Program 5

By 2030 we have substantially reduced our carbon emissions
and simultaneously stabilize our cost of energy at an
acceptable and affordable level through a set of measures
including major energy efficiency gains by households and
businesses and establishment of a smart island energy
system which seamlessly integrates locally generated
renewable energy in an efficient manner.
We have created an enabling environment for our energy
transition based on an adequate regulatory framework.
Moreover, we are accelerating our energy transition through
access to affordable financing and increased research into
clean energy.
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Introduction
economic progress.
Reducing this
dependency remains central to this report.
Moreover, climate change poses one of the
biggest threats to future generations. This
holds especially for small islands such as
Aruba, which are highly vulnerable1 to
extreme weather events and seawater level
rise. The latter represents a huge strategic
threat to Aruba’s beaches, which are the
base for the island's tourism-driven
economy. Within the global climate change
debate, it is therefore increasingly symbolic
for small islands to demonstrate climate
action within their own domain. Here the
energy sector is instrumental for emission
reductions.

Relevance for the economic development
and the external environment
The relevance of the energy sector for
Aruba’s National Strategic Plan (NSP)
2020-2022, Agenda 2030, and beyond
cannot be overemphasized.
The energy sector is of vital importance to
Aruba’s economy and the balance of
payment. Energy plays a role in nearly all
the societal activities. As in other nations,
the cost-price of energy is a strong
determinant for economic growth and
socio-economic development.
An important strategic objective of the NSP
is, therefore, to ensure affordable access to
energy for all in order to enhance
purchasing power in the economy and to
enable economic growth. In this context,
the dependency on fossil fuels and its
historically volatile price fluctuations
create uncertainty for the cost-of-living, the
cost-of-doing-business,
and
hence

An important strategic objective presented
by this report is, therefore, to reduce carbon
emissions substantially in order to
contribute to a cleaner environment,
mitigate climate change and pursue
compliance with international climate
treaties.

Figure 1 Aruba - CO2 emissions (metric tons per capita), (Source: Worldbank, Tradingeconomics.com)

1

Note: Caribbean islands states are among the most vulnerable
nations in terms of disasters per capita or land area. For example:

an hurricane strike can wipe out more than the annual GDP of a
small island nation
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In 2014, Aruba’s total CO2 emissions were
around 870.000 metric tons (mT)
corresponding to 8.4 mT CO2 per capita
(see figure above). It is noted that Paris
agreement (COP21) stipulates a goal of an
annual maximum of 1.0 mT CO2 per capita
by 2050.
Opportunities and challenges for the
energy system
Aruba’s movement towards emission
reduction started before 2009. The
Government, in partnership with its utility
company, developed a strategic plan to
reduce Heavy Fuel Oil (HFO)-consumption
and carbon emissions. This implied
replacing power generation and water
production assets with more efficient
equipment. Significant gains were made
based hereupon, leading to a more stable
production cost price for energy and water.
However, today Aruba remains heavily
dependent on imported fossil fuels, with
almost 80% of electricity being generated
using HFO. This leaves Aruba vulnerable
to global oil price fluctuations and
underscores the need to pursue the energy
transition further. Therefore, a key strategic
objective presented by this report is to
increase energy efficiency substantially. To
this extent, attention is required for the
demand side of the energy system. This
entails stimulating energy efficiency
measures such as the adoption of energyconscious behaviors, the use of energyefficient appliances, and insulation
materials in the built environment (geared
at drastic reduction of cooling2 related
energy consumption).

Note: it is noted that approximately 50% to 60% of the islands’
energy consumption is dedicated to cooling in the built
environment. Global warming will further increase this need
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Furthermore, to create more opportunities
for the energy system, it is important to
increase renewable energy penetration
substantially. However, a balancing act is
required to ensure that with the integration
of more intermitted sustainable energy, the
system remains reliable and that energy is
kept affordable. Establishing this balance is
referred to as the “Reliable-AffordableSustainable” (RAS) principle. The art here
is to ensure that the so-called Levelized
Cost of Energy (LCOE), remains stable or
is lowered.
A key strategic objective for the energy
system is to make more efficient use of
fossil fuels for power production. This
includes exploring the use of gas as a
transition fuel.
A key strategic objective is to reduce
transportation emissions substantially.
Historically, this topic has received little
attention in Aruba. However, (road)
transportation accounts for an estimated
30% of total emissions. This calls for the
promotion of electric vehicles combined
with renewable energy as well as future
measures for emission control of
gasoline/diesel cars.

Use renewable energy sources,
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Figure 2 RAS-principle

Generation-policy, etc. This policy
coherence is a requisite for an effective
energy transition.

Enabling environment for the energy
transition
Aruba’s energy transition will only be
successful if it is supported by a favorable
enabling
environment.
While
the
importance of the energy transition has long
been acknowledged, Aruba still needs to
formalize its national energy policy, and the
energy legislation needs to be modernized.
Therefore, a key strategic objective is to
institute a national energy policy and a
regulatory framework3 favorable to the
energy transition. In this context, an
independent regulatory authority will
enable effective supervision and regulation
of the sector in the interest of the consumer.

Finally, another strategic objective is to
facilitate clean energy research and to
ensuring affordable financing as a means to
accelerate the energy transition. This is
since an inclusive energy transition with
broad participation of citizens and
businesses can only be achieved if the
necessary sustainable solutions (i.e.,
equipment, appliances, and systems) are
available and can be obtained at reasonable
costs. Moreover, innovations should meet
Aruba’s climatological conditions and
social adoption considerations within the
local cultural environment.

Another key strategic objective is to ensure
coherence between the regulatory
framework
and
wider
(more
comprehensive) policy instruments such as
tax (dis)incentives, import restrictions,
building code, grid access code, Distributed
3

Dutch: “beleid en regelgevingskader”.
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Conclusions
The energy sector plays an essential role in
Aruba’s economy and for addressing
climate action. In this context, the reduction
of the strategic dependency on fossil fuels
remains central to Aruba’s National
Strategic Plan (NSP) 2030.
Whereas Aruba benefits from abundant
natural resources, enabling the energy
transition, such as over 2000 solar hours
and over 5000 wind hours per year, much
care is required to ensure a responsible
transition to renewable energy. A balancing
act is required to ensure that with the
integration of more intermitted sustainable
energy, the system remains reliable and that
energy is kept affordable.
Moreover, Aruba’s energy transition will
only be successful if it is supported by a
favorable enabling environment which
includes institutionalization of adequate
policy and regulatory framework.
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5.1 Reduce the impacts of climate change

Aruba will do its utmost to take action to reduce negative impacts of
climate change through both climate change mitigation (carbon
emission reduction) and climate change adaptation (increased climate
resilience)
11

Overview
As stated repeatedly by the UN: “Climate Change is the defining issue of our time, and we are
at a defining moment. From shifting weather patterns that threaten food production to rising
sea levels that increase the risk of catastrophic flooding, the impacts of climate change are
global in scope and unprecedented in scale. Without drastic action today, adapting to these
impacts in the future will be more difficult and costly.”
Climate Change is exceptionally relevant to SIDS, such as Aruba. The social harm and
economic damage that can be caused by climate change go beyond any imagination. SIDS are,
therefore, among the most vulnerable nations in terms of disasters per capita or land area4. This
holds particularly to small islands that depend heavily on their tourism sector. The effects of
climate change, such as extreme weather events and seawater level rise can cause irreparable
damage to natural ecosystems, which are at the heart of our tourism industries. This includes
beaches and coral reefs that are very important to Aruba’s economy.
Aruba’s response to Climate Change is threefold:
 To establish Climate Change legislation in Aruba for implementation of international
climate treaties (i.e., Desired result 1).
 To reduce national carbon emissions (i.e., Desired result 2 – climate change mitigation).
 To increase climate resilience and enhance disaster risk management (i.e., desired result
3 – climate change adaptation).

point of discussion in the UN since the late
70’s, Aruba has trailed behind in
addressing the issue. A holistic approach to
climate change is necessary as drivers,
conse-quences and disaster need to be
managed. Under the National Strategic
Plan, the FCCC will now be ratified to
develop and implement a climate change
framework in Aruba’s legislation.

Desired outcome 1
Established Climate Change legislation
in Aruba for implementation of
international climate treaties
Aruba will adopt and implement policies
and laws that address climate change
(challenges) by acknowledging UNFCCC,
which was established in 1992, and since
then, this convention has been elaborated
and made stricter succeeded by the Paris
Agreement (2016).

Actions
A. Ratify UNFCCC and Paris Agreement
B. Execute Build with Nature practices
with collaboration and coordination of
governmental department
C. Develop Voluntary/Obligatory Emission Reduction System
D. Execute a retroactive study (going back
to 1990) on the emission of Aruba

It is noted that whereas The Netherlands
has ratified the Paris Agreement, Aruba, as
a constituent country within the Kingdom
of The Netherlands, is currently not
bounded by this treaty. Moreover,
considering that climate change has been a
4

For example: a hurricane strike can wipe out more than the annual GDP of a small island nation
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E. Determine current domestic emissions
and percentage offset by carbon
sequestration
F. Establish a partnership to share
meteorological data and monitoring





Note: this desired result is to be
coordinated with EXWG Planet.

Desired outcome 2
Reduced national carbon emissions in
accordance with the Paris Agreement
and the UN target for limiting Global
Warming to 1.5 °C

impact on humanity
The Paris Agreement (established
2016) is geared at limiting global
warming to 2 °C by reaching 'net zero'
around 2050
The latest science (IPCC, 2018) has
identified that any temperature rise
above 1.5 °C will still lead to
significant and irreversible damage to
the world wide ecosystems

Historically, Aruba’s CO2 emissions per
capita have been in the world’s Top 20 due
to the refinery impacts. For 2018, Aruba’s
total CO2 emissions were down to around
870.000 metric tons (mT), corresponding
to 8.4 mT CO2 per capita. It is estimated
that emissions from electricity production
and transportation account for respectively
60% and 40% of the total.

The UN has, therefore started a worldwide
emission reduction effort for limiting
global warming to 1.5 °C (see figure 5).
Although Aruba’s emissions, in absolute
terms, are not impactful at the global level,
it remains relevant to adhere to
international targets. It is noted that at the
2019 UN Climate Action Summit, many
smaller countries, including mall Island
Developing States and Least Developed
Countries, were among those who made
the most significant pledges, despite the
fact they have contributed the least to the
problem.

As resolved at the national Energy Summit
of October 2019, Aruba’s carbon
emissions need to fall at least by 45 percent
from 2010 levels by 2030, reaching 'net
zero' around 2050 (this is the global target5
for limiting global warming to 1.5 °C). The
resolution currently excludes refinery
effects, which will be addressed separately.

Actions
A. Pursue all actions as defined in the
remainder of this report (EXWG
Program Report “Energy Efficiency &
Energy Diversification”)
B. Set detailed emission reduction targets
for 2022, 2030 and 2050 as part of the
national energy policy document

Background to this resolution is the
following:
 According to the UN, the best science
tells us that on our current path, if we
do nothing, the world faces at least 3
°C6 of global warming by the end of
this century. This will have a dramatic

Note: this desired result is to be
coordinated with EXWG Planet.

Source: UN IPCC report “Global Warming of 1.5°C”, Oct
2018

6

5

Note: defined by IPCC as 3°C of global warming above preindustrial levels
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parameters to assess the scenarios of
climate change for Aruba better. Since
rising sea levels and rainfall are to be
expected in the future, high sensitivity
areas will be identified and mapped using
GIS.
Another strategy is to implement an
ecosystem-based approach to nature
management that will directly offset GHG
emissions and will provide the ecosystem
services that increase the island’s
resilience to rising temperatures and sea
level, risk of flooding and coastal erosion.
Disaster risk areas that may be affected by
flooding and rising sea levels will be
identified.

Figure 3 CO2 emission reduction pathways (IPCC, 2018)

Desired outcome 3

Finally, attention is required for increasing
climate resilience in the built environment
as well as establishing and maintaining an
adequate disaster risk management
organization.

Increased climate resilience through
climate change adaptation measures
(including ecosystem-based protection
& conservation)
Ecosystem-based protection, conservation,
and other climate adaptation measures
Climate change adaptation is a response to
global warming. The IPCC defines
adaptation as: 'the process of adjustment to
actual or expected climate and its effects.
In human systems, adaptation seeks to
moderate or avoid harm (resilience). In
some natural systems, human intervention
may facilitate adjustment to expected
climate and its effects'. Even if emissions
are stabilized relatively soon, global
warming and its effects should last many
years, and adaptation is necessary to deal
with the resulting changes in climate.

Actions
A. Execute study and perform risk
analysis on the impact of climate
change to Aruba
B. Identify climate adaptation measures
C. Re-introduce sea-level measurement
instrument in Oranjestad Harbor
D. Forest, Wetlands, Mangrove, and
seagrass
restoration
project
implementation
E. Mapping of disaster risk areas through
GIS, satellite image analyses and
automation
identifying
coastal
erosion, phytoplankton activity,
mangrove, and seagrass forest extent
F. Determine marine keystone species
relations to climate change
G. Incorporate more weather station
around Aruba
H. Placement
of
buoys
to
monitor/measure
sea
level

Ecosystems play a crucial role in climate
adaptation. However, for ecosystem-based
approaches to be applied to natural
management areas and climate resistance,
data is required. Therefore, data will be
collected for the different climate
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temperature, salinity, sea current,
wind speed, wave heights along the
west coast of Aruba
I. Introduce policy measures for new
construction and existing buildings to
increase resilience to extreme weather
events
J. Establishing, enhance and maintain an
adequate disaster risk management
organization

The power system is a critical infrastructure
and of vital importance to our economy. If
it is disrupted for long periods, this has vast
consequences for the island of Aruba. A
crucial resilience aspect is, therefore, the
ability of the energy system to bounce back
following extreme weather events.

Note: this desired result is to be
coordinated with EXWG Planet.

Actions
A. Continue underground cabling program
(ELMAR)
B. Controlled introduction of resilient
topologies (e.g., microgrids)

Desired outcome 4

Note: this desired result is to be
coordinated with EXWG Planet.

Increased public awareness of Aruba’s
vulnerability to climate change
Aruba is highly vulnerable to extreme
weather events and sealevel rise. Increased
awareness is required to implement
climate adaptation measures in Aruba over
the coming 10 to 20 years. It is noted that
making the public aware of their own
(single-handed) impact on climate is a
crucial strategy in reducing their carbon
footprint and greenhouse gas emissions.
Actions
A. Design and implement an awareness
campaign on Aruba’s vulnerability to
climate change (including practical
climate adaptation measures such as
construction recommendations)
Note: this desired result is to be
coordinated with EXWG Planet.

Desired outcome 5
Increased climate resilience in the power
sector
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5.2 Ensure affordable access to energy and water for all

Aruba will ensure affordable access to energy and water for all in
order to enhance purchasing power in the economy and to enable
economic growth
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Overview
Historically, energy & water costs in Aruba have made up to 20% of the Consumer Price Index
as a consequence of tariffs and consumption patterns. Attention is therefore required for both
stimulating energy-conscious behaviors and determining an acceptable level of energy costs.
Moreover, a high electrical grid coverage of the island is to be maintained.
Whereas Aruba’s energy rates are below the regional average, a further possible lowering of
tariffs could have a direct impact on the purchasing power within the economy (as well as on
the cost of living and cost of doing business) and hence economic growth.

Desired outcome 1

Desired outcome 2

An acceptable level of energy costs
attained

Access to energy and water ensured in
social classes

Energy costs for consumers and businesses
are the result of tariffs and consumption
patterns. For reference, it is mentioned that
in the Netherlands, the share-of-wallet of
energy (incl. gas for heating) for
households lies around 10%. For Aruba, a
similar target figure needs to be defined as
part of energy policy development.

Affordable access to energy can be
facilitated by subscription models that
enable greater cost control for consumers.
In this context, pre-paid subscription
models have proven very successful is socalled “social classes” (e.g., mobile phone
pre-paid services, electricity pre-paid
services, etc.)

To maintain an acceptable level of energy
costs is important to stimulating energyconscious behaviors. This is addressed by
other strategic objectives in this program.

Actions
A. Perform an analysis of energy
consumption in "social classes" (i.e.,
share of wallet, energy leakage, etc.)
B. Perform energy audits on households
selected by the Department of Social
Affairs
C. Design effective intervention programs
for “social classes” (e.g., stimulate PrePaid subscription models geared at
greater cost control)

Moreover, Aruba’s dependency on fossil
fuel needs to be reduced to reduce the risk
of global oil market price fluctuations and
uncertainty for cost-of-living. Other
strategic objectives address the latter in
this program.
Actions
A. Assessment of an acceptable level of
energy costs for households
B. Define and attain an acceptable level of
energy costs for Aruba (e.g. share-of
wallet, cost of living, CPI)

Desired outcome 3
A high percentage of grid penetration
maintained
Aruba’s electric and water grids have high
coverage of the island geography
(currently approx. 95%). Consequently, a
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new connection can be rapidly delivered to
almost any (sub)urban area on the island.
Actions
A. Maintain a high electricity grid and
water distribution network coverage of
the island as to enable universal access
to energy and water
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5.3 Increase renewable energy production

Aruba will increase renewable energy penetration substantially in
order to reduce the dependency on fossil fuels and global oil market
volatilities
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Overview
The advantages of renewable energy are multiple in the sense that it helps to reduce emissions,
to reduce the dependency on fossil fuels, to reduce oil imports and strengthen the balance-ofpayments.
Whereas Aruba benefits from abundant natural resources such as over 2000 solar hours and
over 5000 wind hours per year, much care is required to ensure a responsible transition to
renewable energy. A balancing act is required to ensure that with the integration of more
intermitted sustainable energy in island grids, the energy system remains reliable and that
energy is kept affordable. Establishing this balance is referred to as the “Reliable-AffordableSustainable” (RAS) principle.
The RAS-principle is geared at determining an acceptable level of renewable energy
penetration while ensuring that grid stability is maintained and that the so-called Levelized
Cost of Energy (LCOE), remains stable or is lowered.

Currently, renewable energy as a share of
total power production is at a 19% average
for the year-to-date. However, this share
may reach up to 30% to 35% at peak
moments when wind and solar conditions
are favorable, and grid stability can be
maintained.

Desired outcome 1
More utility-scale renewable energy
resources introduced in a controlled
manner
The figure below shows the historical
uptake of renewable energy in Aruba.

Figure 4 Renewable Energy uptake (Source: WEB Aruba NV)
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This, in itself, is a loss since renewable
energy is readily available from existing
assets. However, these limits can be
increased further by measures such as
energy storage and automation of grid and
production controls to ensure a better
instantaneous balance between supply and
demand.

Actions
A. Set a target for the future share of
renewable energy as part of national
energy policy development and in
consultation with WEB/ELMAR/
UTLITIES
B. Assess renewable energy sources other
than wind and solar
C. Assess utility-controlled deep seawater
cooling (SWAC) as means for peak
load reduction

Actions
A. Implement projects on Flywheel and
battery storage (WEB)
B. Implement Intelligent Generation
Management System (IGMS) project
(WEB)

Desired outcome 2
Distributed
Generation
(e.g.
residential/commercial solar or wind
energy) increased in a controlled
manner

Desired outcome 4
Community-based participation
renewable energy projects realized

Aruba introduced a Distributed Generation
(DG) policy in 2012. The DG-policy
allows for residential and commercial solar
and/or small-scale wind installations (max.
10kW for residential and 100kW for
commercial installations).

in

An inclusive energy transition implies the
broad participation of citizens and
businesses. To this extent, communitydriven participation in local (utilitycontrolled) Renewable Energy projects can
be initiated (for example: establishing a
local energy cooperative that will invest in
solar on schools or public buildings, or a
‘solar garden’). Utility-control and
supervision are required here for
safeguarding the RAS-principle in the
interest of all.

Actions
A. Determine and/or re-assess Distributed
Generation targets with utility partners
(WEB/ELMAR/UTLITIES)

Desired outcome 3
Utility-scale energy storage and
automation solutions implemented

Actions
A. Develop community participation
mechanism and targets in accordance
with utility partners and public
stakeholders

The intermitted nature of wind and solar
energy implies that there are limits to the
amount of wind/solar energy that can be
integrated
without
jeopardizing
grid/frequency stability (i.e., avoiding
blackouts). Consequently, at some
moments, renewable energy production
must be limited by curtailing excess power.
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5.4 Increase energy efficiency among households and
businesses

Aruba will substantially increase energy efficiency among households
and businesses in order to reduce carbon emissions, reduce energy
imports and improve the balance-of-payment
23

Overview
A strategic objective is to make more efficient use of energy to reduce carbon emissions,
reduce energy imports, and improve the balance-of-payment. Energy efficiency is a crucial
area of attention in the energy transition of small island development states, and Aruba is no
exception to this. This implies dedicating increased attention to the demand side of the energy
system. In this context, it is noted that approximately 50% of Aruba’s energy consumption is
dedicated to cooling in the built environment.
Generally, energy efficiency can be achieved through the following measures:
•
adoption of more energy-conscious behaviors;
•
adoption of energy-efficient appliances (e.g. see figure below);
•
insulation materials (e.g., foam) in buildings geared at a drastic reduction of cooling
related energy consumption.

Figure 5 Survey results on social adoption to energy efficiency, Aruba (Source: TNO/UA, 2013)

Generally, energy efficiency can be achieved through voluntary policies (e.g., promotion,
encouragement) or mandatory policies (e.g., penalties, import restrictions, etc.). This strategic
objective focuses on voluntary policies, whereas strategic objective nine will focus on
mandatory policies.

that requires a thorough understanding of
the target audience starting position as well
as insights into drivers and barriers to the
adoption of new behavioral patterns. To
this extent, it is important to perform
adequate research and carefully design

Desired outcome 1
Energy conscious behaviors attained
through awareness and education
(mindset change)
Behavioral change is a complex process
24

required interventions (i.e. before sending
out any mass communications).

Desired outcome 3
A high adoption of energy efficient
appliances7

Actions
A. Set energy efficiency targets for
households and businesses as part of
national energy policy development
and
in
consultation
with
WEB/ELMAR/UTLITIES
B. Perform
research
into
current
behavioral motivation and barriers
(UA/TNO)
C. Design and implement communication
strategy and awareness campaign to
stimulate energy efficiency behaviors
for mass-market/general public
D. Providing materials on energy
efficiency awareness to support
schools (elementary and secondary
education)

The use of energy-efficient appliances (for
example inverter air conditioning, inverter
refrigerators,
etc.)
can
contribute
significantly to achieving energy savings
Actions
A. Generic advertising for energy-efficient
appliances (i.e., through a publicprivate partnership)
Note: see section 5.8 for related policy
incentives

Desired outcome 4
Adopted sustainable build materials in
new and existing buildings
The use of sustainable building materials
(for example wall and roof insulation,
double glazing, etc.) can contribute
significantly to achieving energy savings
by reducing the cooling load of buildings.

Desired outcome 2
Energy audits performed
households and business

among

Energy audits are instrumental in
identifying energy savings measures in
households and businesses. Whereas
energy audits can be offered as a
commercial service, it is vital to ensure that
these services are offered in Aruba and at
acceptable price levels.

Actions
A. Generic advertising for sustainable
building materials (i.e. through a
public-private partnership)
Note: see Section 5.8 for related policy
incentives

Actions
A. Develop cooperation between ELMAR
and energy audit consultants(e.g.,
public-private cooperation mechanism)
for executing energy audits among
households and/or businesses

Desired outcome 5
Incentives for water savings introduced
Water savings are relevant since the
production of drinking water is very
energy-intensive. Therefore, the more
conscious use of water can lead to energy

7

Note: detailed targets to be set as parto of national energy policy
development (e.g. by 2022 90% of households will have invertor
airconditioners)
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savings and reduced HFO consumption.
Actions
A. Agree on water savings/efficiency
targets with utility partners
B. Design intervention (campaign) on
water savings

Desired outcome 6
Adoption of sustainable water heaters8
increased
Electrical water heaters are typically one of
the most significant energy consuming
appliances in households and/or businesses
(e.g., hotels, etc.). By using solar water
heating, the electricity consumption for
this purpose can be reduced.
Actions
A. Perform research into the efficiency of
electric water heating technologies for
Aruba
B. Design intervention (campaign) on
efficient electric water heating

8

Note: or electric water heaters driven by solar energy
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5.5 Make more efficient use of fossil fuels for power
production

Aruba will reduce Heavy Fuel Oil consumption for power production
substantially through more efficient generation assets in order to
reduce energy imports and carbon emissions
27

Overview
Operating efficiency gains in utility energy generation have been Aruba’s most significant
driver of carbon emission reduction since the mid-2000’. This was done by replacing
traditional power generation machines with more efficient ones (so-called RECIP-engines).
Similarly, for drinking water production, Multi-stage flash (MSF) distillation was replaced by
energy-efficient Sea Water Reverse Osmosis (SWRO) water treatment.
The operating efficiency initiatives, together with renewable energy (wind farm & solar) have
drastically reduced the number of barrels of oil used per day over the past decade from over
6,000 to approximately 3,250 currently, while producing approximately the same amount of
electricity. This remarkable achievement is reflected in the figure below.

Figure 6 HFO reduction timeline (Source: WEB Aruba NV)

Going forward, Aruba’s utility will be deploying a new power production plant (the RECIP
IV project) to pursue further gains. This project is expected to contribute to a further Heavy
Fuel Oil (HFO)- reduction of 850 Barrels per day (Bbl/day). Besides, the use of natural gas
(i.e., LNG) as a transition fuel is being studied.

production have been the greatest driver of
carbon emission reduction in Aruba since
the mid-2000’. This was done by replacing
traditional power generation machines
with more efficient ones (so-called
RECIP-engines). In 2019 Aruba’s utility

Desired outcome 1
More efficient power generation assets
introduced
Operating efficiency gains in utility power

28

will be deploying a new power production
plant (the RECIP IV project) to pursue
further gains.

Desired outcome 4
Energy efficiency in utility drinking
water production increased

Actions
A. Execute a modernization program for
power production plant (RECIP 4
project)
B. Implement further operation efficiency
gains (WEB)

The production of utility-scale drinking
water is generally very energy-intensive.
In Aruba, this consumption has been
reduced historically by the transition from
traditional distillation (“MSF”) to reverse
osmosis (“SWRO”).

Desired outcome 2

Actions
A. Implement further efficiency gains into
drinking water production (e.g., via
innovation in membrane distillation)

Use of gas as a transition fuel for power
generation studied/analyzed
The use of gas as a transition fuel can lead
to further emission reductions.
Actions
A. Perform feasibility studies into a gas
(LNG/LPG) as transition fuel (WEB)

Desired outcome 3
Use of dispatchable fuels such as
hydrogen or syngas for power
generation studied/analyzed
The use of alternative dispatchable fuels
can lead to further emission reductions.
Actions
A. Perform feasibility study into Hydrogen
energy for Aruba (SIA)
B. Perform and present feasibility study
into Syngas for Aruba (ECOGAS)
C. Perform feasibility study into Waste to
Energy (WTE) (WEB)
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Overview

5.6 Reduce

Aruba’s domestic transportation sector is
accounting
for a significant portion of total
transportation
emissions
emission (est. 30%). Transportation can
therefore not be ignored in the context of
emission reduction and striving for a
cleaner environment for Aruba.
Reducing transportation emissions (i.e.
road transportation) can be achieved
through a combination of Electric Vehicle
(EV) uptake, policies for gasoline/diesel
car emissions and ultimately more
conscious behaviors. The chart below
shows a comparison of emissions for cars
in Aruba (est.) and the Netherlands as well
as European norms in this area.

Aruba will increase electric vehicle usage substantially and introduce
new policies on gasoline/diesel car emissions as to reduce overall
transportation emissions

[CO2 - gram/km]
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Figure 7 Personal cars emissions chart (source: TNO, 2014)

Desired outcome 1

Desired outcome 2

Electric Vehicle (EV) adoption and
usage increased

Policies on emission levels of existing
gasoline/diesel cars introduced

Transport emissions must be reduced by
EV usage and especially if combined with
renewable energy production. It is noted
that electric vehicles are more energyefficient than gasoline/diesel cars.

Existing
gasoline/diesel
cars
are
responsible for a large portion of Aruba’s
current (CO2 and NOx) emissions. For any
substantial emission reduction, it remains
important to investigate how new
regulations can be introduced in an
acceptable manner.

Actions
A. Maintain a favorable tax incentive
regime for EV’s (e.g., import regime
(2%), favorable road tax, etc.)
B. Provide a smart charging infrastructure
for EV’s (ELMAR)
C. Introduce incentives for EV usage in
taxi's and car rental fleet (and/or
restrictions on gasoline cars in these
fleets)
D. Increase EV usage in government car
fleet

Actions
A. Institute emission testing in DTI car
inspection. Determine applicable
emission norms
B. Further enforcement of article 3 lid 1 of
LVV
C. Investigate regulations for abolishing
the use of cars older than a certain age
(ref: 15 years in the Netherlands)
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B. Design and implement awareness
campaign for sustainable transportation
behaviors

Desired outcome 3
Policies on emission levels of new
gasoline/diesel
cars
(e.g.
import
restrictions) introduced

Desired outcome 5

The import of new cars presents an
opportunity to avoid those cars with high
emission levels are being brought into
Aruba. Whereas regulations in this field are
standard in Europe and the USA, these are
absent in Aruba. It is, therefore essential to
investigate how new regulations can be
introduced acceptably.

Emission
reduction
transportation attained

in

public

Public
transportation
(especially
gasoline/diesel buses and auto busses) also
contributes significantly to overall
transportation emission. Moreover, in
many countries, public bus transportation
fulfills an exemplary role when it comes to
innovation in transport. It is, therefore
important to investigate how to reduce
emissions within public transportation.

Actions
A. Introduce policies on emission levels of
new gasoline/diesel cars (e.g., import
restrictions)

Actions
A. Introduce emission controls for
gasoline/diesel busses in public
transportation
B. Introduce electric or gas-driven busses
in public transportation

Desired outcome 4
Emission conscious transport behaviors
such as cycling, walking and carpooling
increased
Emission conscious transport behaviors
such as cycling, walking, and carpooling
can significantly contribute to overall
transportation emission reduction. In
Aruba, this represents an untapped
potential. Notwithstanding, behavioral
change is a complex process that requires
a thorough understanding of the starting
position as well as insights into drivers and
barriers to the adoption of new behavioral
patterns.
Actions
A. Perform research (conduct study) into
current behavioral attitudes, barriers,
and
intrinsic
motivation
on
transportation behaviors and alternative
transportation.
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5.7 Institute a favorable policy & regulatory framework

Aruba will institute an adequate policy and regulatory framework and
a regulatory authority in order to enable effective and independent
supervision and regulation in the interest of the consumer
33

Overview
The supervision and regulation of electricity production & fuel distribution for the nation is
oriented towards a market which operates as transparently and efficiently as possible in the
interest of the consumers. In this context, an important area of attention is the institution of a
transparent system for the determination of national energy tariffs. Whereas this utility-sector
regulation is common in most developed countries and including many Caribbean islands, it is
yet to be implemented in Aruba. Moreover, Aruba’s national energy policy is to be formalized.
An adequate regulatory framework9 entails approval of national energy policy, modernization
of legislation, and the institution of an independent regulatory authority. Moreover, next to the
new regulatory framework, alignment is required with a broad set of instruments, including the
national grid access code, DG-policies, building codes, import restrictions, and tax incentives
(e.g., SEER-policy).

A. Review EU, USA (state level) and
regional regulatory frameworks (as
base for adaptation for Aruba)
B. Develop and formalize the national
energy policy
C. Review and update legislation as
required
D. Establish energy directorate and/or
regulatory authority

Desired outcome 1
An adequate policy and regulatory
framework and an independent
regulatory authority instituted
The present utility markets on Aruba, like
most other SIDS, are highly monopolistic.
A regulatory framework is, therefore, to
serve the public interest by ensuring that
utility services are provided at rates and
conditions10 that are fair, reasonable and
nondiscriminatory for all consumers. In this
respect, the main regulatory principles
applied
are
cost-orientation,
nondiscrimination,
objectivity,
and
transparency in order to prevent abuse of
market power. The regulatory authority has
an advisory function to the government
regarding the adjustment of the prices,
based on the existent guidelines or
regarding tariff proposals submitted by
market parties.

Desired outcome 2
Key Performance Indicators (KPI’s) for
monitoring the energy transition defined
and implemented
In alignment with SDG-methodology, the
aspirations for the energy transition need to
be coupled to Key Performance Indicators
(KPI’s), which will form the basis for
monitoring purposes. This will enable
evidence
policy
development
and
adjustment where required. Initial steps
include creating an overview of baseline
data for the energy sector and assigning a

Actions

Dutch: “beleid en regelgevingskader”
Note: areas of regulation commonly include price regulation (energy price), economic regulation (service provisioning terms) and technical
quality regulation (power quality)
9

10
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monitoring responsibility to an agency or
organization.

D. Develop an informed decision-making
framework for managing the energy
transition

Actions
A. Define metrics and KPI’s11
for
12
monitoring the energy transition
B. Create a baseline on National Energy
data and KPI’s
C. Assign National Energy data and KPI
monitoring responsibilities



11

Note:distinguish between public monitoring and enterprise
management metrics
12
The most important aspirations for the energy transition, for
2030, are to therefore to be defined along the lines of the tree
axis of the ‘Trias Energetica’:
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Energy Efficiency: definition of the target energy
efficiency gains (%) per capita/household vs. 2018
Renewable energy production: of the target RE-share (for
2026/2030)

5.8 Ensure coherence of wider policy instruments

Aruba will ensure coherence between the regulatory framework and
wider policy instruments such as tax incentives, import restrictions,
building code, grid access code, Distributed Generation-policy, et
cetera
36

Overview
Policy coherence and alignment is of utmost importance to provide the right direction and
guidance to the energy transition. This is not limited to energy sector mechanisms but includes
wider (more extensive) policy instruments such as tax incentives, import restrictions, and the
building code. These instruments cannot be regulated from within the utility-sector, and that
the Government should be instrumental in ensuring this alignment.

measured are prescribed by the building
code (as part of overall climate policy). It
is, therefore important to investigate how
new building code regulations in this field
can be introduced acceptably.

Desired outcome 1
Import regime for energy efficient
appliances revised13
The current import regime sets a favorable
import tax rate of 2% for appliances with a
minimum SEER of 18. It is foreseen that
this regime needs to be revised by
introducing tax disincentives or import
restrictions for inefficient appliances and
awarding the favorable tax rate to even
more efficient appliances (e.g., due to
technological developments).

Desired outcome 2

Actions
A. Identify the impact and effectiveness of
sustainable building materials
B. Review the list of approved sustainable
building materials
C. Prepare policy recommendations on
prohibiting of non-sustainable materials
(asbestos, etc.)
D. Prepare policy recommendations on
encouragement or enforcement of the
use of sustainable building materials
E. Prepare policy recommendations on
encouragement or enforcement of
sustainable architecture principles (e.g.,
position of building in the environment,
angle to wind for ventilation, etc.)
(climate adaptation)

Energy efficiency and sustainable
building measures embedded in the
building code

Desired outcome 3

Actions
A. Identify optimal SEER-ratings based
on potential energy efficiency gains as
experienced in Aruba
B. Define recommendations for SEERpolicy update

Grid code revised to reflect more
fairness regarding actual access
capacity

The use of sustainable building materials
(for example wall and roof insulation,
double glazing, etc.) can contribute
significantly to achieving energy savings
by reducing the cooling load of buildings.
In other countries it is common that these

Aruba’s current grid code requires
ELMAR to make reasonably large
investments in capacity for client access
connections, whereas the recovery of this

13

Note: i.e. change SEER-rating eligible for tax incentive;
introduce import restrictions
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investment is uncertain. It is, therefore
essential to analyze how this policy can be
revised in an acceptable manner.

providing (price) incentives in such a
manner that the desired load profile is
achieved. It is, therefore important to study
how this can be realized responsibly and
acceptably.

Actions
A. Review and enhance grid access policy

Actions
A. Analyze tariff structure geared at
flatting peak consumption (‘Time of
Use’), also see indicative load profile
below
B. Determine targets for demand response
interventions (e.g., load shifting) with
WEB and consumer stakeholders
C. Perform pilot projects on dynamic
tariffing

Desired outcome 4
Distributed Generation (DG) policy
reviewed and enhanced
The uptake of residential and commercial
solar has great consequences for power
quality at the distribution level. Further
refinement of the policy is required to
ensure that power quality for consumers is
not jeopardized by high-density solar
penetration.
Actions
A. Determine decentral RE targets with
utility partners
B. Review DG policy (especially quota
distribution)
C. Further, improve efficiency in DG
application and permitting process

Desired outcome 5
Dynamic tariffing and Demand
Response mechanisms14 introduced
The operating efficiency of WEB Aruba
NV will be improved if the 24-hour load
profile of the island of Aruba would be
flatter. Currently, the load provides has an
evening peak and a morning low (see
figure below). To this extent, demand
response mechanisms are geared at
changing energy demand patterns by

14

Note: as a means to achieve load shifting and increased
efficiencies at WEB
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5.9 Create an enabling environment by ensuring
affordable financing and facilitating clean energy
research

Aruba will facilitate access to clean energy research and to ensure
affordable financing in order accelerate the energy transition with
broad participation of citizens and businesses
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Overview
An inclusive energy transition with broad participation of citizens and businesses can only be
achieved if the necessary equipment, appliances, and systems are available and can be obtained
at reasonable costs.
It is, therefore, important to seek alternative financing mechanisms (e.g., leasing) and/or
funding sources for renewable energy and energy efficiency purposes. I.e., affordable financing
will allow and promote investment in clean energy technology.
It is also essential to ensure that adequate, sustainable solutions are available. Innovation is,
therefore, commonly regarded as a key catalyst for any energy transition. This calls for
facilitating access to clean energy research and increasing activities such as development,
testing and/or demonstration of sustainable solutions. Emphasis should be placed on Aruba’s
climatological conditions and social adoption with the local cultural environment.

Actions
A. Approach "Fondo di Garantia" to ask
their cooperation to expand their
portfolio
B. Leverage international climate funds
for Aruba

Desired outcome 1
Alternative ownership and leasing
models implemented for sustainable
solutions/appliances
Affordable financing can be achieved not
only with low-interest rates but also with
alternative financial instruments (e.g.,
leasing).

Desired outcome 3
Increased research activity on clean
energy in Aruba (with emphasis on
Aruba’s climatological conditions and
social adoption with the local cultural
environment)

Actions
A. Introduce sustainable loans products
(for example Home Equity Mortgage)
to promote investment in clean energy
technology
B. Introduce financial leasing products for
sustainable solutions

Guarantee
fund
for
affordable
deployments of sustainable solutions
implemented

Innovation is commonly regarded as a key
catalyst for any energy transition. This calls
for increasing activities such as
development, testing and/or demonstration
of sustainable solutions. Emphasis should
be placed on Aruba’s climatological
conditions and social adoption with the
local cultural environment.

Affordable financing can be achieved not
only with low interest rates but also with a
guarantee fund to facilitate loan approvals.

Actions
A. Leverage UA SISSTEM faculty and
international research networks

Desired outcome 2
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B. Leverage the Smart Community Aruba
platform
C. Establish research cooperation from
within the University of Aruba
D. Organize a national contest for research
idea creation
E. Obtain research funding for clean
energy and energy efficiency projects
F. Organize a national platform to bring
together all local stakeholders in the
area of R&D for sustainable energy
and/or energy
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Acronyms

LVV

B
Bbl

Barrels per day

CPI

MSF

Chlorofluorocarbon
Carbon Dioxide
Conference of the Parties 21,
UNFCCC (Paris Agreement)
Consumer Price Index

mT
MW
N/A
NOx
NV

Distributed Generation
Dienst Technische Inspectie

EU
EV
EXWG

OTEC

Electriciteit-Maatschappij
Aruba
European Union
Electric Vehicle
Expert Working Group

PPA
PV

Gross Domestic Product
Giga Watt-hour

R&D
RAS

Heavy Fuel Oil

RECIP

IPP
IRP

SDG

Intelligent
Generation
Management System
Independent Power
Integrated Resource Plan

SEER
SIDS

K
KPI
KWh

Key Performance Indicator
Kilo Watt hour

SISSTEM

L
LCOE
LNG
LPG

Energy

Power Purchase Agreement
Photo Voltaic
Research & Development
Reliable
Affordable
Sustainable
Reciprocating engine

S

I
IGMS

Ocean Thermal
Conversion

R

H
HFO

Not Applicable
Nitrogen Oxide
Naamloze Vennootschap

P

G
GDP
GWh

Flash

O

E
ELMAR

Multi
Stage
Destillation
Metric tons
Mega Watt

N

D
DG
DTI

Voorschriften

M

C
CFC
CO2
COP21

Landsbesluit
Voertuigen

Levelized Cost of Energy
Liquefied Natural Gas
Liquefied Petroleum Gas
(Propane)

SWAC
SWRO
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Sustainable
Development
Goal
Seasonal Energy Efficiency
Rating
Small Island Development
States
Sustainable Island Solutions
through
Science,
Technology, Engineering and
Mathematics
Sea Water Air-Conditioning
Sea Water Reverse Osmosis

U
UA
UN
UNFCCC

USA

University of Aruba
United Nations
United Nations Framework
Convention on Climate
Change
United States of America

W
WEB
WtE

Water en Energy Bedrijf
Aruba
Waste to Energy

Y
YtD

Year to Date
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