Apart from the changing role of the PCJ, there is further complication 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 the utility, 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. (More in Appendix 8 on the nature of relationship between
OUR, PCJ and the Ministry of Energy)
Hopeton Herron of OUR also explained how the establishment of the OUR changed the process
through which independent private players were able to become involved in the energy sector.
The experience in Jamaica is interesting in that the government recognized that change in the
ownership structure would require a change in the institutional structure and in the way
stakeholder in the local energy domain related to each other. Mr. Herron describes how the move
from a publicly owned to a privately owned utility necessitated the establishment of the OUR.
“We  would  invite  private  sector  players  to  install  generation  capacity  and  invite  
them to sell their electricity to the utility who would then sell to its customers. In
order to attract investors there was need for a regulatory environment. This was
2004 when it changed from public  to  private.”  (Hopeton  Herron,  OUR)
The OUR is responsible for setting up the least cost expansion plan and then sending it to JPS for
their comment and approval. This Least Cost Expansion Plan at the moment does not include a
requirement for renewable energy installation since renewable energy is not considered firm
capacity. Mr. Herron explained:
“The wind blows when it blows and the sun shines when it shines . …..It is not a
part of the capacity projection requirement.”  (Hopeton  Herron,  OUR))
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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 renewable energy generation. This in the past has led to a conflict
with PCJ. This is because PCJ by virtue of its financial resources, expertise and history in
developing renewable energy projects through Dr. Raymond Wright had been officially named
by the government as the agency with exclusivity to develop renewable energy projects within
Jamaica. With OUR now having regulatory responsibility for approving renewable energy grid
tied projects, this led to the conflict.
The Jamaican government is now implementing an energy policy connected to the national
policy and attempting to formalize the roles of various actors within the sector, this they hope
will eliminate the ambiguity of roles between the OUR and the PCJ. The stakeholders seem to
generally view current activity towards policy development favorably, even though there are
some challenges that remain.
Solar Energy
Solar PV development in Jamaica is expanding and it is the only country in the English speaking
Caribbean where there is a competitive market. Current solar PV systems are generally off grid
stand-alone 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.
“We  have  a  few  (PV  systems)  that  are  totally  off  the  grid.  It’s  basically  battery  
use.” (Damian Lynn, Alternative Power Systems)
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 project.
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In the end PCJ ended up accepting a price per KWh lower than what they were initially looking
to get. (More on the negotiation process regarding the wind development is included in
Appendix 9).
The wind energy development in Jamaica was established with a level of informal institutions, in
this case the relationship between stakeholders changed with ownership. The informal
relationships 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) and (2010b).
6.5 Barbados
Barbados has engaged in activity over the years to promote the development of the renewable
energy sources of wind, bagasse and solar. The greatest success is in the area of solar 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&P), is a vertically integrated
company which is now 80% owned by the Canadian company Emera, who invested in the
company in 2010.
Wind Energy
Barbados has an involvement in wind energy going back to 1980s. Mr. Andrew Gittens former
Managing Director of BL&P and now the Chairman of the Holding company recalled the
thinking of the company during the 90s and the reasons why they did not seek to develop wind
energy at the time.
“RES (Renewable Energy Systems) had done a wind study and wanted to sell
power to BL&P but wanted a capacity credit. BL&P did not consider that a
capacity credit was justified and were only willing to pay avoided fuel cost. That is
where  the  project  stalled.”  (Andrew  Gittens,  BL&P  Holdings)
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Recently, as wind energy has become a more reliable and cost effective technology, BL&P have
sought to develop a wind farm in the Lamberts area themselves.
“Shortly  after  the  RES  report  was submitted we decided to assess the feasibility of
the project ourselves. Before that it was considered to be not a mature enough
technology.”  (Roger  Blackman,  BL&P)
There however continue to be impediments to the project due to issues related to the leasing of
the land. This is similar to the situation with the proposed wind project for St. Lucia.
BL&P have now been given the go ahead to develop the land in Lamberts for wind but there are
still negotiations to be undertaken. Barbados has not chosen to go for compulsory acquisition of
the land as was done in St. Lucia. BL&P and Sagicor will be required to agree on a price for
BL&P to lease the land.
Solar Energy
There are presently three solar water heating companies operating locally, 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 heaters are also
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
customers that installed these heaters.
In spite of these long standing economic incentives, Barbados never had a documented policy to
develop the solar water heating industry or renewable energy technologies in general. The lack
of a formal policy in place to stimulate development is similar to what obtained in Curacao for
wind development as well as Nevis in geothermal energy.
Mr. James Husbands the owner and founder of Solar Dynamics a leading solar water heating
company in Barbados, recognizes the role of these economic incentives and policies but also
considers 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 domain especially the convergence of the commercial and the
government interest. The importance of that relationship is highlighted by Russo (2003).
“We have one of the highest rates of penetration in the world for SWH. This is
driven by a mix of policies but more so by the dogged determination of private
sector  interest  in  resolving  early  and  continuing  technical  challenges.  ‘(James  
Husbands, Solar Dynamics)
Mr. Husbands emphasized his point about the commerce and entrepreneurship making the
difference in projects by pointing out some other projects that had government policy support but
did not enjoy the same success of the solar water heating industry. (James Husbands, Solar
Dynamics)
Ms. Elizabeth Thompson, former Minister of Energy in Barbados, considers 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 water heater industry as evidence that small islands can be
leaders in sustainable technology.
“Barbados  has  as  a  result  of  entrepreneurship  and  innovation  and  the  incentives  
from government achieved the highest per capita penetration of solar water
heaters in the world. For a small country to do that is to me a tremendous
achievement.”(Elizabeth Thompson, Former Minister of Energy)

In the last three years the government has put programs and incentives in place designed to
stimulate the growth of the photovoltaic 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 create an informal institution which can spur
on the development in photovoltaics. ( More on photovoltaics in Barbados in Appendix 10)
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The story surrounding Richard Alleyne, a small shop owner in Barbados (More in Appendix 10),
emphasizes the importance of informal institutions and networks (Espinoza and Vredenburg,
2010a and 2010b, Vredenburg and Westley, 1997). Motivation 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 training, political power or financial resources (Battilana, 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 not have a high level of status or position in
organization in an existing structure can often be very motivated to be innovative and develop
technology which can lead to a change in paradigm.
Mr.  Alleyne’s  core  competence  in  being  a  mechanic  also  provided  him  with the complementary
assets to develop in solar. He entered solar energy development already with a working
knowledge of battery technology and has been able to develop a side business using excess
electricity he produces to charge car batteries for his customers.

Although the take up of the specially offered rate under the renewable energy rider has been
slow, Mr. Blackman has seen an increase in establishment of photovoltaic stand-alone systems.
These have been led by people in the community,  ‘tinkerers’ who enjoy the challenge of putting
things together and just seeing if something works. This is another example where the informal
institutions and networks within the domain, influence the development more so than the formal
institution provided through the establishment of 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 2010 b) discuss.
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“ The people that set these systems up are generally do-it-yourself type people,
‘tinkerers.’  They  are  people  who  just  enjoy  the  challenge  of  putting  things  together  
and seeing if it can work. They talk to each other and get their equipment sources
and eventually  build  up  from  there.”  (Roger  Blackman,  BL&P)
This principle of people getting involved in the development of renewable energy projects,
particularly  solar,  just  out  of  personal  interest  and  the  enjoyment  of  it  by  ‘tinkerers’  is  echoed  by  
stakeholders in Dominica who spoke of the drive to develop solar energy particularly for rural
electrification.
From the BL&P perspective, interest in developing renewable energy has been spurred to some
extent by Emera who now have 80% ownership of Barbados Light & Power. 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.
“Emera  have  emphasized  a  lot  to  us  that  they  are  interested  in  moving  towards
renewable energy technologies so that should help push us along toward
sustainability.”  (Roger  Blackman,  BL&P)
Policy
Barbados has a draft energy policy which has been laid in parliament but is not enforced. This
policy draft was completed in 2007 when the 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 policy. (More details on process to develop the policy is given in Appendix
11)
Darcy Boyce is the present Minister of Energy in Barbados and also has responsibility for
Telecommunications. He 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
about the development of projects that could tie into the local electricity utility grid. Under these
schemes BL&P would have to purchase renewable energy from private producers so long as
their price was less than that at which 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.
“We  have  taken  the  approach  that  we  are  not  going  to  put  renewable energy
where we need to subsidize  it.”  (Darcy  Boyce,  Ministry  of  Energy)
This approach is somewhat different from the opinion of the previous Minister of Energy Ms.
Thompson who saw the development of renewable energy as a critical part of sustainable
development even if incentives 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) suggests.
Mr. Roger Blackman who previously worked at BL&P Distribution but is now responsible for
the commercial development of projects within BL&P, spoke about the types of projects that
BL&P Holdings was now looking to develop.
“We  are  building  in  renewable  energy business in BL&P. Mainly wind and solar
but also some waste to energy. We are looking to do generation expansion in
renewable  energy  in  a  way  we  do  it  in  for  other  capital  expansion  in  generation.”  
(Roger Blackman, BL&P)
One of the main present drivers to the 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 capacity of 5 kW.
The government of Barbados has now identified Barbados National Oil Company (BNOC) to
lead in many aspects of commercial development of renewable energy within the country. (More
detail on the role of BNOC is given in Appendix 12).
The development 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 energy technology has a significant level of success
through the development of solar water heaters. In this situation legitimacy came initially
through the presence of champions. Local networks sprung from that as the popularity of the
technology grew. This can be viewed as a normative informal institution factor as illustrated in
the model presented by Espinoza and Vredenburg (2010a) and (2010b). Eventually fiscal
policies were formalized that promoted the development of the technology further and led to the
rapid growth of the industry.
Today Barbados is seeking to promote PV development along the same lines. Although
Barbados  does  not  have  a  ‘green  culture’  as  part  of  its  informal  institution,  the  positive  legacy  of  
the solar water heater development has promoted a culture 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.

6.6 Guyana
The Guyana Energy Agency (GEA) is a statutory organization set up by the government to 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 dissemination. The Office of the Prime Minister
coordinates many of the activities in the energy sector, with the Prime Minister himself acting as
a convener for many of the agencies that are related to energy.
Unlike some other countries in the Caribbean who have sought to put policy in place to
encourage IPPs, development of projects in Guyana requires direct negotiation with the utility
without the government playing a facilitatory or regulatory role.
Although there is a lack of tariff incentives for renewable energy development, the government
has waived duties on a number of materials used in renewable energy production that are being
imported into the country.
“I  know  that  the  government  has  granted  a  waiver  on  duties  on  renewable  energy
products coming in. The importation of the item has to come as a total system
rather  than  smaller  components.”(Morsha Johnson, Office of the Prime Minister)
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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 stand-alone renewable energy
technologies viable. The Office 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 works closely 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 renewable energy systems.
“In  the  Hinterland  we  look  to  more  indigenous  sources  because  of  the  distances of
transportation. So, renewable energy has become a natural and obvious choice”
(Horace Williams, Office of the Prime Minister)
The potential for development of technologies such as PV in rural areas is similar to that which
was discussed in considering 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 in spite of 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.
6.7 Trinidad and Tobago

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 leading oil producer in the Caribbean.
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 of the situation with the energy resources in the country.
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“The US, which is our major market for natural gas, is discovering natural gas in
their country. The main country to be affected with this is us, because we are the
main exporter to US………………  We have recognized that we have to start
working on renewables in a very focused way so at least we can start getting au
fait  with  the  technology.”(Garvin Alexander, RIC)
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 of the need for such tax free concessions in order to stimulate the
industry. (Garvin Alexander, RIC)
Trinidad and Tobago sees an opportunity to be involved in the manufacturing of solar
photovoltaic panels, as the low cost of energy there could make it economically viable.
Mr. Alexander explained.
“We are looking at getting the parts and doing the assembly here. We can
therefore  manufacture  here  and  export.”  (Garvin  Alexander,  RIC)
There are two pilot projects in solar PV being set up in Trinidad and the government 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
“We  have  two  pilot  projects  starting  about  next  month.  Two  5kW  systems  will  be  
set up and we are going to  monitor  their  performance.”(Garvin Alexander, RIC)
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 renewable 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 driven change. So the interaction 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 been attempts 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 of Solaris 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 jurisdictions where the cost of electricity is higher.
6.8 The Bahamas

Mr. Gilles Deal is the officer with responsibility for energy development within the Ministry of
Energy and Environment in the Bahamas. He spoke particularly of challenges of delivering
energy to the chain of small islands and the impact on cost.
Similar to Barbados and Dominica, the government of the Bahamas sees the break up of the
electric utility as an important activity in developing renewable energy projects. There has been
interest in the areas of solar photovoltaic technology in the Bahamas. This activity has been led
primarily by visitors to the political jurisdiction and 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 appears to be because the tax
incentives on these devices are not in place in the Bahamas. A significant reason for this is
because the Bahamas does not have income tax. There is also the additional issue in the Bahamas
of hurricanes, which affect the island chain frequently. (Gilles Deal, Ministry of 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

• Barbados SWH
• Jamaica Wind
• Grenada PV
• Dominica
geothermal

• Nevis
Geothermal
• Curacao Wind

• St. Lucia
geothermal
• Barbados PV

• Dominica solar
• Jamaica PV

The matrix above in Figure 8 was developed using some 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 literature such as Espinoza and Vredenburg (2010a) and (2010b) and Russo
(2003). In general it appears that projects where an identifiable champion or champions were
present enjoyed greater success as can be seen by the projects in quadrants 1 and 4.
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Projects have 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 in reality both were present. The position in the matrix indicates which effect was
considered to be more dominant. There are examples of successful projects both driven by
formal and informal institutions. The Barbados solar water heating is an example of an industry
driven by the fiscal incentives whereas Curacao’s wind development was driven more from the
informal institution stemming from the link with the Netherlands.
In Chapter Seven I look at these impacts and relationships in more detail through analysis of the
coding frequency and inter relations and those of other variables and themes emerging from the
Case Studies 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 Study can be found in the
Appendices.
Table 17 below provides a Summary of the projects that are discussed in the Appendices and an
outline of the topics covered.
Table 4 Appendices Summary
Appendices
Appendix 1

Title

Topics covered

Dominica relationship between

-French government

stakeholders

interest in geothermal
energy
- Regulatory reform
- Change in leadership of
IRC and Domlec
- Interest of international
solar energy developers
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Appendix 2

Nevis geothermal development

-Development of
International consortium
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

-Energy policy
development
- International influence

Appendix 9

Jamaica wind energy

-Technical issues
- Economic issues
- Agency interactions
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Appendix 10

Barbados PV development

-Economic incentives
- UWI involvement

Appendix 11

Barbados Energy Policy

- Former Minister Liz
Thompson perspective

Appendix 12

Barbados National Oil

- Role of BNOC in

Company (BNOC)

promoting renewable
energy.
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Chapter 7. Results of Qualitative Study (Coding)
Coding was used to determined relevant themes, frequencies and most common interactions.
This information was used to construct the causal model.

7.1 Coding
In Chapters Five and Six, I presented Case studies based in large part to interviews undertaken
on sites in Caribbean political jurisdictions. In Chapter Two, I 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, I determined a number of codes
based on the transcription of primarily the first twenty-one (21) Background Meetings in 2009.
The text was analyzed to identify key ideas and phrases and fragments, which were categorized
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 interview, coding according to second
order codes was completed, then the second order codes were combined to form broader third
order codes which were the basis of the model developed.

A conceptual model was developed after the first set of background interviews and was the basis
of the development of the second order codes.
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Figure 9: Preliminary Conceptual Model
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Table 5: First, Second and Third Order Codes
First order codes

Second Order Codes

Third order codes

(specific ideas raised in background (used for coding all

(used in hypothesis

interviews)

development and model)

interviews)

Lack of intra island communication
Electricity Sector Structure

Stakeholder interaction

Good/bad stakeholder relationships

Informal Institutions

Staffing capacity (quality and quantity)
Lack of data from studies
Lack of training

Expertise and knowledge

Change of governments ( often means Government politics
existing policies abandoned)
Resistance to change
Consumer pressure for cheap
electricity
History and legacy of projects

Psychology and mindset

Focus on survival
Emotional appeal of renewable energy
Minister Influence (positive and
negative)
Persons needed to push renewable
Individual Influence
energy
Renewable energy needs a champion
that people will listen to
High transaction costs
Project funding
Unavailability of funding
Environmental costs not factored in
Impact of oil prices
Subsidies on fossil fuel products

Energy pricing

111

Individual influence

Finance and
entrepreneurship

Renewable energy potential in saving
foreign exchange
Lack of local manufacturers
Lack of environmental business ideas Entrepreneurship
Industry development
Governments not accountable
Issues of confidentiality

Transparency and
Accountability

Utility ownership/ break up structure Utility structure
Land ownership issues unresolved

Ownership

Formal Institutions

Ownership of projects
PPAs not well developed
Tax incentives

Policy instruments

Lack of regulatory incentives
Lack of coherent legislation
Degree of bureaucracy in processes
State of energy policy

Government policy

Methods of assessing projects skewed
Independent regulator for electricity

Regulatory scheme

Lack of infrastructure
Renewable technologies not trusted
Technologies unsuitable for local
conditions
Economy of scale issues

Technology and industry

Technology and industry

Reliability of electricity supply
Low potential contribution of
renewable energy in energy mix.
Widespread availability of renewable
Resource potential
energy
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Natural Factors

Impact of climate change v

Natural environment

Island diversity (culture, politics, etc.) Island diversity
Divergence in perspective with
international organizations
Lack of regional coordination

International Organizations External to country
influence
Regional Organizations

Below are detailed descriptions of the second order codes that were used for coding the seventy
five (75) interviews.
7. 2 Second Order Codes
Theme 1
Stakeholder Interaction
This theme looked at the impact of the relation between organizations or groups involved in a
renewable energy project. It focused on the interaction of the 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 important in this 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 be written down but have arisen out of common
practice or organizational norms. It addressed issues of the roles of each stakeholder and whether
there may be duplication of roles or stakeholder ambiguity. It also looked at the awareness of
each stakeholder of other stakeholder roles and whether there is a common understanding of
definitions and terms across the board.
Theme 2
Expertise and Knowledge
This theme considered whether local stakeholder groups have the human capacity to undertake
the tasks necessary to establish and/or maintain a renewable energy project. This may include
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engineering, business, architectural or management skills required to do tasks. This can relate to
level of training and education available to stakeholders and opportunities to learn from
experiences of other political jurisdictions in the region or internationally. It embraces both
qualitative and quantitative aspects, in that both the level of training of individual and the
number of trained individuals in a stakeholder group can affect its ability to function in a project.
It also encompasses the awareness and general knowledge of the community of the various
technologies.
Theme 3
Project Funding
This theme looked at the effect of financing for projects at the start up. It considered the degree
to which these 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. Having determined this, the theme explored the 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 barriers in order for entrepreneurship to take place.
Theme 4
Transparency and Accountability
This theme addressed the role of openness of the process to the success of projects and the
degree to which agencies in the projects are accountable to other stakeholders and the 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 which documents 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 adhoc processes with no regularity and consistency.
Theme 5
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Utility Structure
This theme addressed barriers to the development of renewable energy that relate specifically to
the nature of the electricity utility in the political jurisdiction. This means the physical 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 as the voltage of transmission, distribution and hourly loads.
The theme also relates to the regulatory structure of the utility, whether it is vertically integrated,
single buyer or an open market. It also considered the ownership structure and to what extent
competition is present or 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.
Theme 6
Ownership
This theme related to the challenge which ownership of projects or technologies posed to
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 ownership of projects often determines where the control lies and
may have a significant impact on decision making.
Theme 7
Technology and Industry
This theme related to the level of technology available in the country both in the area of
renewable and conventional technologies which could facilitate or may be barriers to innovation
in general and developing renewable energy technologies in particular. It related to the
establishment of renewable energy industries in particular as well as the issues of whether there
is a competitive market or the existence of entrepreneurs with the necessary resources to develop
such industries.
Theme 8

115

Government Politics
This theme addressed the 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 developed by the previous one.
Theme 9
Resource Potential
This theme related specifically to the amount of renewable energy resources available in the
political jurisdiction. It considered the extent of the resource as well as whether there have been
sufficiently rigorous 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 resources found in nearby political jurisdictions. It also took into
account the amount of conventional energy sources within a political jurisdiction as this can also
be a hindrance to the development of renewable energy.
Theme 10
International Organizations
This theme considered the role of the international community on the development of renewable
energy projects in the political jurisdictions and region. Here the impact of countries involved in
bilateral and multilateral arrangements are considered. Important in this theme is an analysis of
the roles of agencies such as OAS, World Bank, UN and IADB. It is also important within this
theme to assess how the goals of these organizations converge or conflict with those of specific
political jurisdictions or the region as a whole.
Theme 11
Natural Environment
This theme related to the impacts on the natural environment of the energy sources chosen and
how these affected decisions to develop renewable energy. This theme takes into account factors
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such as carbon emissions, climate change, effects on rare species, marine life, air, water and soil
quality.
Theme 12
Energy Pricing
This theme related to 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 kWh of the
renewable energy source being used or proposed as well as the cost of energy using current
technology and conventional fuels within the political jurisdictions. This theme was concerned
with operational costs rather than start up costs and looked at the effect 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.
Theme 13
Policy Instruments
This theme related to formal policy instruments which are used to support the policy statement of
a government and lead to successful implementation. This included legislation, standards,
regulations, financial mechanisms that can be directly related to the central policy. The reason
for investigating this theme was to determine whether the instruments are facilitating the
achievement of goals set out in policy, or 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 between these aspects and reduce overall implementation barriers.
Theme 14
Regulatory Scheme
This theme referred to barriers related to the method of regulation employed for the electricity
utility or utilities in the country. This referred to the nature of the body that regulates the utility,
whether it was a government agency or an independent or quasi-governmental agency. It also
addressed whether an incentive method such as price cap or revenue cap of regulation was being
employed.
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Theme 15
Psychology and mindset
This theme looked at the influence of the 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 personal experiences, 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 aspects such as the willingness of political jurisdictions to be
leaders or developers as historically they may have sought to follow the lead of developed
countries. These psychological aspects are also related to status quo biases which tend to
constrain individuals and organizations to maintain the same behavior that they are accustomed
to rather than promote change
Theme 16
Island diversity
This theme referred to the challenges posed by a region made up of small individual islands
rather than one contingent landmass. 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 also specific
vulnerabilities to climate change and other related environmental impacts. This theme addresses
the challenges related to the differences among the political jurisdiction as they have different
political systems, language and legislative systems.
Theme 17
Government Policy
This theme looked at the effect of written policy statements and policy documents, green papers,
vision statements, party manifestos and other guiding documents. This investigation helped to
determine whether the level of formalization affects the effectiveness of such policies.
Theme 18
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Individual influence
This theme looked at the impact of champions and other individuals with a degree of legitimacy
in a political jurisdiction, on the outcome of projects. Especially in small political jurisdictions,
experts or persons respected in an area can have a great deal of influence on the policies or
projects which get local support. This may also have some impact on programs that will attract
funding from donor agencies or the private sector. Individuals 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 cases 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.
Theme 19
Regional Organizations
This related to the effect of regional organizations on the development of renewable energy both
at the country level and the wider Caribbean level. In investigating this theme, much
consideration was given to the roles of Caricom and the sub regional organization of OECS
(Organisation of Eastern Caribbean States) and CARILEC (Caribbean 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 or creating conflict of
values, goals or policies for the states involved.
Theme 20
Entrepreneurship
This theme referred to issues relating to business development. This included whether there were
opportunities for markets and whether the projects within the political jurisdiction in renewable
energy were 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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7.3 Third Order Codes
Formal Institutions (Transparency/ accountability, utility structure, project ownership, policy
instruments, regulatory scheme, government policy)
Informal Institutions (Government politics, expertise and knowledge, psychology and mindset,
stakeholder interaction)
Individual Influence
Natural Factors (Resource potential, natural environment, island diversity)
Financial factors (energy pricing, project funding, entrepreneurship)
External to country influences ( Regional organizations, international organizations)

7.4 Coding Frequency and Interaction Coding

After coding, the frequency of the occurrence of the second order themes was tabulated and the
data was also analyzed to investigate the interaction of the themes, particularly where the
interaction was between two second order themes which were not part of the same third order
theme. Interaction of second order themes from different third order categories was an indication
of an interaction between two of the third order themes. The postulation 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 the causal link between these
themes.
The strength of the link was further explored through a quantitative survey explained in Chapter
Nine.
The table below shows the fifteen most frequently occurring themes. The number of sources
refers to the number of interviews where the particular theme was mentioned or alluded to. The
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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 by me as the researcher. A second set of coding by another researcher was not
undertaken due to limitations in time and human capacity.
Table 6: Nodes, sources and quotes
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

The  high  number  of  quotes  related  to  ‘technology  and  industry’  is  affected  by  the  fact  that  many
respondents spoke about current or planned projects in renewable energy and gave the relevant
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details.  The  mention  of  ‘technology  and  industry’  did  not  in  many  cases  refer  to  the  impact  of  
level of technology available in the political jurisdiction on the outcome of the project. Therefore
I  did  not  regard  ‘technology  and  industry’  as  a leading independent variable, in the analysis
described in Chapter Ten.
The  large  number  of  quotes  related  to  ‘  Stakeholder  Interaction’,  ‘  Psychology  and  Mindset’  and  
‘Expertise  and  Knowledge’  point  to  the  importance  of  informal  institution aspects in many of the
Cases  and  suggest  the  importance  of  ‘informal  institutions’  as  a  significant  factor  relating  to  
success or failure of projects.
The  frequency  of  occurrence  of  factors  such  as  ‘Policy  Instruments’  and  ‘  Government  Policy’  
points  to  the  importance  of  ‘formal  institutions’  although this importance appears to be less
significant than the impact of formal institutions.
The importance of economic factors is indicated by the frequency of factors such as
‘Entrepreneurship’  and  ‘Energy  Pricing.’  Other  significant  codes  related  to  international  and  
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.

Table 7: Interaction of Nodes
Interaction

Number of Quotes

Technology- Stakeholder Interaction
Technology- Expertise Knowledge
Technology - Policy Instruments
Stakeholder Interaction - Expertise Knowledge
Stakeholder Interaction - Psychology Mindset
Technology- Psychology
Stakeholder Interaction- Government Policy
Policy Instruments- Gov Policy
Technology- Energy Pricing

208
206
205
188
183
182
172
163
160

Technology- Entrepreneurship
Psychology Mindset- Expertise knowledge
Stakeholder Interaction- Policy Instruments

158
153
149

122

Technology- Gov Policy
Technology- Regional Organizations
Technology- International
Technology- Project Funding
Psychology Mindset- Gov Policy
Policy Instruments- Entrepreneurship

141
140
132
128
121
118

International- Stakeholder Interaction
Entrepreneurship- Stakeholder Interaction
Psychology Mindset- Policy Inst
International Organisation- Regional Org
Policy Inst- Energy Pricing
International- Expertise and Knowledge
Psychology Mindset- Entrepreneurship
Psychology Mindset- Energy Pricing
Regional Organization- Expertise Knowledge
Project Funding- International Org
Individual Infl.- Psychology Mindset
Stakeholder Interaction- Project Funding
Gov. Policy- Expertise Knowledge
Psychology Mindset- International
Expertise Knowledge- Energy pricing
Expertise Knowledge- Project Funding
Individual Influence- Stakeholder Interaction
Expertise Knowledge- Entrepreneurship

117
115
114
113
112
109
108
107
105
104
98
98
95
95
88
87
86
84

Table 19 shows the interactions of codes. Interactions indicate the places in the interview
transcripts where two codes are referred to in the same sentence or fragment of text. The
frequency of which certain combinations of codes were coincident gave an indication of the
causal link between the codes.
The  interactions  shown  in  the  table  suggested  that  ‘Stakeholder  Interaction’,  ‘Expertise  and  
Knowledge’  and  ‘Policy  Instruments’  had  a  correlation  with  the  development  or  levels  of  
intention to develop renewable energy projects. These three codes also showed strong levels of
interaction with each other.
Interactions  of  codes  such  as  ‘  Government  Policy  and  Policy  Instruments’  and    ‘Stakeholder  
Interaction  and  Policy  Instruments’  suggest  a  link  between  formal  and  informal  institutions.
Interaction  of  the  codes  ‘Entrepreneurship  and  Stakeholder  Interaction’  and  ‘International  
Influence  and  Stakeholder  Interaction’  indicate  the  link  between  informal  institutions and
financial factors and between informal institutions and international influence.
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The linkages suggested by the frequency of interactions as shown in Table 19 were used in the
developing the conceptual model presented in Figure 13.
Figure 10 shows the interactions of the twelve most frequent code interactions. The higher peaks
across the diagonal are the interaction of the variable with itself. The other  ‘peaks’  and  ‘valleys’  
indicate the variation of strength of interaction across the variables.

Figure 10: Graphic of top 12 codes Interactions
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Figure 11 shows 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 of the variable.
Key relationships are the interaction between technology and the variables, Stakeholder
interaction, Expertise and Knowledge and Policy instruments. There is also a strong relationship
indicated between Stakeholder Interaction with Expertise and Knowledge and Psychology and
Mindset

Figure 11: Graphic of Top 15 Coding interactions
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Based on the frequency of interactions in Table 19 and the frameworks presented by Espinoza
and Vredenburg (2010) and Russo (2003), I developed the model in Figure 14. This model
complements the model proposed by Espinoza and Vredenburg (2010) but investigates more
closely the interactions and mechanisms that determine the impacts of formal and informal
institutions on legitimacy, focusing in greater depth on the role and impact of the individual
champion.

Figure 12: Model of Construct Relationships (Ince, 2012)
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Figure 13 Building on the Model (Espinoza and Vredenburg 2010)
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The main additional contribution of the Ince (2012) model is the way in which the individual
champion is considered separately. The results of the qualitative study suggested that the
individual had a key role in shaping informal and formal institutions, which are important in
conferring legitimacy on an industry.
Figure 14 provides selected quotes to illustrate three of the key relationships which were
suggested from the results of the qualitative analysis
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Figure 14: Illustrative Quotes of Construct Relationships
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Further quotes that illustrate the linkages between constructs are provided in Appendix 14. The
Appendix 14 also shows how the four specific hypotheses listed below were generated. These
hypotheses are implicit in the model presented in Figure 13.
These hypotheses were investigated using quantitative techniques which are discussed in
Chapters Eight, Nine and Ten.
List of Hypotheses


The level of international agency 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.



The influence of champions in a political jurisdiction correlates with the level of informal
institutions within the political jurisdiction that support the development of renewable
energy.



The extent to which informal institutions support the development of renewable energy in
a political jurisdiction correlates with the extent to which there is entrepreneurial interest
in the Caribbean political jurisdiction for the development of renewable energy.



The level of international agency support for renewable energy in a political jurisdiction
correlates with the extent to which the informal institutions are developed in a political
jurisdiction to support renewable energy development.
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Chapter 8. Research DesignTesting of Hypotheses through Questionnaire Based Email Survey.

A survey was designed to test causal relationships in the wider Caribbean, 36 jurisdictions.
Questions developed through adaptations of surveys that were tested for construct validity.

8.1 Introduction
This chapter explains the method used to test the hypotheses developed in Chapter Eight. The
rationale for using a quantitative survey as part of the method of analysis was given in Chapter
Four.
The survey was designed to improve the generalizability as well as the external validity of the
Case Studies conducted in the thirteen political jurisdictions to other parts of the Caribbean. The
survey questionnaire developed for the study is included in Appendix 13.
In conducting the survey for the wider Caribbean I sought to survey all 36 political jurisdictions
that I identified as part of the Caribbean. The full list of these political jurisdictions is given in
Chapter Two.
Questionnaires were sent out to all respondents who had taken part in the qualitative analysis. In
addition, contacts for potential respondents were obtained from CARILEC, Caricom and other
regional institutions. I also had significant number of contacts from various political jurisdictions
as a result of having worked in the Caribbean energy sector for more than ten years. All these
sector participants were contacted. Contacts that were sent questionnaires included government
representatives, electrical utility representatives, renewable energy companies, national oil
companies, research/ education institutions, independent consultants, regulatory agencies,
regional organizations and NGOs.
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The model to be tested consisted of five variables. In order to test the five constructs at least 30
data points are needed in the sample (Hair, Black, Babin, Anderson). Therefore it was important
to have at least 30 political jurisdictions in the Caribbean included in the research sample. Even
with the inclusion of 36 political jurisdictions, the sample was small. The results from then were
therefore not given a large level of validity within the dissertation.
8.2 The research instrument- reliability and validity check
Feedback of the initial draft was obtained from one doctoral student in marketing, one doctoral
student in statistics, my doctoral supervisor and two individuals that work in 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.
8.3 Links between questions and constructs
Impact of international and Regional Agencies
The questions used to measure this construct were taken from "Advanced manufacturing
technology adoption in developing countries: The role of buyer- supplier relationships in
Malaysia" by David Bennett and Azmawani Abd Rahman.
In this study the authors looked at the buyer/supplier relationship between Malaysian
manufacturing firms and international suppliers. The survey instrument used in the study
investigated the relationship between a commercial entity and its international suppliers for
particular goods. The questions in the study looked at issues 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 Organizations are responsible for funding or
offering support for the governments in renewable energy development. These 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 respect the 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 measure the attitudes of individuals
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 of entrepreneurship and quality of life was not
used. In the study the attitudes to change and innovation being measured give an indication of
the likelihood of the stakeholders to embrace new technologies and new ways of doing business.
Informal Institutions
The questions in this section have been adapted from Sharma and Vredenburg (1998) which
studied the degree to which proactive or reactive approaches to corporate social responsibility
lead to the development of organizational capabilities and competitive advantages 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 oil
companies in the study conducted by Sharma and Vredenburg (1998). Proactive companies were
deemed to be those that were driven through corporate culture or other factors which may
emerge from the values or core beliefs of the organization and members. In my study the
questions have been adapted to investigate the perceptions from all the stakeholders investigating
what values and business cultures are present in both the government and utility organizations.
For the measurement of informal institutions in government the questions were adapted from the
doctoral thesis of GaYatri Pandit (2011). 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 a separate instrument for measuring
than the one that was used to measure informal institutions related to the utility since some
questions related to utility have a commercial focus while measures related to government refer
more to issues of policy.
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Government Attitudes to Sustainability and Renewable Energy
This construct was measured using questions from the Sharma and Vredenburg (1998) study that
were  used  to  measure  the  companies’  attitude  to  environmental  protection  and  sustainability.  The  
construct being measured in the 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 were also adapted from Sharma and Vredenburg (1998).
In that study, the questions were used to measure extent of renewable energy used and
perceptions of the potential as seen by those in the industry. The reason for using these questions
to measure this construct comes from the fact that activities past and current in renewable energy
in the political jurisdictions being studied are an indication of the intention to undertake further
projects in the area.
Influence of Champions
These questions were modified from constructs developed in Howell et.al 2005 in the Journal of
Business Venturing. This paper explains the steps in developing the construct which was used in
determining  the  strength  of  the  champion’s  influence within an organization seeking to develop
an innovation. The situation is analogous to my Caribbean study where I am seeking to establish
the influence of the champion within the political jurisdictions in general.
Multiple Respondents: The unit of analysis for this research was ‘political jurisdiction’ and in the
study I attempted to obtain multiple responses from each country. Respondents were solicited
from many areas within the jurisdiction including government, electric utilities, regulatory
agencies, renewable energy companies and independent consultants. It was considered that
‘averaging  out’  responses  over  a  number  of  stakeholders  would  give  a  representative  perspective  
of the country closer to the philosophy or attitude of the entire political jurisdiction.
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Survey Administration response 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 questionnaire were measured in most cases using Likert- type interval scales (ten
point).
Significance levels:  A  ‘p’  value  of  less  that  0.10 was considered to be statistically significant.
This cut-off level for statistical significance is general considered reasonable for social sciences.
Measuring performance
In  seeking  to  determine  success  of  projects,  and  ‘performance’  the  variable  ‘intentions  to  
develop  renewable  energy’  was  used this is because the renewable energy industries in the
Caribbean are only now starting 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 renewable energy
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 necessarily translate to actual projects is one of the
limitations of this study.

135

Chapter 9. Results- Quantitative Analysis
9.1 Introduction
This Chapter presents the results of the quantitative survey, assesses the responses and explains
the process of analysis of the results through the method of multiple linear regression analysis.
The results presented here are analyzed in Chapter Eleven and interpreted in conjunction with the
assessment of the qualitative analysis and case studies presented in Chapters Five, Six and
Seven.
9.2 Response Rate
One hundred and forty (140) people responded to the survey from 34 political jurisdictions in the
Caribbean.
Table 8 provides the number of respondents from each political jurisdiction collected.
Table 8: Responses by country/ political jurisdiction
Country/ Political Jurisdiction

Number of respondents

Barbados

31

Jamaica

10

St. Lucia
Dominica

10
7

Guyana

7

Cuba

6

Curacao

6

Aruba
Belize
Grenada
Haiti
Guadeloupe

5
5
5
5
4

Trinidad and Tobago

4

Dominican Republic

3

Nevis

3

St. Maarten

3

St. Vincent and the Grenadines

3

United States Virgin Islands

3

Bahamas

2
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Montserrat

2

St. Kitts

2

Turks and Caicos

2

Anguilla

1

Antigua and Barbuda

1

Bermuda

1

Bonaire
British Virgin Islands
Cayman Islands

1
1
1

French Guyana
Martinique

1

Puerto Rico

1

Saba

1

St. Eustatius

1

Suriname

1

For further analysis, the political jurisdictions may be grouped into regions, based on the extent
to which political jurisdictions could theoretically be grouped 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 linked on the basis of having common
language and history. Mainland territories 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 unique challenges. This left Barbados, Bermuda, Jamaica and Trinidad and Tobago to be
considered individually.
Table 9: Responses by region

Country/ Region

Number of Respondents

OECS

34

Barbados

31

Dutch Islands

17

Mainland Territories

14
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Jamaica

10

Spanish islands

10

French islands

10

Island chains

9

Trinidad and Tobago

4

Bermuda

1

The graph in Figure 15 shows the number of responses from each of the listed stakeholder
groups.
Figure 15: Responses by Stakeholder group

Figure 16 shows the position or role in the stakeholder groups of the respondents
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Figure 16: Responses by Position in Organisation

9.3 Multiple Linear Regression Model
In seeking to determine the extent to which one construct in our model was a driver to another
construct I developed a multiple linear regression model. It is important in developing this model
to designate constructs as either dependent or independent variables. This was needed, as the aim
of the overall research is to determine the impact of each of the various factors defined as
constructs  on  the  political  jurisdiction’s intentions to develop renewable technology, I designated
‘technology’  as  the  dependent  variable  and  all  other  variables  as  independent  variables.  That  is  
not to say that there is no interaction between the other variables before they influence the
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technology development. It is just that for this investigation I focused only on factors that drove
technology. I explored the relationship between the constructs in more detail in the test for levels
of correlation between variables which is explained later in the chapter.
Below is the regression equation that was run
tot_tech= a0+ β01tot_ext+ β02tot_cham+β03 tot_gov+β04tot_util+β05tot_entr

tot_ext

External country influence

tot_cham

Influence of individual champions

tot_gov

Government informal institutions

tot_util

Electric utility informal institutions

tot_ entr

Level of interest in entrepreneurial activities

tot_tech

Intention to develop renewable energy
technologies

Explanation of variables being tested

External to country influence: Measure of the extent to which external agencies or nations
outside of the political jurisdiction have an impact within the political jurisdiction.

Influence of individual champions: Measure of the level of impact of an individual champion
or individual champions within a political jurisdiction.

Government informal institutions: Measure of impact of informal institutions caused by
attitudes and norms of government agencies.

Electric Utility Informal Institutions: Measure of impact of informal institutions caused by
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attitudes and norms of electric utilities.

Level of interest in entrepreneurial activities: Measure of level of attitudes to entrepreneurship
of persons responding to the questionnaire.

Intention to develop renewable energy technologies: Measure of the extent to which the
government of the political jurisdiction intends to pursue development of renewable energy
technologies

Table 10: Regression Results

Coefficientsa
Model

Standardize

Sig

t

p

d
Coefficients
Variables
1

2

3

(Constant)

Beta (β)

Std. Error
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

0.383

0.705

(Constant)

19.335

tot_ext

0.527

0.750

6.329

0.000

tot_cham

0.727

-0.109

-0.856

0.400

tot_gov

0.368

0.223

1.831

0.078

tot_entr

0.269

0.064

0.502

0.620

1.387

0.176

6.433

0.000

(Constant)
tot_ext

11.036
0.520
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0.752

4

tot_cham

0.670

-0.087

-0.735

0.469

tot_gov

0.348

0.241

2.093

0.046

1.458

0.156

(Constant)

10.918

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 only statistically sig
variables when I tested at 10 % level.

To improve upon the model, I dropped tot until and tot entr and the regression model is reestimated 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 model I further dropped tot entr. At that point, tot ext and tot gov were
still statistically significant but now at the 5% level. To obtain a more parsimonious model, tot_
cham was 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 hovers in the region of the 70%
for all four models. The 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 model. This 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 11 the ‘r’ squared value indicates what percentage of the data can be explained by the
dependent variable.
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Table 11: R squared value
Model Summary
Model

R

R Square

Adjusted R Square

Std. Error of the
Estimate

c

3

.822

0.675

0.640

10.6574844

9.4 Hypothesis Testing
Table 12 Correlations between Constructs
tot_ext
Pearson Correlation
tot_ext

.342

Sig. (2-tailed)

.055

tot_tech

.279

.237

.226

.790**

.055

.122

.191

.213

.000

34

34

34

34

32

.302

.192

*

.447

.244

.093

.291

.010

.179

34

34

34

34

.185

*

.391

.425*

.311

.027

.015

1

34

34
.302

Sig. (2-tailed)

.122

.093

34

34

34

34

34

34

Pearson Correlation

.237

.192

.185

1

.305

.189

Sig. (2-tailed)

.191

.291

.311

.090

.301

34

34

34

34

34

34

Pearson Correlation

.226

*

.447

*

.391

.305

1

.272

Sig. (2-tailed)

.213

.010

.027

.090

34

N
Pearson Correlation
tot_tech

tot_entr

.279

N

tot_entr

tot_util

Pearson Correlation

N

tot_util

tot_gov

.342

34

Pearson Correlation

N

tot_gov

1

Sig. (2-tailed)
N

tot_cham

tot_cham

Sig. (2-tailed)
N

1

.131

34

34

34

34

34

**

.244

*

.425

.189

.272

1

.000

.179

.015

.301

.131

34

34

34

34

34

.790
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34

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

The results showed one correlation that was significant 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
renewable energy technology within that country.
There were three correlations at the 0.05 level of significance. This can be interpreted to mean
that there is a 95% probability that there is a correlation between the following.


Influence of champions within a country correlates with entrepreneurial interest in
developing renewable energy technologies within a political jurisdiction



Total level of government informal institutions within a country correlates with
entrepreneurial interest in developing renewable energy technologies within a political
jurisdiction.

Total level of government informal institutions within a country correlates with the level of
intention to develop renewable energy technology within that political jurisdiction.
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Chapter 10. Discussion of Results- Quantitative Analysis
10.1 Introduction
In this Chapter I analyze the correlations and results of the regression analysis conducted in
Chapter Nine. I discuss what the implications of the linkages or correlations may mean in light of
what was observed and understood from the qualitative analysis explored in Chapters Five, Six
and Seven. As recognized earlier the results of this quantitative analysis need to be treated
conservatively due to the small sample size and the non uniformity 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 with influence of external agencies (Beta= 0.52), influence of
champions (Beta= 0.67) and government informal institutions (Beta=0.38).
The impact of external agencies and the influence of champions on decisions to develop
technology is consistent with what was observed in a number of the case studies. In Curacao, for
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 impact made by
Karel Tujeehut, an individual champion in implementing that which he had gleaned from studies
and professional experience overseas, also appears to be significant.
In Nevis the international consortium helped 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, indicating that it may well be that
combination of international support and a local 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 variables discussed earlier, but there is evidence of informal institutions having a
direct impact on adoption of renewable energy technologies. There is also evidence in the Case
Studies of this effect. In Barbados, there was a definite push towards establishing the solar water
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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 to put the incentives in place due to his own
personal experience. Though there were formal incentives put in place, today in Barbados, the
use  of  solar  energy  technology  is  widely  seen  as  part  of  the  ‘culture’  of  Barbados,  with  many  
people adopting these systems today as simply a matter of course.
10.3 Key findings Correlations
There was a significant correlation at 0.01 found between the impact of international agencies
and  government’s  intention  to  develop  renewable  energy  technology.  This  is  reflected  in  the  
qualitative analysis results, which 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 institutions 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 0.05 level between 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 technologies. This 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 many of the political
jurisdictions that were included as Case Studies. These political jurisdictions included Barbados,
Jamaica, Curacao, Grenada, Bonaire and Guyana.
Analysis of the interview coding suggested that a significant driver through which this influence
was experienced was from the development of supporting informal 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 development of industry.
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Given that there is also a correlation between government informal institutions and
entrepreneurial interest, this suggest that champions in practice may have an impact on informal
institutions in the way which the hypothesis developed in the previous chapter indicates.
The degree to which the specific construct of ‘  influence  of  champions’  effects  the  output  of  
technology  in  renewable  energy  appears  to  justify  the  decision  to  treat  ‘champions’  influence’  as  
a separate construct from the other general informal institutions.
Previous studies such as Espinoza and Vredenburg (2010a) and (2010b) and Russo (2003) did
not make this distinction between the role of the champion and the informal institutions. This
study indicates that there is merit in using a model which differentiates between those effects.
The impact of both champions at a local level and international agencies at a more global level,
bear out perhaps the most significant difference between development of renewable energy in the
Caribbean and other parts of the world.
In Chapter Two it was recognized that the small size of the islands may mean that the individual
influence of champions on policy development and entrepreneurial activity may be more
significant than it is in larger countries. The quantitative results as well as the Case Studies
conducted appear to bear that out.
The degree to which the countries in the Caribbean rely on international agencies for financing,
technical assistance and policy setting is also borne out by the quantitative study, which suggests
a high correlation between this construct and the development of technologies in renewable
energy. This impact although recognized at the outset as significant was seen through both the
results of the quantitative and qualitative analysis to perhaps be more significant than the internal
informal institution and the financial considerations.
It appears that the international institutions often give the signal or the direct instructions to the
countries on the way in which policy should be developed or how economic incentives and trade
relationships should be structured.
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Chapter 11. Contribution to Literature, Conclusions and Limitations
11.1 Introduction
In this research I set out to determine what the barriers and the drivers were to renewable energy
development in the Caribbean and how such factors influenced each other. In many political
jurisdiction the conditions appeared to be favorable from an economic and energy security
perspective, yet there was little development of these renewable energy technologies in the
majority of cases.
In going about this study I evaluated the factors contributing to the success or failure of projects
by employing mainly qualitative methods, but I also included a quantitative survey. The analyses
suggested that the critical factors affecting the level of success in developing renewable projects
and industries within political jurisdictions were 1) the influence of international agencies, 2) the
impact of local champions and 3) the existence of informal institutions that supported the
development of the industry and technology. The level of international influence on a country
appeared to have an impact on the effectiveness of the local champions and these champions in
turn influenced and were affected by local informal institutions. These three elements are by no
means the only factors. For example, formal institutions were seen as important as well, but they
tended to emerge when the informal institutional environment was favorable.
In identifying those factors cited above as important, I was able to add to existing theory and
build on frameworks presented by Westley and Vredenburg (2007) and Espinoza and
Vredenburg (2010a) and (2010b). Westley and Vredenburg (2007) discussed the role of the
champion and the importance of networks and reporting relationships that are flexible. Espinoza
and Vredenburg (2010a) and (2010b) also spoke of the role of the champion  and  ‘green  culture’  
as aspects of informal institutions. These three papers formed the theoretical backbone on which
my study was based. In the Caribbean scenario, aspects of the situations presented in Westley
and Vredenburg (2007) were observed through the complex relationships between individual
political jurisdictions, regional and sub regional groupings such as OECS and Caricom, as well
as with international partners. Espinoza and Vredenburg (2010a) and (2010b) spoke to how
informal institutions can emerge from these types of networks.
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However, even though these papers referenced above alluded to the role of champions and their
importance in establishing networks and informal institutions, there was no in depth assessment
of how the number or effectiveness of individual champions impacts on the success of
sustainable energy innovations. My research was able to add to the existing theory presented in
these three papers by considering the role of the champion as distinct from other factors relating
to informal institutions. That role of the champion has emerged as significant in terms of the
success of renewable energy projects in the Caribbean and represents an additional dimension to
the model presented by Espinoza and Vredenburg (2010a) and (2010b).
The identification of the role of champions as a significant factor along with the impact of
international agencies and informal networks allows researchers to be able to make predictions
on whether a project will be successful if the number and influence of champions, relationships
with international agencies and aspects of level of informal institutions are known.
Espinoza and Vredenburg (2010 a and 2010 b) proposed the following model, previously
presented in Figure 6 (See Chapter Three). The model illustrates how various economic, natural
and institutional factors interacted in a sustainable industry. They then applied their model to
examples in developed and developing country jurisdictions.
The model highlights the importance of interactions between natural, social and economic
components, the importance of macro-economic factors and the role played by formal and
informal institutions.
Interviews undertaken in the Caribbean indicated that similar interactions occurred in the
Caribbean renewable energy sector. Areas where there was an indication of some difference in
the domain of the Caribbean were in the role played by individual champions in renewable
energy within the political jurisdictions. Additionally, the impact of international agencies was
observed to be critical as these agencies often play a major role in funding and providing loans
and technical assistance for projects. Using the Caribbean as a region of study rather than an
individual political jurisdiction added a level of complexity in terms of the networks that were
involved.
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As mentioned earlier, the research drew on aspects of theory from an investigation into the
preservation of biodiversity in an international domain, led by an individual champion, Ulyses
Seal (Westley and Vredenburg, 1997).
In taking these aspects into consideration, I proposed a model as a contribution to the theory
presented in Russo (2003) and Espinoza and Vredenburg (2010a) and (2010 b). The model
allowed for further elucidation of the formal and informal factors that confer legitimacy on a
renewable energy industry in the Caribbean; focusing on the role of the champion and the degree
to which legitimacy is gained through formal position in the organization, informal networks
within a political jurisdiction as well as ties to regional/ international agencies and other
governments.
Champions were considered to have formal legitimacy if the legitimacy emerged from formal
position or status in an organization or network, whereas informal legitimacy was considered to
be conferred on a champion if the legitimacy was conferred on the champion through informal
institutions
The model I developed was shown in Figure 12 and a diagram in Figure 13 (See Chapter 13)
illustrated how my model fits in to the Espinoza and Vredenburg (2010a and 2010b) model.
The model and theoretical framework was assessed from a qualitative perspective through
analysis of the interviews. Here there were a number of instances where champions were found
that operated in a complex network including national, regional and international organizations.
In many cases the champion in the network played a large part in generating interest in the wider
community, encouraging governments to invest in particular technologies and ensuring that
knowledge and expertise in areas surrounding the technology were diffused throughout the
domain.
Karel Tujeehut the CEO of Aqualectra in Curacao is an example of a champion who brought a
level of environmental awareness from his educational background in the Netherlands and was
able to influence behavior and attitudes both through formal and informal legitimacy. It is not to
say that the development of the industry within a political jurisdiction is down to just one person,
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it is just that he/she has been able to act as a convener due to the links with many other
organizations at the various domain levels.
There were situations where the interactions of champions who had obtained legitimacy from
different areas, combined successfully. For example, in the early days of the Caribbean
Renewable Energy Development Project (CREDP), Prof Oliver Headley whose legitimacy came
from technical knowledge, combined with Mona Whyte who had access to an effective regional
network and Tito Santos who had legitimacy with the international community through his work
with UNDP. The link later on with Caricom was important in gaining political legitimacy but
eventually the inability of that organization to perform the banking function of the project led to
its downfall.
In Jamaica, Dr. Raymond Wright through his legitimacy gained as a geologist was able to
influence the formal direction of the PCJ organization that he worked in and this was helpful in
establishing the Wigton Wind farm in that political jurisdiction.
In Barbados, Vincent McClean gained legitimacy from the years he spent building his business
(Aqua Sol) and his technical and engineering background. Here he has been able to introduce
innovation into the company with the assistance of funds that became available after a ‘buy out’
by a Trinidad company (Solaris).
In Nevis, the combination of Minister Carlisle Powell and his Permanent Secretary Ernie
Stapleton combined formal and informal legitimacy to be able to mobilize interest in wind farm
and geothermal development.
These and other examples highlighted in the dissertation, serve to suggest that the role of the
‘champion’ is important within the Caribbean renewable energy context. The impact of this
effect on other constructs such as formal and informal institutions and level of entrepreneurship
were tested for in the quantitative survey. The results indicated a correlation at the 0.05 level
between the influence of champions and the interest of governments in developing technology as
well as between the constructs of influence of champions and entrepreneurial interest to develop
renewable energy within the political jurisdiction. In spite of these correlations, the results due to
small sample size cannot be used to state a conclusive relationship.
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International influence was also tested for in the quantitative analysis. This aspect within the
sample showed a correlation at 0.05 level between the impact of international agencies and the
development of informal institutions within electric utilities that support renewable energy.
There was a correlation recorded at 0.01 level between the impact of international agencies and
overall interest in establishing renewable energy industries within the Caribbean.
While the nature of the study and its limitations prevent me from firmly suggesting that this is
definitely the case throughout the Caribbean, there appears to be enough of an indication to merit
further study into the phenomenon.
11.2 Limitations of Study
In the qualitative study, I attempted to get as wide a range of interviewees as possible; focusing
especially on representatives of government and electric utilities. However, it was not always
possible to get all the interviewees that were desired, as many times flight schedules and
limitations in travel budget meant that some meetings had to be abandoned. Therefore, it was not
always possible to get officers or professionals of equivalent position in every political
jurisdiction in the case studies.
Constraints in time, resources and linguistic abilities meant that only English and Dutch political
jurisdictions were involved in the qualitative aspect of the study. It was not clear whether
principles and trends gleaned from these interviews could be extrapolated to the wider
Caribbean. In testing I was also unable to hire a second person to do coding in order to remove
personal bias.
In the quantitative study, the survey was designed to be a census rather than a case with random
or theoretical sampling (Sharma and Vredenburg, 1998). I designed it in this way because the
unit of analysis was political jurisdictions and there was therefore no opportunity to have a
sample size greater than 36, which is just over the total required to do a study with statistical
validity given the number of variables that I wished to assess (Hair, Black, Babin and Anderson,
2007).
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In order to maximize results of the study, invitations were sent out widely to all of the 36
political jurisdictions of the Caribbean with questionnaires and solicitations done in the relevant
languages of English, French, Spanish and Dutch.
In most cases I contacted stakeholders based on my knowledge of who the experts were in the
region and where I had contacts. As a result the response rate was not homogenous across all of
the political jurisdictions. It is possible that this inequality in number of responses could have
introduced bias.  Barbados,  my  ‘home’  political  jurisdiction  had  a  response  rate  which  was
considerably higher than those for other jurisdictions.
The type of respondent that participated in the survey was also different in each political
jurisdiction, because I collected questionnaires from any stakeholders related to the industry that
were willing to submit responses. Therefore, I did not have similarity in the type of respondents
in the sample across all of the political jurisdictions.
There was also a response bias in the  sample,  as  those  who  were  sent  invitations  and  didn’t  
respond represent about 50%.
Another  limitation  comes  from  the  fact  that  the  responses  were  based  on  the  respondents’  
perception  of  the  situation  of  their  ‘home’  political  jurisdiction.  In  some  cases the respondents
were asked what their views were on the government and utility perspectives. The extent to
which  the  respondent’s  perception  of  the  energy  sector  in  their  political  jurisdictions  reflected  the  
real situation is not known.

11.3 Implications of Study for Caribbean Energy Policy and Development of Renewable
Energy Projects
The results of the study have highlighted the importance of both formal and informal institutions
to the development of energy projects. I found that such effects may even be greater than those
related to economics.
Given the foregoing, it is important that emphasis is placed as much on preparing the
institutional environment as it is on seeking to invest in technologies that are viable for
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businesses. Important in these developments are informal institutions as well as formal ones.
Traditional informal institutional aspects such as culture, informal networks and mindset of the
population have not been considered to a large degree within policy.
There has often been an emphasis on rigid policies high in level of bureaucracy within The
Caribbean. However, a flexible framework without a highly detailed policy may be the most
appropriate. Developments of projects in Curacao, Nevis, Barbados and Jamaica have all had a
measure of success without there being a formal policy in place to direct the market or send
signals.
That is not to say that a comprehensive policy in place may not have made these projects even
more successful, but the difficulties encountered by St. Lucia in entering into a contract that was
not in their favor, suggests that flexibility may still be the best approach.
The flexibility shown by the government in changing of the regulatory roles of OUR and JPSCo,
in Jamaica seems to have assisted that political  jurisdiction’s development of renewable energy
technologies.
The experiences highlighted and discussed within this dissertation have many practical
implications for the development of energy sectors and the approach which should be used to
develop energy projects and energy  policy.  The  importance  of  having  persons  ‘on  the  ground’  
who can drive projects at local level is key. The extent to which such champions can mobilize
support and inspire confidence from international agencies and funding institutions is also
important.
In my experience I have seen projects in the Caribbean fail because there has not been sufficient
consideration of the need to have a blend of knowledge and support from champions in the local
community and support of the capital and resources of international organizations.
The attitude of international agencies has been at times to  ‘throw  money’  at  Caribbean  political  
jurisdictions in order to satisfy the obligation of their organizations to facilitate development in
the region. In response, the  Caribbean  political  jurisdictions  have  been  eager  to  ‘grab  the  money  
and  go’  and  the  result  is  that  there  is  not  the  follow  through  needed  to  make  sure  that  projects  are  
developed in a sustainable manner. Given the need for governments to show results of their
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efforts every five years when they face the electorate, there is little incentive to do the necessary
groundwork to ensure that projects that will reap benefits in 15 or 20 years are undertaken.
Sometimes governments or the International Agencies have sought to bridge the gap between
funding of projects and successful implementation by having persons involved that have a
perspective beyond the immediate economic and political concerns. These persons often drawn
from NGOs, research and educational institutions and environmental groups have certainly
helped to push projects ahead, but in many cases they have not been effective in bridging the
gap. This is because in spite of their specialist knowledge and interest in the area they work, they
do not have the appreciation of the goals and strategies of other stakeholders. This lack of ability
to understand the perspective of others has made them successful at advocating their own
positions, but not always in finding effective win-win solutions that will benefit the entire
system. In other words, renewable energy projects in the Caribbean tend to emphasize
multidisciplinary teams rather than interdisciplinary ones.
My dissertation has shown that the effectiveness of champions in a network can be increased if
such champions have connections to international agencies and have a good understanding of the
formal and informal institutions within the political jurisdiction. The more the number of
stakeholder groups within which the champion has legitimacy, the more effective he or she will
be in making a transformation within the network and leveraging change.

I am attempting to apply this principle in the formation of a small company registered in Canada,
Element Renewables Inc. (ERI). The company consists of me and two Canadian nationals, one
an engineer and the other a business analyst. In terms of the knowledge I have acquired of policy
and strategy in the Caribbean and the link I have with the region from being a national of
Barbados, I believe I can  bring  a  level  of  local  ‘know  how’  to  projects  we  undertake  in  the  
Caribbean.
At  the  same  time,  I  have  been  exposed  to  the  Canadian  ‘way  of  doing  things’, having been a
student located in the Haskayne School of Business at the University of Calgary. I have worked
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with my supervisor Harrie Vredenburg as a Teaching Assistant in courses related to Business and
Environmental Strategy and made several presentations to MBA classes on my Caribbean
research. Being involved in the Business School has helped to broaden my perspective and
understand what persons involved in business in Canada may see as viable projects. At the same
time I have been able to share with persons that have the business interest, what the specific
needs of the Caribbean are.
My supervisor Harrie Vredenburg, is on the Board of Directors of ERI. His involvement gives
the company further access to the University research and links also to industry in Calgary
through his position as the Suncor Energy Chair. The links to industry are further strengthened
by the two other core members of the company who currently work with petroleum companies.
The other Board member has also had experience with start up business projects over more than
20 years.
I consider that such a team has a structure that is ideally positioned to have an impact of
renewable energy development in the Caribbean. Many members of the team bring multiple
skills to the table and there is much that is gained from frequent communication among the
members. International investors and Caribbean political jurisdictions can both have a measure
of confidence that there are members of the team that will seek to ensure that their interests are
met as the projects are completed.
It is hoped that building on my research, more teams of this nature are formed that will make
investments in projects in renewable energy more mutually beneficial to all involved and help
transform the energy sectors of specific political jurisdictions in the region and of the Caribbean
on the whole.
11.4 Discussion- Suggestions for future study
The limitations in the study mean that the results and relationships indicated between variables
need to be viewed conservatively. Nonetheless, I consider that the study has made a significant
contribution to literature as an exploratory study that can serve as an indicator of where further
investigations should be focused.
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In particular, I think that more robust quantitative studies should be undertaken to explore the
relationship between the constructs defined in my proposed model. It would be interesting to
investigate whether this type of relationships exists for other political jurisdictions in the world.
Further studies should also address how the relationship between the constructs for subgroupings
of the Caribbean in terms of the categories presented in Chapter Nine. It would also be useful to
investigate whether the link between these constructs is considered to be the similar for all
various stakeholder positions.
Another aspect that this study highlights that deserves further investigation is the relative
importance of formal and informal legitimacy in the effectiveness of champions. This study
suggested that both are important but there is still further work that can be done to determine in
which circumstances one or the other form of legitimacy is important. Increased research in this
area can help determine which type of person will be most effective in being a champion or
spearheading a project in a particular political jurisdiction.
There is also a need to further study the impact of international agencies on regional renewable
energy projects and the development of renewable energy industries. This study indicates that
there is a direct link between the influence of these agencies and a number of regional projects.
However, there have been circumstances where the link with an international agency has not
translated into success. There are indications that the lack of understanding of informal
institutions may contribute to the failures, but it would be useful to conduct qualitative and
quantitative studies to determine to what extent this is so. Studies in this vain would help both
international agencies and Caribbean political jurisdictions identify what is the ideal nature of the
relationship between international agencies and Caribbean political jurisdictions for effective
delivery of projects.
It is important to note that previous to this study there had been no comprehensive research
undertaken in this domain and there was little in the area of existing data that could be used to
build the study. Consequently, the majority of the data discussed and analyzed within this study
has been primary data collected during the course of the writing of this dissertation. It is hoped
that this data collected can now serve as a database for other researchers interested in studying
the energy industry and other aspects of social phenomena within the Caribbean.
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Appendices
Appendix 1- Dominica relationship between stakeholders
The following quotes and commentary describe and emphasize the relationship between
stakeholders in Dominica and how they affected projects and attitudes towards development.
Mr. Joseph Williams the Project Manager at the Energy Desk of the Caricom Secretariat
recognised the importance of the French investment and support for the geothermal project in
Dominica. The French government have by legislation established a tariff structure whereby all
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citizens of France pay a similar tariff regardless of location. The large reliance of nuclear power
in France has kept the cost of energy to the consumer in mainland France reasonable. Citizens of
Guadeloupe and Martinique pay a similar rate for electricity even though the price per kWh to
produce electricity is far more expensive in the Caribbean islands. Mr. Williams explained.
“Guadeloupe  has  a  highly  subsidized energy price, apparently by legislation
people in Martinique and Guadeloupe cannot pay more for energy than people in
France. The difference between energy costs in the French islands compared to
mainland France is significant. This puts some strain on the French economy. If
geothermal (from Dominica) can come in to produce electricity at a lower price
this would relieve  some  of  the  pressure  from  the  French  economy.”  (  Joseph  
Williams, Caricom Energy Desk)
The Electricity Act, out of which the provision for the development of the Independent
Regulatory Commission (IRC) emerged included the involvement of other players such as OAS
at the hemispheric level, but there was also a presence of experts from the regional domain, as
those contracted through the OAS were all nationals of the Caribbean.
Regulatory reform
As a result of the public outcry and the deterioration in relation between Domlec and other
energy stakeholders, the government took the decision to remove the exclusive license of
Domlec and introduce the provision for competitive markets for both generation and distribution
in Dominica. (Note: There is no transmission voltage in Dominica).
To achieve this, there was significant reform of the Electricity Act that took place. In addition,
the government with the assistance of funding from the World Bank introduced a regulator for
the electricity sector, Independent Regulatory Commission (IRC) to administer the new
regulations, foster transparency and facilitate the development of new Independent Power
Producer (IPP) arrangements with private participants in the sector.
In spite of the legislative change, no new players have been able to come into the market for
electricity generation or distribution. Mr. Colin Cover Managing Director of Domlec spoke of
the difficulties that new players in the market faced in attempting to come into Dominica.
“They  removed  that  exclusivity hoping that somebody could come in and replace
Domlec.  But  it  wasn’t  realistic,  utilities  can’t  just  come  in  and  set  up  like  that.  It  
takes years to come in and set up a utility. When our license was removed like that
it was difficult to know how to plan  investments.”  (Colin Cover, Domlec)
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Mr. Cover also responded to the criticism leveled at Domlec by some energy stakeholders and
members of the general public who suggested that Domlec had been delinquent in adequately
maintaining its infrastructure for producing electricity and that the cost of electricity to the
consumer was higher than it should be.
“We  are  always  under  pressure  but  people  don’t  recognize  that  there  are  
challenges caused by the terrain and remote areas in bringing electricity to
Dominica. That is one of the reasons that rates are high and we are not always
able  to  get  the  most  modern  plant.”  (Colin  Cover,  Domlec)
One energy stakeholder in Dominica provided a frank assessment of the public perception of
Domlec within the country.
“The  relationship between Domlec and the population of Dominica is awful.
People  don’t  like  Domlec.”  (Dominica  Energy  Stakeholder)
Some energy stakeholders saw the regulatory reform as a 'knee jerk' reaction which was not well
thought out and did not make sense given the Dominican reality. One stakeholder expressed his
disagreement with the action of the government in moving so quickly towards liberalisation.
“The  break  up  was  madness.  It  doesn’t  make  sense  to  have  competition  in  a  
country  as  small  as  Dominica.”(  Dominica Energy Stakeholder)
In spite of the difficulty in stakeholder relationships, there are indications that there is
improvement. There has been a change in the leadership of Domlec in 2008 with the current
CEO Colin Cover, a citizen of Jamaica having previously worked in the Bahamas, taking over as
Managing Director. This seems to have made a difference in terms of the relationship between
stakeholders. Mr. Cover himself explained.
"When I went to meetings (with government), I went there with an open mind.
Although  I  didn’t  agree  with  them  all  the  time  I  didn’t  see  the  government  as  
beasts with horns like many people in this company did. So things I would say
have worked reasonably smoothly since I was here although we have had some
heated debates............Lance at IRC is a guy you can work with. I may not always
agree with him but at least he listens to you. Sometimes government has some
lingering doubts over Domlec which are a throwback to the Pre 2006 time, but all
in  all  things  are  looking  up.”  (Colin Cover, Domlec)
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Mr. Lance McCaskey, the Executive Director of the IRC established in 2008 is also not a
national of Dominica. He is a Guyanese, who worked in the area of telecommunications
regulation in that political jurisdiction. Similarly to Mr. Cover, Mr. McCaskey was not involved
in the energy sector during the period where the relationship between Domlec and the
government was at its most acrimonious.
This experience of having two actors in the sector who were not part of the history of the
difficult relationship appears to have been fortuitous. Although there is a lack of legitimacy of
both persons, related to them not being intimately familiar with the Dominica situation, the
independence they brought from coming from the outside seems to have been an advantage.
As actors who are heads of their respective organisations, the opportunity for them to shape a
new informal institution was high. This is consistent with the study by Batilana (2010) who
speaks of the importance of the position of actors in an organisation in predicting their influence
as champions on the institution.
One regional energy stakeholder gave some more background on the circumstances that led to
the decision by the government to change the legislation. This stakeholder suggested that much
of the difficulties stem from Domlec's failure to fulfill its obligations to the country as a national
electric utility.
“The  Dominica  experience  was  a  bit  of  a  nightmare.  Domlec  was  blamed  by  the  
government for not fulfilling over decades their commitment to invest in the
energy sector, not only in renewable energy..................Obviously there were
agreements .....................There was an understanding that Domlec had to invest
in stabilizing their electricity generation in doing certain things to make the
energy sector more secure................The Dominica electricity system is in a
mess. They have outages , they have lots of problems, because the investment
obligations were not fulfilled, the frustration culminated in the government
saying that right here and now we will liberalize the sector. At that moment the
government did not have a policy it was a frustrated reaction of Prime Minister
Skeritt. He got a task force together that formulated out of pasting together
something from the new law that finished completely with the monopoly of
Domlec, revoked the license, shortened the remaining time of the license to
2015  and  opened  up  the  sector  to  independent  power  producers.”  (  Caribbean  
Energy Stakeholder)
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One other Caribbean energy stakeholder spoke of the liberalization activity of the Dominican
government and was of the view that it has had a negative impact on relations right through the
sector.
“They  (Dominica)  don’t  seem  sure  why  they  liberalized.  They  are  in  total  
confusion, everybody. The  government,  the  private  sector,  the  utility.”(  Caribbean  
Energy Stakeholder)
A stakeholder in the Caribbean thought that the Dominica government's action to liberalize the
sector was done in the hope that electricity prices for local consumers would be reduced.
However, the stakeholder considered that it was lack of investment in infrastructure that was the
underlying problem.
“There  was  huge  antagonism  (between  government  and  Domlec).  They  put  the  
legislation in place to get the utility to lower prices. The conditions under which
the utility operates in Dominica has prevented investment in infra-structure.”  
(Caribbean Energy Stakeholder)
Notwithstanding the misgivings of many stakeholders within Dominica and the wider Caribbean,
Mr. Michael Fadelle in the Ministry of Energy sought to explain the rationale for the decision to
liberalise the electricity sector in Dominica. He spoke about having legislation to allow for
people to produce energy for their own communities should that turn out to be a technically and
economically viable option.
“Of  course  many  people  look  at  a  small  country  like  Dominica  and  think  that  it  is  
crazy to have competition in electricity in such a small market. But we were never
looking to have a competitive market in distribution with lots of players. We just
felt that if there was an individual that had a solar or other renewable generator
and there were people in the village or community around him that could benefit
from the power they should be nothing precluding him from providing energy for
those surrounding him. It would not make sense in such a situation for the resident
to have to connect to Domlec in order to buy power from their neighbour. When
you look at the number of remote communities in Dominica it could well be
economically beneficial to allow a small renewable producer to distribute
electricity  in  the  community.”  (  Michael  Fadelle,  Ministry  of  Energy)
It will only be seen as time goes on whether the decision to liberalise the market brings long term
benefits. However, the liberalisation process led to the development of the regulatory authority
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IRC which was the first of its kind in the Eastern Caribbean. The IRC was funded in full by the
World Bank in its first two years of existence. The Executive Director of the IRC, Lance
McCaskey explained.
“The  project  was  completely  funded  by  the  World  Bank  for  the  first  two  years.  
That was to get us up and running as we looked to get staff. That funding has
ended now and all of our funding now comes from government. Unlike some other
regulators we are not allowed to get levies from the service providers such as
Domlec.”  (Lance  McCaskey,  IRC)
This serves as an example in the Caribbean where an international agency has played a
significant role in development occurring within the energy sector of the Caribbean. Here the
World Bank as a direct provider of finance is effecting the formal institution as it would have
influenced the structure of the organization and the resulting reporting relationships (Espinoza
and Vredenburg 2010 a, 2010b).
The present interest by the French government and now the company from Iceland to see
development of geothermal resource in Dominica is not the first attempt within the country to
develop and commercialize geothermal energy. Over the last twenty years, local interest in
development of the geothermal potential on the island has been led by Mr. Kerry McDonald, a
developer from the USA. Mr. McDonald is well known in Dominica for promoting geothermal
energy and has over the years expanded his interest in commercializing the resource in Dominica
to other islands in the region, most notably in Nevis. His efforts so far have not proved
successful in either political jurisdiction. However, he is now in the forefront of plans to develop
geothermal in Nevis with the company, West Indies Power. He continues to be involved in
geothermal development in Dominica although the area in which he has an interest is considered
to have less potential than the Wotton Waven site.
One energy stakeholder in Dominica spoke of the efforts of Kerry McDonald in the political
jurisdiction over the years.
“Kerry  is  undoubtedly  very  enthusiastic  and  I  believe  that  his  heart  is  in  these  
developments . But we have to recognize that Kerry had a PPA with Domlec from
as far back as 1995 and after working more than 20 years in the Caribbean, he
has  not  produced  one  single  watt  of  electricity  in  the  entire  region.”(Dominica  
Energy stakeholder)
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Another stakeholder spoke of the doubts that people had regarding Mr. McDonald and the fact
that although he was still being considered as a possible developer, his record meant that more
attention was being paid to the development by the company from Iceland that was seeking to
develop Wotton Waven.
“Mr.McDonald is still working here in Dominica. He was here years ago looking
at geothermal but he was just talking about it then, nothing happened, he never
even put a shovel in the ground. But in 2008 he came with backing so we are
now seeing that things can happen.”(Dominica  Energy  Stakeholder)
The story of Kerry McDonald's involvement in Dominica demonstrates both the benefits and
limitations of champions and informal institutions that can form as a result of a champion's
activities  (Espinoza  and  Vredenburg,  2010a  and  2010  b).  Mr.  McDonald’s  personal interest and
enthusiasm would have played a part in popularizing geothermal energy and creating general
interest in what was possible.
However,  Mr.  McDonald’s  inability  to  get  the  support  in  terms  of  the  formal  institutions  and  
agreements to establish long term contracts and financing eventually became an impediment as
he sought to move to the level of a commercial developer in Dominica. In taking the geothermal
development forward, larger foreign investors and companies have managed to secure the
contracts and take the project further.
There are similarities with this move from a focus on informal institutions to the greater
importance of formal institutions as the project development plans have move forward and what
happened with the CREDP project discussed earlier in Chapter 5.
In that case Mona Whyte and the CEIS were recognised as players that had a significant impact
in getting interest around the projects but were unable to gain the legitimacy in terms of access to
formal institutions to make them suitable to lead the project in the long term (DiMaggio and
Powell, 1983, Trist, 1983). Both these situations support the ideas of Aldrich and Fiol (1994)
about the relative importance of formal institutions compared to informal institutions as projects
develop.
It appears that as an individual, Kerry McDonald has also been seen as one without the formal
institutions and backing to be the ideal developer in the long term in Dominica. Here as in the
case with the CREDP, the government appears to have put greater trust in more established
international institutions. As is discussed later, the situation surrounding Mr. McDonald is
somewhat different with respect to his involvement in the development of geothermal energy in
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Nevis. It appears that Mr. McDonald may have learned from his inability to secure financing in
Dominica and has been able to assemble a viable business consortium in Nevis.
Even as some members of the general public are critical of the continued performance of
Domlec, the IRC are now seeking  to  extend  Domlec’s  license  for  the  next  five  years  in  order  to  
create stability in the sector. Mr. Lance McCaskey Executive Director of Domlec explained.
“We  are  looking  at  extending  the  license  to  Domlec  because  they  have  another  five  
years. Five years is not even a gestation period for an investment project in
generation. So we are hoping to begin engaging Domlec in talks about the
granting  of  a  license.”  (Lance  McCaskey,  IRC)
Mr. McCaskey noted that there was need for public consultation as he considered that members
of the public did not understand the difficulties that the entire sector would endure if the
government took the decision to suddenly get rid of Domlec.
“What  we  will  do  is  use  the  opportunity  of  the  license  to  go  out  to  consultation  
and we will include Domlec. The  people  are  saying  they  don’t  want  any  renewed  
license for Domlec, they just want Domlec to go. And of course the government
has  to  follow  the  people’s  perspective.”(Lance  McCaskey,  IRC).
The utility is also facing issues relating to stranded investments even as they try to upgrade plant
and improve service. This was noted by Mr. Cover as one of the main barriers of the utility as it
sought to bring on more renewable technologies (Anderson and Tushman,1990).
“They  want  us  to  upgrade our plant and bring in more renewables but they have
not made it clear what they are going to do about our investments in the old plant
that we have that has not reached its age of retirement...............Who is going to
pay  for  Domlec’s  stranded  assets? The consumers. So if you are not careful what
will happen is that you will set up a system, produce electricity cheaper but find
that the consumers are paying more because they have to pay for the investment,
it’s  stranded.”  (Colin  Cover,  Domlec)
Mr. Philip's assertion that the installation in Petit Coolibrie was put in by the developer 'just for
fun' is an interesting one. This suggests that when it comes to this type of development, there
are times when considerations other than economics are at the forefront. The idea here is that
especially for developers with financial resources, there can be a desire to develop renewable
resources because they acquire some sort of self satisfaction. Understanding more about the

176

basis of this motivation and the informal institutions behind it may well provide some insight
into one of the main drivers for development of the resource.
Mr. Philip was careful to emphasise that these developers who were interested in establishing
these solar photovoltaic projects were mainly people from overseas. This is an example of how
an informal institution which may have its basis in the international experience of an individual
developer may have a positive impact on local renewable energy development. Karol Philip
went on to add the following comment regarding the future prospects of the establishment of
solar projects in Dominica. Once again Mr. Philip highlighted the importance of international
customers.
“I  think  there  is  a  future  for  the  solar  business  in  Dominica  especially  in the
area of rural electrification. Once we continue to have persons from overseas
coming in who are prepared to install systems for the wider good of the
environment I will have business. There are places here where it is just not
feasible for the grid to reach them but people if they could get power there
would  be  happy  to  set  up  things.”  (Karol  Philip,  Solar  Business  Developer)
Mr. Philip also spoke of the potential for development of the solar water heating market in
Dominica. This market has not taken off in that country in the manner that it has in Barbados
and some other Caribbean political jurisdictions.
Mr. Philip considered that this was because of lack of appropriate formal institutions in the form
of tax incentives.
“We  don’t  have  all  the  incentives here that there are in Barbados although we are
removing the duties on the equipment now. I have had a system installed on my
house that has worked well for years. I have no complaints.”(Karol  Philip,  Solar  
Business Owner)
Although he stated the importance of the formal institutions, Mr. Philip also spoke of a barrier
related to 'unrealistic expectations' and general lack of knowledge of consumers. These aspects
relate to informal institutions (Espinoza and Vredenburg 2010a, 2010b).
"I think at times that people have unrealistic expectations about the performance
of solar water heaters. We have some solar water heating in Dominica, both Solar
Dynamics  and  SunPower  from  Barbados  are  here.  However  customers  still  don’t  
seem to understand the savings that could be gained from installing them. I think
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that  it  is  a  lack  of  knowledge,  they  just  don’t  understand.”  (Karol  Philip,  Solar  
Business Owner)
The idea of the interaction between formal and informal institutions being critical to the
development of a sustainable industry is one explored by Espinoza and Vredenburg (2010a
and2010b) and Russo (2003).as well as aspects related to mindset which are connected to
informal institutions. A similar influence on the project development for the solar water heating
industry in Dominica seems to be present.
Appendix 2- Nevis geothermal development
The commentary and quotes in this section analyse the roles of networks and individual
champions in the geothermal development in Nevis.
Mr. Carlisle Powell Minister of Communications, Works, Public Utilities, Posts, Physical
Planning, Natural Resources and the Environment has responsibility for energy resources
development in Nevis. He explained how the support from Iceland, the development of the Geo
Caribe project and the interest from the consortium West Indies Power combined to facilitate the
development of the geothermal project.
“We  gave the company West Indies Power license to do more exploration of the
resource and we got support from Iceland. The OAS were very instrumental in
facilitating the technical assistance that we needed . They have a major project
which  is  looking  to  develop  the  area.  That  is  the  Geo  Caribe  project.”  (Carlisle  
Powell, NIA)
The Geo Caribe was a project within the OECS territories but was administered at the
hemispheric level by the OAS who also offered coordinated technical assistance. This
organisation structure with the interaction of domains, emphasises the role of decentralised
structures in successful networks. This is a concept explored in some detail by Westley and
Vredenburg (1997) and Bertels and Vredenburg (2004).
Mr. Ernie Stapleton, Permanent Secretary in the ministry with responsibility for energy in Nevis
emphasized the role that the OAS played in the regional development of geothermal energy.
“OAS  was  the  main  organization  behind  the  push  to  develop  geothermal  in  the  
region. They have a vision for maximizing the use of geothermal energy in the
Caribbean.”  (Ernie  Stapleton,  NIA)
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The funding and financing has come through West Indies Power which has both regional
investment and financing from the USA.
Mr. Keith Nichols of the OECS Secretariat spoke about the West Indies consortium and the
involvement of the US along with local Nevis investment.
“West   Indies   Power   that   is   currently   operating in Nevis is not a Nevis owned
company even though Nevis may have some involvement. They are trying to spread
their influence in St.Lucia and Dominica as well. The main owners are US,
although the company was set up to work in the West Indies. The intention is to
satisfy local needs fully and then possibly to export. There has been talk of
providing electricity via undersea cable to Puerto Rico. One has to look at the
capital cost of that investment. The intention is for the countries that are looking at
geothermal,  is  to  export.”(Keith  Nichols,  OECS  Secretariat)

Appendix 3- Nevis involvement of Kerry McDonald
Mr.  Cartwright  Farrell  spoke  of  Mr.  McDonald’s  involvement.  His  impact  in  Nevis  has  not  only  
been from a financial perspective but in developing interest in the community about geothermal
energy in general over many years. As has been the case in Dominica, Mr. McDonald appears to
have played a part in the informal institution surrounding the geothermal development.
“Kerry  McDonald  was  very  much  the person who started it. He had been coming
to Nevis for years as a visitor and often spoke of the opportunity that Nevis had for
developing geothermal. Although we knew that there was geothermal energy
resource on Nevis for years, Kerry was the first person to actually demonstrate it
to the people by actually drilling in a few places and getting steam. In spite of his
presentation to government and others over the years it was in 2006 that he
actually got the financial backing and came with a different commercial approach
with  the  group  West  Indies  Power.”(Cartwright  Farrell,  Nevlec)
These comments suggest that Kerry McDonald had informal legitimacy in terms of his interest in
developing geothermal in Nevis but lacked the formal legitimacy in terms of financing to back
up his personal interest.
There is however some optimism that Kerry McDonald now has the resources and capability to
deliver on a geothermal project.
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Appendix 4- St.Lucia Solar
St.Lucia Solar
The following section considers the factors leading to the growth of solar energy in St.Lucia.
Neranda Maurice spoke of the economic incentives which have led to an increase in the use of
solar water heaters in St.Lucia.
“The interest in solar water heating for domestic use has grown with loans now
available to persons wishing to install systems.” (Neranda Maurice, Ministry of
Sustainable Development)
Judith Ephraim of the Sustainable Development Unit also spoke about the impact of the loans for
solar water heaters.
“You  can  get  solar  water  heaters  now  the banks are advertising for loans. You can
go to ‘Courts’ and then buy a solar water heater on hire purchase. To some extent
the solar water heaters are now more accessible to funding.”  (Judith  Ephraim,  
Ministry of Sustainable Development)
Photovoltaics
There are also plans in St.Lucia to develop solar photovoltaics although the uptake of this
technology has been slower than that for solar water heaters. Neranda Maurice of the Ministry of
Sustainable Development spoke of some of the projects that have been developed by government
with assistance of GTZ. St. Lucia was one of the countries under CREDP- GTZ and benefitted
from funding from that institution.
“ There are three PV demonstrations systems installed (National Trust Building
Vieux Fort, Castries craft market, Vieux Fort Comprehensive School) with net PV
metering.  Solar  cooling  introduced  with  incentives.”  (Neranda  Maurice,  Ministry  
of Sustainable Development)
Appendix 5- St.Lucia wind energy
The following commentary and quotes look at the factors affecting the development of wind
energy in St. Lucia.
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One St.Lucia energy stakeholder spoke about the challenges to wind development which have
been due to the difficulty of securing the land. The stakeholder explained that the land owner
was not satisfied with the price he was offered and eventually took the utility to court.
“We  also  had  some  difficulties  regards  to  wind.  We  made  headway  and  then  we  
had problems with an individual land owner who realized the value and asked for
more money. When the project seemed to be going ahead the land owner took the
utility  to  court.”  (St.  Lucia  Energy  Stakeholder)
Mr. Cornelius Edmund the Deputy Managing Director of Lucelec expounded more on the
situation  from  the  utility’s  perspective.
"We wanted to then go forward with the project but we could not move without
getting access to the land. We would have to buy the land but the land owners
were resisting. It was a spot of 610 acres that was held by a very well connected
family  in  St.  Lucia………………We  wrote  to  government  about the situation and
they decided to use the provisions of the Electricity Act to acquire the land on
behalf of a national project. Government was going to buy the land and sell it to
Lucelec. Shortly after, the government changed and the new government rescinded
that  decision………………We  then  put  up  another  pylon  with  an  anemometer  to  
continue measuring but the land owner was determined to intervene no matter
what. They closed the gates that were leading to the site and also went to court
and got an injunction.”  (Cornelius  Edmund,  Lucelec)
An engineer with Lucelec was involved in doing wind measurements on the site. He spoke of
being ejected from the premises when he went to put up an anemometer there.
“The day when we were erecting the anemometer the guy in the family that was
resisting  wind  development  actually  came  and  chased  us  off  the  land.”  (Engineer,  
Lucelec)
Appendix 6- Curacao policy development
The following commentary and quotes speak to the issues relevant to policy development in
Curacao.
Mr. Maduro described the collaborative process used for the policy development.
“We  had  three  sessions  with  the  help  of  the  Dutch  and  the  University  of  
Amsterdam. They assisted us with setting up the dialogue. They encouraged us to
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dialogue up to the point of getting people angry and then they would bring a
resolution. People would think that because I am from the refinery I would be
pushing oil but it was the opposite. We spoke of the break up of the utility as an
option. The discussions were vigorous. We talked about an electricity supply from
Venezuela to here. We struck a balance everybody had to give in a little
bit…………………It  was  important  to  bring  in  somebody  from  outside  that  had  
authority. We found a former judge who commands respect. He just has to walk
into a room and people respect him. He has no knowledge of energy other than
using it at home but he can stand above all the stakeholders. We had a local
professor as well who could lift himself above the politics. We had a lady also
from a religious group that represented the civil society that would put up
something  different  from  the  pure  scientific  and  business  approach.”  (Selwyn  
Maduro, Refineria di Korsou)
This process was an interesting one and there appears to be legitimacy given to it because the
collaborative approach itself is one favoured in the Netherlands. However, similar collaborative
process were used in policy development in St.Lucia and Barbados even if the degree of
complexity may have been less.
Appendix 7- Bonaire policy
The following commentary and quotes speak to issues affecting development of energy policy in
Bonaire.
The establishment of Bonaire as a 'dive capital' appears to have been linked very closely to an
individual, 'Captain Don' an American who was a frequent visitor to the island for many years.
“Captain Don was a big driver for the diving industry here in Bonaire. He had a
yacht and decided to race. It became the Bonaire Sailing Regatta for 44
consecutive years. He is from the USA he is very old ,has lost one leg now but still
dives.”  (Roy  Silberie,  WEB  Bonaire)
The Bonaire government set out on developing policy with a specific and explicit focus on the
environment.
“Now  we  have  finished  the  Master  Plan  Bonaire.  We  want  to  develop  Bonaire  to  
have more than 20,000 people and no more than 1500 divers. All stakeholders
were  involved  in  this  plan.”  (Roy  Silberie,  WEB  Bonaire)
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Appendix 8- Jamaica stakeholders
The following commentary and quotes speak to development of policy, projects and stakeholder
roles in Jamaica.
It appears that much of the policy development in Jamaica has been driven from individual
interest within the government and PCJ. Apart from the influence of Dr. Raymond Wright in
championing renewable energy, other senior ministers are considered to have played a role in
developing the energy policy.
Felicia Whyte is a renewable energy consultant with the Caribbean Electricity Utility
Organisation (CARILEC) based in St. Lucia. She is a Jamaican and has some experience with
the development of the energy policy within that political jurisdiction. She noted the influence of
Ministers James Robertson and Philip Paulwell.
“Jamaica  started  work  in  2005  after  having  this  draft  policy  for  years.  Then  this  
new minister came in and decided it was time to get something done. A lot of it has
to  do  with  the  political  will.  If  it’s  not  there  things  don’t  move.  The  minister  in  
Jamaica who pushed it was James Robertson. Originally it was Philip Paulwell
but  that  was  just  draft,  then  it  was  Clive  Mullins  who  took  it  a  step  further.”  
(Felicia Whyte, Carilec)
Ms. Whyte went on to speak about the role of PCJ as well and the importance of the policy to
set the framework for the utility in its new ownership structure.
“The  process  was  all  led  out  of  PCJ  and  employees  of  the  Ministry  of  Energy even
before there was an energy policy, they saw the need. The Jamaica utility was
privatized  in  2006.  The  policy  didn’t  speak  specifically  to  incentives  or  feed  in  
tariffs. The policy looks at some of the technologies and tries to set the framework.
Discussions were being taken about the amount of renewables that the utility could
take and the regulator also sent out regular requests for proposals.”  (Felicia  
Whyte, Carilec)
Even as the policy in Jamaica is being finalized and improved, aspects of the draft have been
used to direct the development of the sector over the last few years. In that sense, the draft has
played a role in shaping behavior even though it has not been officially enforced. It has affected
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the informal institution. Leighton Waterman, Project Officer with the Caricom Energy Desk up
until 2009 explained.
“Even  though  their  (Jamaica)  new  policy  has  not  been  finalized  they  have  been  
going ahead and doing their development based on what the draft
proposes.”(Leighton  Waterman,  Caricom  Energy  Desk)
One of the aspects of that draft policy is that businesses can receive up to 15% over the avoided
cost for renewable energy production. The granting of this 15% is however not guaranteed for all
installations. One Jamaica energy stakeholder spoke about it but was concerned about how this
figure was arrived at in the policy.
"Jamaica get avoided cost of generation but only capacity if the renewable energy
project is generating firm capacity. A wind project for example would not get
capacity. The (Jamaica) government is giving a 15% over avoided cost for
renewable  but  nobody  knows  how  they  came  up  with  15%.”(Jamaica  Energy  
Stakeholder)
In Jamaica there was an expressed desire in many cases to reduce the influence of the external
international organization on national projects. There was a sense that there was a disconnect
between the goals of international organizations and the needs of the country.
As a result there was a move by the government to reduce the involvement of international
agencies in local project development in some cases. This is being done by phasing out some of
the longer contracts with overseas development and also by training more local people in the
technology.
A representative of PCJ explained the thinking of the government.
“Part  of  PCJ’s  mandate  and  Act  is  for  technology  transfer.  We  didn’t  want  to  have  the  
manufacturers run everything. We have local engineers who are understudying and
trying to develop our own local capacity. Some people have these long service warranties
with suppliers, we want to phase that out. We have memorandums of understanding
where we try to integrate some of the students into our projects. If we are doing a hydro
project we take some students along so they get to see how the study is done and what
equipment is required. That was the brainchild of Mr. Gary Jackson former manager and
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he wants to bring the local talent into the mix. So it is not only consultants flying in and
out. (Representative, PCJ, Jamaica)
One representative of a solar water heating company in Barbados spoke about the factors that
were seen as holding back development in Jamaica in comparison to Barbados. The involvement
of government as regulator and competitor in the market was seen as a barrier.
“Jamaica  remains  behind  Barbados  (in solar water heating) because issues of
sizing, temperature and performance have not been solved. The sizes are too small
for the consumer. The Jamaica government is seeking to be a regulator and
stimulator in the market place by bringing in systems from markets where cost may
be  lower  and  installing  systems  in  housing  projects.  It’s  difficult  to  be  a  regulator  
and competitor. The market did not develop as quickly in Jamaica due to this
government involvement. There are (solar water heating) companies in Jamaica
but they import and sell rather than develop their own technologies.
Manufacturing allows you to make product based on the requirements of the
particular market and build infra-structure.”  (Solar  Water  Heating  
Representative, Barbados)
Jamaica have sought to develop the solar water heating industry through a Demand Side
Management (DSM) program administered by JPS. Mr. Conroy Watson of the Energy Division
considers that it was effective in stimulating interest in the market.
“JPS  for  example  had  a  DSM program in 1994 or 1995, a five year program. The
beauty about that program and one of the more successful components was that
you could buy a solar water heater and there was no upfront cost. The DSM
program was a turning point in trying to push renewable energy and energy
efficiency. We have a renewable energy village where the entire community is run
off  PV  and  that  came  out  of  the  DSM  program.”(Conroy  Watson,  Energy  Division)

Appendix 9- Jamaica wind energy
The following quotes and commentary speak to the factors critical in the development of wind
energy in Jamaica.
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Michelle Chin Lenn is an engineer with the Wigton Wind Farm Project which has been set up by
government as a separate commercial entity. Ms. Chin Lenn spoke about some of the work done
by PCJ in the early years
“Even  though  they  started  some  serious  studies  in  1996  people  have  been  doing  
wind studies since the 70s and the first oil crisis. Looking for ways we can
diversify and become less dependent on fossil fuel. They did hydro projects from
50  years  ago  so  the  next  thing  was  to  branch  into  other  technologies.”(Michelle  
Chin Lenn, Wigton Wind Farm)
Damian Lyn emphasised the need for the local industry to have close contacts with international
entities if the business is to be developed to its potential. He recognised that there was need for
interaction at the level of the international supra domain, especially with companies out of
Europe ( Trist, 1983; Vredenburg and Westley 1997).
“We  (APS)  look  to  Europe  a  lot.  So  you  will  find  we represent companies out of
Europe  and  US.  When  it  comes  to  grid  tied  systems  and  solar  water  heaters  I  don’t  
think you can beat Europe. Even products now used in US are coming out of
Europe.”  (Damian  Lynn,  Alternative  Power  Systems)

The capacity installed in 2004 was 20 MW and is operated by a company Wigton Wind Farm
Inc., set up under the umbrella of PCJ. Michelle Chin Lenn is a Project Manager of Wigton Wind
Farm and spoke about the arrangement.
“Well  we  are  a  subsidiary  of  the  Petroleum  Corporation  of Jamaica (PCJ). They
had started some wind studies of sites between 1995 and 1998 basically to find a
suitable site for a wind project. They did feasibility study in 1999 then signed a
power purchase agreement in 2001 and then contracts for wind turbines and the
balance of plant between 2002-2003.”(Michelle  Chin  Lenn,  Wigton  Wind  Farm)

Michelle Chin Lenn is satisfied with the technical performance of the wind farm.

“We  are  averaging  about  30%  capacity  factor  which  is  not  bad.  I  visited  some  
plants recently  in  Chile  and  they  were  only  get  19  or  20%.”  (Michelle  Chin  Lenn,  
Wigton Wind Farm)
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However Ms. Chin Lenn recognizes the economic difficulties in making the wind farm viable,
which are due in part to some of the technical issues.
“From  the  feasibility that  was  done  in  1999  the  production  wasn’t  as  much  as  they  
projected. They actually experienced higher operation and maintenance costs than
they  projected.  Higher  finance  costs  from  the  loan  part……..  In  addition  JPS  was  
charging us heavily for reactive power. We have been contesting the way they
interpret the contract so that is being resolved. In all the windfarms I have visited
they  don’t  get  charged  for  reactive  power.  It’s  unique  here………We  had  to  do  
some modifications. We actually installed additional capacitor banks in the
substation. That was the first challenge and we have had some reliability issues
with that. Just getting that to the level we want. The actual wind turbines about
four or five years in we started to have some cable breaks. The manufacturer had
to go back to the supplier and redesign that so for a while we were trying to get
them to acknowledge that that was an issue. Then the rates issue, it took several
years  even  for  them  to  get  a  rate  increase.”  (  Michelle  Chin  Lenn,  Wigton  Wind  
Farm)
Others in the Jamaica energy sector consider the initial contract between PCJ and JPS was
disadvantageous to PCJ. Damian Lyn of APS gave his opinion on the level of the tariff offered.
“I  think  Wigton  is  a  success  because  it  is  producing  technically  what it should
produce. Where it has been criticized is what the  feed  in  tariff  was  set  at.”  
(Damian Lynn, Alternative Power Systems)
One representative of PCJ also expressed the opinion that the present contract was not favourable
to the company.
“Capacity is just a derating of the overall capacity. The overall capacity is 20 MW
but the actual live capacity is 7 MW. So they (JPS) can pay them for the 7 MW. But
it  is  bad  contract  and  they  are  getting  zero.”  (Representative,  PCJ)

Dr. Raymond Wright echoed this sentiment.
“We  had  to  in  the  end  accept  a  price  way  lower  than  what  we  wanted.  We  wanted  
8 cents/ kWh and ended up accepting 5.6 cents/ kWh. That made a big difference in
terms of profitability. We would have made profits at 7 cents/ kWh.This meant we
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were losing from the very beginning. We also had a problem in respect of VARS
(Variable Acoustic Resonance), and we had to pay them somewhat continuously
for  that.”  (Raymond  Wright,  PCJ)
This is an example where the informal institutions that were weak by virtue of their being a lack
of knowledge and capacity meant that there were barriers to developing formal agreements.
A senior representative of JPS expressed some concern about the technical performance and the
continued economic viability of the projects
“Perhaps  we  could  have  developed  in  smaller  increments  rather  than  with  one  
20MW wind farm. When we signed that contract for Wigton we were not clear on
what some of the impacts would be on the system. For example the impact of
reactive power was significant  in  terms  of  our  transmission……………..There  is  a  
technical barrier in that a number of resource assessments are not bankable. The
studies done by University of the West Indies and others are not strong enough to
take to the bank to say you want to develop something like a wind
farm…………There  is  a  political  difficulty  in  that  customers  are  paying  more  for  
the windfarm. In fact in the beginning there were customers who lived near to the
wind farm who thought that their electricity would now be free. That was an
example  of  a  lack  of  education  which  has  led  to  unfulfilled  expectations.”  (Senior
Representative, JPS)
Part of the influence for the development of wind technology appears to have come from
Curacao which was the first country in the region to develop this technology. Nu Capital of
Curacao has been involved to some extent in the Jamaica development. This is an example where
communication within the larger domain of Caribbean political jurisdictions may have facilitated
development similar to the way discussed by Russo (2003) and Westley and Vredenburg (1997).
Mr. Roy Kolader of NuCapital in Curacao also spoke of how the relationship with Raymond
Wright developed. It appears that this informal relationship was important in the network and
ultimately  helped  Dr.  Wright’s  effectiveness  as  a  champion.  The  relationship  with  Curacao  also  
helped the Jamaican company in securing Dutch funding.
“Raymond  Wright  from  Jamaica  has  been  very  involved  in  wind  development  and  
we have worked with him. We are like brothers. We were involved in doing the
feasibility study for the wind farm in Wigton and we were able to help them in
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securing  financing  from  the  Dutch  government.”(Roy  Kolader, Nu Capital,
Curacao)
There are plans now in place for the expansion of the wind farm by 14 MW. This expansion had
to be approved by the OUR. Mr. Richard Brown an Analyst in OUR responsible for the
regulation of JPSCo, spoke about the approval of the OUR and how things may develop going
forward.
“The  14MW  Wigton  license  we  approved comes under that 15MW threshold where
you could make a proposal. In fact they were talking about 18MW but we
approved  14MW.  There  we  didn’t  actually  go  out  for  the  proposal  but  the  proposal  
was  made…………..For  example  the  Wigton  is  expanding  the  20MW  of  wind and
added an additional capacity of 14 MW, this is roughly 7MW firm capacity. Even
then the capacity factor is so low that even in the planning you have to ensure you
have back up for that. The nature of the resource does not affect capacity
requirement.”(Richard  Brown,  OUR)
There is a suggestion that the development of the wind project in Jamaica has acted as a spur for
other renewable energy in Jamaica and perhaps for the wider Caribbean as well. It is further
evidence that the development of a technology in one political jurisdiction could lead to interest
in others in a manner similar to Nevis in geothermal energy or Barbados with respect to solar
water heaters.

Hopeton Herron an officer responsible for electricity regulation within the OUR spoke more
about it.
“About  1995  the  OUR  was  set  up  as  a  prep  company,  in  1997  it  came  into  being,  
the Act was 1995. This activity was all in preparation for selling the utility. The
regulator was set up so that when the utility was privatized they would be a
regulatory body set up. When it was government things came as edict from the
minister  and  the  minister  got  application  for  tariff  increase………….  At  that  time  
of privatization only the utility had system planning expertise. A lot of the people
who were in the utility became part of the OUR when it was set up. Once they got
word that the utility was going to be privatized a lot of people flew out and came
here (OUR). When the government looked at the landscape, JPS could not regulate
itself or do its own planning because it was now competing with others generating
electricity to go on to the grid. The ministry would have been the next people to do
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it  but  the  ministry  didn’t  have  the  capacity  in  place.  PCJ  was  considered  but  they  
didn’t  have  the  capacity.  Where  was  the capacity? In the OUR. So it was stuck on
to  us  due  to  our  capacity.”  (Hopeton  Herron,  OUR)
Mr. Fitzroy Vidal senior officer responsible for the development and communication of the
country’s  energy  policy  explained.  Mr.  Vidal  added  that  the  government  is now seeking to
rescind that exclusivity that it had given to PCJ.
“Yes, there is a conflict, so every time PCJ tries to go for whatever OUR raises its
flag. Every time OUR goes for something PCJ raises its flag. It was an untidy
situation but we are addressing that. In fact there is a draft paper now to rescind
that exclusivity. (Fitzroy Vidal, Energy Division,)
A senior manager of JPSCo spoke also of the conflict in roles he perceived between the OUR
and the PCJ.
“There is some difficulty still in the sector related to the relationship between OUR
and PCJ. PCJ is pushing the government mandate, going out trying to find
renewable energy where they can and trying to drive it. However at the same time
OUR is going out trying to work out least cost planning and portfolio standards
that include renewable energy and work out how much renewable energy should
be developed. These two arms are not working well in their coordination at this
time.”  (Senior  Manager,  JPSCo.)

Appendix 10- Barbados PV
The following commentary and quotes relate to activities surrounding the development of PV
projects in Barbados.
Mr. Jeff Shepherd a Manager at Solar Innovations Inc. a new company that has developed as a
spinoff of an electrical contractor Simmons Electrical, is confident that Barbados can repeat the
success of the solar water heating industry in the area of photovoltaics.
“We  (Barbados)  have  been  involved  in  solar  for  over  30  years.  We  have  been  
pioneers. I am sure Barbadians will be happy to be pioneers again in the area of
solar  photovoltaics.”  (  Jeff  Shepherd,  Solar  Innovations  Inc.)
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Some in the sector consider that the photovoltaic industry is likely to be the leading renewable
energy industry in the near future. This is especially so because the renewable energy rider
proposed as a pilot project by BL&P at the rate hearing in 2010, has been approved by the Fair
Trading Commission (FTC). The renewable energy rider allows independent power producers
selling electricity from renewable energy sources to receive a rate for the purchase of this
electricity of 1.8 times the fuel adjustment charge (BL&P Rate Hearing, 2009). However in spite
of these incentives, only six customers took advantage of this scheme in the first two years.
BL&P itself is considering getting involved directly in establishing solar photovoltaic projects.
Andrew Gittens, Chairman of Barbados Light & Power Holdings spoke of the options the
company was considering for developing renewable energy technologies. These included
discussing whether they would go the route of leasing panels to customers.
“BL&P  are  developing  strategy  about the level of involvement that we should have
in renewable energy projects. For example, we are considering whether we should
rent or lease panels to customers for them to use in their systems or whether we
should develop the projects ourselves (Andrew Gittens, BL&P Holdings)
The interest in solar PV had for many years been enhanced by the activities of the University of
the West Indies Centre for Resource Management and Environmental Studies (UWI CERMES).
This Centre was for more than 10 years led by the late Prof Oliver Headley, who had a personal
interest in the development of renewable energy in Barbados.
The increase in electricity prices has led more people in the country to look towards solar PV and
some technicians and mechanics have taken to setting up systems. One such individual is
Richard Alleyne who owns a small shop selling snacks. He is not formerly trained in the
technology but has been able to use his experience working as a mechanic to put a system up that
now provides almost 100% of his energy needs.
He described his motivation for getting involved in the technology and some of his experience.
“I  got  involved  eventually  because  I  don't  want  to  depend on Light & Power. The
price  of  electricity  has  been  getting  high  ………………I  started  by  going  to  Price  
Smart and bought one of their systems for a few hundred dollars but it did not
work  properly…….A  friend  of  mine  came  by  the  shop  and  saw  what  I  was  trying to
do and told me he had an overseas source that he got panels from. I started to get
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some  panels  from  him  and  sourced  a  few  batteries  as  well…………I  have  already  
helped one or two of my friends install systems. I am willing to help anybody now
who wants to get involved in this. I have learnt a lot. I also now use my solar
power  to  charge  batteries  for  people.”  (Richard  Alleyne,  King  Bless  Shop)
Appendix 11-Barbados Energy Policy
The following comments of Ms. Lis Thompson relate to some issues considered in developing
the Energy Policy draft in 2007.
.
“I was really very concerned about the fact we were in government so long and
had no national energy policy. At that time there was starting to be movement in
energy prices. If you compare the price of energy in 2003 to 2006 you would
already see that there were radical changes. We probably moved from about $30 a
barrel to $60 a barrel. I think national expenditure had gone from $160 million to
close to $200 million. My concern was that there were opportunities here to have a
synthesis between energy and environment, that it was time for a national energy
policy, that it was critical we had an energy policy that was predicated on
sustainable development principles and that if we were going to move in to the
offshore energy sector that there also had to be some broad policy guidelines to
govern what we were going to do. So I determined that we had to have a policy
platform.”  (Liz  Thompson,  Ministry  of  Energy)

Ms. Thompson continued by giving more details on her approach to getting the energy policy
developed. She used a collaborative approach with Mr. Hugh Sealy a Barbadian consultant, as
the lead person.
“What  I  did  was  I  asked  Hugh  Sealy  to  work  as  a  consultant  with  the  ministry  to  
guide the process. I said that I wanted to have a policy ready within six months.
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My concern was if I had just left it to the civil service process that we would not
have  gotten  it.”

Appendix 12- Barbados National Oil Company
The following quotes relate to the role of Barbados National Oil Company (BNOC) in the
development of renewable energy projects in Barbados.
BNOC is the local oil company whose operations are governed by a statutory board. The
company is responsible for the drilling and exploration for crude oil within the country.
Barbados produces about 1000 bbls of oil per day of crude which represents about one fifth of
the countries local demand . The crude produced in Barbados is shipped to Petrotrin in Trinidad
for refining and resold to the country.
In spite of their role in fossil fuel development, the government has identified this agency to be a
leader in terms of bringing renewable energy to commercialization.
Minister of Energy, Darcy Boyce spoke about the rationale behind requesting that the company
get involved in renewable energy development.
“We  asked  BNOC  to  redefine  themselves  as  an  energy  company.  They  have  set  up  
a new renewable energy section..........................BNOC also have fields that they
lease for wells that can be used for wind turbines or whatever. They are part of
what  we  see  as  government  using  institutions  to  take  the  lead.”  (Darcy  Boyce,  
Ministry of Energy)
Ron Hewitt, former Manager of BNOC, spoke about the benefit of having the company play a
significant role in the development of renewable energy technology. The finances that the
company had available made it possible to subsidise renewable energy technologies which
needed some level of subsidization to get them to take off.
“Renewables  is  obviously  the  way  to  go.  The  benefit  of  putting renewable with the
oil and gas is that it provides some opportunity for cross subsidization. One of the
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problems with renewable is making projects economic and many projects have
gone  by  the  wayside  due  to  lack  of  funding.”  (Ron  Hewitt,  BNOC)
This approach to innovation is similar to that which is seen in literature where a company with
core competencies in a related activity are able to lead in other industries which rely on similar
capabilities (Marshall and Vredenburg, 1992, Christmann, 2000).

Appendix 13- Caribbean Renewable Energy Survey

Contact Information
Thank you for verifying the below information.
*First Name:
*Last Name:
*Email Address:

194

*Organisation:
All fields with an asterisk (*) are required.

*1. In which of the following territories are you based? This refers to the territory in which
your office is based or the territory in which you normally work. If you no longer work in
the energy sector, please choose the territory in which you last worked in the energy
sector.(*Required)
Select one.
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Anguilla
Antigua and Barbuda
Aruba
Bahamas
Barbados
Belize
Bermuda
Bonaire
British Virgin Islands
Cayman Islands
Cuba
Curacao
Dominica
Dominican Republic
French Guyana
Grenada
Guadeloupe
Guyana
Haiti
Jamaica
Martinique
Montserrat
Nevis
Puerto Rico
Saba
St.Barthelemy
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2. Which of the following best represents your current area of work in the energy sector? If

you no longer work in the energy sector, which area best represents the area you last
worked in.
Select one.
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Regional Organisation
Government Ministry
Electric Utility
Regulatory Agency
University/Research Institute
Renewable Energy Company
Independent Consultant
National Oil Company
Petroleum Company
Manufacturing Industry
Financial Institution
NGO
Other:
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4. I get my biggest thrill when my work is among the best there is.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
3. Which of the following best represents your current job position as relates to your work

in the energy sector ? If you no longer work in the energy sector, which of the following
best represents your last job position in the energy sector?
Select one.

199

Senior management
Middle management
Junior management
Consultant
Researcher
Administrative staff
Trained Professional
Self-employed
Other:
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Attitudes to Entrepreneurship
These next questions are designed to assess YOUR attitude to entrepreneurship.
To what extent do you agree or disagree with the following statements? Please
'click' on the point of the scale that most accurately represents YOUR level of
agreement/ disagreement. If you neither agree nor disagree, leave the slider on
'neutral.'
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5. I get anxious when I am asked to approach my work tasks in unusual ways.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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6. I don't feel inclined to spend a considerable amount of time making my organisation

function better.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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7. I enjoy being able to use old business and policy concepts in new ways.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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8. I believe that the key to success in professional life is not to procrastinate.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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9. I don't put off important matters to a more convenient time.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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10. I think that the most important thing in my job is to eliminate inefficiencies.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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11. I have always worked hard to be the best in my field.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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12. I like to be told exactly how I should undertake a task I have been assigned.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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13. I get a great deal of satisfaction knowing that I have followed accepted procedures in

my organisation.
Select one.
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0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree

14. I don't feel comfortable when I am working on several projects at the same time.
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Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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Impact of International Agencies
The following questions are designed to assess the impact of agencies external to
the Caribbean on energy development.
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15. Has your work in the energy sector ever required you to interact with any international

agencies?
Select one.

Yes

(Go to question number 16.)

No

(Go to question number 0.)

16. Identify which, if any, of the following international agencies you have interacted with

in the course of doing your job. Note: If you have worked with more than one of these,
click all that apply.
Select all that apply.
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OAS
IADB
World Bank
UN
EU
Other:
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Impact of International Agencies Continued
Please 'click' on the point of the scale that most accurately represents YOUR level
of agreement/ disagreement with the following statements. If you neither agree nor
disagree, leave the slider on 'neutral.'
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17. The international agencies that I have interacted with have always dealt with me in a

fair manner.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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18. The international agencies I have interacted with have a good grasp of my specific

country situation.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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19. The international agencies I have interacted with have a good grasp of my

organisation's objectives.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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20. The international agencies I have interacted with have provided what I needed from

them.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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21. The international agencies I have worked with have a keen interest in my organisation's

future requirements.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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22. The international agencies I have worked with have significantly improved the skills of

persons working in my organisation.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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23. I have acquired significant knowledge through my interaction with international

agencies.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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24. I fully trust that the international agencies I have interacted with will keep confidential

information shared between us confidential.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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Perceptions of Electricity Utility
These next questions are designed to determine YOUR perception of the electricity
utility/ utilities in your territory.
To what extent do you agree or disagree with the following statements with respect
to the electric utility/ utilities. Please 'click' the point on the scale that most
accurately represents YOUR level of agreement/ disagreement. If you neither
agree nor disagree, leave the slider pointer on 'neutral.'
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25. Maximiser of shareholder wealth
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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26. Involved with community and social programs
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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27. Environmental Leader
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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28. Technological Leader
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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29. Collaborative in Stakeholder Relationships
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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30. Diligent in following regulations
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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31. Good corporate citizen
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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32. Problem solving 'can do' organisation
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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33. Good reputation
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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34. What is your overall level of satisfaction with the performance of the energy utility in ?

Click on the relevant point on the sliding scale to assign value.
Select one.

0
1
2
3
4
5
6
7
8
9
10
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Government's Informal Institutions
These questions are designed to investigate the informal institutions set by the
government in your territory. These informal institutions are set by the general
attitudes and mindset created within the government ministry/ ministries as well as
through its interaction with stakeholders.
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35. How would you rate the ministry or ministries with responsibility for energy in

compared to other agencies and businesses in the energy sector.
Select all that apply.

Among the worst
Below Average
Average
Above Average
Among the best
Don't know

36. How would you compare the ministry or ministries responsible for energy in to others

in the Caribbean
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Select all that apply.

Among the worst
Below Average
Average
Above Average
Among the best
Don't know

37. Compared to other ministries in the ministry or ministries in government responsible for

energy is/ are
Select all that apply.
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Moving ahead faster
Holding its own
Falling behind
Don't know
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Government's Informal Institutions continued
Please 'click' on the appropriate point of the scale to indicate the extent to which
you agree/ disagree with the statements as they relate to the government ministry/
ministries responsible for energy. If you neither agree nor disagree with the
statement, leave the slider at 'neutral.'
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38. Shares information on its activities regularly with other stakeholders in the sector
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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39. Is willing to change policy direction in the light of suggestions made by other energy

stakeholders
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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40. Frequently acknowledges persons in the community who have made significant

contributions to energy development
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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41. Has considerable control over the operations of the electric utility
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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42. Often forced to change policy direction because of the demands of the electric utility
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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Role of Champions
These questions are designed to assess the role of champions in the development
of renewable energy industries and/or projects.
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43. Can you identify in any individual/s that you would consider to be a champion/s for

renewable energy?
Select one.

Yes

(Go to question number 44.)

No

(Go to question number 56.)

44. How many champions for renewable energy can you think of in ?
Select one.

1-3
4-6
7-9
10 or more
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Role of Champions continued
For the champion that you consider the most influential, indicate by 'clicking' on the
appropriate point on the scale the extent to which you agree/ disagree that he/she
displays the following characteristics.
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45. Shows personal commitment
Select one.

1
2
3
4
5
6
7

46. Has a great reputation in the eyes of the community
Select one.

253

1
2
3
4
5
6
7

47. Expresses confidence in renewable energy technology
Select one.

254

1
2
3
4
5
6
7

48. Secures top level support required
Select one.
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1
2
3
4
5
6
7

49. Backs people involved
Select one.
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1
2
3
4
5
6
7

50. Does not give up when others say it can't be done
Select one.
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1
2
3
4
5
6
7
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51. Understands the relationship between business and renewable energy development
Select one.

1
2
3
4
5
6
7

259

52. Gets the right people involved in projects
Select one.

1
2
3
4
5
6
7
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53. Shows persistence in overcoming obstacles
Select one.

1
2
3
4
5
6
7
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54. Continues involvement until the project is implemented
Select one.

1
2
3
4
5
6
7

55. Shows optimism about the success of a project
Select one.
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1
2
3
4
5
6
7
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Intentions to develop renewable energy
These questions are designed to assess the extent to which your country intends
to develop renewable energy in the future by assessing the current amount of
renewable energy being developed.
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56. How would you rate the extent of the following energy resources in ?
Select one per row.

No resource present Little extent Moderate extent
extent Great extent Don't know
Solar
Wind
Natural Gas
Petroleum
Biomass
Geothermal
Hydro
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Fair extent

Good

57. How would you rate the extent to which the following energy resources have been

developed in ?
Select one per row.

No resource present Little extent Moderate extent
extent Great extent Don't know
Solar
Wind
Natural Gas
Petroleum
Biomass
Geothermal
Hydro

266

Fair extent

Good

Government Attitudes to Sustainability and Renewable energy
These questions are designed to ascertain your perception of YOUR
GOVERNMENT'S attitude to renewable energy.
In the section below, please 'click' on the appropriate point on the scale to indicate
the extent to which you agree/ disagree that the following statements reflect YOUR
GOVERNMENT'S general opinion. Do NOT provide your own level of agreement
with the statements. If you neither agree nor disagree that the statements reflect
YOUR GOVERNMENT'S opinion, leave the slider at 'neutral.'
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58. Environmental concerns should not be sacrificed for economic growth.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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59. Governments should wait for international regulations before initiating actions to

reduce carbon emissions.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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60. Sustainable Development is critical to National Development.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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61. We have a responsibility to preserve our natural resources for future generations.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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62. We will eventually need to find ways to produce energy in a way that does not pollute

the environment.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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63. It is important to address the issue of climate change.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree

273
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64. The development of renewable energy technologies will offer opportunities for local

business.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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65. The development of renewable energy will place a significant burden on the economy.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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66. Renewable energy development must not take place without ensuring that the needs of

poor communities are addressed.
Select one.
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0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree

67. Renewable energy should only be developed if it reduces the cost of electricity to

residential customers.
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Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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68. We have to reduce our energy consumption if we want to have sustainable

development.
Select one.

0 Strongly Disagree
1
2
3
4
5 Neutral
6
7
8
9
10 Strongly Agree
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69. What is your overall level of satisfaction with the performance of the government in
managing its energy sector? Click on the relevant point on the sliding scale to assign
value.
Select one.
0
1
2
3
4
5
6
7
8
9
10
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70. What is your overall level of satisfaction with the government in charting a path for

future energy development? Click on the relevant point on the sliding scale to assign value.
Select one.

0
1
2
3
4
5
6
7
8
9
10

Appendix 14- Developing the Theoretical Model
Introduction
In Chapter Seven I presented and explained the process that I used to develop first, second and
third order themes emerging from the interviews. Lower order themes are more specific in nature
whereas higher order themes are more conceptual. It was therefore appropriate to use those third
order themes in constructing the conceptual model. Chapter Seven also presented an analysis of
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the frequency of interaction between the themes attained through the coding process. The
frequency of the co-occurrence of themes gives an indication of potential causal links between
themes. This frequency of interaction was used to develop the model, which I tested in part by a
quantitative survey. Details of that are given in Chapters 9-11.
Here I give further justification for the links between constructs by assessing particular quotes in
the interviews that demonstrated the linkages. Frequency, although indicating a connection does
not necessarily imply a strong link. Assessing the connection by referring back to some of the
examples in the cases can provide more justification for the hypothesis that a link between the
variables exists. This justification strengthens the support for the conceptual model and also
allowed me to develop specific hypotheses that emerged from the qualitative data. The quotes
highlighted in each section are drawn from across the case studies and political jurisdictions that
were investigated. These hypotheses were among those that were specifically tested for in the
survey.
I have also referred here to some of the theoretical concepts presented in Chapter Three in
discussing the implication of the links between themes. I especially consider the concepts of
formal and informal legitimacy that I introduced in Chapter Two.
.

External Influence and link with Influence of Champions
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There were a few instances where it appeared that champions were more effective in achieving
development in the area of renewable energy technologies due to links in some way to
international bodies. This was observed in Nevis in terms of the plans to develop geothermal
energy. Those links with these international agencies can be viewed as a way in which a
champion within a political jurisdiction can enjoy increased legitimacy (Di Maggio and Powell,
1983). This type of legitimacy will generally be formal in the sense that the champion often has a
contractual relationship with the international agency.
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In Nevis this can be seen by the way in which established agreements with international partners
have facilitated progress in the area of geothermal energy. Mr. Carlisle Powell of the Nevis
Island Administration (NIA) spoke more about this in the following quotes.
“They  have  a  major  project  which  is  looking  to  develop  the  area  which is the Geo
Caribe project. We have had a lot of support from people like Mark Lambrides,
Carolina  Pena  and  Kevin  de  Cuba.  “(Carlisle  Powell,  Minister  of  Energy,  NIA)
“There  was  also  Paul  Brophy  from  USA  that  recommended  that  we  pursue  
relationship with Iceland for this development. Iceland LIEDA company have been
very useful in giving us advice on how best we can tap our local resource for
development”  (Carlisle  Powell,  NIA)
The minister in Nevis has been able to combine this level of formal legitimacy with an informal
legitimacy gained by his high level of interaction with stakeholders within the political
jurisdiction and from a regional perspective by attending a number of regional energy ministries
where technical experts are present. The following quote shows how the effects of formal and
informal legitimacy were combined.
“When Mr. Stapleton showed me what was possible I immediately called the
stakeholders together and set up consultations to determine how we could get
things going. We established the PPA and contract with Mr. Kerry McDonald and
started  to  work  on  the  legislation  to  facilitate  the  development.”(Carlisle  Powell,  
NIA)

The Minister of Energy in Nevis being part of networks at international, regional and national
levels is able to link different domains and help to establish a supra domain over which
communication, knowledge and capacity can be transferred. In this respect the minister performs
a role similar to Ulyses Seal in the international network that was set up to preserve biodiversity
( Westley and Vredenburg, 1997)
In the Nevis environment there was also another officer, Permanent Secretary Ernie Stapleton,
within the Ministry of Energy that was a champion for the renewable energy projects. He has
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also worked closely with the international community. While Mr. Stapleton lacks some of the
formal legitimacy, not being the senior minister, he has more informal legitimacy by being part
of several networks at the local level. He also has the advantage of not being an elected official
and therefore not confined to term limits. Mr. Stapleton has been able to work in the
development of geothermal energy with both political parties.
The combination of having a Minister and Permanent Secretary both committed to the
development seems to have given more continuity to the project and covered both the formal and
informal legitimacy necessary for the project to move forward.
This support from outside agencies to individual champions that have legitimacy within a
political jurisdiction is also seen in the development of the Centre for Excellence in Renewable
Energy (CERE) in Jamaica.
“They  have  received  funding  from  Caricom  and  some  funding  from  UNECLAC.  
(Felicia Whyte, Carilec)
In the case of Jamaica one of the main champions of renewable energy within the government is
Fitzroy Vidal who is the Officer with responsibility for energy policy within the Ministry, he
attempts where possible, to integrate international agency personnel in the renewable energy
projects. In the quote below he outlined his role.
“I  do  negotiations,  I  develop  the  programs,  I  manage  the  implementation  for  those  
development partners. Whether it is the World Bank, IDB, UNDP, OLADE,
Caricom,  Petro  Caribe,  all  that  fits  under  my  portfolio.”  (Fitzroy  Vidal,  Energy  
Division, Jamaica)
In this case the formal legitimacy increased by having members of international Organizations
working inside the local Organizations.
In Curacao a champion, Karel Tujeehut from within the Aqualectra company used his experience
from Europe to implement renewable energy projects within the country and develop an overall
island strategy. In this case the legitimacy within the local environment was enhanced by
informal legitimacy gained from exposure to the 'way things are done' in the Netherlands.
Mr.Tujeehut expanded more on this in the following quotes.
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“In  the  1990s  I  came  to  Kodela  and  was  a  sustainable  energy  guy  and  was  looking  
to see if I could do something here. I had previously taken on the task of looking
for ways to save energy in European utilities. The money savings that were
achieved were split between the European company and us and the funds we got
through  this  were  used  to  finance  projects  here.”  (Karel  Tujeehut,  Aquaelectra)
“Somebody  from  Holland  at  that  time  also  came  to  Curacao  with  interest in solar
energy. I asked him if he wanted a project with 100% chance of succeeding or if he
wanted to do a solar project. I told him if he wanted to do a project that would
succeed he should do the Tera Kora windfarm. He came back and agreed to do
wind instead but he told us we would have to work with EU. We had to get
subsidies  up  to  49%.”  (Karel  Tujeehut,  Aquaelectra)
“I  came  from  the  background  of  studying  in  the  Netherlands.  We  did  projects  with  
other companies such as Shell when I was studying in the Netherlands. These are
companies that normally have confidentiality agreements surrounding their
activities. We went in saw what they did and that experience helped me a lot when
I  came  here.”  (Karel  Tujeehut,  Aquaelectra)
The influence of the Netherlands can be seen directly on a champion within the Curacao
Refinery who initiated the process of the development of the island policy. Using a process of
decision making based on the Netherlands, improved legitimacy because people in the local
community respected the Dutch approach. Further legitimacy was gained from the fact that
having involvement from persons in Holland gave the process a greater perception of
impartiality. It would have been difficult for this type of legitimacy to be obtained if only
Curaçao personnel were involved. Selwyn Maduro from the Curacao Refinery explained.
“I  share  a  similar  philosophy  to  Karel,  I  used  what  I  could  from  the  Dutch  process  
to move the thing forward. The management of the utility has an impact on the
policy. I noticed that fact from the Dutch author and went with it. If I had the
contacts with US and Canada I would use them too, but I just have more contacts
with  Holland.”  (Selwyn  Maduro,  Curacao  Refinery)
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”Once  I  had  the  idea  for  doing  this  I  came  across  an  article by Jack Dion who is
working for CIEP. He wrote a book about the energy policy development in
Holland. When I went to Holland I got in touch with him. I realized that there was
skepticism of the Dutch government regarding the Curacao involvement. They did
not respond at first but I eventually made contact. So he was involved in the
process  as  advisor.”(Selwyn  Maduro,  Curacao  Refinery)
In Dominica a number of champions in the region, all with connections to international agencies
were able to produce a policy for that political jurisdiction which is now in effect. Informal
networks formed by a number of champions have been effective in other contexts and it appears
the combinations of having all the individuals involved with an international connection was
beneficial to the project and increased the overall legitimacy.
“We  have  had  a  lot  of  support  from  the  OAS  on  getting  our  energy  policy  going.  
The main people who worked on it were working on behalf of OAS but were from
the Caribbean. Haz Samuels from St. Vincent, Liz Thompson from Barbados and
Hugh Sealy who is from Barbados but now works in Grenada. I think they all did
very  good  work  on  that.”  (Michael  Fadelle,  Ministry  of  Energy,  Dominica)
The participation of the UNDP GEF in the early days of the development of the CREDP project
helped to give legitimacy to the work undertaken by three champions on the region. Eventually
the project was spearheaded by GIZ out of Germany. The project was conceptualized by
Caribbean Energy Information System (CEIS), a group consisting largely of documentalists,
librarians and statisticians within the political jurisdictions. It was a functioning informal
network that was able to pursue regional development on renewable energy. Eventually, due to
the  groups’  lack  of  formal legitimacy the project moved to be hosted within Caricom and today
is largely a GIZ project. A CEIS representative, who was involved in the project at the outset
recalled some of the history.
“We  got  funding  for  the  renewable  energy  project,  got  CEIS  on  board and did a
survey in every country. We went around to every country and we did interviews.
When we analysed and synthesized it we came up with four barriers information,
policy, finance and capacity. Following that we went to GEF with Tito Santos and
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Prof Headley, we came together to do a project proposal to remove these barriers
that came out. We did the concept note, the project summary and we got funding
for one or two years. (Representative, CEIS)
“So  the  focal  points  came  in  and  we  came  up  with  this project and we employed
Thomas Scheutzlich. We put out a tender for a consultant to help us and we
contracted Thomas, that time he was with a consortium, Projekt Consult. They
worked with us and Al Binger but 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 a full fledge PDF B project. We got about $300,000. We just
thought  automatically  we  would  have  gone  on  to  manage  it.”  (Representative,  
CEIS)
My involvement goes back to 1999 as a consultant with Projekt- Consult as a
company charged by GTZ. This is when the feasibility study for CREDP was
tendered by CEIS and we were successful. We were offered by CEIS in Jamaica.
We were charged to do that study on behalf of the UNDP. (Thomas Scheutzlich,
In Bonaire the influence of a champion, Captain Don, with roots in the USA was evident. He was
the person credited with establishing Bonaire as an international diving destination and playing a
part  in  developing  the  island’s reputation as an eco-destination. Roy Silberie of WEB Bonaire
spoke about it.
“Captain  Don  was  a  big  driver  for  the  diving  industry  here  in  Bonaire.  He  had  a  
yacht and decided to race. It became the Bonaire Sailing Regatta for 44
consecutive years . He is from the USA he is very old , has lost one leg now but
still  dives.”  (Roy  Silberie,  Bonaire)
Also in Bonaire, a champion, from within the government was able to influence policy and
decision making within the utility by involving international agencies for funding in carrying out
a study. Roy Silberie provided some background.
“Ramosito  Boi  was  very  influential    and  UBP  party  were  the  government  at  the  
time. We could start from scratch and use the Greenfield method. We used our
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insurance money to increase the reliability of the grid. The outcome of the energy
study showed we should go 50% fuel oil, 50% wind and keep an eye on
photovoltaics. The study was done by KEMA with E- concern.”(Roy  Silberie,  
Bonaire)
A champion from Barbados, Hugh Sealy, with an involvement with a number of international
bodies was also instrumental in developing the policy by the government within that political
jurisdiction. Roger Blackman of Barbados Light & Power Co. Ltd (BL&P) spoke of Hugh
Sealy’s  involvement.
“Hugh  was  also on the committee that determined the carbon credits. He is the
Latin America and Caribbean representative. He is one of the Board of Directors
of the UN carbon committee. He had just come back from Iceland and represented
Barbados in a lot of these things.”  (Roger  Blackman,  BL&P)
In Barbados local champions from within government have also worked in tandem with
international  agencies  to  implement  renewable  energy  projects  and  establish  the  government’s  
“Green  Economy”  program.  Roger  Blackman  continued  to  explain.
“I  have  been  pushing  the  people  in  the  organization  to  see  the  Green  Economy  as  
pushing people to not only maximize the Human Development Index but to
minimize the ecological footprint. The social protocol speaks to it. The previous
Prime Minister said that he wanted Barbados to become the greenest economy in
the Caribbean. It is now a matter of how we interpret that. There are countries
that have low ecological footprint but that is because they have low development.
UWI is involved in this, Profs Downes and Mahon are leading it. UNDP have been
involved  as  well  in  helping  us  fill  gaps.”  (Roger  Blackman,  BL&P)
Kerry McDonald an investor and developer from the US was seen as having failed to produce in
the region so far due to lack of international financing backing. Many thought that with new
international partners in support he would have a greater chance of success. This is illustrated by
the quotes of a Senior Representative of Domlec, discussed below.
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“My  view  is  that  Kerry  McDonald  has  the  dream  of geothermal energy but he does
not have the know-how.”  (Senior  Representative,  Domlec)
“Kerry  McDonald  was  here  in  Dominica  before  he  went  over  to  Nevis  and  inspite  
of his talk he has yet to produce anything here in Dominica and he has been here
since the  1980s.  I  think  the  main  problem  with  Kerry  McDonald  is  that  he  doesn’t  
have the resources. I know he got some money from Scotiabank but I am not
convinced  that  he  has  the  financial  resources  to  pull  these  projects  off.”  (Senior  
Representative, Domlec)
These examples suggest that there is a link between the external support for a champion in a
country and the level of influence of the champion.
Hypothesis: The level of external agency 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.

Influence of Champions and Informal Institutions
There  were  a  number  of  quotes  supporting  the  relationship  between  a  champion’s  influence  and
the informal institutions within the political jurisdiction. These informal institutions manifest
themselves through the development of networks in the sector and the impact on national
mindset and attitudes.
In Barbados the influence of one champion supported by the Ministry of Energy led to the
decision of government not to pursue the development of a coal/ natural gas cogeneration plant.
In this case the champion pushing against the project was a professor from the University of the
West Indies Cave Hill, Oliver Headley. In this case legitimacy was gained through his technical
expertise in the area of renewable energy, particularly in solar energy. Prof Oliver Headley was
recipient of a number of international awards in this area. Mr. Andrew Gittens Chairman of the
Barbados Light & Power Holdings Company (BL&P Holdings) recalled the situation.
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“Guadeloupe  have  a  coal  natural  gas  cogen  plant    and  we  wanted  to  develop    a  
similar one in the early 2000s. The project was opposed due to Oliver Headley as
well as due to the Ministry of Environment. They did not want to look hypocritical
as they fought against developed nations to reduce their carbon footprint. The
Guadeloupe model works well and very little maintenance needed. I thought it
could have been beneficial for Barbados even though I saw the Ministry's point.
We had to abandon the project due to the time taken for that discussion. We had to
eventually  go  with  low  speed  diesel.”(Andrew  Gittens,  BL&P  Holdings).
A senior officer in Barbados also spoke of the influence of the Minister on energy projects and
policies. Here the legitimacy for projects to go ahead rested to a large extent with the Minister
who has formal legitimacy by virtue of his position and authority.
“Policies  here  generally  tend  to  be  done  ad  hoc.  ‘Minister  wants  solution,  
Minister  gets  solution.’  There  is  no  asking  for  a  rethink  from  minister.  Swiftness  is  
built in with this approach to government policy but if you move quickly you might
not  have  thought  things  through.”  (Ministry  of  Energy Representative, Barbados)
In Jamaica the influence of champion Ministers in the success of policies was highlighted by
Felicia Whyte a renewable energy consultant now working with the Caribbean Association of
Electric Utilities (CARILEC)
“Sometimes  it’s  just  that  ministers  want  to  leave  their  mark.  I  guess  each  minister  
has a different focus. I think it also needs to be politically acceptable or else they
won’t  do  it.”  (Felicia  Whyte,  Carilec)
In Nevis it was apparent that the individual interest shown by the Minister helped to push
activities in support of renewable energy projects. Here, there was formal legitimacy that was
mixed with informal legitimacy obtained from participating in dialogue with technocrats at
meetings and training sessions.
“My  aim is not to do the technical work or become a technical expert. I leave it to
people like Mr. Stapleton and the other technical people to do that. I just want
them to brief me regularly and explain things to me comprehensively. Going to
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those conferences and seminars just helps me to understand the overall picture
better and be able to speak the language. I am always keen to learn something
new,  that  is  why  I  go  to  those  events.”  (Carlisle  Powell,NIA)
An Energy Stakeholder in St. Lucia spoke of the need for a champion and the importance of that
champion being someone with a level of influence like a minister, using the example of Nevis.
Batilana (2010) also speaks about the level of influence in an organisation of a champion being a
major factor in a champion’s  effectiveness.
“The  political  will  is  the  main  thing.  Nevis  doesn’t  even  have  a  policy.  You  just  
need action. You need a champion. The champion needs to be a policy maker like
a minister of government. (Energy Stakeholder, St.Lucia)
In Dominica, the personnel within the regulatory authority Independent Regulatory Commission
(IRC) and their relationship with the CEO of the electric utility DOMLEC seemed to facilitate
the current projects. In this case an improvement in relationship between stakeholders appears to
have occurred because new leaders of the electric utility and the regulatory authority were
appointed in the last few years. The head of the utility was an employee from Jamaica Public
Service and the head of the regulatory authority had come from Guyana. Neither was involved in
the fractious relationship that had developed in the sector in the previous years. They have
apparently enjoyed increased legitimacy in their roles in the eyes of the public. The previous
informal institution which fostered confrontation rather than collaboration seems to have
dissipated to some degree.
“Lance  at  IRC  is  a  guy  you  can  work  with.  I  may  not  always  agree  with  him  but  at  
least he listens to you. Sometimes the government has some lingering doubts over
Domlec which are a throw back to the Pre 2006 time. I can see that coming
through  the  tone  and  attitude  sometimes  but  all  in  all  things  are  looking  up.”  
(Colin Cover, Domlec)
In Jamaica, Damian Lyn, the owner and manager of Alternative Power Systems (APS), a solar
business spoke of the importance of being intimately involved in the day to day project activities,
gaining informal legitimacy in the process in a way similar to that of the minister in Nevis does
from attending stakeholder meetings.
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“I  am  on  the  road.  I need to know what is happening. I need to be hands on. You
cannot  instruct  and  manage  people  if  you  yourself  don’t  know  what  to  do.”  
(Damian Lyn, Alternative Energy Systems, Jamaica)
In Barbados the development of a demonstration solar house proved a success and came out of
the idea of one champion in government, William Hinds who had an idea and went ahead and
implemented it. His vision to some extent was based on having worked with Prof Oliver Headley
at the University of the West Indies Cave Hill on similar projects.
We  have  had  a  bit  of  luck  with  the  solar  house.  It  wasn’t  planned,  it  wasn’t  in  the  
estimates, it was just something that I thought up and took to the decision makers
as an interesting idea. We are now getting about 80 visitors a week to the solar
house, over 4,000 people per year. (William Hinds, Energy Division)
In Barbados the solar industry incentives apparently were driven by an entrepreneur who excited
the Prime Minister at the time by installing a system on his house to demonstrate the potential.
The Prime Minister realized it could work and eventually encouraged others in the country to put
up systems and gave the tax incentives that drove the industry. This is a case where the formal
legitimacy of the Prime Minister was able to influence networks and result in increase of
informal legitimacy in the long run.
Mark Bender of the Guyana Energy Agency (GEA) spoke of what he was told happened in
Barbados.
“I  understand  one  of  the  things  they  did  in  Barbados  was  to  put  a  system  on  Prime  
Minister  Tom  Adams’  house.  This  is  what  convinced  Tom  Adams  to  give  all  these  
fiscal incentives. They went to the top to convince knowing that after that the
others  would  fall  in.”(Mark  Bender,  Guyana)
In Jamaica the vision of one champion seemed to set the tone for the development and interest in
renewable energy in the country. Dr. Raymond Wright of the Petroleum Corporation of Jamaica
(PCJ) in a manner similar to Prof Headley of UWI Cave Hill had legitimacy through being an
expert in energy and commanding national respect even though he was a geologist.
Ms. Denise Tulloch an employee of PCJ, spoke of Dr. Wright's vision for the country.
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“I  think  it  could  be  put  to  Dr.  Wright’s  vision.  I  think  a  lot  of  it  could  be  laid  at  his  
feet as having a vision because it’s  called  Petroleum  Corporation  of  Jamaica  so  he  
didn’t  have  to  spend  time  looking  at  anything  else.  But  his  thing  is  that  it  is  about  
Jamaica’s  energy  and  since  he  is  doing  oil  and  gas  exploration  he  is  always    
driving around the country looking for where we might find oil. He is a geologist
looking for the characteristics that might produce oil or gas. Inevitably he has to
see all this biomass all this sunshine, all this wind while he is going looking for oil.
It’s  like  Saul  becoming  Paul.  I’m  heading  this  way  and  then  the  Lord  said  'no.’”  
(Denise Tulloch, Energy Division, Jamaica)
One solar house owner, Dr. Erskine Simmons in Barbados has become well known for his
innovation. His godson, Erskine Headley, who did the initial installation now helps to do similar
systems for others on the island. Students also now visit the house on a yearly basis to get an
insight into the possibilities for solar and wind energy within the country. The doctor had formal
legitimacy in the national context through being a former Minister of government. But the
project itself was spearheaded by an informal network he established.
"I am a medical doctor, I don't know anything about this. I just think. My godson
has done a lot of the work. He never did a day of science in his life. He flies
corporate planes for a living and this (solar development) is a hobby for him. We
started out with an old flying fish boat battery and one old solar panel from
Greame Hall. We lit up two security lights with that. We thought if we could do the
two lights we could do the whole house. My drive for solar is an environmental
one, because I am convinced that we are destroying the planet. (Erskine Simmons,
Solar Home Owner)
This is another example of an informal institution leading to a successful project. The idea
stemming from a hobby and a desire to try to see if something could be achieved.
In Barbados an electrical installation company, Simmons Electrical, has expanded to become a
provider of solar photovoltaic systems due in large part to the interest of the company owner.
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The company has legitimacy in its industry through its existing competencies in the area of
electrical installation and inspection. It has built on these to establish an advantage in the market.
Mr. Jeff Shepherd a Manager in the newly formed company spoke of the personal interest of
Mr. Simmons that went back over seven years.
“Mr.  Hallam  Simmons  had  an  interest  for  over  seven  years.  We  did  some  training  
travelled a bit to see projects............ We decided to break the business into two
companies. There is still a relationship because Simmons electrical staff do our
installations.”  (Jeff  Shepherd,  Solar  Innovations)
In St.Lucia, one or two persons pushing within the ministry of Sustainable Development spoke
of how efforts from officers have made a difference to projects. It appears that in spite of not
having great formal legitimacy the department has a level of autonomy that allows them to drive
projects. They have managed to benefit from having GIZ in the same island. Much of the
funding and support for projects in St.Lucia has come from this resource.
Judith Ephraim in the Ministry of Sustainable Development explained.
“We  actually  create  our  own  mandate.  We  sit  down  and  we  plan  what  direction  to  
go in. We are the ones who actually had to build this awareness. If it is not driven
inside,  it  will  not  be  driven  at  all.”  (Judith  Ephraim,  Ministry  of  Sustainable  
Development)
In Curacao, Karel Tujeehut of Aqualectra who has been a champion for sustainable energy for
many years spoke of how he is involved in working with other companies in their sustainability
programs
“I  am  also  part  of  the  company  Busca  Buy  which  markets    the  left  over  heavy  
residuals and sells them on the market. I also together work with other companies
for sustainable development. The Curacao Organisation for Sustainable
Development,  I  am  currently  the  Chairman  of  that  organization”  (Karel  Tujeehut,  
Aquaelectra)
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In the Caribbean Renewable Energy Development Project (CREDP), the influence of individuals
was seen at many times in the process. It was suggested that at times the emphasis that centred
around the champion may have ultimately hindered the projects in some way. Legitimacy may
be gained through knowledge and ability to communicate but this does not always translate into
capacity to implement. In these cases, it is the inability of the champion to develop the networks
locally and increase informal legitimacy that proves to be a liability. These champions were not
able to be successful as 'conveners' in the way that Dr. Ulyses Seale was in the international
biodiversity program described by Westley and Vredenburg (1997).
One regional stakeholder spoke of the perception in the region regarding who were the best
personnel to lead renewable energy projects.
“In  the  Caribbean  we  tend  to  be  more  talkers  than  doers.  They  choose  people  to  
lead organizations who are bright, well-spoken and make really good
presentations  at  meetings.  These  are  not  always  the  best  persons  to  lead  projects.”  
(Caribbean Energy Stakeholder)
The stakeholder went on to suggest that quite often projects became so closely associated with a
particular individual, that they were hard to sustain once the person who spearheaded them was
no longer in the picture. The stakeholder saw Prof Oliver Headley as an example of a champion
whose pet projects appeared to have been abandoned after he died in 2002.
“Maybe  if  Prof  Headley  was  around  they  would  have  had  that  Renewable  Energy  
Centre in Barbados. This is why I say it was about Prof Headley, it was not about
the  Centre.  Once  Headley  moved  off  nobody  saw  the  Centre  anymore”  (Caribbean  
Energy Stakeholder)
This inability to develop informal legitimacy appeared to be a barrier regarding Mr. Roland
Clarke, the Project Manager of the CREDP-UNDP which was operated out of Caricom. One
Caribbean energy stakeholder suggested that this stemmed from his lack of involvement in the
project at its inception and conceptualisation. This stakeholder considered that Dr.Clarke was
well trained and that his education in the United States where he studied electricity utility issues,
was a plus for the project and it was certainly an advantage that he was a Caribbean national
from Barbados. However, in the opinion of this stakeholder these qualifications did not
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compensate for the lack of legitimacy from not being part of the informal networks of energy
stakeholders in the Caribbean at the time. This lack of informal legitimacy apparently led to him
not getting full support from all of the regional energy stakeholders
“Once  you  started  and  you  didn’t  build  on  the  relationship  with  established  
stakeholders in the region, everything started breaking down. The thing with
Roland  is  I  don’t  think  he  got  the  full  buy  in  of  the  people  who  brought  the  process  
along. So things started floundering all over and then people have a way in the
Caribbean of leaving you to do things and just watch. You know how it is in the
Caribbean, people sit down and watch and they see you dropping in a hole and
they  “doan  business.”(Caribbean  Energy Stakeholder)
In St.Lucia an official from the Ministry of Energy highlighted the extent to which informal
networks are important in getting projects implemented.
“Impact  of  informal  institutions  cannot  be  underscored  enough.  A  lot  of  things  get  
done because  of  informal  networks  and  institutional  memory.  It’s  easy  to  get  on  
the phone and talk to the ministry and get access to a minister. If it goes by letter it
is a lot more time. Informal institutions are for us, as we play a coordinating role
and need to  make  the  linkages.”  (Representative,  Ministry  of  Sustainable  
Development, St.Lucia)
In Guyana a minister who was a champion himself and very knowledgeable in the area of
engineering played the role of 'convener' of many different ministries that were involved in the
energy sector. In this case, he was able to combine formal legitimacy with a level of informal
legitimacy through forming networks.
“We  have  a  very  good  boss  (prime  minister)  and  he  is  pretty  knowledgeable  on  the  
issues.  He’s  an  engineer  by  profession and is very aware of all the issues. He is
very  familiar  and  can  readily  speak  to  the  issues.”(  Morsha  Johnson,  Office  of  the  
Prime Minister, Guyana)
In Barbados one champion, Roger Blackman an engineer with a keen interest in renewable
energy who has worked with BL&P for many years is now Business Development Manager at
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BL&P Holdings. He has gained a level of legitimacy through his level of expertise in the
technology and has been working to bring stakeholders together to implement the Barbados
Government's Green Economy Program.
He spoke about his efforts.
“I have been pushing the people in the organization to see the Green Economy as
pushing people to maximize the human development index but minimize the
ecological footprint. The social protocol speaks to it. The previous Prime Minister
said that he wanted Barbados to become the greenest economy in the Caribbean.
It  is  now  a  matter  of  how  we  interpret  that.”  (Roger  Blackman,  BL&P)
It was noted that the fact that the champions within the civil service may have lacked the level of
legitimacy to leverage desired changed and therefore lost interest in pushing ahead.
Dr. Roland Clarke Former Project Manager of CREDP and now owner of his own consultancy
business, Clarke Energy spoke to this.
“People might have felt that as mid-level civil servants they probably knew in their
own minds that there was not much they could do with respect to policy. The
policy has to come from the minister or the policy directives. (Roland Clarke,
Clarke Energy)
By contrast, in Curacao, a convener who had influence and legitimacy due to his position in
society was used to set the platform for discussions and stakeholder interaction.
Mr. Selwyn Maduro, Manager of the Curacao Refinery who led the energy policy consultation
process spoke of the approach and the importance of having people involved that had a
considerable degree of legitimacy in the community, through the respect that they commanded.
“It  was  important  to  bring  in  somebody  from  outside  that  had  authority.  We  found
a former judge who commands respect. He just has to walk into a room and people
respect him. He has no knowledge of energy other than using it at home but he can
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stand above all the stakeholders. We had a local professor as well who could lift
himself above the politics. We had a lady also from a religious group that
represented the civil society that would put up something different from the pure
scientific  and  business  approach.”(Selwyn  Maduro,  Refineria  di  Curacao)
Hypothesis: The influence of champions in a political jurisdiction correlates with the level
of informal institutions within the political jurisdiction that support the development of
renewable energy.

Finance and Entrepreneurship and Informal Institutions
The interviews indicated a link between the interest in investment and entrepreneurship in
renewable energy and informal institutions. Below are some quotes which illustrate the link.
In some cases the informal institutions in terms of psychology and mindsets within stakeholder
groups became established organization cultures and acted as a spur for commercial
development. Informal legitimacy appears to have led to interest in developing industries and
commercial development. Evidence of such a link can be seen by the following interview quotes
which speak to developments of wind and solar energy developments in Barbados.
“BL&P  had  for  many  years  been  involved  in  looking  to  develop  wind  power.  With  
each year that passed without development the shareholders used to complain at
meetings about the lack of a project. This provided part of the impetus to BL&P to
develop  wind.  “(Andrew  Gittens,  BLP  Holdings)
“Erskine  does  it  because  of  personal  connections  with  some  youngsters  that  he  
worked with that is not exactly a hobby but it is like a sidekick thing for them. So
they  do  it.”  (George  Hutson,  Ministry  of  Trade,  Barbados)
“We  have  one  of  the  highest  rates  of  penetration  in  the  world  for  SWH.  This  is  
driven by a mix of policies but more so by the dogged determination of private
sector interest in  resolving  early  and  continuing  technical  challenges.”  (James  
Husbands, Solar Dynamics, Barbados)
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The following quotes indicate how this entrepreneurial interest eventually shaped long term
informal institutions in terms of renewable energy development in Curacao.
“We  started  to  think  of  ways  in  which  we  could  use  this  fact  to  produce  economic  
development. We thought we need to stimulate economic development because a
utility  survives  on  the  basis  of  economic  growth.”(Karel  Tujehuut,  Aqualectra,  
Curacao)
“We  sold  the  idea  to  the  EU  that  they  would  get  a  wind  energy  foothold  and  this  
would be a start of wind in the Caribbean. We encouraged them that our
experience with wind on the coast could help them with their offshore designs in
Holland. And today much of their offshore technology in Europe was based on our
experience here in Curacao in the harsh coast conditions. Eventually they brought
49%  and  that’s  how  the  windfarm  started  at  Tera  kora  in  1993."(Karel  Tujehuut,  
Aqualectra, Curacao)
In Barbados in particular, a champion was able to influence the attitudes of government and the
community and push the market towards adopting solar water heaters.
One Board Member of the Guyana Energy Agency, (GEA) spoke about how a solar water
heating company in Barbados was able to influence informal institutions and attitudes to the
technology through his marketing.
“The  other  thing  with  the  Barbados  solar  water  heater  program  was  that  the  
marketing was very slick. They managed to convince people that having a solar
water heater was almost a status symbol. That had nothing to do with any
coordinated approach by any agency, that was a businessman who lobbied the
government    and  got  the  fiscal  incentives  and  did  his  thing.”  (Board  Member,  
Guyana Energy Agency)
The view was expressed by some interviewees that the attitudes to get involved in these
technologies was often held by those who had financial means. Examples of this were observed
in The Bahamas, Barbados and Dominica.
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“What  I  have  seen  is  that  the  public  is  pushing for it (renewable energy) so people
are just coming off the grid and putting up their own systems. They have whole
houses, people who have money. (Gilles Deal, Ministry of Energy, the Bahamas)
“The  people  who  have  applied  (  for  PV  systems)  are  people  who have means. The '
go getters' and they are the ones in middle and upper income. The people that
want  to  be  first.”  (Horace  Archer,  Energy  Division,  Barbados)
"People that are installing are not looking for commercializing projects with a
short term payback. I am not too worried though because I can still develop on
the island based on the current price of electricity and the willingness to pay of my
overseas customers."(Karol Philip, Dominica)
Nevis as a country that had been proactive in developing renewable energy projects was seen as
having played a part in changing attitudes in other countries in the region such as St.Lucia, that
have similar resource potential. Dr. Raymond Wright of PCJ, spoke about this impact.
“I  think  with  the  oncoming  geothermal  project in Nevis there is going to be some
jealousy. The fact that little Nevis came out of nowhere, from behind the stands
and suddenly went on to the playing field and is playing the game. St. Lucia who
have been talking about this from donkeys years have done very little in terms of
walking the walk. I think the events in Nevis in geothermal energy are going to
change  the  perspective    and  put  more  other  companies  into  action.”  (Raymond  
Wright, PCJ)
A St. Lucia energy stakeholder spoke specifically about the feelings evoked by recognising that
Nevis had moved ahead of St. Lucia with respect to geothermal energy.
“It’s  difficult  to  go  to  meetings  and  hear  Nevis  boasting.  Still,  you  have  to  
recognize that at least somebody is doing something. We also have to do
something to move away from fossil fuels when we have this resource, especially a
country  like  St.  Lucia  that  could  use  some  additional  revenue.”  (Energy  
Stakeholder, St.Lucia)
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The interest in creating social change and mobility for members of the working class was a
driver in some cases for renewable energy development emerging from the grassroots.
One such small business owner in Barbados is an example of this. He spoke of the motivation he
had for getting into entrepreneurial activities related to renewable energy even though he has had
no formal training in the area.
“I  do  not  know  what  that  (climate  change)  is.  I  just  liked  the  (solar)  technology  
and wanted to work with it. I think this is a way that we can work and provide our
own jobs and make our own business. I want to be able to have a successful
business  and  that  is  why  I  took  the  decision  to  open  this  shop  here.”(  Small  
Business Solar developer, Barbados)
Experiences from Dominica, with antagonism existing between utility and government appears
to have motivated Grenlec to take a more proactive approach in allowing for interconnection.
Mr. Thomas Scheutzlich of GIZ discussed this.
“They  managed  to  get  Grenlec  to  react  to  their  pressure  to  allow  net  metering  and  
allow  feed  in  without  batteries…….  This  is  a  result  after  the  private  sector  forced  
the utility to react. I think that Grenlec, which has a similar structure to Domlec,
are afraid that if they block everything related to renewable energy they may face
the same difficulties as Domlec. So from that point of view it is very clever for
Grenlec to say they are in favour of renewable energy we do what they can and
allow little bits and pieces. That takes off some of the pressure from the
government  on  Grenlec.”  (  Thomas  Scheutzlich,  GTZ)
In the case of Aqua Sol (now Solaris), it was an interest in technological innovation that was at
the root of the interest in developing in the early days, as time went on the CEO recognized more
long term commercial possibilities.
“Yes  my  degrees  and  training are in engineering and that was always my interest.
I never really saw myself as a businessman per se. I was involved in solar water
heating from the time the industry started back in 1976. I was originally with a
company Solar Products in 1978. In 1981 I formed Aqua Sol. So I have more than
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30  years’  experience.  I  developed  my  business  as  I  realized  that  you  can  save  
money by using cheaper materials to do the same things. I have over the years
come out with some innovations that make our products capable of more than our
competitors.”(Vincent  McClean,  Solaris)
In Bonaire tragedy also helped to change the mindset of government utility and public towards
sustainability. This tragedy is an example of what Hoffman (2004) labels as a game changing
event.
“In  Bonaire, tragedy became an opportunity when they had a fire. They probably
would not have had the wind farm if not for that. It gave them chance to be
creative and innovate. There is also an interesting competitiveness between those
ABC islands. Curacao always bragged about having the biggest wind farm and
this  has  spurred  both  Aruba  and  Bonaire.”  (  Roger  Blackman  ,BL&P)  
Customers whose mindset included a desire to protect the environment were considered
important in the growth of technology. It was suggested that this way of thinking was more
prevalent with customers and developers from overseas.
“Once  we  continue  to  have  persons  from  overseas  coming  in  who  are  prepared  to  
install  systems  for  the  wider  good  of  the  environment  I  will  have  business.”(  Karol  
Philip, Dominica)
Mr. Mark Bender spoke of how the lack of understanding and sophistication of some Caribbean
societies was what was a major barrier to entrepreneurship.
“We  are  not  a  sophisticated  society,  in  some  societies  they  pay  a  premium  for  
green energy for example. They see as a noble thing not destroying the
environment and they see long term”  ( Mark Bender, Guyana Energy Agency)
In other cases these attitudes were seen as barriers in moving forward with projects that had
commercial viability.
This was an opinion expressed in the following quotes by one business developer in Barbados
and one in Jamaica.
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“There  are  a  lot  of  business  opportunities  here  but  the  government  and  people  of  
Barbados  don’t  seem  serious  in  developing  it  and  taking  advantage.” (Renewable
Energy  Business  Developer,  Barbados)  “
“One  of  the  real  barriers  is  that  some  of  these  technocrats  are  not  practical  
people. If you are not practical you do not know what is going on in the industry.
To me they are not taking advice from people  who  are  in  the  industry.”  (Renwable  
Energy Business Developer, Jamaica)
There were situations in which it was seen that opportunities for entrepreneurship were being
forgone even when the business aspects were favourable. In these cases a negative mindset or
attitude had led to projects either not being pursued or not being as effective as they could have
been. In such cases informal institutions and communication networks can act in opposition to
development of projects. This effect is studied in Hollingsworth as well as Russo (2003),
although those pieces of research focus more on the positive aspects.
One situation where there was a negative impact related to communication within a domain was
in Dominica. One energy stakeholder explained.
“The  relationship between Domlec and the population of Dominica is awful.
People  don’t  like  Domlec.  I  plan  to  hold  some  consultations  shortly  and  one  of  the  
things  I  am  going  to  advise  them  on  is  that  they  must  not  say  they  don’t  want  
Domlec because Domlec is the company.  They  must  say  they  don’t  want  the  
investor,  not  Domlec.”  (Energy  Stakeholder,  Dominica)
Some stakeholders saw the political leaders as being a major hindrance within the domain. One
stakeholder with substantial experience in working in renewable energy policy in the region
considered that the politicians just were not being proactive enough.
“The  people  you  have  to  convince  are  the  politicians,  you  have  to  get  them  to  buy  
into it. But the politicians are sitting back and waiting for the businessmen to make
proposals..............I think that part of the problem is that they (the politicians)
never really believe that renewable energy is suitable for large scale applications.
They think that renewable energy is a little project in the corner there. If a
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businessman thinks he could build a wind farm and sell it to the grid, then let him
come and bring the money but the government is not putting in the money."
(Regional Renewable Energy Policy Specialist)
One solar home owner in Barbados saw the attitude of the electricity utility itself as a barrier to
development. This attitude he thought was partially related to lack of knowledge. However, the
home owner was of the view that it came down to too much of a desire to give a return to the
shareholders.
“Part of BL&P is ignorance, part is resistance. They want to make money for
their shareholders. If they go to alternative sources there is no justification. How
can  you  put  on  a  fuel  charge  when  the  fuel  is  free?”(Solar  Home  Owner,  
Barbados)
Another stakeholder thought that the utility was a barrier and that fear was a big component and
an adherence to the legacy of the past which led to a degree of technological lock-in Pool.
“The  utilities  have  a  fear,  they  don’t  have  confidence  in  the  technologies.  It’s  a  
whole lot of things. They have had experiences in the early days where
technologies failed. Utilities are concerned and they know that diesel will not fail.
It is proven over time how long a plant will last. They are skeptical about a
geothermal plant or even  wind  although  wind  is  getting    better  now.”  (Caribbean  
Renewable Energy Stakeholder)
A private developer who has been involved in the development of renewable energy in the
Caribbean for many years saw a barrier in terms of the culture that was observed at meetings and
conferences in the region where there was often more talking than firm action on key areas of
development. The developer spoke of the experience over the years.
“Renewable  energy  in  the  Caribbean  is  just  blah-blah-blah.  That’s  all  we  do,  we
have meeting after meeting conferences and seminars but nothing gets done. I
have had discussions with many governments and utilities in the Caribbean and I
have found that to be the case. People are just not serious about developing the
resource. We have done the studies in many territories and we know that
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investment can take place but there is just too much of a hindrance in getting
permits, agreements and PPAs. These delays make the projects
unfeasible.”(Caribbean  Private  Renewable  Energy  Developer)

In other cases it was suggested that there was a mindset with a positive attitude towards
developing renewable technology but from a business perspective projects were not viable. This
led to a level of frustration by those who wanted to see the technologies developed. The informal
institutions were supportive but the economics were not favourable.
A Senior Representative at LUCELEC, the electricity utility in St.Lucia, spoke of a general
perception he saw in the country, that the utility was deliberately blocking development of
projects because of self-interest. He thought that there was a lack of recognition within the
community that the overall economics of technologies such as wind were sometimes
unfavourable.
“Whenever  we  resist  projects  on  economic  grounds people think that we are
resisting  because  we  don’t  want  to  let  other  people  cut  in  to  any  profit  that  we  
might be making. But we are a regulated utility so government determines how
much profit we can make anyway. The problem is that wind is not sustainable
demand  either  for  the  day  or  for  the  year.”  (Senior  Representative  ,  Lucelec)
This idea of the lack of public trust of the utility was echoed a Senior Representative of BL&P
Holdings as he reflected on his involvement in the attempts to develop wind energy in the
island.
“There  was  definitely  a  feeling  to  me  that  there  wasn’t  much  trust  of  the  utility.  
They thought that we were perhaps not acting in the interest of the country and we
were a barrier to renewables, renewables are a good thing for the country but we
are not doing it because we are looking at personal and private interest of our
shareholders.  That  is  not  the  case  because  we  don’t  plan  like  that.  We  supported  
the  draft  energy  policy  even  though  we  weren’t  sure  how  you  would  get  20%.”  
(Senior Representative, BL&P)

307

A Senior Representative of the Organisation of Utility Regulators (OUR) in Jamaica saw a lack
of understanding of the general public as well, especially when it came to the extent to which
personal wealth could be gained from being involved in renewable energy generation and selling
back to the grid. This he thought led to unfulfilled expectations and sometimes disappointment
regarding the performance of the technology.
“A  lot  of  people  hearing  about  renewable  energy  foresee  themselves buying a
solar power panel putting it on top of their house getting electricity from the solar,
using a little and selling the rest to the grid at a higher cost so that they could then
retire.  They  learn  sooner  or  later  that  it  is  not  that  simple.”(Senior Representative,
OUR, Jamaica)
One private renewable energy developer thought that part of the problem was that people failed
to look at renewable energy as a business venture that needed to pay for itself rather than
activities undertaken purely for the overall benefit of the environment,
“People  have  to  realize  that  this  thing  is  a  business.  I  am  in  wind  energy  as  a  
business. This is not about making the world a better place and preparing a legacy
for our children or any of that fancy talk. This is about making money. My
investors are here to make returns on what we develop, so that must be our
number  one  priority.”  (Caribbean  Private  Renewable  Energy  Developer)
At times it appeared the lack of appreciation of the long term benefits of renewable energy
technology from economic perspective was a barrier.
A Senior Representative of the GEA in Guyana spoke of the public perception which he viewed
as more concerned about short term costs than long term savings.
“We have created a mechanism to enable persons to access these units at cheaper
cost. Maybe that is the issue. Even still the electric water heater is much cheaper.
They look at the smaller value they go with the seemingly cheaper option. They do
not  recognize  the  long  term  benefits  of  the  solar.”  (Senior Representative, GEA)
There were some cases where a positive mindset towards developing projects did not translate to
entrepneurial development, due to lack of financing behind the people with commercial interest.
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A senior representative of the Caribbean Development Bank (CDB) who has been involved in
the financing and development of renewable projects over more than twenty years spoke about
the experience with some international investors. It was reported that many investors didn't have
coordinated plans and were basically just speculators.
“There  are  many  developers  who  came  in  with  wind  power  projects.  When  I  talked  
to  them  I  said  they  were  wasting  our  time  because  they  didn’t  have  a  project,  they  
had an idea. They would get the funding then look for people who could do it. They
were really speculators. They can go find funding and the government can get
locked  in  afterwards.  “(Senior  Representative,  CDB)
Some of the interviewees suggested that a mindset towards dealing with utilities and possible
competition was set by previous experience with the telecoms market. While there are some
similarities in the market, many respondents thought that the differences between the two
industries and therefore difference of appropriate approaches was not recognized.
A senior representative of Domlec spoke about this with respect to Dominica and a private wind
developer and researcher spoke of it with regards to Curacao.
They feel that if it (deregulation) works in telecom it can work in electricity but
that doesn’t  make  sense  to  me.  There  are  two  very  different  markets.  (Senior  
Representative, Domlec)
“Furthermore  the  Bureau  of  Telecommunications  now  has  responsibility  for  doing  
electricity policy even though they know nothing about it. There is the idea that
more  competition  will  lower  tariffs.  It’s  a  belief,  like  the  ‘church  of  economics.’”  
(Wind energy specialist, Curacao)
Hypothesis: The extent to which informal institutions support the development of
renewable energy in a political jurisdiction correlates with the extent to which there is
entrepreneurial interest in the Caribbean state/political jurisdiction for development of
renewable energy.
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External to Country Influence and link with Informal Institutions
The relationship between these variables was observed to be significant. This can be illustrated
by an analysis of the link between the second order codes of 'international influence' and the
'level of knowledge and expertise' within the countries analysed. From the interview coding, I
observed 109 instances where these two themes were mentioned together. Further analysis
revealed that there were 55 occasions where the interviewee or implied or stated that the
international influence contributed to the knowledge and expertise within the territory in respect
to areas of renewable energy development.
Here are some pertinent examples, from a variety of Caribbean territories.
Bryan Haynes, responsible for developing energy policy and energy efficiency programs spoke
of the role of the Latin American Energy Organisation (OLADE)
"It (The Energy Information System) is very critical it can change policy and bring
a higher degree of sophistication to our thinking and help with energy
management. Olade has been very helpful in this project. "(Bryan Haynes,
Ministry of Energy Barbados)
Carlisle Powell the Minister responsible for energy development in Nevis spoke of the role that
the World Bank played in undertaking a study of the feasibility of interconnecting electricity
grids in the Caribbean.

“The  World  Bank  has done an interconnection study of the islands. There is a
meeting coming up in Puerto Rico early next month to discuss this
issue.”(Carlisle  Powell,  Nevis  Island  Administration)
Mr. Cartwright Farrell General Manager of the utility NEVLEC in Nevis spoke of the role of
GIZ in assisting with wind mapping as well as the role of the Iceland government in giving
technical support for the geothermal project
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“Benjamin  Jarstoff  the  consultant  for  GIZ  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..................To  give  you  some  background  of  Nevlec’s  involvement  in  
geothermal, we have done studies into the resource from as far back as the 80s.
We have also had support from Iceland in terms of showing us how to go about
exploiting our local resource. Right now our engineers are well trained in this
area and we are confident they will be able to deal with the geothermal in the
grid.”  (Cartwright  Farrell,  Nevlec)

In Jamaica the GTZ and UNECLAC were involved in setting up the Centre of Excellence for
Renewable Energy.
“It  (CERE)  emerged  from  a  study  done  by  GTZ  and  UNECLAC  on  renewable  
energy potential. Three proposals were reviewed on how the Centre could
function both at a national and regional level. Coming out of that a small unit was
formed  focusing  on  renewable  energy  and  renewable  fuels.”  (  Denise  Tulloch,  
Energy Division, Jamaica)
The OAS has been the coordinator and implementer of the Geocaribe project for Nevis,
Dominica and St.Lucia. The data from that project has been used to develop the Nevis project.
One stakeholder from St. Lucia spoke of the impact of OAS.
"They (Nevis) have had advice from OAS and have learnt from examples in the
region including St. Lucia. They have taken steps to really avoid those pitfalls."
(Government Representative, St.Lucia)
The French Government has given significant support to Dominica for their geothermal project ,
due to potential benefits to Guadeloupe and Martinique.
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"We expect a test well to be drilled by the Iceland company by next July.
Guadeloupe and Martinique are keen to purchase the energy we produce that is
excess and that is why the French Government through AFD have put in so much
money to support it."(Michael Fadelle, Energy Division , Dominica)
The consultants Renewable Energy Systems (RES) a British company, was instrumental in
providing data that helped BL&P make the decision to pursue the establishment of a wind farm
in Barbados.
"What  we  weren’t  sure  about  was  the  economics  so  we  engaged  RES  who  had  
made the proposal to us in the first place. They tendered and we selected them to
do the assessment. They had a lot of experience already since they had done all of
this already and had been measuring wind for a long time. So we purchased that
wind  data  from  them  for  $30,000  Euros,  so  it  wasn’t  cheap.  We  also  paid  them  to  
do a study. So the actual wind data coming out of that study was ours, the fifteen
minute data. That was completed in 2004 starting in 2003. "(Roger Blackman,
BL&P)
Similarly the Dutch consultants KEMA, conducted a study of renewable energy options for
Bonaire that was used by the electricity utility WEB Bonaire to determine a direction for their
development.
"The outcome of the energy study showed we should go 50% fuel oil, 50% wind
and keep an eye on photovoltaics. The study was done by KEMA with company Econcern."(Roy Silberie, WEB Bonaire)
The presence of GIZ and Projekt Consult from Germany providing financial and technical
assistance to the CREDP was a significant contributor to the process of development as was the
role of the UNDP and the World Bank as exemplified by the following quotes from Thomas
Scheutzlich of GIZ.
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"My involvement goes back to 1999 as a consultant with Projekt- Consult as a
company charged by GTZ. This is when the feasibility study for CREDP was
tendered by CEIS and we were successful. We were offered by CEIS in Jamaica.
We were charged to do\ that study on behalf of the UNDP. "(Thomas Scheutzlich,
GTZ)
"We have international and regional short term experts and they deliver assistance
through studies, workshops, etc. in policy advisor services, project preparation ,
renewable energy projects, capacity building." (Thomas Scheutzlich,GTZ)
"The World Bank is also planning to intervene in the OECS, supporting the
establishment of a sub-regional electricity regulator. The project is ongoing. That
project is actually going in the right direction, taking the experience of Dominica I
think none of the islands would be able to form a competent knowledgeable
electricity commission." (Thomas Scheutzlich,GTZ)

One Director of a solar company in Barbados spoke of the influence of China in the
development of technology in renewable energy.
"The Chinese are the best in the world at taking a design and improving on it and
eventually selling it back to you. I am quite prepared to get equipment from them
to use in products here." (Senior Representative of Solar Company, Barbados)
In some cases the international influence and the impact on capacity transfer is achieved by
having an employee from the international entity working within the Caribbean in a senior role.
The following quotes illustrate this:
“We are also going to have a project manager to specifically manage the projects.
If it is a World Bank project we will have a world bank project manager. The bank
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will finance that. You will have an IDB project manager for an IDB
project.”(Fitzroy  Vidal,  Energy  Division, Jamaica)

“We  have  an  EU  capacity  building  project  which  is  supposed  to  start    this  year  
part of which includes bringing an energy lawyer to help with some of those
issues.”  (  Leighton  Waterman,  Caricom  Secretariat)

At times the international agency has directly hired someone in the region to work on its behalf
and at the same time transfer capacity to the local agencies. Mr. Leighton Waterman who is
attached to the Ministry with responsibility for energy in Barbados is one such employee,
"My contract is renewed every year . IADB cannot have a private consultant hired
for more than a year." ( Leighton Waterman, IADB)
Sometimes the transfer of knowledge has come through persons locally or regionally having the
opportunity to spend time learning in an international jurisdiction. Karol Philip a solar developer
in Dominica spoke of the extensive training in technologies that he has received in the UK as
well as various parts of the Caribbean.
“I have studied in the UK, Barbados and in Dominica and have done more
technical and technician courses than you can think of. I always liked the solar
technology  and  seeing  what  I  could  do  with  it.”(Karol  Philip,  Solar  energy  
developer, Dominica)
The GIZ as part of the CREDP Project were also responsible for a program known as the
Caribbean Wind Energy Initiative (CAWEI). Under this program representatives from various
utilities in the Caribbean were given the opportunity to travel to Europe to observe the operation
and maintenance of wind generation plants there. Roger Blackman of BL&P Holdings benefitted
from this program.
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"It (CAWEI) was done through GTZ. Thomas Scheutzlich and Benjamin Yarstoff.
We spent two weeks in Germany and Portugal." (Roger Blackman, BL&P)
Other times there was a partnership including international, regional and local participants that
was formed in order to facilitate the development of projects. Keith Nichols of the OECS
Secretariat spoke about the nature of these interactions.
“We  agreed  to  work  with  CREDP  and  other  initiatives  on  the  ground.  We  didn’t  
have the resources to start our own program and were not about to duplicate the
work that was already being done. We became a partner to the initiative and work
along with CREDP through Caricom and with GTZ for renewable energy. Our
focus at the time was to pivot the initiative towards the development of a policy
for  renewable  energy.”(Keith  Nichols,  OECS  Secretariat)
There have been times when such international expertise has been directly used to develop
policies or implement projects. Darcy Boyce the Minister with responsibility for energy in
Barbados spoke of how the IDB studies had been used in formulation of programs and policies.
“We  have  now  approved  a  policy  document  on  renewable  energy.  One  for  energy  
efficiency, one for public relations, one for institutional strengthening. This is all
coming  out  of  the  IDB  study.”  (Darcy  Boyce,  Minister  of  Energy,  Barbados)”
At other times the transfer of knowledge from the international to local is safeguarded through an
agreement or policy that requires it. Here the impact of the international agency affects the
Caribbean through a formal institution.
One such case was in Jamaica where there was a memorandum of understanding to ensure
that local talent and learning was incorporated into projects where international agencies were
involved.
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"We have memorandums of understanding where we try to integrate some of the
students into our projects. If we are doing a hydro project we take some students
along so they get to see how the study is done and what equipment is required.
That was the brainchild of Mr. Gary Jackson former manager and he wants to
bring the local talent into the mix. So it is not only consultants flying in and out".
(Denise Tulloch, Energy Division, Jamaica)
The situation in Curacao with Aqualectra provides an example where a local government took
the opportunity to use a link with an international government to get experience with technology
and were in turn able to use the international expertise gained in order to help the international
partner get further understanding of the technology. Karel Tujeehut explained.
“The first windfarm was placed, 300kW in 1983. It was subsidized very heavily
and was there to give us experience. The Europeans were looking for a place to
have a demonstration in the Caribbean and asked us and we accepted. It had
benefits for us because we learned how to do wind in the Caribbean. We also
learnt of issues related to corrosion and so on. The thing stood there up to 1997.
We had some experience  with  wind  pumps  before.”  (  Karel  Tujeehut,  Aquaelectra)
Often the need for obtaining the technical capacity from international sources has significant
impact on cost of projects and therefore overall viability. A renewable energy consultant working
for a regional agency spoke about this.
"The banks in the Caribbean do not have the technical capacity to evaluate
projects which means that they have to get external people to do it. This adds cost
to the project." ( Caribbean Renewable Energy Consultant)
Increased costs as a result of having to involve international agencies was also noted as an
important factor by a Caribbean government representative who has been involved in working
with international institutions to promote local and regional renewable energy projects and
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determining greenhouse gases emitted and avoided in different projects as part of applications
for funding.
"Have you ever gone through the mechanism to quantify the carbon credits from a
project? It is laborious, it is difficult, it is bureaucratic. You need to have
consultants advising you every step of the way. Who pays the consultant? By the
time you finish accessing the carbon credit the transaction cost you incur will
outweigh  the  actual  money  you  are  getting.  It’s  like  fighting for table scraps."
(Caribbean Government Energy Representative)
In some cases it was suggested that international bodies tended to be less vigilant in doing
studies and improving capacity in the region since the governments themselves lacked the ability
to evaluate them. International organizations were therefore not always held up to the standards
that they were required to reach at home.
One renewable energy consultant in a regional organisation that has also had experience working
for the British government in renewable energy and the development of standards for the utility
commented on what was seen as a difference between the Caribbean environment and that of
developed countries.
"In  the  UK  they  are  rigorous  you  can’t  just  give  them  any  foolishness.  It’s  not  like  
our  governments  in  the  Caribbean  where  you  don’t  have  anybody  technically  
capable.  They  have  people  technically  capable.  In  Britain  you  can’t  pull  wool  over  
anybody’s  eyes.  (Caribbean  Renewable  Energy  Consultant)
This lack of capacity in terms of ability of regional countries to effectively evaluate projects and
technologies was reiterated by a representative of another a regional institution involved in the
promotion of renewable energy and sustainable technologies.
"Often consultants internationally come to countries in the Caribbean to sell
things. It could be a wind turbine, piece of energy efficiency equipment or some
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program. A lot of time the ministers and the technocrats in the ministry do not
have a good idea of whether the piece of equipment is good or not. "(Caribbean
Regional Renewable Energy Representative)

A senior government representative in a Caribbean territory also spoke of the attitude of some of
the international agencies that had operated in the country.
“People  are coming in looking to sell projects to government. They are heavy up
front with the cost. They are just trying to make some money then walk off and
leave you with all the problems. They are not going to be there to manage the
projects indefinitely and all that. You will then have a problem once you set up in
terms  of  maintenance.”(Caribbean  Senior  Government  Representative)
In 15 cases the interviewees saw that the knowledge within the territories contributed to the
capacity of the international organisations and in turn their ability to influence the political
jurisdiction in a positive way. One CEIS representative spoke of the efforts of that organisation
to produce energy information from Caribbean territories and sell this to buyers from the rest of
the world.
"My organization, the SRC wanted to address this by getting some of the
energy Information on the region together and selling it to the rest of the
world. We sold it for $7,500. Many international organizations such as the
OAS bought it but not the Germans. They wanted to do everything on their
own." (CEIS Representative)

There were occasions where the interviewees expressed the view that members of the
international community were lacking in knowledge in some way regarding renewable energy
development in the Caribbean. In their opinion this lack of knowledge either meant that projects
were not developed or implementation was not as successful as anticipated.
One representative of a regional institution who has been involved in the development of
renewable energy projects for over twenty years spoke about this.
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“There  are  lots  of  young  people  with  doctorates  coming  out  in  Europe  but  there  
don’t  have  a  clue  cause  there  are  just  out  of  school.    For  them  this  place  (the  
Caribbean) is too small. They are  totally  confused.”  (Caribbean  Regional  
Renewable Energy Representative)
A representative of another regional institution involved in the development of energy policy
spoke of what was seen as a shortcoming in understanding of the OAS in attempting to develop
energy policy for the Caribbean
“Your  action  plan  is  your  strategy  and  what  you  use  to  get  there.  I  don’t  think  OAS  
fully appreciated that you needed to have this overarching, overriding framework
in place before you start looking at everything else.”    (OECS  Representative).
A professional in the Caribbean that had been involved in trying to secure funding for a wind
project in a Caribbean political jurisdiction spoke of the lack of understanding of
internationally recognised banks when seeking financial assistance
We talked to five banks including Citibank, none of them wanted to fund it
because they didn't understand it. At the time in 2000, they told us they didn't
understand  what  the  project  was  all  about    this  wind  business  is  “not  for  us.”  
(Caribbean Wind Energy Developer)
A Caribbean energy specialist that had worked in a regional renewable energy project spoke of a
situation where a consultancy within Caricom went to a professional who had little
understanding of the Caribbean, while other Caribbean applicants had been overlooked.
“The  World  Bank  also  put  out  a  consultancy  on  energy  supply  within  Caricom  
with an emphasis on renewables. The award was given to a person who it strikes
me  had  very  little  knowledge  about  the  Caribbean.”  (Caribbean Energy
Stakeholder)
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In some cases it was suggested that even though international bodies had the capacity to assist,
this capacity was not being effectively translated into knowledge at the local level in a way that
made a difference. It was suggested that the government or agencies were at least partially
responsible for this lack of translation of skills. One stakeholder who has considerable
experience in working on the development of energy policy spoke about this effect.
“Not  only  OLADE,  but  other organizations like Caricom, CEIS, UWI, would
have trained people in different aspects of renewable energy. Technology, policy
all kinds of things but we are not sure how much that knowledge is being put to
use simply because the people trained are not working in an environment in
which renewable energy is given any priority. So a man is going to an energy
seminar he is getting a big fancy energy policy document , writing a nice report
to the minister, telling the minister we should set up something to implement the
policy,  but  the  minister  would  tell  him  that  we  don’t  have  time  for  that.  He  might  
say  we  are  near  to  elections,  we  have  to  study  votes  etc.”(Caribbean  Regional  
Renewable Energy Representative)
This was a notion that was denied on occasions, as governments considered that effort had been
made to secure the necessary skills from looking at the best international practices. For example,
Carlisle Powell, Minister responsible for energy in Nevis spoke of the efforts made to ensure that
the knowledge of international best practice was applied to the local geothermal project.
“The  (geothermal)  technology  is  very  safe  and  proven.  We  have  done  our  due  
diligence in making sure that we have covered all of the technical issues and
have looked at many examples  where  geothermal  is  used  internationally.”  
(Carlisle Powell,NIA)

At  times  it  was  suggested  that  the  government’s  own  lack  of  understanding  of  the  local  context  
and technology caused them to rely on inappropriate international examples. A representative of
a regional utility spoke about this,
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“  Sometimes  they  take  numbers  from  Germany  or  Denmark  to  determine  what  is  
reasonable  in  their  mix.  Even  though  the  grid  may  be  set  up  quite  differently.”  
(Caribbean Regional Electricity Utility Representative)

At times persons within islands were concerned that inspite of potential learning from
international organisations, the desire to get this level of expertise could lead to a level of
control going to the international body.
One representative of a renewable energy project in Jamaica expressed this concern.
“We  didn’t  want  to  have  the  manufacturers  run  everything.  We  have  local  
engineers who are understudying and trying to develop our own local capacity.
Some people have these long service warranties with suppliers, we want to
phase  that  out.”    (Jamaica  Renewable  Energy  Representative)
One representative of a regional institution spoke of the desire of the Caribbean energy
stakeholders to follow international agencies which ultimately led to loss of control of projects.
“One  of  the  problems  in  the  Caribbean  is  that  we  jump  to  the  funding  agencies’  
tune. Quite often we want the money and we accept the funding but we also
accept conditions that cause us to lose control of projects. This is one of the
barriers. Often the interest of the funding agency is not in concert with what the
countries  want.  People  in  the  region  also  often  don’t  recognize  the  value  of  data.  
They  see  the  money  that  they  are  getting  as  a  lot  but  don’t  recognize  the  value  of  
the data that they are providing to these international agencies in return. These
overseas government funders often use the information we provide to gain a
strategic advantage. This is not recognized. This dependence on international
agencies for help is part of the psyche  of  the  entire  Caribbean.”  (Caribbean  
Regional Renewable Energy Representative)
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Hypothesis: The level of external support for renewable energy in a political jurisdiction
correlates with the extent to which informal institutions are developed in a state/ political
jurisdiction to support renewable energy development.
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