
99 % of the electricity supply on Caribbean islands is currently provided by fossil fuel based 
power plants which is very expensive and polluting. The use of renewable energy technologies 
can be a cost-effective and sustainable solution to these problems. Implementing renewable 
energies has been rather slow despite sufficient natural resources. This has guided the two 
main research questions of this PhD thesis: (1) What is the techno-economic potential for 
renewable energies on Caribbean islands and (2) which barriers and solutions exist in the 
utilization of this potential?

Firstly, a technical analysis was conducted based on a self-developed island energy supply 
model. 60 of the 62 analyzed islands demonstrate high to very high techno-economic potential 
for implementing renewable energies. The optimal renewable energy share is 45 % as opposed 
to the current 1 %, which would result in a decrease in LCOE from 0.30 to 0.22 USD/kWh and 
the added benefit of a 22m tons per year decrease in CO2 emissions. Initial investments of 
35bn USD are required to reach the optimized renewable capacities in GW: 0.8 hydro, 8.8 PV, 
6.3 wind, and 0.5 geothermal plus 3,120 MWh of battery storage.

Empirical analyses were conducted to answer the second research question. The most 
important barriers are distributed among three main clusters. The 1st cluster is regulatory 
frameworks and policies, for example lack of regulatory framework and legislation for 
private investors. The 2nd is costs and financing, of which high initial investments is the most 
important barrier. The 3rd cluster is the clout of conventional power suppliers. To overcome 
these barriers most crucial are improvements to the regulatory frameworks, incentives such 
as a ‚ “renewable fuel surcharge”, and financing options.
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2.2 Island energy supply
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Chapter

4
Input - renewable potential
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4.2 Resource data
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4.2.3 Hydro
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Results of techno-economic optimization -
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5.3.3 Risk rate for geothermal plant
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6.4.4 Discussion of ranking and limitations
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Introduction 

Thank you for your participation in this questionnaire. We have identified you as one of the 
major experts regarding renewable energies within the Caribbean area. Therefore we very 
much appreciate your contribution to this study. 

The study, commissioned by the Reiner Lemoine Institute, will feed into Philipp 
Blechinger’s doctoral dissertation at Technische Universität Berlin. We furthermore seek to 
present its final version at the Micro Energy Systems Symposium at the University of 
California, Berkeley, 10-12 April 2014. 

This study sets out to explore the diverse barriers and their solutions to the use of 
renewable energies (RE) for electricity production on Caribbean islands today. The 
outcome of this study will be a rating matrix of the identified and categorised barriers and 
sub-barriers to RE in the Caribbean. Since the ranking follows the importance and impact 
of the barriers, this matrix serves as a strategy instrument for their removal to political and 
economic decision makers. In this regard, this paper will advance the implementation of 
RE in the Caribbean and thus contribute to the region’s energy security, access and 
sovereignty, as well as the diversification and decarbonisation of its energy production.   

At this stage of the research, we have conducted three semi-structured interviews with Mr. 
Joseph Williams (Programme Manager CARICOM Energy Desk), Mrs. Allison Jean 
(Executive Director CARILEC) and Sven Homscheid (Technical Advisor GIZ/CREDP). In 
combination with an extensive preceding literature review, the results of the interviews 
have culminated in the production of a list of approximately 30 barriers. They are broadly 
categorised into technical, economic, political and social barriers. In order to validate these 
findings, and to ultimately rank them according to their importance, we kindly ask you to 
express your perception of the single barriers’ importance, and your opinion about 
renewable energies in general. You should fill out the questionnaire according to your best 
knowledge, keeping in mind that the study focuses on small Caribbean island states only. 

As aforementioned, you are one of the selected experts that we have contacted for this 
questionnaire. In appreciation of the roles and responsibilities your position entails, we are 
very grateful for your participation in this study. In order to arrive at a balanced conclusion, 
this questionnaire was sent to representatives of utilities, the private sector, government 
bodies, research institutions and international organisations that all play an important role 
in the Caribbean energy sector.  

We appreciate the return of this survey at your earliest convenience. Please indicate at the 
end of the questionnaire whether you would like to receive a copy of the final study. 
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Instructions 

This questionnaire starts with the evaluation of the different barriers on a scale from 5 to 0 
(highest importance to absolutely no importance) for each of them. If you have no opinion 
on a certain barrier, please state “Z” for “don’t know”. 

The ranking will look like this: 

 
Please make a careful selection. Each row will contain a comment section, in which we 
appreciate your thoughts/suggestions/ideas with respect to the barriers. Your ranking will 
serve to complete the first qualitative steps of the study, and is of special importance for its 
end-product, the rating matrix. 
 
Within the ranking table, each barrier comes with a short description. Please find a more 
detailed explanation of the single barriers in the appendix, in case you need it. 
 
The list of barriers will be followed by a set of statements and questions related to the 
topic. We will ask you to agree or disagree on a scale from 5 to 0 (strongly agree -strongly 
disagree).  
 
To summarize the instructions: 
 
1. Use the scale from “0” to “5” 
2. Use “0”, when a criterion has absolutely no importance 
3. Use “Z”, when you have no opinion on a certain criterion 
4. Do not leave any blanks 
5. Do not forget to save the pdf after answering the questionnaire 
 
For any questions, please do not hesitate to contact us. 
 
Confidentiality 

Your response will be treated confidential and the results are used for academic reasons 
only.  

You may reserve your right to anonymity if you wish to do so. In case you provide us with 
your details, only the two above mentioned researchers will see your response.  

Ranking scale 
5 4 3 2 1 0 Z 

Highest 
importance 

High 
importance 

Moderate 
importance 

Low 
importance 

Very low 
importance 

Absolutely no 
importance Don’t know 
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Expert Responder Data 

Name: __________________________________________ 

Company/Ministry/Organis.: _________________________ 

Department/Position: ______________________________ 

Country: ________________________________________ 

Contact: ________________________________________ 

Email: __________________________________________ 

Phone: _________________________________________ 

 

Which one(s) of the following categories do you perceive to belong to? 

� Government 

� Utility 

� Private Sector 

� Researcher 

� Public Organisation 

� Other (please state): 
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Ranking scale 
5 4 3 2 1 0 Z 

Highest 
importance 

High 
importance 

Moderate 
Importance 

Low 
importance 

Very low 
importance 

Absolutely no 
importance Don’t know 
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Barriers to RE in 
the Caribbean Specification 

Ranking 

(5 to 0  / Z) 
Comments 

1. Technical Barriers 

1.1. Natural Conditions  

� Land use 
competition on 
islands 
 

Land area is limited on 
islands, leading to 
competition between RE 
projects and e.g. tourism or 
agriculture => land is getting 
expensive for RE. 

  

� RE impact on 
landscapes and 
ecosystems 

RE projects may affect 
ecosystems (e.g. hydro 
power => rivers, wind power 
=> birds). Also noise and 
visual impacts are 
considered here. 

  

� Natural disasters Natural disasters (e.g. 
Hurricanes, flooding, 
earthquakes) increase the 
risk of destruction of RE 
plants. 

  

 

 

� Lack of evidence-
based assessment 
of RE potentials  

Evidence based analyses on 
the RE potentials and cost 
effectiveness of different RE 
technologies are missing 
(e.g. comparison of cost, 
feasibility, levelized cost of 
electricity) => true potential 
of REs remains uncertain 

  

1.2. Technical Constraints  

� Lack of technical 
expertise and 
experience 

 
Experience and knowledge 
at the operation side is 
missing, especially for 
complex high share 
renewable energy supply 
systems (e.g. electrical 
engineer with RE 
experience).  

  

� Low availability of 
RE technologies 

 
Non-existence of local 
manufacturers leads to 
maintenance issues, spare 
parts are hard to organise; 
existing foreign technologies 
are not adopted to 
Caribbean needs 
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Ranking scale 
5 4 3 2 1 0 Z 

Highest 
importance 

High 
importance 

Moderate 
Importance 

Low 
importance 

Very low 
importance 

Absolutely no 
importance Don’t know 
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Barriers to RE in 
the Caribbean Specification 

Ranking 

(5 to 0  / Z) 
Comments 

1.3. Infrastructure  

� Inappropriate 
transport and 
installation facilities 

Lack of appropriate facilities 
(ports, roads) for transport 
and installation of RE 
technologies (e.g. heavy 
machinery, high cranes) 

  

 

 

� Unsuitable 
transmission 
system and grid 
stability issues with 
decentralised RE 

 
Lack of grid stability 
infrastructure to include 
fluctuating RE; transmission 
capacities are often 
insufficient to handle 
distributed RE power 
generation 

  

2. Economic Barriers 

2.1. Price/cost  

� High initial 
investments 

 
RE require high initial costs 
compared to operational 
expenditures; investment in 
technology itself is 
expensive compared to 
conventional power plants; 
high exploration costs  

  

 

� High transaction 
costs 

 
The shift from conventional 
to renewable power 
generation leads to 
transaction costs - for many 
small units they are very 
high per kWh (e.g. lack of 
experience in evaluating and 
operating RE projects => net 
present values are not as 
high as possible, new supply 
chains and networks have to 
be created). 

  

� Diseconomy of 
scale 

 
Low absolute demand and 
small size of power plants 
leads to diseconomies of 
scale (e.g. transport costs 
per technology are high, 
project development costs 
are high for each RE project 
compared to the overall 
investment). 
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Ranking scale 
5 4 3 2 1 0 Z 

Highest 
importance 

High 
importance 

Moderate 
Importance 

Low 
importance 

Very low 
importance 

Absolutely no 
importance Don’t know 
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Barriers to RE in 
the Caribbean Specification 

Ranking 

(5 to 0  / Z) 
Comments 

2.2. Financial Aspects  

� Lack of access to 
low cost capital or 
credit 

 
Due to large foreign debt 
and high interest rates of 
Caribbean countries, capital 
costs are high, which leads 
to a limited borrowing 
capacity of governments. 

  

� Lack of 
understanding of 
project cash flows 
from financial 
institutions 

 
Little or no funding is 
available from commercial 
banks due to a lack of 
understanding and/or pilot or 
demonstration RE projects 
that results in risk 
averseness. 

  

� Lack of private 
capital 

 
Insufficient investment and 
innovation from private 
sector. Previous projects 
have often been reliant on 
donor money. 

  

2.3. Market Failure/distortion  

� Utility monopoly of 
production, 
transmission and 
distribution of 
electricity 

 
Barrier to market entrance 
for RE investors; 
monopolistic structures 
hinder competition and 
innovation. 

  

� Small market sizes 
Due to small market sizes 
new competitors have 
difficulties to join the energy 
market => barrier to 
competition and investment 
opportunities 

  

 

 

� Lock-in dilemma 
(conventional 
energy supply 
structures block 
REs) 

 
The lock-in dilemma 
describes the situation that 
an existing technology 
cannot be substituted by the 
better innovation due to 
institutional bias and power 
structures of the old system 
=> competitive RE 
technologies are not 
adopted due to the influence 
and power of existing 
conventional power supply 
systems 
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Ranking scale 
5 4 3 2 1 0 Z 

Highest 
importance 

High 
importance 

Moderate 
Importance 

Low 
importance 

Very low 
importance 

Absolutely no 
importance Don’t know 
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Barriers to RE in 
the Caribbean Specification 

Ranking 

(5 to 0  / Z) 
Comments 

� Fossil fuel subsidies 
and fuel surcharge 

Conventional power systems 
are often subsidised or 
governmentally supported 
(e.g. high electricity tariffs 
due to fuel surcharge are 
reduced by subsidies). This 
results in price/competition 
distortions and 
disproportional consumer 
burden 

  

 

 

3. Political Barriers 

3.1. Policy  

� Gap between policy 
targets and 
implementation 

Most Caribbean countries 
have ambitious RE policy 
targets. Nevertheless, these 
RE goals are not pushing 
the practical implementation 
and a failure to meet them 
has no legal consequences 
=> enforcement of targets is 
too weak.  

  

 

 

� Lack of incentives 
or subsidies for RE 

 
Lack of incentives for RE 
(e.g. governmental financed 
feed-in tariffs, tax reductions 
for RE) 

  

3.2. Institutional Capacity  

� Lack of formal 
institutions 

Lack of specialised 
government departments to 
disseminate information and 
foster investment within RE; 
Multi-purpose ministries 
cannot focus on RE.  

  

� Lack of RE experts 
on governmental 
level 

Lack of experts on 
government level; politicians 
lack specialisation and RE 
knowledge 

  

3.3. Regulatory  

� Lack of legal 
framework for IPPs 
and PPAs 

A regulatory framework for 
independent power 
producers that secures grid-
connection and return on 
investment for RE projects is 
missing on a Business to 
Business level. 
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Ranking scale 
5 4 3 2 1 0 Z 

Highest 
importance 

High 
importance 

Moderate 
Importance 

Low 
importance 

Very low 
importance 

Absolutely no 
importance Don’t know 
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Barriers to RE in 
the Caribbean Specification 

Ranking 

(5 to 0  / Z) 
Comments 

� Lack of regulatory 
framework and 
legislation for 
private investors 

A regulatory framework for 
private investors is missing 
to secure grid-connection 
and return on investment of 
RE projects (e.g. net-
metering). Application 
processes are not 
standardised and too 
bureaucratic.  

  

4. Social Barriers 

4.1. Consumer Behaviour/ Awareness  

� Lack of social 
norms and 
awareness 

 
Acceptance and education 
about RE technology is 
missing. Full potential of 
REs is not understood by 
citizens. 

  

 

� Lack of educational 
institutions  

Lack of educational 
institutions (e.g. vocational 
training centres, colleges, 
universities) focusing on RE. 
This leads to a lack of RE 
experts. 

  

4.2. Interaction Networks  

� Lack of RE 
initiatives 

Strong local initiatives 
pushing the implementation 
of REs are missing. Informal 
institutions are dominated by 
the conventional energy 
supply system.  

  

� Lack of 
local/national 
champions/ 
entrepreneurs 

Lack of role models creating 
best practice examples by 
implementing REs (e.g. well-
known personalities have 
positive advertisement and 
marketing effects for RE 

  

� Strong fossil fuel 
lobby 

The profiteers of existing 
fossil fuel (conventional) 
energy supply system are 
afraid of losing market 
shares. Strategic sale of 
diesel generators and oil to 
secure the conventional 
power supply; political 
agreements within 
PETROCARIBE bind states 
to buy in more oil  
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Ranking scale 
5 4 3 2 1 0 Z 

Highest 
importance 

High 
importance 

Moderate 
Importance 

Low 
importance 

Very low 
importance 

Absolutely no 
importance Don’t know 
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Barriers to RE in 
the Caribbean Specification 

Ranking 

(5 to 0  / Z) 
Comments 

4.3. Cultural  

� Dominance of cost 
over environmental 
issues 

Electricity is a basic need. 
People are highly price 
sensitive and outweigh 
environmental 
considerations. 

 

  

4.4. Psychological/Moral  

� Preference for 
status quo 

Negative experiences with 
RE in the past hindering 
innovative projects. The 
existing operational status 
quo is preferred. 

  

 

 
 

 

Comments/Remarks: 

 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Please precede to the last set of statements that complete the questionnaire. 

 

 

 

 

Statement Ranking 

The Caribbean is adversely affected by Climate Change.  

In the future, the Caribbean will be adversely affected by Climate Change.  

The Caribbean Community holds responsibility for mitigating Climate Change.  

Renewable Energy is a central instrument to reduce GHG emissions.  

RE is a central instrument to create energy sovereignty in the Caribbean.  

CARICOM’s target to achieve a 47% renewable energy share in electricity production by 2027 
is realistic under current political conditions.  

CARICOM’s target to achieve a 47% renewable energy share in electricity production by 2027 
is realistic under current economic conditions.   

CARICOM’s target to achieve a 47% renewable energy share in electricity production by 2027 
is realistic under current social conditions.   

CARICOM’s target to achieve a 47% renewable energy share in electricity production by 2027 
is realistic under current technical conditions.   

Authorities at the moment are successful at increasing RE shares in electricity production.  

Private investors are reluctant to engage with RE.  

Utilities dominate fossil fuel based national energy markets.  

 

Personal Statement Ranking 

My job is to facilitate the implementation of RE.  

I maintain relationships with all stakeholders of the energy industry.  

The advancement of RE is a central task in my current position.  

Part of my work is to facilitate the affordability of electricity produced through RE.  

Part of my work is to facilitate the integration of RE into the existing grid infrastructure.  
 

  

Ranking for Statements 
5 4 3 2 1 Z 

Strongly agree Agree Neither/ Nor Disagree Strongly 
disagree Don’t know 
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Further Proceedings 

To return the questionnaire, you have the following options: 

� You can fill out the answering sections directly in this document, then save the 
changes and upon completion return it via email to either  
 
philipp.blechinger@rl-institut.de 
 
or 
 
katharina.richter@rl-institut.de 

 

� You can print out the form, fill out the blanks per hand and then scan and email the 
document to the above mentioned addresses 

 

� You can print out the form, fill out the blanks per hand and then fax it to the Reiner 
Lemoine Institute under  
 
Fax.: +49 30 5304 2010 
 

Would you like to receive the final version of this study? 

� yes 

� no 

 

 

And finally, thank you very much for your participation. 
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Appendix – Clarification of barriers 

Technical Barriers 

Natural Constraints: 

1.1.1. Land use competition on islands 
Due to the small expansion of the Caribbean islands territories, land and water 
resources that are suitable for RE compete with mostly tourism, but also agriculture.  
As a result, prices for land are very high. A RE development might therefore face 
challenges with respect to land availability. These effects are summarised under 
“land use competition” and have to be evaluated according to their importance as a 
barrier for implementing REs. 
 

1.1.2. RE impact on landscapes and ecosystems 
RE projects may give rise to environmental externalities. That is to say, regardless 
of their aim of producing clean and emission-free energy, RE projects might have 
negative effects on the environment. Examples include migratory bird disturbances 
and noise pollution from wind parks, toxic spills and deforestation from geo-thermal 
drilling, disturbance of hydrological ecosystems from hydro power. Similarly, there is 
a large visual impact from wind turbines, which could devalue land and hinder its 
development not only in a touristic zone. These effects are summarised under “RE 
impact on landscapes and ecosystems” and have to be evaluated according to their 
importance as a barrier for implementing REs. 
 

1.1.3. Natural disasters 
The vulnerability of the Caribbean to hurricanes, flooding and earthquakes 
increases the risk of RE projects, and might therefore deter investors. Within this 
barrier, the importance of these effects on the implementation of REs in the 
Caribbean has to be evaluated. 

1.2.3. Lack of evidence-based assessment of RE potentials  
 To this date, no sufficient feasibility and potential studies comparing costs of RE 

have been conducted. There is a lack of applied research that would lead to 
evidence-based strategies for political decision-makers to foster the implementation 
of RE projects. Similarly, there is a lack of assessments that compare project costs 
and the levelized cost of electricity for different RE technologies, for example 
between hydro and geo-thermal power. Under these circumstances, the true 
potential for RE remains uncertain, and therefore untapped. The lack of these 
studies has to be evaluated according to the importance as a barrier for 
implementing RE in the Caribbean.   
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Technical Constraints: 

1.2.1. Lack of technical expertise and experience 
 RE hybrid systems are difficult to understand and operate. Especially high share RE 

systems require newly developed operation tools and technologies which require 
different expertise compared to conventional combustion power plants. The lack of 
experience with this kind of technology at the operational side can lead to 
miscalculation and failed investments. This lack has to be evaluated according to its 
importance as a barrier for implementing RE in the Caribbean. 

1.2.2. Low availability of RE technology 
 There are no local manufactories for RE technologies in the Caribbean. As a 

consequence, maintenance becomes more difficult, both in practical and financial 
terms. Similarly, spare parts might be hard to organise. Small Island Developing 
States have therefore been described as “takers of technology”. However, the 
technology that is available to them via import is often not adapted to specific 
Caribbean needs. This could apply to for example the sizes of wind turbines and 
their survival wind speed. Availability of RE technology hence refers to both the 
original purchase and organisation, as well as to the suitability of the technology to 
the Caribbean islands systems. The missing availability of locally adopted 
technologies has to be evaluated according to its importance as a barrier for 
implementing RE in the Caribbean. 

Infrastructure Constraints: 

1.3.1.  Inappropriate transport and installation facilities 
 Small Caribbean states lack the infrastructure to transport large RE equipment such 

as wind turbines, drilling equipment etc. to their destination. In particular, the lack of 
well-developed roads and ports pose a restraint on the implementation of RE 
projects. Additionally, heavy machinery and high cranes for the installation of RE 
plants are lacking. These infrastructural constraints have to be evaluated according 
to the importance as a barrier for implementing RE in the Caribbean. 

1.3.2. Unsuitable transmission system and grid stability issues with decentralised 
RE 

 The current state of most islands’ transmission system inhibits a high RE share 
through low transmission capacities and a lack of grid stabilisation facilities. The 
grid stability is threatened by voltage and frequency fluctuations caused by 
especially variable renewables such as wind or solar. Furthermore, issues of energy 
storage and how to best meet consumer demand complicate the wide-spread 
application of RE. This technical issue of integrating fluctuating renewable 
resources into the existing grid has to be evaluated according to its importance as a 
barrier for implementing RE in the Caribbean. 
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Economic Barriers 

Price and Cost:  

2.1.1.  High initial investments 
 RE technologies require large up-front payments compared to conventional diesel 

generators. As such, their initial costs are far higher than their operational 
expenditures. Geo-thermal especially has very high exploration costs. This cost 
structure of REs requires an evaluation of its relative importance compared to other 
barriers to implementing RE in the Caribbean. 

2.1.2. High transaction costs 
 Transaction costs are the costs other than the money price associated with the sale 

of energy/electricity from the producer to the consumer. In the case of the shift from 
conventional to renewable power generation, these may involve exploration costs, 
bargaining costs for negotiating Power Purchase Agreements, grid extensions to 
connect RE systems, the creation of new supply chains and networks and so on. 
Naturally, these costs rise per kWh for many small units such as solar or wind 
terminals, especially when compared to the cost of a single large power plant. The 
lack of experience of evaluating and operating RE projects leads to a further 
increase in these costs. High transaction costs of RE have to be put in perspective 
and ranked according to their importance in relation to other RE barriers in the 
Caribbean.  

2.1.3.  Diseconomy of scale 
 There are several scaling factors that render the investment and implementation of 

RE in the Caribbean costly. Due to small island populations, the absolute demand is 
not high enough to achieve economic advantages from the economy of scale, i.e. 
producing more energy at cheaper cost. This is further inhibited by the small size of 
RE systems that leads to high installation and project development costs for each 
single small plant. As a result, electricity is produced at increasing cost per unit of 
energy compared to centralised large scale power plants. The effect of 
diseconomies of scale has to be evaluated in its importance as a barrier to RE in 
the Caribbean. 

Financial Aspects:  

2.2.1.  Lack of access to low cost capital and credit 
 Caribbean governments experience a limited borrowing capacity as a result of their 

large foreign debts and high interest rates, which increase the price of capital. 
Financial resources to support RE developments are therefore limited. In addition, 
commercial banks require high interest rates from their customers, which increases 
the capital costs for RE projects. High interest rates and lack of access to credit 
have to be evaluated according to their importance as barriers to the 
implementation of RE in the Caribbean. 
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2.2.2. Lack of understanding of project cash flows from financial institutions 
 Financial institutions, especially commercial banks, are reluctant to provide funding 

for RE projects. In this respect, they act very risk averse due to a lack of 
understanding and knowledge about RE project cash flows. The lack of pilot 
projects and demonstrations inhibits a large-scale recognition of RE as viable 
investment opportunity. The lack of understanding and inability to assess RE project 
cash flows from financial institutions have to be ranked according to their 
significance as barriers to RE in the Caribbean. 

2.2.3.  Lack of private capital 
There is insufficient investment and innovation from the private sector because of a 
limited purchasing and investment power within small Caribbean island states. In 
order to take off, RE projects in the past mainly relied on donor money from 
development banks or the Caribbean Renewable Energy Programme CREDP. 
Hence the absence of local private capital for RE projects has to be evaluated 
according to its negative impact on RE development in the Caribbean. 

Market Failure/Distortion: 

2.3.1. Utility monopoly of production, transmission and distribution of electricity 
On most islands, the electric utility, may it be public, private or mixed, holds the 
monopoly for the generation and distribution of electricity. As a result, grid 
extension, for example, is performed by the utilities that tend to extend one big grid 
instead of creating several smaller ones, which are more suitable for variable 
renewables. This monopoly position gives the utility much bargaining power with 
respect to handing out permissions to connect renewables to the grid, and makes it 
hard for investors or independent power producers to enter the market. It acts as 
major market distortion, and inhibits competition in the area of electricity production, 
ultimately hindering the development of small and large scale RE production. The 
monopolistic structure of the energy supply market in Caribbean island states ought 
to be evaluated according to the importance as a barrier for implementing RE in the 
Caribbean. 

2.3.2. Small market sizes 
Due to their small market sizes, Caribbean island states are very dependent on the 
international market with respect to interest rates and investment conditions, which 
in turn creates an unstable investment climate within the islands. Small markets 
furthermore impede competition for small-scale power producers and present less 
business opportunities than larger ones. RE investors consequently struggle to set 
a foot in the door. The small size of the single countries, as well as the respective 
size of the power generation sector has to be put in relation with other barriers that 
impede RE development in the Caribbean. 
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2.3.3.  Lock-in dilemma (conventional energy supply structures block REs) 
The current energy system in the Caribbean is based on imported fossil fuels, and 
has been for most of the 20th century. Public institutions, trade agreements, inter-
state economic transactions, subsidies, infrastructure, import quotas, electricity 
generation systems, political  concessions etc. are all set up to support this system. 
Accordingly, there is an institutional and technological bias towards conventional 
fossil forms of energy. This lock-in refers to the inability to adopt innovation in the 
form of RE, due to the imperfect competition that arises out of the favouring of 
conventional forms of energy through the above mentioned mechanisms. 
Furthermore, a lack of research and development culture, which actively promotes 
RE, aggravates this lock-in. In order to implement RE, investors and entrepreneurs 
have to break these formal and informal structures that are in place, and for 
example negotiate tax breaks, power purchase agreements, the permission to 
connect their power plant to the national grid, etc. This is a lengthy and costly 
process, which could represent a hurdle for the wide-spread application of RE. The 
lock-in dilemma within the energy supply sector has to be ranked according to its 
importance within other barriers to RE in the Caribbean. 

2.3.4.  Fossil fuel subsidies and fuel surcharge 
Since the Caribbean economies are dependent on the import of oil and gas, 
governments provide large-scale subsidy payments to enable their cheap purchase 
and stimulate the economy (e.g. within the Petrocaribe contracts). This market 
distortion results in a competitive advantage of fossil fuel based energy over RE and 
acts as major barrier to their deployment. Furthermore, to guarantee their revenue 
stream despite fluctuating world oil prices, governments allow for a fuel surcharge 
on behalf of the utilities. As the fuel surcharge is connected to the amount of fuel 
used within the power generation, it sets no incentives to invest into fuel saving 
technologies such as REs. The fuel surcharge and additional subsidies on fossil 
fuels have to be evaluated according to the importance as a barrier for 
implementing RE in the Caribbean. 

Political Barriers 

Policy Constraints: 

3.1.1.  Gap between policy targets and implementation 
Most Caribbean island states have outlined a renewable energy roadmap and 
already have in place specific policy to increase the share of RE. CARICOM 
member states for example have committed to an increase in the share of 
renewables to 47% of their electricity production by 2027. In reality, however, too 
little is done to achieve these targets. The lack of enforcement mechanisms 
furthermore weakens these ambitions. The gap between policy targets and 
implementation of RE has to be evaluated in its importance as one of the barriers to 
implementing RE in the Caribbean. 
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3.1.2. Lack of incentives or subsidies for RE 
Government incentives and subsidies, for example in the form of feed-in tariffs or 
tax reductions would push the implementation of REs. The lack of such incentives 
has to be evaluated according to its significance as one of the barriers to RE 
development in the Caribbean. 

Institutional Capacity: 

3.2.1. Lack of formal institutions 
Within Caribbean governments, there is a lack of specialised energy departments or 
ministries, which serve to disseminate information and foster investment through the 
promotion of RE. Multi-purpose ministries impede RE specialisation within the 
energy sector in government. The lack of formal institutions focusing on REs has to 
be evaluated according to the importance as a barrier for implementing RE in the 
Caribbean. 

3.2.2. Lack of RE experts on the governmental level 
 There is a lack of RE experts on the government level. Importantly, politicians 

themselves lack the specialisation and knowledge that is required to effectively deal 
with RE matters, also partly due to the small population sizes on these islands. 
Hence there is an overall capacity deficit within the ministries that impedes the 
development of RE. This lack of RE expertise on the governmental level has to be 
evaluated according to the importance as a barrier for implementing RE in the 
Caribbean. 

Regulatory Constraints: 

3.3.1.  Lack of legal framework for IPPs (Independent Power Producers) and PPAs 
(Power Purchase Agreements) 

 The lack of a legal framework for IPPs and PPAs on a business to business level 
severely constrains the development of RE, since negotiations take time, are 
subsequently not bound by law and hence might be infringed upon. The lack of 
oversight and regulation can lead to arbitrary decisions with regards to connecting 
power producers to the public grid and guaranteeing their price, and thus can 
discourage investment in RE. The lack of a legal framework for IPPs has to be 
evaluated according to the importance in relation to other barriers to the 
implementation of RE in the Caribbean 

3.3.2. Lack of regulatory framework and legislation for private investors 
 There is a lack of a regulatory framework for private investors to secure grid-

connection and the net return on investment of RE projects (e.g. net-metering). 
Application processes are not standardised and too bureaucratic. This can lead to 
high upfront costs for private investors and unsecure cash flows. The lack of a legal 
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framework for private investors to install and produce RE has to be evaluated 
according to the importance as a barrier for implementing RE in the Caribbean. 

Social Barriers 

Consumer Behaviour/ Awareness: 

4.1.1. Lack of social norms and awareness 
 The region lacks acceptance and education about available technologies, green 

energy and access to RE on the consumer side. On the business side, awareness 
and information is lacking as well with regards to rates of return and interest rates 
for RE projects, thus impeding private and small-scale RE development. The full 
ecological and economic potential of RE is not understood by the people. This 
deficit in awareness has to be evaluated according to the importance as a barrier for 
implementing RE in the Caribbean. 

4.1.2. Lack of educational institutions  
 Due to small population sizes, the region lacks trained staff for the implementation 

and operation of RE, both in the private and public sector. The lack of vocational 
training centres, colleges and universities that focus on RE leads to a lack of RE in 
the region. As a result, there is no institutionalised learning with regards to RE, and 
technology transfer centres that could enable learning processes and provide 
access to expertise are lacking. The lack of educational institutions creating RE 
knowledge has to be evaluated with regards to its importance as a barrier to the 
implementation of REs in the Caribbean. 

Interaction Networks: 

4.2.1. Lack of RE initiatives 
 The current fossil fuel based system has produced a very static stakeholder network 

when it comes to the energy production sector, which is dominated by this 
conventional energy supply system. Consequently, innovation and adaptation of RE 
fall short with respect to the incitement of strong local initiatives and the creation of 
new, RE stakeholder networks. This lack of RE initiatives has to be evaluated 
according to the importance as a barrier for implementing RE in the Caribbean. 

4.2.2.  Lack of local or national champions/entrepreneurs  
 RE could be pushed very much by influential individuals regardless of the existing 

framework conditions. The absence of role models when it comes to RE initiatives 
implies an absence of best practice examples. Well-known personalities yield 
significant power to advertise RE and provide an information platform for more 
investors. The lack of local champions pushing REs has to be evaluated according 
to the importance as a barrier for implementing RE in the Caribbean 
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4.2.3. Strong fossil fuel lobby 
Due to the large amounts of oil imports, there is a strategic sale of diesel generators 
and oil on behalf of oil companies to secure the conventional power supply. These 
profiteers have significantly more resources available for the representation of their 
interests on decision-making levels than for example solar technology providers do. 
Furthermore, politically binding agreements within PETROCARIBE oblige or have 
obliged Caribbean states to continue crude oil purchases from Venezuela, in turn 
furthermore disincentivising the development of RE. The influence of the strong 
fossil fuel lobby has to be evaluated according to the importance as a barrier for 
implementing RE in the Caribbean. 

Cultural: 

4.3.1. Dominance of cost over environmental issues 
The real and perceived need for accelerated economic development outweighs 
ecological considerations of dwindling natural resources of oil and gas. Therefore, 
fossil fuel based electricity production is the currently dominant form of energy on 
Caribbean islands. At the same time, citizens are very price sensitive and make 
demands for their source of energy based on its consumer end price, rather than its 
environmental friendliness. Their basic need is to have cheap electricity, which 
could be endangered by REs. The focus on economic and not ecological issues 
from the customer side has to be ranked in its importance as a barrier for 
implementing RE in the Caribbean. 

Psychological/moral: 

4.4.1. Preference for status quo  
Negative experiences with RE in the past might affect the public’s acceptance of 
these technologies in a negative way. In effect, this is to say that the willingness to 
change an existing functioning system is decreasing. The operating conventional 
system can be preferred compared to the new and unknown RE system. This 
preference has to be evaluated according to the importance as a barrier for 
implementing RE in the Caribbean. 



99 % of the electricity supply on Caribbean islands is currently provided by fossil fuel based 
power plants which is very expensive and polluting. The use of renewable energy technologies 
can be a cost-effective and sustainable solution to these problems. Implementing renewable 
energies has been rather slow despite sufficient natural resources. This has guided the two 
main research questions of this PhD thesis: (1) What is the techno-economic potential for 
renewable energies on Caribbean islands and (2) which barriers and solutions exist in the 
utilization of this potential?

Firstly, a technical analysis was conducted based on a self-developed island energy supply 
model. 60 of the 62 analyzed islands demonstrate high to very high techno-economic potential 
for implementing renewable energies. The optimal renewable energy share is 45 % as opposed 
to the current 1 %, which would result in a decrease in LCOE from 0.30 to 0.22 USD/kWh and 
the added benefit of a 22m tons per year decrease in CO2 emissions. Initial investments of 
35bn USD are required to reach the optimized renewable capacities in GW: 0.8 hydro, 8.8 PV, 
6.3 wind, and 0.5 geothermal plus 3,120 MWh of battery storage.

Empirical analyses were conducted to answer the second research question. The most 
important barriers are distributed among three main clusters. The 1st cluster is regulatory 
frameworks and policies, for example lack of regulatory framework and legislation for 
private investors. The 2nd is costs and financing, of which high initial investments is the most 
important barrier. The 3rd cluster is the clout of conventional power suppliers. To overcome 
these barriers most crucial are improvements to the regulatory frameworks, incentives such 
as a ‚ “renewable fuel surcharge”, and financing options.
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