BELIZE – Ministry of Energy & Public Utilities
Sustainable Energy Roadmap 2021-2040
A. Executive Summary
The Sustainable Energy Roadmap 2021-2040 builds on the National Sustainable Energy Strategy & Action 2014-2033
(NSES) and the National Energy Policy Framework 2011-2040 (NEP), and is aligned to current national, regional and
international emerging issues relating to the energy sector.
This Energy Roadmap aligns itself with Government of Belize (GoB) overall socio-economic objectives and is focused
on delivering a sustainable, secure and affordable energy future for Belize. The GoB goal is sustainable economic
development supported by an ambitious sustainable energy strategy and action plan. The basic framework set by the
NEP remains highly relevant. Belize needs to be far more energy eﬃcient. By the end of this decade over 85 percent
of Belize’s electricity should come from renewable sources, despite higher demand. Yet the electricity infrastructure
has not yet been designed to fulfil its role in a cost competitive way. By 2040, other critical sectors, transport and
industry, must be transformed in order to realize the vision of a retooled economy that is vibrant, competitive and
sustainable in the long-run.
2040 seems a long way oﬀ. Today, public deﬁcits, jobs and public health seem more important than future energy
needs. Yet by investing in our energy system, we create jobs, businesses and prosperity. Less energy wastage and
lower fossil fuel imports strengthen our economy. Early action saves money later. The energy infrastructure which will
power our homes, industry and services in 2040, as well as the buildings which people will use, are being designed
and built now. The pattern of energy production and use in 2040 is already being set. The roadmap will allow Belize
to make the required energy choices and create a stable business climate for private investment.
The Roadmap draws on the preceding work carried out over the last decade, and articulates the consensus arrived at
between policy makers, regulators, utility providers and the public.
A.1 Triple-down on cost-effective Electrification. Electricity will become increasingly the energy carrier of choice
at the point of use. That is, patterns of energy use to 2040 will likely unfold wherein there is a tripling of the
share of electricity in the energy matrix. This seismic shift to electricity necessitates tripling the capacity of the
electricity infrastructure as well. But just building more network capacity is not sufficient.
The grid will also need to be modernized to accommodate not only the changes in demand, but also the
technological shifts in electricity production. That future electricity infrastructure will need to capture new
loads, including electric vehicles and other demand-end technologies. It will include distributed energy
resources, deeper integration with Mexico and presumably even Central America, and Investing in energy
storage to enable integration of higher levels of variable renewables. Modernizing the grid aims to make it
smarter, more unified and integrated.
The future electricity infrastructure also needs to be more resilient. Enhancing reliability, improving quality of
supply and creating more redundancies are going to become more important when planning and designing
the network of the future. These network improvements shall be done in tandem with grid modernization.
A.2 Double-down on cost-effective Energy Efﬁciency. Let’s start with improving product markets for electrical
goods. That is, implement standards and labels for appliances with due speed, and mobilize ratepayer-funded
schemes and other financial mechanisms that make it easy for households, businesses and public entities to
become efficient.
Then broaden the scope of the energy efﬁciency programmes to capture even larger economic sectors;
buildings, transport and industry:
A.3 Prioritize Universal Access and Productive Uses. Energy equity is absolutely important. The Government shall
commit itself to prioritizing universal access and productive uses to off-grid communities. In striving to deploy
energy infrastructure that is affordable, these investments shall utilize a standards-based approach as
promulgated by the Clean Energy Ministerial. The productive uses programme shall adopt performance-based
interventions utilizing a blended financial model.
A.4 Invest in cost-competitive Renewable Energy. With renewable energy technologies at cost parity with
conventional fossil-fuel supplies plus Belize climate commitments, the current investment cycle in the
electricity subsector must be one which shall be renewables only, buttressed by grid modernization. The
Government shall seek to accelerate RE uptake by conducting appropriate resource assessments.

Cost competitiveness and diversity of the energy matrix is key. Utility-scale solar is currently the lowest cost
energy and will rapidly grow in share as the grid is modernized to accommodate the intermittency of that
resource. Wind energy has proven cost competitive in other jurisdictions, it will likely have a role in the energy
system of the future.
Diversification, resiliency and reliability concerns will push other sources of flexible power generation such as
hydropower, geothermal and ocean thermal energy conversion. Each of these technologies have their
characteristics and economics attributes, which will determine whether they are a fit in the energy system of
the future. Belize is fortunate to have options for dispatchable, non-fossil fuel electricity production.
A.5 Invest in appropriate Clean Production Technologies. The Energy Roadmap takes as a given that the
Government will develop and implement an industrialization policy and strategy built on the agro-forestry
cluster. Therefore the adoption and diffusion of modern biomass technologies will take on greater importance
over time.

B. Background: Findings of the NEP
The energy balance for 2010 provided the foundational dataset for the development of the NEP. The three key findings
are illustrated in the charts below:

B.1 Supply-side - Imported liquid fuels dominate Belize energy matrix. In terms of the relative pricing of fuels: solid
fuels are the lowest cost, then gaseous fuels, and liquid fuels being the most expensive on a dollar per energy
content basis. The fact that more than 50% of Belize’s energy supply comes from distillates simply compounds the
underlying issue as regards the affordability of energy resources.
Biomass resources, mainly wood and sugarcane residues, are Belize’s most voluminous indigenous energy
resources. Combined they accounts for about 25% of resources on an energy content basis. Therefore the
expansion of biomass supply and improving biomass conversion efficiencies would be critically important policy
actions to pursue.
In terms of the nature of energy carriers at the point of use, in 2010 27% of users utilized electricity for residential,
commercial and industrial processes; while fuels accounted for the remaining 73%.

B.2 Demand-side – Transport and Industry are it. Transport accounted for almost ½ of total consumption, and is the
sector particularly responsible for substantial demand for distillate fuels. The quandary faced by policy makers is
that transport is the most difficult sector to upgrade but is also the most consequential.
The graphical dataset confirms an important reality; heating is the overwhelming energy services used in Industry,
resulting in the overwhelming proportion of energy being utilized as fuels. The experience of other countries
suggest that the industrial sector requires a high level of specialized skills, strong business ecosystems and
targeted financial mechanisms, and once policy actions are effectively implemented results are good.
Electricity is the energy carrier of choice in Residential and Commercial applications. This would suggest that a
broad and deep energy efficiency strategy in electricity would be particularly beneficial in these sectors.
Biomass and Wood are the predominant energy carrier utilized in Residential and Industrial applications. In the
case of the former, cooking consumes a large proportion of energy resources. Seen through another lens, food
and beverage preparation and distribution is a rather large consumer of energy resources.

B.3 Belize energy intensity is too high: Belize high energy intensity has resulted in it being a drag on economic
development and results in increased exposure to external shocks. Belize competitive advantage has been
impaired by its high energy intensity. Policy actions that aim at lowering that vulnerability would have a
measurable impact on economic wellbeing.

C.

Introduction: Pillars flowing from the NEP
Modern energy carriers are fuels (e.g. diesel, natural gas), direct heat (e.g. solar, geothermal) and electricity.
Energy is central to nearly every major challenge and opportunity the world faces today; be it jobs, national security,
climate change, food production or increasing incomes. Access to sustainable energy is essential for strengthening
economies, protecting ecosystems and achieving equity. Not surprisingly mainstreaming sustainable energy is a

cornerstone of Belize’s strategy to promote economic growth and lift its people out of poverty while minimizing the
negative externalities to the environment.
To this end, the NEP committed the Government of Belize (GoB) to achieving its energy goals being guided by five key
pillars.
C.1 Rational and Productive Energy End-use. Everything starts with the how we use energy at the point of use. The
key market segments being Transport, Residential & Commercial Buildings, Industry and the Public Sector (public
lighting and buildings). Each of these market segments will likely see a tailored approach. The broad strategic
approach in terms of energy at the point of use has to be (i) electrify all motor loads, (ii) reuse waste heat, employ
solar thermal and such solutions for low grade heating applications, (iii) that leaves fuels, preferably bio-fuels for
co-generation and high-quality heat applications. This means that going forward, as more and more processes are
electrified, the share of electricity in the energy matrix will grow; while the share of fuels will fall. Modernizing the
energy infrastructure is thus tightly linked to the success of transforming how we use energy.
In terms of productive end-use, the aim is to use the opportunity while upgrading energy systems to
simultaneously embrace best-in-class production techniques. Herein the state must take a more proactive role in
mapping current production processes, advancing appropriate upgrade pathways and building the institutional
capacity to facilitate the timely transition of production processes within the economy.
C.2 Widespread uptake and integration of Renewable Energy technologies. Policy actions aim to shift the energy
matrix away from fossil fuels (especially oil) to alternative renewable energy technologies. Specifically such actions
shall (i) promote renewables for utility-, small-scale and distributed electricity generation; and (ii) promote
renewables for heat transfer applications such as drying, cooling, hot water and process heat.
In the context of Belize the development of large hydro is mature, while that of small hydro is likely suboptimal.
Building a comprehensive water resources management system will have invaluable cross-cutting impacts, not
only for the energy-water nexus; but also for agriculture, tourism, physical planning, disaster preparedness, just
to name a few.
Belize has abundant solar resources, but limited wind resource. In terms of these variable renewable energy (VREs)
technologies, a clear plan must be developed and implemented to ensure that the electric grid can accommodate
their intermittency. That is, going forward batteries and flexible resources must be integrated into the energy
infrastructure as well, if VREs are to take their rightful place in the energy matrix
C.3 Assimilation and widespread adoption of Clean Production technologies. Energy carriers produced by biomass
conversion technologies can replace fossil fuel analogues: fermentation for the production of liquid fuels and
electricity; anaerobic digestion for the production of gaseous fuels; gasification and pyrolysis for the production
of gaseous, liquid and solid fuels, and electricity; algal production and processing for the production of liquid fuels.
More broadly, the clean production interventions aim to upgrade production systems in agriculture and forestry
to employ less energy and other raw materials, increase productivity, embrace superior waste management
practices and co-produce a range of co-products. In the context of Belize, we want to build an industrial base built
around the agro-forestry cluster for the production of food, feed, fibre, fuels and chemicals.
The energy roadmap perspective is that the agricultural sector suffers from low productivity, due to low
investments and the use of traditional methods and techniques in the farming process and limited value-addition
further up the value chain. There is an identified need for an integrated energy and industry approach.
C.4 Build the requisite Energy Infrastructure. In order to build a more inclusive economy the Government must
commit the necessary resources and organization to achieving universal access to modern energy carriers. To this
end, the Global LEAP initiative has made considerable progress in crafting solutions that can be rolled out today
for off-grid communities.
Modernizing the electric grid infrastructure aims to make it smarter, more unified and integrated. The traditional
utility model of having centralized power stations and “dumb” transmission/distribution facilities serving
consumers is evolving to one where power generation is intermittent or co-generating; distributed generation is
more commonplace and loads are more variable. Modernization of the electricity system will be needed to
accommodate these increased variability in both the supply and demand of electricity and the spread of dispersed
sources of electric supply.
Utilities business model need to evolve bringing a focus on value propositions of import to their customers, such
as wide adoption of energy efficient appliances and buildings; distributed resources, electric mobility, and secure
intelligent networks.
C.5 Governance and Institutional Strengthening. To achieve outcomes articulated in the energy policy there is need
to enhance the nation’s capacity in clean energy and clean production by the continuous upgrade of relevant
human, technological, institutional and governance resources.

D.

Implementation: Challenges and Opportunities

D.1 Public Leadership having clear policy direction is absolutely essential. The creation of a Ministry with
responsibility for Science & Technology, Energy and Public Utilities in 2012 was a good start, reflecting the vision
of the NEP. However, that forward step was never fully embraced, since segments such as gaseous and liquid fuels
were kept fragmented and outside the jurisdiction of the new Ministry.
One lesson learnt was that the coupling of the science and technology (S&T) portfolio with the traditional energy
and public utilities further broaden and deepen the policy reach of the Ministry. Unfortunately four years later,
the S&T portfolio was decoupled from energy and public utilities, which resulted in weakening linkages between
the various pieces when working to upgrade Belize’s national innovation systems.
Organizing the ministerial portfolios of the government; in addition to creating clear legal frameworks will support
the necessary institutional and programmatic advancement of sustainable energy.
D.2 The responsible Ministry must act as a conductor. Successful jurisdictions have adopted a road mapping process
to accelerate the uptake of appropriate clean energy technologies (see Figure below courtesy the IEA). These
institutional arrangements seek to answer two questions: First, - what resources will be necessary; and second
how much productive capacity is available in the economy – determines what is possible. The answers to these
questions then drives the ultimate decisions as to allocating the requisite technical, human and financial resources
necessary for the task at hand.

D.3 Creating an enabling environment for private sector Investment, while concurrently facilitating access to
innovative financial and market mechanisms. The empirical data is clear, the normal free markets will not allocate
funding levels of the scope and depth required to pull this off. The Government will have to purposefully mobilize
resources and organize its allocation. That is, implementing the requisite financial and market mechanisms are an
essential element for success.
D.4 Enhancing Belize’s quality infrastructure (QI). The foundational parts of a QI are the standards, metrology and
accreditation organisations/institutions without which none of the other elements will be able to function
properly. Because of their importance, it is imperative that the state play an active and continuous role in the
establishment and sustainability of these institutions. In addition, QI also consists of a wide variety of calibration
and conformity assessment conducted by service providers for which a specific beneficiary can be readily
identified, who then should contract for such services. In the context of Belize, even though the Government may
likely have to establish these service providers, this is a ‘commercial’ domain where the private sector should play
an ever increasing role. These include calibration laboratories, testing laboratories, inspection bodies and
certification bodies for systems, services, products and person.
Furthermore, we are incredibly fortunate to have Mexico willing and able to leverage its world-class QI in support
of Belize’s development priorities.
D.5 International partners are supportive of development policies and strategies; but express concern for
implementation challenges given Belize’s weak governance plus financial and capacity constraints. When the
sustainable energy targets were promulgated by the GoB in 2014, there were high expectations that the case for
sustainable energy was so strong that resources (financial, human, organizational, legal) would be made available
for timely implementation. This did not materialize. Case in point, the only activities of the NSES implemented are
those where BEL are committing resources. In contrast the Government has relied extensively on donors for its
inputs, hence the tepid implementation of activities that are the responsibility of the state. In summary, it’s
becoming increasingly clear that Belize will not meet its sustainable energy goals because insufficient capacity and
financial resources have been allocated to these efforts.

E. The 2014 Sustainable Energy Action Plan for the Electricity Sub-sector

The breadth and depth of the NEP proved challenging to implement out-of-the-box. As a consequence there was
recognition that carving up the energy challenge into more manageable action plans would be for the best. With the
support of the IDB, the National Sustainable Energy Strategy & Action 2014-2033 (NSES) was prepared by Castalia,
etal, and that initiative brought a more focused set of interventions for the electricity subsector.
E.1 Energy Efficiency is a priority resource- see EE potential below courtesy Castalia.. Castalia generated an EE cost
curve as an input for sketching out an energy efficiency (EE) programme. The NSES assumed that an EE programme
can realize 90 percent of the technical potential, which is quite ambitious. Evidence from other jurisdictions would
suggest that a 70 percent uptake may be more realistic. Nonetheless, the critical importance of EE was confirmed.
The NSES promulgated three core recommended actions to realize untapped EE resources:
i.
Market transformation of electrical goods through the adoption of appropriate standards and labels;
ii.
Developing financial support mechanisms to make it easier for Belizean households, businesses and public
authorities to be efficient; and
iii.
Conducting relevant studies and implementing regulatory changes to help the utility accommodate the
growth in EE.

E.2 Renewable Energy (RE) options were in general cost competitive with conventional fossil-fuel electricity
generation - see RE cost curve below, courtesy Castalia. Castalia generated an RE cost curve as an input for
proposing a least cost expansion plan. Notable observations are:
i.
The overall high prices for electricity supply options, indicated the weak competitive environment
prevailing at that time;
ii.
The dominance of both hydro and biomass as the most cost competitive electricity supply options; and
iii.
Very early recognition of the need for energy storage being tightly interwoven with any large scale
adoption of wind and solar.

E.3 Small-scale modular RE options are viable. The recent availability of cost-effective pico- and micro- electricity
supplies made it possible to achieve universal access to modern energy services within a decade.
Furthermore, that same energy revolution would make distributed generation on the grid a feasible reality.
These technology shifts drove Castalia to recommend further follow-on actions to facilitate the wider adoption of
these transformative solutions.

F. Energy Roadmap – 2021 Update
Seven years on from the dissemination of the NSES, the following events and trends have reshape the evolution of
the Electricity subsector.
F.1 The COVID-19 Pandemic has set back electricity demand 3 years. One of the consequential impacts of the COVID19 pandemic has been the deep contraction of electricity demand in the commercial sector. Consequently, the
need to add new electricity generation has now been delayed to no earlier than 2023.
F.2 Energy Efficiency has to be a priority resource. Energy efficiency (EE) initiatives help end-users to lower their
energy bills, with the positive spill-over of filtering out sub-standard goods from the product markets. EE
investments inherently trade capital expense today for savings tomorrow, while lowering cost of ownership. There
is need to produce an updated EE cost curve as an input for sketching out EE programmes to be rolled out. To
realize these benefits it requires creating an enabling environment that strongly incentivizes investment in energy
efficient technologies and measures. Specifically,
i.
Energy Standards & Labels (ESL) – see slide below illustrating the impact of ESLs. Establishment of
minimum efficiency standards for appliances that are updated on a regular basis guarantees deeper
energy savings over time. Labels inform consumers as to the energy efficiency category an electrical
product or appliance falls into. The ESLs can be broaden to include buildings as well.
ii.
EE Program Administration. Easy, well-packaged savings measures may be executed by the utility through
its widespread contact with homes and businesses. Energy service companies (ESCO's) may engage in
measures with more holistic, longer-term orientation, which produce consequential market
transformation. The Regulator likely maintains primary responsibility for programme direction,
programming and oversight, including program evaluation and verification of claimed energy savings.
iii.
Financial Mechanisms and Funding. Ratepayer funded schemes similar to implementations in the United
States (California) or Brazil have gotten great results. Also, reorientation of development banking and
public procurement are being proposed in order to create a virtuous cycle investment in EE.

F.3 Natural Gas (NG) prices have been low and relatively stable. . As can be seen from the chart below, up until 2009,
U.S. spot prices for natural gas and crude oil were closely related, in terms of dollars per million British thermal
unit (Btu), and the U.S. spot price for propane generally tracked closely to the spot price for West Texas
Intermediate (WTI) crude oil. The Shale Revolution in the United States over the last decade and a half
fundamentally transformed hydrocarbon markets resulting in natural gas markets being decoupled from that of
oil. Since 2009, NG has held steady at below US$5.00/MMBTU and more recently below US$3.50/MMBTU.
Despite the excellent acquisition costs prospects for natural gas, the costs for handling and shipping for distances
exceeding 500 km at the small-scale (< 50 MW) of Caribbean countries makes the overall economics difficult.
Belize indirectly benefits from the positive economics of gas-fired electricity generation through its trade with
Mexico. Since 2000, Mexico has vastly expanded its stock of combined-cycle power plants, which can produce
electricity in the range of US$35-70/MWh when fired with natural gas.

F.4 Utility-scale Batteries and Solar costs have fallen faster than expected - see slide below from Bloomberg. All the
major agencies that track the installed and operating costs for energy supply technologies agree that the prevailing
and projected prices for batteries and solar is cost competitive with conventional generation technologies. Of
note,
i.
At a price of US$150/MWh, energy storage is at the same price point as the cheapest peakers;
ii.
Batteries have advantages over peakers other than price. They’re faster to build, and also provide a range
of ancillary services to the grid, like voltage support and dynamic stability, faster and more precisely than
gas-fired peakers.
iii.
Utility-solar power plants utilizing thin-films panels and tracking are now the lowest cost energy from
newly installed generation capacity. But energy from solar can only be accommodated by the Grid if there
are sufficient flexible resources to respond to their intermittency. The solution – batteries.
iv.
Furthermore, the coupling of storage with solar aka “solar + storage” is probably going to slide below the
US$80/MWh price point by 2023 where it can be considered the most economic baseload supply.

v.

Looking ahead, with the continued deceleration in solar costs, prices are on the cusp of falling below
US$40/MWh when installed and operated in Belize, which would make these solar cost-competitive even
with combined cycles in Mexico.

F.5 Modernizing the Electric Grid is fundamental - see slide below courtesy the IEA. The electric grid will evolve into
the central platform for the integration of the various energy systems. What this means is that the regulatory
regime will also need to evolve to support these transformations – low-cost utility-solar, electric mobility,
distributed energy resources, co-generations systems, etc. Upgrading the electricity infrastructure solves a
fundamental problem. It allows us to electrify our transportation and building sectors and parts of industry, which
would propel Belize forward to a more sustainable and prosperous future.
Elements of grid modernization are:
F.5-1 Grid architecture. The communications backbone seamlessly connects interfaces at generation,
transmission, distribution and customer nodes. These intelligent networks and devices are managed by
artificial intelligence controllers that can integrate with utilities' information technology systems, including
Customer Information Systems (CIS), Geographical Information Systems (GIS), Outage Management Systems
(OMS), Work Management (WMS), SCADA/DMS, and Distribution Automation System (DAS).
F.5-2 Grid services. This includes strengthening grid interconnections with Mexico or even expanding to
Central American power pools; the provision of sufficient flexible resources to make the grid responsive and
resilient; and in general creating better energy markets.

F.6 Applied Research, Development and Demonstration (RD&D). The policy framework will need to be malleable
since despite the primacy of cost competitiveness there are other policy considerations to weigh. The Energy
Roadmap must prepare for a future where no conventional sources of energy are going to be in Belize’s energy
matrix. Other new clean energy solutions must emerge, notwithstanding the projected dominance of solar and
batteries, so there is need to build the human and knowledge capacity necessary for technology absorption,
adaptation and diffusion of appropriate technologies. Belize shall keep an open mind for collaboration with private
sector or non-private-sector institutions to nurture appropriate clean energy technologies that have not achieved
commercial maturity in Belize including inter alia,
F.6-1
Modern Biomass Conversion Technologies. Within the Clean Product space the widespread
adoption and diffusion of Anaerobic Digestion technologies is probably the most consequential. Anaerobic
digestion (AD) is a biological process in which naturally-occurring bacteria break down organic matter in the
absence of oxygen. An AD system utilizes a digester as an airtight chamber where manure, biosolids, food
waste, other organic wastewater streams, or combinations of these feedstocks decompose. The process
produces biogas—a blend of methane and carbon dioxide—and digestate. It is the most effective and efficient
technology for environmental protection and energy production.
Pyrolysis & Gasification technologies are multistage conversion processes with high biomass-to-electricity
conversion efficiencies, with moderate costs from very low power levels; in which one derives the benefit of
reducing the undesirable environmental impacts, including carbon sequestration potential. In pyrolysis,
biomass is heated to temperatures ranging from 400 to 800 C in an oxygen-starved reactor. In fast pyrolysis,
the predominant product is pyrolysis liquids, a replacement for fuel oil. Slow pyrolysis is the industrial process
of choice for charcoal production. Gasification is also thermal decomposition of biomass at temperatures of
650 to 1400 C and reducing conditions to produce primarily syngas. The adoption and diffusion of these
technologies is intended to substitute for classical combustion technologies that are in general less efficient,
more capital intensive while having more environmental impacts.
Microalgae grown in aquaculture systems offers the highest yields per acre of any biomass system. Algae
grown for energy have lipid content exceeding 50% of dry biomass. Thereafter, oil extracted can be converted
into biodiesel through the trans-esterification process; while the carbohydrate content can be refined further.
Besides algal fuel production there are other purposes microalgae can be used for.
(a) Seaweeds can be cultivated for vitamins (A, B1, B2, B6, C, niacin), omega-3 fatty acids and metals
such as iodine, potassium, iron, magnesium & calcium.
(b) CO2 sequestration, fertiliser production, waste treatment & water recycling, food production, and
medical & cosmetic production. The latter application has seen increased interest in recent years.
F.6-2 Emerging Dispatchable RE Resources. The Earth and the oceans have a natural temperature gradient
between the surface and given depths. The natural temperature gradient is used to operate renewable energy
systems, such as power generation and space heating/cooling, which operate on similar thermodynamic
concepts.
Ocean thermal energy conversion (OTEC) hasn’t caught on in a big way due to relatively high costs and the
limitation that it can only be implemented in regions where there are year-round warm sea surface
temperatures and cold, deep water near a shoreline. The technology can also supply fresh water as a byproduct; it can be configured for air conditioning and refrigeration; and the nutrient-rich deep ocean water
can feed biological technologies.
Geothermal energy despite being a fairly mature technology has experienced uncertain growth worldwide as
compared to other RE sources due to its site specific nature, risk/uncertainty involved with resource
exploration and high capital costs.
F.6-3 Very Small Modular Reactors (vSMRs) are nuclear fission reactors that have rated capacity of 25 MWe
or less, designed with modular technology using module factory fabrication, pursuing economies of series
production and short construction times. History has shown that the technical, regulatory and economic
challenges for civil nuclear programmes focused on energy applications are daunting. Instead the applications
in geology, agriculture and forestry, medical diagnostics and treatment are of great value to Belize.
F.7 Universal Access and productive uses. The GOB has acquired resources to implement micro-grids solutions in a
limited number of remote areas that cannot traditionally be serviced by BEL and the national grid. The role and
contributions of BEL and the implementation of a productive uses programming needs to be clarified.
F.8 Existing Electricity Supply Infrastructure. Currently, the principal electricity generation and supply technologies
are (a) CFE, (b) hydroelectric power plants, (c) bagasse-fired power plants, and (d) oil-fired power plants. The
power system has certain characteristics (see graph below)
i.
CFE and hydroelectricity dominate the electricity supply matrix, typically their combined market share is
around 80 percent.
ii.
The biggest risk in respect of CFE price shocks is the availability of natural gas delivered to combined cycle
power plants on the Yucatan Peninsula, as per the growing scarcity from 2017 to 2019.
iii.
The biggest risk to hydroelectric output and associated prices are drought conditions, as occurred in 2019

iv.

v.

Seasonal output from the sugar mills complement the typical seasonal variability of hydroelectric
production; wherein when hydroelectricity output is down during the dry season sugar mills are at their
maximal, and vice versa
Typically, the role of oil-fired power plants is to supply peaking supplies during the dry season, but slip to
the provision of supplemental reserves during the wet season. However, under drought conditions these
power plants move up to mid-merit in the dispatch, as occurred in 2019.

F.9 Linkages to Other Sectors. These sectors need to map out a strategy that is harmonized with the relevant
dimensions of the energy policy.
F.9-1 Buildings. The purpose of energy interventions in buildings is to improve product markets by using a
combination of market/financial instruments with standards/codes to nurture widespread adoption of
designs and materials that results in superior structural soundness, air quality and ventilation, while having
lower cost of ownership. The financial support schemes should seek to affect a shift in product markets to
higher quality buildings to be paid out of energy savings.
F.9-2 Transport. The NEP envisioned that the purpose of energy interventions in transport is to support
national goals to realize affordable, accessible mobility through the adoption of cleaner fuels and related
vehicle technologies and enhancing the quality of public transit. Given that transport is the largest consumer
of energy, and the cost of mobility can be a significant share of the budgets and time of households and
business; moving to a more sustainable pathway for transport has the potential to produce significant welfare
gains.
F.9-3 Industrial Policy. There is an identified need for an integrated energy and industry approach within the
scope of the Clean Production pillar. Leveraging the agro-forestry cluster to co-produce food, feed, fibre,
chemicals and energy carriers (electricity, heat and solid-, liquid-, gaseous bio-fuels) should be a national
development imperative. This strategy will require collaboration and commitment from key ministries:
agriculture/forestry, energy, trade; and appropriate alliances with international partners committed to the
upgrading of innovation systems and value chains connected to Belize.
F.9-4 Land Use and Physical Planning. Promote housing designs, development patterns, and neighbourhood
layouts that lower energy consumption and encourage a lifestyle that has a low impact on the environment.
Connectivity at the community level should make mobility easy for all means of transportation, including
walking and bicycles, and will support safe, convenient modes for work or play. Siting for energy infrastructure
should be included in land use planning, wherein a comprehensive examination is done to identify alternatives
for land use and to select and adopt the best land.
F.10 Proposed interventions to support the implementation of the Electricity Roadmap is attached as Annex I.

G. Annex I - Proposed Interventions

Section
2
2.1
2.2
2.2.1
2.2.2

2.3

Activity

Responsible

Support

Help Households, Business, and Government be More Efficient
Decentralize Government Payment for Electricity
Adopt and Implement Standards & Labels for:

Ministry of Finance
MTEPU, BoS

MTEPU
CBA, Consultant, Others

Appliances, in particular lighting, refrigeration, cooling & ventilation, etc.
Buildings, in particular commercial and public use

CBA

Develop Financial Mechanisms to Invest in Sustainable Energy

2.3.1

Develop and Operationalize Financial Mechanism for the Public Sector

2.3.2
2.3.3

Cabinet to implement EE Procurement

2.4

Develop and Operationalize Financial Mechanism for the Private Sector

Ministry of Finance

MTEPU, Consultant, ESCO, DFC

MTEPU

MTEPU, Consultant, DFC

Provide Consumers More Information on Energy Services and Equipment

2.4.1

Adopt Certifications for Energy Services
Drive Energy Efficiency and Energy Management in Public Sector Operations

PUC, BoS
MTEPU, MoF

MTEPU, Consultant, AEE

2.4.2

Encourage adoption of Energy Management Best Practices in Private Sector

CBA, MTEPU

MTEPU, Consultant

MTEPU

LGRDD, BEL

MTEPU

LGRDD, BEL

MTEPU
PUC
MFFESD

Clinton Foundation
Consultant
MTEPU, LUA

Conduct VRE Integration/Impact and Grid Modernization Studies

BEL

Consultant

Update the Grid Code

BEL

PUC, Consultant

MTEPU

Consultant

BEL, PUC

Consultant

PUC
PUC

Consultant
Consultant

Re-orient BEL's Incentives to meet EE and RE goals
BEL to update its least-cost expansion plan (LCEP)
BEL to deepen integration with regional power pools
Prepare for Distributed Generation
Develop appropriate Standard-Offer Contracts and Feed-in-Tariffs
Adopt appropriateTechnical standards and connection procedures
Increase Awareness and Enhance Skills
Provide Training and Capacity Building

PUC
BEL
MTEPU, BEL

Consultant
Consultant
Min. Foreign Affairs, Consultant

PUC
PUC

Consultant
Consultant

Training for PUC staff in appropriate RE and EE skills
Build the Capacity of the MTEPU
Implement Technical Training Programs for EE and RE Technologies
Train Financial Institutions on Lending for Sustainable Energy Projects
BEL to build capacity to Plan and Manage Intermittent RE

MTEPU w/ PUC, BEL
MTEPU
MEYS
MTEPU
BEL

Consultant
Consultant
Consultant
Consultant
Consultant

MEYS, MTEPU

Min. For., Fish., Sust. Dev., Env.; UB

MTEPU

Consultant

MEYS, MTEPU

Min. For., Fish., Sust. Dev., Env.

2.4.3

3
3.1
3.2
4
4.1
4.2
4.3
4.4
4.4.1
4.4.2

4.5

Expand Access to Electricity Using RE
Develop an electrification plan for energy poor communities
Develop an electrification investment program
Promote Large Scale Renewable Energy
Regulator reviews, widely consults and approves LCEP filed by Utility
Develop an appropriate Licensing Regime
Streamline and Clarify RE Permitting Process
Accommodate the Integration of Intermittent RE into the Grid

Conduct Assessments of RE potential

4.5.1

Small hydro

4.5.2

Wind

4.5.3

Splar

4.5.4

5
5.1
5.2
5.2.1
5.2.2

5.3
5.4
5.5
6
6.1
6.2
7
7.1
7.1.1
7.1.2
7.1.3
7.1.4
7.1.5

7.2
7.2.1
7.2.2
7.2.3

Biomass, inlcuding waste-to-energy

Build an Efficient and Enabling Utility
Cost of Service Study review and approval by Regulator
Amend the Tariff Structure
for cost reflectivity of EE and Distributed Generation
decouple Tariff Structure from electricity sales

Provide Education and Public Outreach
Develop and Deliver relevant Curricula and Programs for Tertiary Education
Develop and Conduct a Public Outreach Campaign
Relevant STEM Curricula for Primary and Secondary Education

Legal / regulatory
Finance
Education / capacity building
Utility / technical

