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EXECUTIVE SUMMARY

Energy Effimency (EE) actriihes began in the Cenfral American counines dunng the sevenfies as a result of
the first ol shocks. However, vanous factors, mcluding sociceconomic and politeal problems dunmng the
eighties and low cmde o1l prices, resulted in FE activities being siven lesser importance. Mevertheless, the
need for energy efficiency and conservation became a prionity once agam af the begpinming of this
mullermium and especially after 2003 when infernational crude o1l pnces began to nise, showing no sign of
refuming to previcus levels,

Chring the penod from 2003-2007, the Central American countries put in place an Energy
Emergency Plan that was prepared for the Cenfral Amenican Integration System (SICA) with the support
of the Economic Commission for Lafin Amenca and the Canbbean (ECLAC), implementing this plan
with the cooperation of infemational agencies, donors and mulhlateral banks. The Plan pnontzed EE
mmhatives and promoted increased use of Renewable Energy Sources (RES).

The discussion of strafemies to address the o1l crisis resulted 1n the countries developing a regional
energy agenda With the support of ECLAC, the institution responsible for the base studies, the Central
American Sustamable Energy Strategy 20 (Energy Strategy 2020) was approved 1o Movember 2007,
The strafegy 15 fornsed on promoting sustainable development of the regional energy sector. The Energy
Strategy 2020 contains four goals Imked to EE (epergy efficiency in lighting, refrigerators and mdustnal
electnic motors; reduction of electncify kosses In transmission and distribution; redoction of consumption of ol
derrvatives m public and povate transport sectors; and promoton of sustamable, efficient and clean firewood
stoves I nural areas).

Six years after approval of the Energy Strategy 2020, the status of Energy Efficency (EE)
programs and mitatives in Central Amernican counfries vanes greatly. The process of restruchmng and
transformation of the energy sectors, which commenced m the ninefies, has vislded varymg results. In
some counines, the creation or strengtheming of a gpovernment mshivhon (pumishy or depariment)

respnnsibleﬁrmrg_'.rpnhc}'mahngani governance has only been achieved in the last few years. This
has been a positive factor for the orgamzation and promotion of EE mitiatives and projects.

The conditions of pet ol mporfing counfries and the negative mpacts of high oil prices have
However, the supply of elecineity and other highly sensitivity 155ues (especially those related to reviews
and price admstments, fanffs and subsidies, and socal opposibon to pew hydroelecine and easements for
expansion of transmission and distnbution systems) contmue to dommate the energy agenda of these
countries, resulting in the postpomng of decisions related fo the creation andfor stremgtheming of
inshiuhons devoted to EE.

The regulatory and mshtuhional contexts of energy services in the region bave many sirmlanfies,
aniitisp-usm‘hlemidmﬁfym:minm&zh one with high government myvolvement m the provision of
energy services, and the other fully or partally hberahized with predominant imvolvement of private
Eunheseugagadmprmrldmgenﬂgym In this confext, there are fwo countnies that have adopted a
legal framework to promote EE, each representing one of these two models: Costa Rica, which passed its
EE law nearly two decades ago and 15 mow discussing chanpes to update this legal framework, and
Panama, which recently passed a law on fhis matfer and 1= wordking on the mles and regulations that
comprise the legal framework for EE. Both countnies can be considered as leaders in EE in the sub-
region, although both are tackling a broad agenda and have much work left to do.



In the case of Costa Bica, the allocation of resources to promote and coordinate EE activihies EEC
is shll pending; however msitrutions hke the Costarican Electnicity Instifute (ICE) and imternational
cooperation have playved an mmporfant role. In the case of Panama, 1ts EE law 15 very recent (2012,
although there 15 sipmificant progress towards sustainability m EE actnnhes.

Important progress has been achieved in EE actwibes and programs, especially in countries
where the private sector and universibies have begun to take a leadership role within their respective areas.
However, the region contmues to be overly dependent on infernational cooperation to promote EE
programs, despife signs that energy prices reflect conditions of scarcity, which m twom would imply higher
returns for mvestments in EE. This indicates that there are stll bamers relating to a lack of knowledze on
the part of end users as to how to aclieve greater energy afficiency.

There are shll nsks and threats to the strengthenmg and sustammability of EE, partcularly m the
four Central Amencan countries that have not yet mstituhonalized this activity. These nsks and threats
mnchide: difficulty In momtoring the results of energy efficiency programs; a lack of conbimmty in the
implementation of energy efficiency policies, especially after changes or relay in the adoimistration of the
mmshitubions; failure to incorporate EE within state policies; and the sall emersmg and scarce domeshic

smm:esuffmﬂmg, specifically for energy efficiency programs.

Even though the EE goals established m the Energy Strategy 2020 are considered conservative, if
wonld appear that their fulfillent 15 not easy, especially m certam areas and counines (e.g. fransportafion m
all coumimes and reduction of electmcrty losses in Honduras and Micaragua). In the case of efficient hghting,
the goals seem acloevable, although the most sipmficant obstacles could result from a fathmre to reach
agreements on hkarmomization of reponal standards and fo create a remonal market for efficent lamps that
would lower the pnces of energy-efficient light bulbs. In this regard it should be emphasized that a
successfol repional program for efficient ighting could pave the way for other programs like the inshative to
replace inefficient refngerators in the residential sector. For programs ammed af deploying efficient indusinal

In the case of radifional energy, the entry of the regon into the (lobal Allance for Clean Cook
stoves (GACC) and the commafment of funds and support from donor countries and pultilateral
development banks are steps 1o the nght direchion. The main challenge contimies to be the estabhshing of
multi-sector country level units to coordmate and execute programs and projects for sustamable use of
firewood in the remion.

In El Sabvador it 1= mportant to hghhght the achevements of the central povernment and the
Matonal Energy Council (CHE). This expenence could be used as an example for countnes that do not
have EE laws or msttohons dedicated to EE. To this end it 15 recommended that these countries
ncorporate actnnties and programs in the short to mednom term (1 to 4 vears) with achievable goals and
venfiable resulfs.

Given prevailing conditions and cwrent political sitwation (2013-2014), it would seem highly
unlikely that three countries, (Guatemala, Honduras and Micaraguna) will pass EE lepislation over the short
and medium term. It 15 therefore advisable to find mecham=ms which facilitate the confmmty of exasting and
planned EE mitatives and programs, especially after chanpes in adoumstration.

It 15 mportant to pote that energy effimency 15 ome of the pillars of the Unifed Mahons
“Sustainable Energy for All (SE4ALL)Y" mitiative. Central Amencan countries have jomed this mmitiative
and commitments made as a result of this imibative could act 2 bndge for the contimmty of EE programs.



FOREWORD

Commission for Latin Amenca and the Canbbean (ECLAC), with the parpose of assessing the progress
towards fulfillment of the enerpy effimency goals of the Central Amencan Sustaimable Energy Strategy
2020 (Energy Strategy, 2020). A prebmmary version of fhis assessment was presenfed at 2 meeting of
experts held m Panama from September 4 to 6, 2013, Duing these meetmgs, high level representatrves of
the Energy and Hydrocarbon Directorates of Cenfral Amencan countries as well as representatives from the
imfiatives provided important feedback and comments, mamby with regards to recent projects and action in
the field of energy efficiency.

The document was prepared under the supervision of Victor Hugo Ventura, Chief of the Energy
and Natural Resources Umt of the ECLAC Subregional Headguarters, with the partcipation of the staff
from the Unit. Eyan Carvalho produced substantive content with the collaboration of Eugenio Tonjano
and Manuel Eugenio Rojas, Research Assistants.
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L. THE MOTIVATIONS FOR AND ROLE OF ENERGY EFFICIENCY PROGEAMS
IN CENTRAL AMERICA

A. INTRODUCTION AND BACKGROUND

1. Introduction

Energy 15 a crucial element for economic development and quality of hife mn any economy. The supply of
rehiable and gquality energy sermvices at a reasonable cost 15 essemfial for economme growth In
Cenfral America, energy security 15 a major concern due to the fact that these countnes are net o1l and fos=il
fuel importers. With the exception of two countnes, which have zmall amounts of crode o1l reserves, there
are no proven hydrocarbon reserves m the rest of the remion. The economues of Central Amenca have been
heavily mpacted by nsmg ol prices durmg the penod from 2003 to 2002 and the fivefold increase m pnices
over those from the final decades of the last century. Smee 2009, average ol pnices have stayved lngh, very
close to the levels recorded mn M08, showms bigh voelatility.

In response to high oil prices, Central Amencan countries have taken a semes of achons to
promote energy efficiency and to facilitate the development of renewable energy sources. Both measures
have also been promoted for thew role m mitigafing greenhouse gas emmssions, though it 15 mportant to
note that Central Amenican counfnies are very low enmtfers of greenhouse gasses. This paper 15 dedicated
to the former topic and aims to deteroume the actual progress made mn energy efficiency (EE) in the six
Central Amencan counines (Belize 15 not inchaded in thas evaluation).

Thes document offers recommendations to overcome the barmers and obstacles that FE imtiatives
and actvities are facing, aiming to influence and confribute fo the attamment of the objectrres set out In
the Central Amencan Sustainable Energy Strategy 20 20(Energy Strategy 2020). The ohjectives of Energy
Strategy 2020 are presented m box 1 along with the estabhished Fnergy Efficiency goals.

1. Background

Central Amenca 15 made up of a long tapering isthmus that connects Morth and South Amenca.
Cenirzl Amenca has an area of about 300,000 square klometers (CEPAL, 2013d) and inchodes (from
north to south) the counfries of Guatemala, Behze, El Salvador, H{md'mas Nicmgua,CnshEiu and
Panama As of 211, the repion had a population of approcxmately 45 malhion (CEPAL, 2013d), which
translates mito approxmately 9 people per square kilometer. The region 15 highly vulnerable fo natural
disasters, especially bwmicanes and fropical storms. Geologically there 15 a lngh nsk of earthquakes,
mainly m four countries (Costa Rica, Guatemala, Fl Salvador and Hondwras).

Economically these countries are very dmverse. Whle average GDP growth for the region as a
whole was approcumately 5% m 2012, there were large vanations within the regpion with Panama
growing at a rate of 10.7% and El Salvador growing at a mmch slower pace of 1.6%. Followmg a
slowdown due to the global financial enisis of 2008, which had a sigmficant effect on the econommes of
the region, these countnes have reburned fo pre-crisis rates of growth (CEPAL, 2013a).

On examining the gross domestic product figures for 2012 for the repion we see discernible
differences between the countrnies, with Costa Rica and Panama registenng higher levels of GDP per
capita as compared to the rest of the group, at approxomately $6,000 and 37,500 USD. Guatemala and
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Fl Salvador have a per capita GDP of between $2.300 and $3.000 USD, while Micaragua and Honduras
have a per capita GDP close to $1,500 dollars (figures are in constant 2005 dollars, CEPAL 2013d). With
regards to exports the regon has predominantly been an exporter of agnouliure products hke coffes and
bananas; however exports of clothing, electronics, manufactured poods and services have been on the nise

In recent years.

BOX1
ENERGY STRATEGY 20

The ohjective of the Cenital American Energy Strategy 2020 is to secure the supply of energy in
Ceniral America, puarantesing adequate guality, guantity and diversity of supply while ensuning the
sustainable development of the region. The satery takes inbe account the needs of the region in terms
of spcial equality, economic prowih, protection of the environment and compatibility with intermsati onal
environmental conmmitments.

The strategy has 7 major objectives:

1} Toreduce the demand for petrolenm producs.
To reduce dependence on imported energy sources by promotng renewsable energy.
To improve Energy Efficiency and promote the rational use of ensrgy.
To promofe the use of technolomies and enerpy sowrces that are less harmdnl fo the
environment
To improve access to energy, especially for low income proups :nd iselated populations.
To mitizate the envirommental effect of energy production and nse
To develop energy projects with nafursl resources which are compatible with the emvironment
The stratery also defines several goals to be attaimed for each objective by the year 2020, which
have been endorsed by regional suthorties. Below are the goals that hawe been defined for Energy
Effidency:
1} BReduoce the use of firewood for cocking through deployment of efficient firewoesd stoves in
one million mral hormes in Cenfral America.
I} FBedoce by 12% the wse of elecicity in the residentis] commercial indwostrial and public
lighting sectors through deployment of efficient lishting systems.
Beduoce by 35% the use of eleciricity for refrizeration m the residential sector through the
substfution of older inefficient refrizerators by efficient refrigerators.
Feduoce by 10%4 the use of elacmicity in the mdustrial ssctor through deployment of efficient
TN IOTE.
Ensure fransmission losses in electmicity networks do not exceed more than 12% for the region.
Beduoce by 10% the consumption of petroleum derivatives nsed for public and private transport
thronzh measures such as efficient drving and imtroduction of standards for import of efficient
wehicles and promotion of pablic transport.

Jo4 sab

S48 & 2

Source: CEPAL 207,

Energy Efficiency (EE) policies first appeared i Central Amenica in the seventes as a result of
the first ml shocks. However, several factors, meluding socioeconomic and political problems m the
eighties and lower o1l prices, resulted m a reduced focus on EE actites 1 most of these countries. It was
only at the beginmng of the new millermium especially since 2003, when the countnes of the subregion



13

began to suffer from the effects of sustamed mereases m o1l prices that EE programs came back
into focus.

As a pnmary energy product, o1l and its denvatives are used directly and/or indirectly 1n vanous
economic actvities. A nse in production costs, iighter margins at companies, and inflabonary pressures,
have all affected private and public tramsport, electneity production, energy-infensive industries, and
fanly household budgets. The mmpacts are greater m the case of net importers of o1l products, as 1s the
case of Cenfral American countries (ECLAC, 20097,

As an mmmediate response aimed at mufigating the impact of hagh il prices, the countries m this
region have implemenfed EE measures and mitiatives. Additionally, these countries have encouraged
imncreased use of renewable energy sowrces (RES). These measures mmprove ensrgy security, reduce ol
dependence and also offer an effectrve means of reducmg the produchion of greeshouse gases (GHG). EE
and EES are both key componenis of the Energy Strategy 2020 adopted by these counfnies m late 2007.

B. ENERGY IN CENTRAL AMERICA

The enerpy market m Cenfral Amenca 15 characternized by elevated use of traditional energy sowrces (wood

byvdrocarbons and fossil fuels for modern energy uses.

1. Primary energy mix

A breakdown of the prmary energy sources for the Central Amenican region can be seen m graph 1. The
region as a whole 15 very dependent on firewood as a sowrce of prmary energy. This 15 mainly due to
consumphon of wood for cooking m rural areas, parbcularty 1 Guatemala, Honduras and Micaragua, and to
a lesser extent m other Central American countnes. Hydropower, peothermal energy and iomass products
like sugarcane are also an important part of the primary energy mix in Central Amenica. Voleamie actmaty
throughout the Circum Pacific Bmg along the southern coast of Central Amenica offers the repion excellent
opportunities to exploit geothermal energy. As of 2011, total ponmary energy consumphion
Central America was 131,150 * kilo barrels of ol equivalent (OLADE, 2013a).

1. Secondary energy mix

The secondary energy mix (referred to as commercial or modemn energy, 1e, that which results from
trapsformuing prmary energy mesources) 15 charactenzed by a hugh degree of dependence on petrolenm
dervatives. Aroamd 76.5% of secondary enerzy comesponds to ol and 194% to elecincal enerzy.
Considenng that at least 33% of electncoity was produced from petrolenm products (mamby fiuel o), we can
conchide that modern finel dependency on ol in Central America 1s 83% (2011, see graph 2.

! During the nineties, the sverage price of a barmel of oil was below $20, while from the year 2000, there were
significant increases n average prices of 31, 71 and 89 dollars per bamel during the fve-year periods 2000-2004
and 2005-2009 and the period from 2010-2012, respectivaly; this upward rend remains evident in the beginming
months of 2013, Figures refer to the benchmark cude West Texas Intermediate (WL During the first half of
2013, WTI cude had an average price of $84.5/barrel (EIA, 2013).

! QLADE, SIEE.
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GBRAFH 2
CENTRAL AMFERICAN SECONDARY ENERGY MIX, 2011

Gasalinefalcoho
18.48%
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Smce: Latin Amenican Energy Organization (OLADE).
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a) Hydrocarbons

Idore than half of the secondary energy sources are consumed by the fransportafion sector, mn the
form of gasoline and diesel fuel. Moreover, many of these products are imported. Only a soall porbon of
oll derivatves was obtamed from local refinery production. Crude oil imports have also seen a steady
decline in recent years due to the closure of certain refineries, * which has made the region into a net
immporter of refimed o1l products. That being said there are imihatives in place aimed at bumldmg new
refinenes, which if realized. would come into operation by the end of this decade. * Crude oil imports m
the region are sent largely to refinenes in El Salvador and Micaragua, and in smaller volumes to other
sub-regions (See table 1). 4

TAELE1
CENTRAL AMERICAN CRUDE OIL FRODUCTION AND IMPORTS, HT-2011
T thouwsands of barrals)
2007 2008 0 2010 2011
Production 4 508.11 6371.83 6 534689 587658 560024
Imporis 18 097 84 16 71928 14 553 84 14 41050 11 0E6.14

Sree: ECLAC, 2011, based on official fipurss.

consumption of Dhesel and Gasolme, wiech represent 4% of conmumption of refined petroleum . Thess] and
Gasoline are used mamly in transportation sectors. Fuel oil, whach represents 20% of consumption of refined
petroleum gas (LPG) which 15 used mainly in domestic settings, such as for cooking m homes, represents a
small part of the refined petroleum conswmphon mx. Tofal consmmpton of refined pefrolenm products
Central America m 2011 was approcomately 110 milbon bamrels of o1l egovalent (CEPAT., 2012k).

The supply of oil and oil dervatives is managed indmidually in each counfry. Nevertheless, some
progress has been made i misgrating the regional hydrocarbon market. In recent years, these countnies have
adopted common specificabions for pefrolenm dermatives m the remon. A tofal of seventeen fechmacal
regulafions have been approved by the Cenfral Amencan Customs Unon for petroleum products hke diesal
and gasolme, m order to faclitate the free movensent of petrolewm dermvatives withim the region and to pest
hguefied petrolewm gas, transport of o1l dermvatives withm the region has remained at 2 small scale.

*  The Honduran refinery closed in 1001, the Guatemalsn and Panamanisn refineries in 2002, and the Costa Rican
Tefinery im 2011.

*  Total code odl production in Guatemala snd Belize is mot large enough to justify investment in refineries for
processing of coede oil
Ciosta Fica amd Micarazna have gone ahead with projects fo constmct refineries which will commence operation
by the end of the decade

% As of 2010, Latin America’s crade oil demsnd was approximately 7% of world demand, while thatr of
Ceniral America was less than 1% (OLADE, 2013).
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GRAFH 3
CENTRAL AMERICA: CONSUMFTION OF PETROLETUM DERIVATIVES, 2011

||:||_|=a DGasolng B Hemasnslbetiosl BICiesel ol [N Fusl ol ll.':lurll

Soarce: ECLAC, based on official figures.

b) Electricity

Im 2011, the elecimcity market of Central Amenca had a total mmstalled capacity of around
11,920 MW (table 2) with approsxamately 42 000 GWh of electneity produced (graph 4) (CEPAL, 2012a).
Hmmmmnm&mmhlmmﬂedmmmwmﬂmﬂﬂmﬂmamlﬂgﬂmmnﬂed
predominantly to hydroslecticity, while m the peniod from 1990 to 2003, the share of renewable sources
mn electneity generation, such as gecthermal and hydroelectnic power plants, declined as countries
invested more in thermal power planfs, m response to the low o1l pnices of the pineties and the earky vears
of the pew millermium. With the emergence of high o1l prices, these counfries took a senes of measures
to facilitate the development of renewable energy sources (RES), which since 2006 has resulted in a
reversal in downward trend of these sources' share in electnerty production. In 2011, 62 2% of electricity
was produced nsng BEES (48.8% hydro, peothermal 7.5%, bagasse m sugar malls 4.1% and wind 1.7%), and
378% from thermal sowvces. There are marked differences in the share of BES between countrnes:
Costa Faca  (91%), Guatenala (64%), El Sahrador (63%), Pamama (53%), Honduras (44%) and
Micaragua (33%).

TABLE 1
CENTERAL AMERICA: TOTAL INSTALLED ELECTRICITY GENERATION
CAPACITY BY TYFE, 11

{In megewarts)
Costa Fica  El Salvador  Guatemals  Homduras — Nicarazms Panama Toial
Total 26303 15035 25885 17889 10937 22056 11 9206
Hydroelectricity 16437 4865 o023 5201 1053 12034 4 9605
Geothermal 2175 204 4 402 - 875 - 5586
Thermsl 6124 Go12 12536 10214 7161 10021 52970
Cogeneration 400 1150 3835 136.4 1218 TO4.7
Wind 1328 - - 102.0 4§30 - 2978
Biogas i7 6.4 - 101

Source: ECLAC, based on official fizures.
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GRAFH 4
CENTBAL AMERICA: ELECTRICITY GENERATION BY SOTURCE, 2011

Cogeneration  Wind

406% 74 Blogas
0,05%
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42 X} GWh
Thesral :
37.54% ; . _Hydm
4B,TT%
Geo
T.54%

Source: ECLAC, based on official fipares.

Despite the efforts made in the Cenfral Amencan countries, the remon’s electnicity industry
remains highly sensitive to the pnces of petroleum products. Much of Cenfral America’s bydro and
geothermal energy sources remain unexploited. According fo avalable data, if 15 estmated that less than
20% of Cenfral Amencan hydro energy potential 15 currently being exploited. In the case of geothermal
energy, wind and solar, the use of these energy sources is even lower. An increased use of RES would
reduce Central America’s dependency on imported fuel for electneity genersfion and would have the
added eovironmenfal benefif mherent to renewable emergy sowrces. However, EES, oamly
hydroelectricity, 15 not free of envirommental and sooal challenges.

The first proposal to mierconnect the repion’s elecinic prids was in the smches, while stodies for
mmtegration of regional pefroleum moarkets were developed m the seventes and esghbes. The
interconnection of the electnecrty networks of Hondwas and Micarapgua m 1975 paved the way for the
development of other bi-national interconpections. In December 1996, the Presidents of Central Amenca
approved the Framework Agreement for the Cenfral Amenican Electneity Market. This agreement, which
was rafified later by the Assemblies of the countnes, establishes the basis for the formation of a
competitive Fegional Elecinerty Market aimung fo contmbute to the sustamable development of the
region. The prncples of this market are competton, gradualness and reciprocity. The construction of a
primary regional metwork, known as the Electncal Interconmection System for the Countmes of
Ceniral Amenca (SIEPAC, m Spamish), 15 neanng completion, though there are stll many challenges
facing the repional electicty market (CEPAL, 2013c).

In order to understand the evoluhion of the region's energy sector it 1s necessary to review some of
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C. CENTEAL AMERICAN ENERGY INDICATORS

1. Per capita firewood consumption

Firewood 1= a key component of the prmary energy mix m Central Amenea and 15 used primamly for
cooking in rural houssholds. Guatemala, Honduras and Micaragua have the highest per capita consumphon
of firewood In the regon, while Costa Bica, El Salvador and Panama have lower levels of firewood
consumphon (see table 3). Energy policies have focused on sustamnable consumpton of firewood through
the promotion of clean and effiment firewood stoves and education of the populabon on sustainable
consumpticn of firewood. However, over the period 2007 to 2011 per capita firewood consumption in the
region has remamed steady and no real reduction can be observed. The reduction in firewood consumphion

through deplovment of efficient firewood stoves 15 one of the goals of the Energy Strategy 2020, Addibonal
efforts are needed to ensure that the shategy goaks can be fulfilled in ths amea.

1. Per capita energy consumpiion

Per capita enerpy consumphon in the remion has been increasing steadily (table 4), whoch sugpests that
demand for energy has not been mfluenced by ligh crude o1l prices. However, this could m part be
explamed by energy subsidies, which have the effect of shielding the populations from the mse
infernational ol prices.

3. Energy imtensity

In terms of overall energy infensity, Panama has the lowest energy mtensity at (.97 bamel of o1l equivalent
(boe) per US dollar, while Micarapua has the highest energy itensity at 2.71 boe per US dollar. Costa Rica
and El Salvador, along with Panama, appear o be relabively more efficent af using energy per umit of
economme output, while Guaternala, Hondwras and Micaragua use more energy per umt of economic output
(table 5).

TABLE 3
CENTRAL AMERICA: FIREWOOD CONSTUMPFTION PER CAPITA, 2007-2011

{Tn barrel of oil equivalent (boe) nhabitant)

Country 2007 2008 2009 2010 2011
Costa Rica 076 006 060 066 .62
El Salvador 0.2n 0.on 050 050 050
Guatemala 197 195 10z 265 264
Homduras 1.53 1.57 1.57 1.58 1.58
Nicaragua 1.26 125 123 121 1.23
Panama 1.01 083 026 078 .71
Ceniral America 0a7 0a7 006 0a7 0a7

Semrce: SIEE, OLADE.
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TABLE 4
CENTRAL AMERICA: PER CAPITA ENERGY CONSUMPTION, 2007-2011
{Tn barrel qf oil equivalent (bog)/inhabitam)

Conmtry 2007 2008 2009 2010 2011
Costa Rica 580 6.06 558 563 5.52
El Salvador 358 343 34 33 3
Guatemals 3E0 370 408 4.66 441
Homduras 375 360 363 3sn 353
Micarazna 158 255 240 252 257
Panama 610 6.08 6.56 673 T4
Ceniral America 4.06 304 4.04 425 418

Semrce: SIEE, OLADE.

TABLE 5
CENTRAL AMERICA: ENERGY INTENSITY, 2007-2011
(In boa/thousand dallars)

Conniry 2007 2008 2009 2010 011
Costa Rica 1.14 1.14 1.11 1.07 107
El Salvador 1.20 1.14 1.12 1.10 1.00
(Guatemals 1.7 1.51 1.82 106 1.0z
Homduras 244 235 s | 236 21128
Micarazna 2179 zm 173 1467 zm
Panama 1.14 .00 1.04 1.01 .97
{Ceniral America 1.50 1.42 1.48 1.52 145
Semrce: SIEE OLADE.

4. (il intensity

In examiming the oil intensity for the region, exchiding consumption of hydrocarbons used for electricity
generation, we can see a steady trend for the region as a whele. il mtensity for the region has decreased
over the 5 year penod from 2007 to 2011. Costa Rica has the lowest cil mtensity, while Micaragua has the
hghest inten=arty, followed by Honduras and Fl Sahvador (table 6).

TABLE &
CENTRAL AMERICA: OIL FINAL CONSUMFTION INTENSITY, 2007-2011
{Im Barrel af oil equivalent (Do) thousand dollars)

Conniry 2007 20038 i 2010 1
Costa Rica 0730 0.673 0670 0.564 0523
El Salvadaor 0843 0.749 0327 0224 0.802
Guatemala 0700 0.691 0.757 0.691 0544
Homduras 1208 1116 1.063 1.070 0.983
Nicaragua 1334 1.143 1.195 1.193 1.147
Panama 0765 0.773 0.817 0.7 0. 76
Ceniral America 0852 0776 0.813 0.760 0.716

Searce- ECLAC, based on official fimmes.



5. Per capita electricity consumption

Per capita elecincity consumphon m Central Amenca has remzaned relatrvely stable over the penod from
2007 to 2011. Costa Fica and Panama have hagh levels of per capita electnoiy consumphion at over 1500
EWh, followed by El Salvador at approsamately 800 KWh Electneity consumphon in Guatemala Honduras
and Micaragua ranges from 4 to 650 kWh (able 7). Higher consumphion of electneity in Costa Fica and
Panama can be atmbuted to these countries’ ngher levels of economc activity and to the warm and hunad

TABLE 7
CENTRAL AMERICA- ELECTRICITY CONSUMPTION PER CAPITA 2007-2011
{Tn KW h/inkhabizant)

Comniry 2007 2008 2009 2010 2011
Costa Rica 18623 1878.0 18202 1862.2 18469
El Salvador 8016 8272 820.4 831.0 8474
Guatemals 489.6 4791 4030 4972 502.4
Honduras 660.7 6782 6452 636.6 637.1
Nicarazna 3746 3032 400.1 4217 4451
Panams 15867 1 605.1 1 663.4 17781 1 856.0
Central America 7032 8016 7982 2142 8249

Seurce: ECLAC, based on official fimures.
6. Electricity intensity
Electric Energy Infensity for the Central American region has steadily declined over the five year peniod
fromy 2007 to 2011 (table B). Costa Fica, Panama, El Salvador and Guatemals bad the lowest levels of
elecine energy mitensity m the repon, while Honduras and Micaragua repistered higher levels.

TABLE §
CENTRAL AMERICA: ELECTRICITY INTENSITY, 2007-2011

iMegmwatt hour (MWR)thousand dollars, constant 20000

Couniry 2007 2008 2009 2010 2011
Costa Rica EXERY 350.2 3408 871 715
El Salvador 2028 2055 304.4 303.7 2085
Guatemsals 2306 2003 1282 218.7 2059
Homduras 4850 470.7 446.7 421.2 403.0
Micarazna 44518 437.3 450.7 471.3 4502
Panama 3224 2062 206.0 2068 2776
Central America 3253 307.6 313.8 206.8 280.0

Searce- ECLAC, based on official fimames.
T. Electricity lozses

Electnerty losses m the remion are high, wath a regional average of around 14.9% m 2010 and 16% m 2011.
Hondwras and Micarapua have transmission and distmbution losses of over 200, which are sigmificantly
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higher when compared with the rest of the countries . the region (table %). El Salvador, Guatemala,
Costa Faca and Panama, while registermg losses lower than the remonal average, have the potenfial to
acheve firther reductions. I 15 important to note that whale Costa Fica has managed to maintain elecinoty
losses at approsamately 1086 over the period from 2007 to 2010, 2011 saw an increase in alectmicity losses,
nsing to around 12%. Electncity losses are pnimanly the result of theft and illegal connechons and to a
lesser extent from transmission and distnbutbion of electneity.

TAELE ®
CENTRAL AMERICA- ELECTRICITY ENERGY LOSSES, 2007-2011
iTn perceniages}

Country 2007 2008 2009 2010 2011
Costa Rica 10.6 10.6 10.8 10.8 123
El Salvador 12.9 128 11.5 123 12.1
Guatemsla 16.4 163 128 123 128
Hondurss 212 20.6 224 239 27.0
Micarazua 84 273 26.1 254 24.1
Panama 11.6 118 140 123 13.0
Central America 15.5 153 150 149 16.0

Source- CEPAT., based on offirial fimures.

8. Rate of access to electricity

The rate of access to electnicity m the region also displays significant vanations. Costa Fica bas almost full
access; El Salvador has a 93% rafe of access, followed by Panama, Guatemala and Hondwas at over 0%,
amil"Etanguaatm?ﬂ?-’-.ﬂmamguahasﬂmIMEtnEufa:cﬁsmelachmtj'mﬂmregmn,bnthasmade
significant progress smee 2007 (table 10). Although a lot of progress has been made in Central America in
Improving access to elecnoty, several regions, particularly maral ameas and sparsely populated replons are
not covered by the electnoty grids. In such cases a connechion fo the gnd requires expensive mfrastructure
imvesimsents, which in many cases camnot be Justified economucally. There 1 a need to promote off-gnd
solubons using remewable emergy lbke solar or mumi hydropower stzhons with the parbcipation of
communities, local governments, pongovernmental organrzations (MGE0"s) and international cooperation.

TAELE 10
CENTRAL AMERICA- ELECTRIFICATION RATE, 2007-2011
{In percentages)

Country 2007 2008 2000 2010 2011
Costa Rica 085 087 088 089 09.0
El Salvadar 011 010 011 017 016
Guatemala 837 238 84.0 84.4 84.7
Honduras 718 76.5 79.4 813 832
Nicaragua 60.8 638 653 703 730
Papama 85.5 862 869 87.1 884

Searce- ECLAC, based on official fimmes.



D. INPORTANT ASPECTS OF ENERGY CONSUMPTION IN CENTRAL AMERICA

The Cenfral American region 15 comprised of counfries which are at different stages of econome
development. In counines with higher levels of per capifa GDP and human development mdex, we see
greater reliance on modern energy sources, while m countnes with low per capita GDP, we obsarve greater
dependence on traditional or mdigenous energy, such as firewood and biomass.

1. Fossil fuel consumphion

O examming the data for end use consumpbon of fossil fuels m the regron, 1t 15 not swrpnsmg that the bulk
of fossil fuels are nsed m the Transportation Sector. Graph 5 provides a breakdown by sector of fossil fuel
consumpticn m the region.

GEAPH &
CENTEAL AMERICA: FOSS5IL FUEL CONSUMPTION EY SECTOE, 2011
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The transport sector m Guatemala 15 the larpest consumer of fossil fuel m the remon, with diesel
as a key component m the consumphion mix. Total consumption in Guatemala was approxmately 16,000
kboe in 2011. The transport sectors of Costa Fica and Panama are the next big consumers of fossil fuels,
while Micaragua, Hondwas and El Salvador consume relatively less fossil fuels wathin the region. The
mam components of the energy puix m the transport sector are Dhesel and Gasoline.

The industnal sector is the second largest consumer of fossil fuels in the region, and here again
the mdustnal sector of Guafemala is the largest consumer of fossil fuel energy, at approsomately
T.000 kboe. Guaternala 15 followed by El Salvador apd Pamama, while Costa Rica, Honduras and
Micaragua regpister lower end use of fossil fuel mn the industnal sector. The key components of the ensrgy
mix vary across the remon, with Guatemala consummng high levels of coke, and fuel ml as the key
component of the energy mix m El Sabrador, while Panama consumes more diesal



The consumption of fossil fuels in the ressdental sector 15 relatively low when compared fo the
mndusinal and transport sectors. Moreover, the key component of the fossil fuel energy mox for the
residential sector 15 LPG, wioch 15 largely destined for cockmg Here agam, (Guatemala registers the
highest consumption of fossil fuels for the residential sector, followed by El Salvador and Panama. Costa
Fica, Honduras and Micaragua use relatively lower quantities of fossil fuel in the residenfial sector.

1. Biomass consumption in Central America

Consumphion in the form of firewood for cooklong in miral bouseholds and sugarcane products for processmg
by mdustry are key components of the biomass energy mit. Considenng per capita consumphion, if can be
conchided that firewood plays an mmportant role in meeting the energy needs of the population m five
countnes, and to the preatest extfent mn Guatemala, Honduras and Micaragua. Bromass byproducts are very
immportant for the energy needs of agnbusmesses, especially i the case of sugar cane. For s =ize, the
Cruatensalan sugar mdustry 15 2 major co-generator of elecinaty, a situation also observed on a smaller scale
in Micaragua and Honduras.

3. Eleciricity consumpiion im Central America by sector

Electnerfy consumphon m the region when amalyzed by sector for each country shows different

consumption patiems (zraph 6).
GEAPH 6
CENTEAI AMFERTCA- ELECTRICITY CONSUMPTION BY SECTOR, 2011
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Souree: ECLAC and OLADE (for El Sahmdor and Guatemala).

As of 2011, Costa Rica registered the highest consumphon of electricity m the remon, with the
Guamlaﬁﬂusmmlh@eﬂ:mufdmm:&y in the regron, with much of the emrg}'nsadmﬂm
mndustnal sector, which 15 also the case in El Sabrador. In Panama, the largest conpsumer of electricity 1s
the commercial and public services sector, followed by the residentfial sector.

4, Environmental emizsions

The econonne prowth m Latin America and the Canbbean has resulted mn an merease m energy produchon
and consumphon, which m twon bas resulted in a 6% nse In emnssions of presnhouse gasses betwreen 2009
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and 2010 (OLADE, 2011). Latin Amercan and Canbbean countnies were responsible for the produchon of
1,620 8% mpaprams of carbon diccode ermmissions m 2010, 3% of which was emitted m Ceniral Amencan
countnes (OLADE, 2011).

E. GENERAL MOTIVATIONS FOR THE PROMOTION OF ENERGY EFFICIENCY (EE)

Energy Efficiency (EE) 15 defined as the act of attamng the same results wath the use of less energy. It can
be conmdered as the lowest-cost source of energy. In lns book “The Quest™, author Damel Yergm calls EE
“the fifth fuel” and the energy source with the preatest potential to make an impact on our energy use m the
vears to come, though it 1s also the measure that 15 most difficult o understand and put mto practice. EE has
alzo been descrmibed as a “low banging frut™ and as a low-cost ophion to tackle 15sues of climate changa,
sustamable energy consumption, and to guarantes secumty of energy supply.

Effimency improvements can be gams that result from deployving new technologies such as efficient
vehicles or apphances or machmery that copsume less enerpy while delivermg the same ocutput, or
efficiency gams that result from behavioral changes hike using public transport or bicyeles mstead of motor
vehicles. Behavioral changes can be induced through publicsty campaigns that encourage people to save fuel
and use less energy or through pobey measures like restncting vehicle use which mduce people to use
altermatrve formes of transport (WEC, 2010).

EE has gamed importance over the last few years as governments face the challenges of highly
volafile oil prnces, issues of energy =upply secumty and climate change resulting from greenbouse gas
empssions from the consumption of fos=ml fuels. Governments across the globe are concemed about the
efficiency with which energy 15 used. The Unifed Mations Sustamable Energy for All (SE4ALL) imbative
recogmizes Improvements m energy efficiency as one of the three objectives essenfial for achieving
sustamable energy for all (see box 2.

BOX?
SUSTAINABLE ENERGY FOR ALL

In 20140 the United Matons General Assembly passed resahution 65151 declanng 2012 the Interratioral Year of Sustainable
Epergy for All Following the general assembly resohution, the United Matons Secretary General lamched the Sustaimable
Epergy for All nifiative fo promete global action. A kigh level goup was es@blished o dewelop this imitatve which
thres interlinked objectives which are complimentary in nature The objectives for achieving sustmmahle enerpy for all by
2030 are:

=  Ensuming universal access to modern enetEy seTvices.

=  Doubling the rate of miprovement in eperpy efficiency.

= Doubling the share of renswakle enerpy i the global enerpy mi.

In lime with the three objectives of this nitiathve, a global action agenda was defined that idenfified eleven areas of action for
Smurce: United Mations 2013,

1. Energy security

Energy 15 essenfial for: transporting of people and goods, producing electnerty that powers our homes, and
that keeps owr mdustnes and busmesses mnnmg. A distuphon i energy supples could cnpple our
econommes and dismupt our day to day hives. The ol embargoes of the 19705, the volatle situahon m the
hiddle East (where much of the world's ml 1 produced), and more recently the nise in crude o1l pnices owver
the last decade have required countrnes around the globe to drersify therr energy supphes and reduce their



dependence on mmported energy sources. China, one of the largest consumers of fossil foels has made
ensrgy efficiency a top pronty in Hs ensrgy stategy, with a goal of doubling enerpy efficency. Ceniral
Amenca 15 parbeularly vulnerable to volafile and nsing ol prices. In the penod 2007 to 2008 while
consumphon of 01l and ol derivatives m the repon remamed stable the ol 1mport ball for the region rose by

31% m response to nse n infernational ol prices. Doversifying energy supply scurces and moving to
renewable energy can mufigate some energy secunty nsks and lower the o1l import bill. However, renewable

energy deployment requires infrastructure mvestments and time to implement. Fnergy efficiency 1s seen as a
cost-effective and quick solution fo reducing dependence on mported energy.

1. Energy efficiency and climate change

Energy Efficiency can play an important role m the effort to reduce greenhouse gas emmssions and to
mufigate chmate change. Despite the fact that Central Amencan countries coninbute less than 3% of
gresphouse gas (GHG) emissions i Latm America and the Canbbean and a very small porbon of global
emissions, the region 15 vulnerable to the effecks of clhmate change. The higher probability of natural
disasters due to chmate change could strain Central Amencan government resources and thew abibty to
react to fuhore extreme events. Governments m the region are aware of the need to nutizate GHG. Through
the Energy Strategy 2020 governments have committed to reducmg GHG by 2% m the vear 2020 based on
the 2020 strategy scenario. In addition to mitigatng dangerous climate change a reduction in GHG would
also promote the health and wellbeing of populations as a result of mproved air quality.

The Infernational Energy Agency (IEA) sees Energy Efficiency playing a major role mm global
efforts to linat GHG emissions o s scenarios, published in 1fs 2012 Energy Technology Perspectrves
(ETF)}. The [EA sinmlates the §°C Scenano (8D5) and the 2°C Scenano (2D5).

The IEA 6°C Scenano (6D5) provides a simmlation of current global trends. In the (6D5), world
energy use will almost double by the year 2050 (compared to 200%), resulting in a significant nse in total
GHG. In the absence of nuhgating measures, average global temperatures could nse by 6°C over the long

The IEA 2°C Scenario (2D5) simmlates a global energy system with reduced GHG emssion
levels, which cumrent climate change research mdicates would have an 30% chance of lmtimg zlobal
average temperature rise fo 2°C. In this scenano O02 emissions would reduce by over half m the year
2050 when compared with 2009 levels and would have fo continme to dechne beyond 20350,

In the TEA (6DS), global GHG emi=mions will n=e to 58 GHO0, resultng m a 6-degres rise m
temperatures. On the other hand the (2D5) scenano would result in GHG emussions of around 16 GTCD,
and the IEA assumes that 39% of this reduchion could come from end use energy efficiency (graph 7).



GRAPH 7
WORLD: EMISSIONS REDUCTIONS 6DS & 2DS SCENARIO, 2009-2050
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IL SITUATIONAL ANALYSIS

The adophon of the Energy Strategy 2000 by Central Amencan Countnes m 2007 demsonstrates the region’s
commitment to the sustamable growth of the enerzy sector. Energy Efficiency (EE) 15 one of the key pillars
of the strategy and is viewed as the cheapest and fastest way to lower energy consumphon in the region
when compared with other measures. However, there 15 a lack of progress in the implementation of energy

In this section, the cwrent status of EE mibiatives in Cenfral Amenca and the steps the countries
have taken towards meeting the requirements of the Energy Strategy 2020 are examined This situational
anahysis will look at: 3} energy sector profiles which proande a summary of the energy situation in each
country, idenfifying key 1ssues in the hydrocarbons and electricity subsectors; b) mstifutional and legal
frameworks for EE (tasks, responsible mshiufions, policies, stratemes, laws and regulatons on EE,
mmcheding the creation of spemalized bodies); and ¢) EE programs and mitatives mplemented to date.

Table 11 shows a summary of the cuwrrent orgamzation of the energy sector m each of the Central
American countries. Annex | contains a summary of the relevant data on the electncity and hydrocarbons
subsectors 1o each country. The following analy=is i1s presenfed for two groups of countries, the first
comresponding to those whach have enacted an EE law (Costa Fica and Panama) and the second to
countries which are considenng adopting such laws.

TAHLE 11
CENTERAL AMERICA: MAIN ENERGY ORCGANIZATIONS, INSTITUTIONS AND ACTORS

Costa Rica El Salvador (uatemala Homduras MWicaragua Panama
Energy sector. Governance and policy
biimi=try of Hafional Energy hiimistry of Secretamiatof — MMinisoy of Wational

Emvironment — Council {CHE) Enerpy amd Mamral Enerpy and Energy
and Energy Mipes (MEM) Pesources and — MMimes Secretariat
(MINAE) Enviromrment (MEMT) (SHE)
(SEFMA), and
Petmolaum
Adminismative
Conmmission
(cam*
2l regulation: Institutions responsible for petroleum regulation (downstrean)
Eegnlatory Fegnlatory Gemeral Pemoleum General Drirectorate of
Anthority for — Directorate of Dhrectorate of  Adminisirative Directorate of Hydrocarbon,
Public Hydrocarboms and Hydmcarboms — Conumission Hydrocarbons SME
Sarvices hiines (DEHM), (DGEH), MEM  (CAPF) (DEH],
(ARESEP)"  Ministry of Economy Micarazuan
and MINAE (MIMNELC) Energy
Instituie
(INE)
Eleciricity resulation: Inctifufions responsible for repulation of elecinicity services
ARESEP General HNational HMatiomal INE Wational
Superintendsnce for Commission of Commission of Authority of
Elecimicity and Electric Energy  Energy (CHE) Public
Telecommmmications  (CHEE) Services
[SIGET) [ASEF)

(contimued)



TABLE 11 {Conclusion)

Costa Fica

the retail sale

company),

private agents

(wholesale
and retail)

Electricity sector; Elecmicity markets and companies providing electricity services
[_gmuaﬁun,trmsmissiﬂnamidjsuﬂrminn}

Costa Fican Unit of Tmnsactions  Wholesale HMatiomal National also
Institwte of (UT, system operator  Market Elecimicity Electricity Tesponsible for
Elecimicity and market Administrator Company Tramsmission  the operation
(ICE, state- adminisirator), ome (AMM, system (EMEE, Compamy and
owmed and Zenergting state operator and state-owmed (EMATREL, administration
wertically company (CEL), cme  market amd state-owmed of the system
integTated), siafe ransmicsion administrator),  vertically also and the
Ei company (ETESAL)  one generating  infeprated), — responsible for —markst) one
distributors and many private state COnIpamy many small the operation state
{(one state, gZenerators, traders (INDE), meany  and medivm  and EeneTating
two onmicipal  and large wsers transmission independent admimistration company
and four mural COMpanies private of the system (BEGESA),
elecimic (including the  penerators and the ImEDY privaie
CoopeTatives], state owned and a few market), cne generators and
many small ETCEE), and large users state a few large
sized EEnerafors, EEnerating
independent traders and COMIp Ay
Frivate large users (EMNEL]), many
EEDETatoTs private

Eemerators,

wo

Sistrit

and a few

large nsers

HNates:

* The Petroleum A dministrative Commission (CAF) is part of the Seoetariat of Industry and Trade (SIC).

® The Infendancy of Energy is the specialized division of ARESEP responsible for repulation of enerpy services (plactricity
amd odl).

® Two couniries have repulated oil markets (Cosa Rica and Honduras); the other countries bave liberalized markets, with
tenchmarked prices (El Salvador) and price caps (Pamama). There are three relevant products (gasoline, diesal and
Liquefied petroleum gas [LPGE]).

4 Costa Rica has an emerging markes for biofisels (ethanel). Panama is lamched its biofiels market in 2013.



A, COUNTEIES WITH ENERGY EFFICIENCY LEGISLATION
1. Coszta Rica

The Mmistry of Emaronment and Energy (MINAE) 15 the counfry’s leading instrfution in the energy sector.
The country’s energy pobey 15 based on the pnmeiples of comservation sustamable development,
universabity, sohdarity, efficiency, compehbvenesss, mnovabon, emvironmental sustamakality, social and
and decisions of the counfry's energy sector.

The ARESEP (Regulatory Authonty of Pubbic Services), an autonomous omlb-sector enfify, 1s
responsible for regulation of the energy sector (o1l and electnicity), tasks which have been entrusted to its
Infendancy of Energy.

a) Eleciricity and hydrocarbon market profile

1} Elecinicity. The slectneity industry 1= dommated by a national seswantoncmous
organization with a lngh depree of vertical infegration in the activibies of Fenerafion, tramsrmssion and
diztmbution (the Costa Kican Institute of Electnesty, ICE). In the electnenty distnbution and generation
segments, the ICE group has a majonty stake. In the former, activifies are complemented by two
muricipal compamies and four maral electnficafion cooperatrves. Arcund 30%% of electnicity generation bas
been pnvatized since the passing of the law on provate autonomous generation in the nmeties, which

resulted in the unbundling of electncity production.

The regulator, ARESEP is fasked with a regulatory role in the electricity sector. It 1s responsible
sns@nahﬁﬂ,mummcefﬁmmaﬁmﬂmltakuwlﬁmﬁ&rmﬂmgm
from prvate electneity companies.

The universal availability of electnorty (with rate of access to electnicity of over 99.3%, one of the
highest m Cenfral and Latin America), the generation of electnieity largely from renewable sources, and
low or very reasonable levels of electneity losses are some of the outstanding features of the country's

1) Geperaiop Costa Rica 1s the only country in the sub-region with a long hastory
of policies that promote the use of renewable and domestic resources for electneity production. Laws that
approved independent and paralle]l private generation mn the minetes stipulated that producers must use
hydropower, geothermal, wimd and other wnconvenfional sowrces as a primary source. All wholesale
cooperatives) must be sold to the ICE. Graph 8 prowides a breakdown of total mstalled electne capacity.
As of 2011 Costa Rica had a total mstalled capacity of 26504 MW, of which hydmelectne mstalled
capacity was 16439 MW. Total electnerty generated m 2011 was 97596 GWh, of whach 71346 GWh

was from bvdro-energy (CEPAL, 20123).

] Tramsmussion. The elecinoty transmission system 15 controlled by the ICE which
has developed, mammtained and operated the Natiomal Electncrty System (SEN). It also operates the
Mational Center for Energy Control, whach optimizes system operation. The transmizsion sector operates
as a natural monopoly.



3 Dasimbufion. As already menhoned, the ICE and 1tz submidiary CHEL (Power and
Light Natonal Company) are the mam electneity distmbutors. In addihon, there are fwo mumicipal
corporations and four rural elecine cooperatives.
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i} Hydrocarbons. The hydrocarbon sector of Costa Bica follows a monopoly model for
mmport, refimng and distnbubon of code ol and crode @l denvatrves. RECOPE, a state owned
enterprise, has the monopoly for the 1mport and processing of bydrocarbons as well as transport of the
private agents.

The sale and pricing of o1l denvatives 15 regulated by ARESEP, which 15 respomsible for
overall regulation of the hydrocarbons sector and for defimng the techmical and legal framework of
the sector fo ensure that o1l markets have adequate supply and fo gunarantee the gquality and
disimbufion of cal denvatives.

Costa Rica’s energy sector can be charactenized as having a high dependence on fossil fuels that
are used primarily by the transport sector (cargo and passengers). Table 12 shows the total consumpton
of ol demvatives by type, demonstrating that the bulk of o1l denvatives consumed are m the form of

The monopoly framework has enabled Costa Fica to obtamm betfer pricing for crude o1l and ol
dervative mmports, but the cwrrent capacity and technology prevent the refinery from mesting the market
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needs. The miroduction of laws requnng the sale of cleaner fuels has meant that Costa Faca has had fo
rely on imports of fuels.

TABLE 12
COSTA RICA: CONSUMPTION OF OIL DERIVATIVES, 1990-2011
Tatal Final consumption Eleciricity production
Year o opcumption Subtotal LPG Gasoline KeroJet Disseloil Fuloil Others Subtotal Dieseloil Fuel oil
T 6703 293 1033 368 2023 1077 113 112 102 10
W00 12050 12804 851 4737 780 4605 1377 4% 146 131 15
W05 15151 14630 1113 5265 1468 5581 1002 211 511 48 3
W08 17673 16300 12190 5667 1460 6680 1038 317 1283 1357 16
W00 17060 16206 1230 5884 1287 6571 815 410 £54 742111
010 17785 16330 1331 6085 1317 6555 gl4 18 1446 1075 372
W11 18313 16666 1365 62134 1387 6646 ™M 18 1657 662 005

Somee: CEPAL, based on officially reported fizures.

b) Legal framework for energy efficiency (EE)

i) Eperev efficiency law. Costa Rica became the first country in Cenfral Amenca to enact a
law for Energy Efficiency in 1994, Law Mo. 7447 (Rational Use of Energy Law) was enacted with the
objective of consohdating state paricipation m the promotion of rational energy use. Law 7447 atternpis
to establish mechamisms to promote energy efficiency taking emironmental protection mic account. The
procedures for apphication of Law 7447 were published m 1996 through Decree Mo, 25384/24.10.96.
Following are some of the key aspects of the Energy Efficiency Lawr:

1) Effimency in_energy-mtencive enterpmises. Prvate entries that consume m excess of
established It of electncity and hydrocarbons are required to implement energy saving measures within
stipulated timeframes to acloeve a reduction in total energy consumphion. Reduchon in energy consumphion
15 to be achieved through a combination of energy audits and technecal assessments and mvestments.

uL) Import of electnical equipment and vehicles. Imports of electncal equpment and vehicles
are fo comply with enerzy efficiency pmdelnes established by MIMAE. Imporfers mmst subomt
information on the energy consumpton of mported equpment and vehicles.

) Energy Effimiency labehng and campaigns. Elecineal equipment must bear labels which
detail the energy consumption charactenshes of the product The labels mmst be 1in comphance wath
puidehnes established by MINAE. Informational campaigns aimed at educating the public on energy
efficiency through publicity campaigns and electronic and print media are also menfioned o the law.
Additionally, the Mimistry for Education 15 tasked with infroducmg the subject of enerpy efficiency in
primary and secondary schools.

®  The refinery closed operations in 2011. Following the resumption of diplomatic relations between Costa Rica
and the People’s Fepublic of China im 2087, the state-cmmed Chinese National Petroleum Company (CHPC) is
assessing the possibility of mvesting in the refiming sector in Costa Fica. The project is in the feasibility
study stage.
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v} Incentrives. Financial mcentives mm the form of tax exemphons are grven fo electnical
equpment that 15 considered 1mportant 1n promoting rational energy use. Article 38 of Law 7447 created
a hst of energy efficient elecirical eqmpment that would be exempted from mmport duties. However,
Article 17 of Decres Law E114 of 2001 partially revoked Article 38 of Law T447, which resulted m the
elimination of tax exemphons on energy efficient equipment. In 2010, Law 3829 was pubhshed which
amended Aricle 3B of Law 7447, reestabhshing the exemption of dutes for energy efficient electnical
equpment. Law 8829 also publhished a pew hst of electrical equipment that would be exempt from duties
and taxes. A revision of Law BE29 15 cumenfly in the public discussion stage, and a revised law is
expected to be published in the near futare.

Although Law 7447 was passed as early as 1994, some parts of the law have not been
implemented = ongmally infended Although the law mandates that electncal equipment sold i the
country should bear energy labels that indicate the elecincrty consumphon of the equpment so as to
educate copsumers, the venfication and monitering processes required for these activities have not been
implemented due to a lack of resowrces. & 2011 report by MIMAE's Energy Sector Directorate (DSE)
states that they (MIMNAE) do not have adequate rescurces to undertake the adowmistrative tasks required to
implement the monitoring and venfication activifies stipulated m Law 7447, The report also suggests a
revision of Law 7447 to better reflect the operational reality (MINAE 2011k).

c) Financing of energy efficiency projects and programs

MINAE finances activities relafed fo energy efficiency from s regular budget, and there are no
funds allocated exchisively for enerzy effimency actrites. Law 7447 promotes fax exemphions for
energy efficient equpment and the hst of equpment ehimble for such exemphions 15 curently bemg
revised The ICE has played a key role in financing EEC projects, from its own budget and through
third-party funds (Joans and gramts). In terms of commercial financmg, banks i Costa Fica have
developed financial products for energy efficiency and renewable energy financmg. A 2012 document
prepared by the Costa Fican Chamber of Industry (CICE 2012b) Lists the different credit fambiies that
bave been developed for industry. Financial mstiuhons offenng such financing melude banks hke BAC
San Jose, LAFISE, and the Popular and Commumity Development Bank. The document also provides
mnformation on financing available from enbtes such as The National Council for Scientific and
Technological Investigations (COMICT), the Central Amencan Bank for Economic Integration (BCIE)
and the Foundation for Cooperafion and Sustainable Development (Fimdecooperacion para el
Desarrello Sosztenibla).

d) Institutions active in the area of energy efficiency

1) Energy Sector Directorate (DSE). The DSE 1= tasked with the overall superision of the
energy sector withm MINAE. Some of the staff of the DSE office are recruited from wathin the energy
sector and belong to EECOPE and ICE. The salanes of these staff members are paid by their parent
organization and not by MINAE. Moreover, DSE does not have a dedicated unit focnsed on EE issues,
and staff at the office work on EE matters as and when assigned.

The mam tasks of the DSE are:

- To develop energy pncing policies.

- To conduct and coordinate energy research and assessments in the ensrgy sector.
-  Toprepare the National Energy Plan

- To promote rational and efficient use of energy.
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- To promote research and development of different energy sources and related technologies.
- To evaluate and enforce the policies and poals of the National Energy Flan.

1} Costa Rican Inshiute of Techmical Standards (INTECO). INTECO 15 a private non-profit
orgamization that was creafed in 1987, and was later officially recognized as the nation’s standards agency.
In the area of EE, INTECO has published 15 standards covenng Compact Fluorescent Lighting,
requrements, testing methods and labelmg requirements. Standards developed by INTECO are vohmntary in
nature and non-bmding. This poses a problem, as there 15 no meentive for mmporters and distmbutors to
comply with these standards. The emerelCE label for fluorescent lamps developed by INTECO and the ICE
INTECO and have been tested by certified laboratones to venfy complimee with sad standards. A= of Fune
2013, the extension of the snerglCE label for refngerators was under development by INTECO and ICE.

The ICE group zlso controls the Mahional Power and Light Company (CWEL) and has interests m the
telecommmumication sector. The ICE has been very active in the energy efficiency area and has launched
several energy efficiency mitatives over the years. The topic of EE 15 covered on its website with sections

The ICE 15 also the promoter of Costa Fica’s Energy Efficiency Laboratory whach 15 fimded and
mantained by the ICE. This lab was designed to prowvide the counbtry with the capability to measure
energy efficiency of electrical equpment and to implement a labeling system for equpment sold in the
country. The labelng requirement was part of the EE Law and ICE was tasked wath promotng and
assisting in the nstallabon of the energy effimency laboratory to support the labeling program. The
laboratory was opened in March 1998 and was accredited by the Costa Fican Accreditabon Agency
(ECA). It 15 the only laboratory of its kind m Central Amernica, and to date 1t bas provided its services to
Costa Bacan entities and to enfifies from other countnies 1n Central and Latin America. In 2012, the
laboratory extended the scope of its achwvihes to measmng the energy efficency of housshold
refrigerators, commercial refngerators, solar panels, air conditoners and electric motors. Costa Fica has
developed an energy label for compact fluorescent lamps called energlCE, and the Energy Efficiency
Laboratory conducts the tests required fo certify a product for the seal Smee 2008, compact fluorescent
lamps bearing the energlCE label have gone on sale, resulting m over two million wnits being sold. The
“an-lighten Inthatrve™ launched by the Me ican Project (PM, see box 3) has selected the laboratory
as one of the enfifies to test commercially available compact fluorescent lamps bemg mported info the
Mespamencan countries.

w) Costa Rica’s Chamber of Industry (CICE). The CICE has been representing local
industry since 1943, Iis mission 15 to promote the sustamable development of the mdustrial sector of the
country. The CICE 15 actrve m the areas of energy efficiency, as s members see energy efficiency as a
tool to combat the noing costs of elecnerty in Costa Fica, m order to maintain their competifiveness.

In order to equp professionals from the Costa Fican imdustry with knowledge of the latest
advances In Energy Efficiency, CICE created the “Epergy Admomistrater” traming program mm
cooperation with the German Cooperation Agency (GIZ). Through the program traming 15 provided im
technologes and methodologies that can be used fo execute energy efficiency programs in industry. The
course consists of modules that are delivered by local and international experts covenng topics on fuels,
refrigeration, air conditioning, motors, boilers, ete. The program 15 divided into 3 modules, followed by a
final project and an exam (CICE 2012a).



BOX 3
THE MESOAMERICAN PROJECT (PROTECTO MESQAMERICA, PM)
The PM is the mechamism established by the Mesoamencan counfries to facilitate the desipn, financing and
implementation of regional intepration projects in mfrastructure, commectivity and social development.

The FM was formally lammched in 2008 with the aim or promoting regional intepration and development for the
eight counimies that are part of the Central America System of Infegration (SICA). With the help of Colombia and
Mexica, this inifiative also mchided the southem swaies of Mexico as part of the sub-region. It & the successer of o
imitiatives; the Plan Poebly Panama (FFF), which was conceived m 2001 by Mexico and approved by the povernments
of the partiripating nations from the Central Amencan repion, and the Mescamenican Program of Enerpy InfezTation
(FIEM]), an initiative promoited between 2005 and 2008 that emphasized the promotion of regional refineries and
iofroduction of natural gas in the sob-region. On energy Bswes the PMW omrently supperts the following nitatives:

a) Mesoamerican project on rational and efficient nse of energy

In June 2011, the PM presenfed its members with a proposal for ational and efficient use of energy. The PM
Memonndum of Understanding for Enerpy Efficiency has been distributed to member countries and is cumenthy
awaiting approval The Memorandum if and when adopted. aims to forpmlate plans amd proprams in enerpy
efficiency for the region. The programs will aim to promote tRining and capacity-building for its members i the
area of mtional and efficient use of energy.

b} The en lighten inifiative

The enlighten mitiative by the United Mations Environment Propramme (UNEF) and the (lobal Environment
Facility (GEF) was established to accelerate plobal market transformation to eowironmentally sustainable hiphting
techoologies by developing a coordimated global stategy and providing techmical support for the phasing owt of
nafFicient lishne

UMEP has parinered with the Provecto Mesoamernica to roll out the En lizhten mitiative in the countries that are
part of the Meooamerican Project.

Source: UNER, 20012 & <amw proyec tomeasoamenics org=.

Meeting= conducted with the representative of the chamber of industry revealed that Costa Bica
could benefit sigmificantly from mandatory standards for electrical equipment. The CICE believes that
mefficient air condibioners enfering Costa Fica could be prevented from entenng the market by
implementing mandatory energy efficiency standards for imported air conditioners. The CICE
representative also suggested that the cwrrent Costa Rican energy efficiency standards should be revised
to the levels of developed countries.

v CHbers. The distnbufors of electneity, espeaally CHFL, also take part actively im EE
programs. RECOPE and other bydrocarbon distnbutors also have education programs for efficient use of
fossil fuels.

&) Energy efficiency programs, projects and initiatives in Costa Rica

1) Remonal Program for Enerzy Efficiency (PEER) The PEER program was financed by
the (dobal Eoviromment Facihity (GEF) and mmplemented by UNDP in Central Amenica. Costa Bica 1s one
of the parficipants m this program which was designed to remove the barmers that prevent implementation
of EE measures and to promote a market transformation toward efficient use of electricity in the industnal
and commercial service sectors. BUN-CA, an NGO wth 15 headquarters in Costa Rica, was responsible
for mplementing the PEER program mm Central Amenican countnes. BUN-CA provided support and
techmical expertise fo the counfry m the development of energy efficiency standards for elecincal
equpment. Capacity Builldmg activifies and workshops were also conducted in the area of energy
efficiency.
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) Epersv efficient hrhiimg program. Smce the mnetes, the electnc vhhiies 1 Costa Faca
have miroduced programs to promote the vse of compact fluorescent lamps (CFLs) m Costa Fiea. In
1996, both the elerine whbtes miroduced CFLs mto the market in the residential sector by distnbuting
lamps to customers with the cost of the lamps being collected via the electnoty bill. This program saw
the disimbution of owver 300,000 CFLs i the market [I'.!I]HAET, 2012b). In 2008, the Costa Fican
Drawing on a strategic partnership with maporfers and distnibutors, it implemented a “pay for 2, get 37
promotional campaign. The objective was to achieve a 30MW demand reduction in the Mational
Electnical System (SEM) and to aveid investment of approcamately 530 malhion TSI in new power plants
over the useful hife of the compact fluorescent lamp (CEPAL 20097,

Accordmg to available data, over 2 mulhon CFLs were supplhied to the remdenfial sector durng
this campaign (MIMAET, 2012b). This program was one of the most successful CFL distmbubion projects
in Costa Rica fo date. The ICE followed a strategy whereby CFL distnbutors were required to supply
CFLs that were tested in the ICE's laboratory to ensure comphance with Costa Rican CFL standards
before they were distnbuted to the pubhe. CFL disinbutors were exempted from paying for the laboratory
tests, thus motivating them to subomt to the testng process, and the Costa Kican public was prowvided wath
a certified product at a discount, thus conmbuting to the overall success of the propram. The project
incheded a publicity campaign on the subject of lighting, as well as on saving energy.

In 2010, CHFL launched a campaign to provide free compact fluorescent lamps to the ressdential
sector. Chver 700,000 lamps were distnibuted to consumers through this program (MINAET, 2012k}

11} Efficient highting m the public sector. To promote effiient lighting m public sector
buildings, the Costa Rican Electnic Utilify CHMFL has been conducting onsite assessments of lighting in
public sector buldings'offices and estimating the potential savings to the public sector organization from
deployvment of efficient hghting Following these assessments formal agreements are signed betwesn
CWFL and the corresponding public sector orgamzations on the amount of investment requred to deploy
effiment highting. An external entity contracted by CHFL replaces the mefficient hghting systemns and the
costs are recoversd over tme by CMNFL through the monthly electioty mvoices. (CEPAL, 2009
(MIMAFET, 2012b).

w) Efficient pubhic hghting propram As part of 1fs energy efficency focus, the Mimstry of
Emaronment and Energy lanmched a program to replace meroury lamps wsed for public hghtng, with ngh-
pressure sodmm vapor lamps. Cheer 20,000 replacements have been made withm the capital remon and
swroundmg areas. A pilot program for miroduection of LED lanaps 15 cwrently underwray (MIMAET, 20125).

v} The emergy efficiency center. Im 2010 a memorandum of wnderstanding was signed
between the US Department of Energy (IMJE) and the Costa Fican Mmisty of Energy, along wth
other Costa Fican enfriies, for the creation of an Energy Efficiency Cenfer. The Cenfer wall tramm
professionals in energy efficient technologies and energy audits and expand the techmeal knowledze base
in the country.

i) Urban framn senace. Since 2009, Costa Rica has restarted urban tram service between San
Pedro and Pavas, San Jose and Heredia, and Cartago and San Jose. The tram sermvices are offered at
competifive prices and at greater frequencies dunng mormings and evenings. It 15 eshmated that over 1
million passengers were transported by tram mm 2010 (MIMAE, 2013). The resumphon of this uwrban
transportation service 15 a good step towards encouraging people to use mass transit services and
decongesting roads while promoting energy efficiency.



vi)) Epergy efficiency campaigns. Costa Rica has launched energy efficiency campaigns
through print and electromic media fo promote energy effimency among s crfizens. These campaizns
have forused on promotng efficient use of electncity and fuels (MINAE, 2008b and MINAE. 2013).

viil)  Restricted vehicle nse. The restricted vehicle use program was put in place m response to
the rapid increase m oal prices m 20035, Inrhally, vehicle resinchons were put in place for the capital city
(San Jose), and were later extended to the entre Metropohian area. According to CEPAL (2009)
following the extension of the restncted zone from 2.5 km o 25 km, the following results were observed:

- A reduction in fravel time on these routes by an average of 11%, with a reduction of 30% on
the Central Street route.

- The travel tme saved om these roufes was estimated to be the egumwvalent of aroumd
U553 mullion

-  Improved Traffic flow was observed om all the routes.

- Total traffic dechned by 12%.

ix) National energy prize. This program was established through Decree 26342 of 1997 to
promote the rational use of energy In Costa Fica and to recogmize the efforts of mdnaduals and
orgamizations that have played an mportant role in promoting the efficient wse of energy within therr
orgamizations. The pnze has been awarded anoually smee 1998 to compantes ranging from supermarkets,
hotels and other commercial entifies (MIMAE, 2008k).

1. Panama

The National Energy Secretanat (SME) 15 the mam imstritufion m the energy sector. The Nahonal Authority
of Pubbic Sernces (ASEF), an aufonomons momlfi-sector enfify, 15 responsible for regulabing the electnicty
subsector. A specialized SNE entity 15 responsible for the regulation of downstream o1l actrvihes. With the
exception of specific activibies (much as electncity tramsoission system operation and management of the
private companies.

a) Electricity and bydrocarbon profile

1) Electneity. Unfil 1998 the Panamaman electneity sector was in the hands of the
government and dominated by a verhcally integrated elecinc nwhlity, [RHE. Electneity reforms in Panama
commenced m 1995, following the creation of Law Mo 6, which permutted privahization of electneity
penerafion. Law 26 of 1996 created the regulator of public serices for water, elecmeordy and
telecommmmcations, which today 15 known as the National Aunthonity of Pubbc Servces (ASEP), while in
1997, Law & established the repulatery and institubional framework for the electneity sector. The electne
mhtjrwasmstmchnﬂmmﬂmnpmes four companes m the area of generafion three distnbuhon

With the passing of Law No 6 of 1997 the Energy Poliey Commassion (COPE) was created which
was responsible for formmlatmg energy policies. However followning a steep nise m energy prices m 2007
and thereafier, the govermment of Panama decided to create the Matonal Energy Secretanat of Panama
{SME) that would be responsible for energy polbicy. SME was created by Law 52 of 2008 as a government
enfity attached to the Mimstry of the Office of the President The National Energy Secretanat mnbented
functions from the former Energy Policy Commission, the Directorate General of Hydrocarbons and
Alternative Energies and the Energy Saving Commission.
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1) enermtion. Panama had a total mnstalled capacity of 2295 MW (graph 9) as of
2011, wath 1293 MW of hydroelecine capacity. The major players in the generation sector mmclude:
AFES Panama (482 MW), EGE-Fortuna (300MW) and BLM Ceorp (2B0MMW) (CEPAL, 2012a). In
2011, total elscticity geperated in Panama was around 7702 GWh, the bulk thiz electnicity was
generated from byvdro power plants (CEPAL, 2012a) which make up approximately 56% of mstalled
capacity and 53% of elecine energy consumphon, with the rest denrved from thermal energy sources.

3 Trensmission. Transmission of elecinoity 15 entmsted to the Elecitnc
Trensmission Company of Panama (ETESA, which 15 100% owned by the state). The electnicity dispatch
network also operates under the control of ETESA, which 15 also responsible for planning the expansion

3) Disipbufion. Dhsimbution of electnerty to end users is camed out by three
compames; Empresa de Dhsimbucion Eléctnca Metro Oeste 5.4 (EDEMET), Elekira Noreste 5.A.
(EMSA) and Empresza de Distnbucion Eléctrica Chargu 5 A (EDECHT).
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) Hydrocarbons. Panama does not possess any crude oil reserves and depends on mmports

for its crude o1l needs. * Crude oil denvatives are imported and stored at different locations across the
country. As of 2008 the counby had the capacity to store approxamately 17 mmlhon barels of ol
equivalent products (SME, 2009).

Eefined crude products are mported by around 30 companies to meet the needs of the coundry.
that use the Panama Canal the electneity producers and consumers of Liquefied Petroleum Gas. As of
2012 the domeste transport market was semviced by 404 gas stabions, while there are around 25
companies that semnice the ships that use the Panama Canal. In 2011 58% of Panama’s pefroleum
denivatives were destined for the transport sector while 15% was used for electneity geperation. The
transport sector contributes sigmificantly to the o1l import bill and could be an excellent starting poant for

! Texaco refinery, cited in Colon, was in operation from 1954 to 2002



energy efficiency measures aimed at fransport. Panama has been subsidimmg Liquefied Petroleum Gas for
domestic consumpiion for several decades, whle subsidies on diesel used for pubhc transport have bean
mtroduced since 2005 o avord increases m public transport fares (SHME). A detaled breakdowm of ol
dervative consumption 15 provided m table 13,

The Matonal Energy Secretanat (SME) 15 responsible for the adwumistration of the bydrocarbon
sector and for defining the fechnical and legal framework to ensure that 01l markets have adequate supply
and to puarantee the guality and distnbufion of o1l and demvvative products. The secretaniat regulates
import, transport, distibution and marketing activifies for cil and o1l denvatives.

TABLE 13
PANAMA- OIL DERIVATIVES CONSUMPTION, 1000-2011
— : : — :
- _ Final consumption Electricity production
*! Consumption Subtotsl LPG  Gasoline Kewn/Tet Dml‘?'ﬂ Iﬂﬂ“ﬂ Others smmﬂﬂ Iﬂﬂ“ﬂ
1990 6398 5503 37 1788 600 1973 353 FE) 805 2112 6713
000 11036 10061 1152 3326 1450 3580 331 214 974 513 462

2005 14279 11 580 1339 3480 1472 47H 336 216 2 600 05 2404
2008 17554 14 347 1 559 4 062 2368 S5EM HE 315 3007 oo4 2103

2000 18 092 16 163 1 609 4711 2611 65M 381 328 1829 281 140
2010 20203 17 006 1675 5048 2865 GEES a0 264 3187 o3 IMM
2011 22 4946 18712 1744 5257 3250 742 g A0 3784 1277 2508

Smmee: ECLAC, based on officially reporied figores.

b) Legal framework for energy efficiency

In October 2012 Panama passed the Kational and Efficient Use of Energy Law (Uso Racional ¥
Eficiente de la Energia UREE) to punde the plans, programs and actiities for efficient use of energy. The
law, developed by the Mahonal Energy Secretanat (SHNE), aims fo promote rational and efficient use of
energy, while Increasing compettvensss within the commercial, industnal and semnce sectors of the
economy. Executrve Decres 398 of 2013 regulates the law on rational and efficient energy use.

The Eanonal and Efficient Use of Energy Law (UREE) of October 2012 mandates the creation of
executing energy efficiency imfiatives. The committess will be required fo develop within a year from
thewr creation a five-year energy efficiency plan for their respective crganizations. While the funchions of
these committees will be estabhizshed by the Natonal Enerpy Secretanat, the mstitufions will be
responsible for developing energy indicators for their respective efficiency programs to monifor the
progress of their respective programs. The financing for the energy commuattess and thewr activities wnll be
drawn from the regular budget of each mstifubon and smaller mstfuhons can jom other mshituhons to
develop and create joint enerpy commutiees.

1) Energy committess.

- Accreditabion of energy professionals and energy service companies.
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As per the requremsents of the Kational and Efficient Use of Energy Law, individuals and entities

providing energy services, energy consuling, audits and other actrites related to energy efficiency wnll
need to be accredited by the National Acereditation Council of the Mimstry of Commerce and Industry.

The techmeal requrements and standards to be followed by compamies and mdnnduals mvohed
n providing energy services will be defined by the Nahonal Accreditafion Council for each category of
service. Once acceredited, a list of service offermgs by accredited compamies and mmdividuals will be made
available online by the Accreditation Council and also provided to SHE.

- Steering committee for Energy Efficiency Standards.

SEMEE will create a steenng committee for Energy Efficiency Standards, whoch will comprise
representatives from different sectors of government, associations and universities.

The major fasks of the committes will be fo:

- Develop energy efficiency standards and define the tmeframe dunmg which they are to be
mplemented and completed;

- Develop minimum energy efficiency standards for equpment machmery and bwlding
matenals that consume energy;

- Establish a program for the implementation of the standards.

Electncal equipment that does pot comply with the newly defined energy standards wall not be
allowed to be imported or mamifactured within the country after January 2014 or as of when the standards
are approved.

m) Financing. The Mimstry for Economy and Finance will create a fund for rational and
efficent use of emergy to be overseen by the Nahional Bank of Panama, allocated for fimding energy
efficiency projects. The fund will be open to contnibuhions from infernational and local orgamzations both
public and private. Imitial capital wall be contmbuted by the Mmistry of Finance and Economy and the
Mational Energy Secretanat. The funds generated wnll be used to finance Energy Efficiency projects and
programs and for promoting energy efficiency markets.

m} Incenfives and subsidies. The meentives and subsidies will be defined and published by
SME and the Ministry for Economy and Fmance. It is expected that incentives and subsidies will be
provided for elecincal equipment, machinery and matenals that comply with the new energy efficiency
standards to be approved by the Directorate General of Industrial Standards and Technology. Fmancial
mcentives in the form of mortgage rate rebates could be prowided to conmstuchon projects that can
demonstrate inclusion of Energy Efficiency measures m their constraction design.

) Institutions active in the area of energy efficiency

1) Secretaria Macional de Energia (SHE). SME 1= the institufion that oversees polbicy matters
in the energy sector. As Panama has been an importer of oil products, it 15 parbicularly vulnerable fo o1l
poce velatility. Energy Efficiency has been an important 1ssue in Panama smee the 1980s, and several
steps have been taken to promote energy efficiency within the national energy agenda. In response to the
oil crisis m the 19705, the govermment of Panama set up the Mational Energy Commission (COMADE) for
formmlating Energy Pohey and promotng rational energy use in order to reduce energy consumption
CONADE was replaced by the Energy Pobiey Commission (COPE). The creation of the Natonal Energy




Secretaniat (SHE) m 2008 consolidated all energy policy matfters of the elecinoity and hydrocarbons
sectors withim the SNE. Following 1= creation, the secretamat released the 2009-2023 National Energy
Flan, which details the counfry’s energy policies and programs. The National Energy Plan emphasizes
Energy Efficiency as an important factor for the sustainable development of the energy sector and i
combatng climate change.

1) Technology Unversity of Panama (IUTF). The UTP was created to provide tertiary level
science and fechnology education. The umiversity conducts scienfific research relevant to the country.
Energy efficiency activities such as energy aundits and research on energy efficiency are conducted
through the Faculty of Electrical Engineenng and through ifs Investigation Centers. The UTP has been
imvited o participate on techmeal committess and consultaton groups of the government m the area of
energy planmng and efficiency. The university also has a plan to create an energy efficiency laboratory
for certification of electrical apphances wsed in Panama (CEPAL, 20059).

1) Dhrectorate General of Industnial Standards and Technology (DHGNTT). The DGNTI of the
Ministry of Commerce and Industry (MICT) 15 the entity responsible for standardization conformmty
assessment, and quality cerfification m Panama. Despite work on developing energy efficiency standards

n Panama being undertaken in the past, as of 2013 there were no approved standards m effect. There 15
also no labeling and cerbification program mm Panama for electncal equpment. Followmg the approval of
the Rational and Efficient Use of Energy Law i Panama, which requires the creation of energy efficiency
standards for electrical equipment and maferials, 1t 15 expected that energy efficiency standards will be
established by the Energy Efficiency Commuttess.

d) Energy efficiency programs, projects and initatives

Given the counfry’'s size and rapad growth in recent years, energy efficiency has been an
important topic for Panama. Energy efficiency bas been an important tool given Panama’s dependence on
o1l for its energy peeds and as a response to the rapid inerease in crude o1l pnces. Below are some of the
recent imbhatives that have been undertaken:

1) Femonal Program on Elecincal Energy Efficiency (PEER). Panama was one of the
beneficiaries of this program which was designed to remove the bamers that prevent deployvment of EE
and energy conservafion measures and fo promote efficient use of electricity in the ndustnal and

) Eeplacement of meandescent lamps 1n the residential sector. This program was launched
between Movember 2008 and Apnl 2009 to replace 3 million incandescent bulbs with compact
fluorescent lamps (CFL) in the residential sector. As part of the program households were given CFL
bulbs in exchange for incandescent bulbs (CEPAL, 2009).

w}  Eperev efficency p the public sector. Measures aimed at the public sector were created
moTe 35 an emergency measure to reduce the nsing peak electnicity demand and to achieve quck results.

All povernment offices were instracted to tom on air condifiomng systems one hour after commencement
ufwm'kinghum's and to shut down the system one howr before the end of working howrs to reduce the
energy demand caused by arr condibommng systems. Addibonally, office howrs were changed to reduce
tafﬁtinmgmshhmaﬁredmvehﬂhmﬂgycmpumcmdhynmhhmtﬁﬁtﬂﬁe
measures are short term measures and are not mmplemented on 3 confimuous basis.
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) The Panama Metro. The Panama Meiro Project, the first of 1ts kind m Cenfral America,
was launched m 2011. Line 1 of the mefro was mmaugurated in May 2014, The meto will ok the
Los Andes Commereial Center in the north to the National Bus Ternonal at Allbrook in the south. The
total length of line 1 wall be 13.7 kilometers, of which 7.2 kilomseters will be undergrounmd. with the rest of
the track above ground. Line 1 wall be made up of 12 stations, 6 of whach wall be located underground 5
will be elevated and 1 wnll be at ground level. The metro system 15 designed to operate at 90 second
mtervals and 15 expected to have 19 frains, each consisting of three coaches. Total travel time 15 expected
to be reduced with the introduction of the metro, which is expected to redoce the flow of traffic as a result
of people nusing the metro as opposed to other forms of public transport and private cars. The metro wall
mm entrely on electncity, and informafion provided by the Papama Meto Authonty indicates an
estimated anmual electricity consumption of approximately 43 GWh of electricity. *

B. COUNTRIES WITH AN ENERGY EFFICTIENCY BILL

1. El Salvador

The Mational Energy Council (CME) 1= the leadmg instriubon m the energy sector. The General
Supennfendence for Electnicity and Telecommwmications (SIGET), an autonomous sector enhty, is
responsible for the regulation of the electncry sub-sector. A specialized enhity of the Minstry of Economy
(MIMNEC) is responsible for the regulation of dowmstream oil activities. With the exception of specific
activities in the electnicity subsector (e.z. energy transmission and the operations of the mam hydroelectnic
power planis), elecincity senices, o1l dowmstream actiities and marketing of bydrocarbons are handled by
to a speciahzed entty (the Transachon Unat, UT).

a) Electricity and bydrocarbon profile

1} Elecipoty. This subsector was restructured in 1996 and new market entibies were created.
Ceneration, Transmission, Dhstnbufion and Eetal achvibies were separated. The new entiies created m
thus sector are:

- SIGET (Supenntendence of Electneity and Telecommunications), responsible for regulabion
of the Electnicity sector.

-  FINET (Mational Investment Fund m Electricity and Telephony).

- UT {Transactions Tnat).

- ETESAL (Tramsmission Company of El Sabhador).

The government of El Salvador created the Mabonal Energy Councl (Comnsgio Naciomal de
Energia, CNE) m 2007. The CNE 1s tasked with creating energy policies for the sustamable development
of the country with an emphasis on infegratimg renewable energy in the energy matrix. In 2010 the CHE
released the Mational Energy Policy (Politica Energetica Nacional).

u} Ceneration. The electncity generation sector 1n El Salvador 15 pnmanty o the hands of
the private sector. In recent years much of El Salvador's investment in generation assets has been in
thermal power plants. The #total installed generafion capacity as of 2011 was 1503 MW

Panama Metro Anthority.
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(graph 10), of whach 46% was made up of thermal power plants. Hydroelectnerty accounts for 32% of
mstalled generafion capacity, followed by geothermal elecinoty which accounts for 14%.

11} Dhstnbution. In El Sahvador, distibotion of electneity to end wsers 15 camed out by eight
compames: CAESS CLESA, EEQ, DEUSEM (all belonmng to AES El Salvador), the DELSUR
Company, owned by the Ashmore Epergy International, and three smaller compamies (ABRUZZ0,
EDESAL., and B&D). In 2011 total electmcity generated was 5991 4 GWh of which 2080 3GWh was
byvdroelectnoity and 1430GWh was denved from geothermal souwrces, with the remainder from thermal
sources. In 2011, Energy losses m the electnicity sector were 12. 1% (CEPAL, 2012a).

GRAFH 10
EL SALVADOE: TOTAL INSTALLED ELECTRICITY
GENEEATION CAPACTTY, 2011
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figures.

h) Hydrocarbons

Unfil the early mnetes, hydrocarbon pricing was fully regulated by the state. In JTammary 1994 the
povernmernt estabbished the System of Import Pnce Panty (Sistema de Precioz de Pavidad de
Importacion, PPI), which estabhished the masarwmim price range for crude and derivative mports. The
price of diesel for public transport and Liguefied Petroleum Gas (LPG) for domeshe use was not covered
under this system and the prices of these products were fixed and subsidized by the state. Im 2001, all
diesel subsidies were elminated leading to the hberalization of the market mn 2002, LPG for domestic use
1s shill subsidized

The Dhrectorate for Begulation of Hydrocarbons and Mines (Direccion Reguladora de
Hidrocarburos v Minas, DEHM), wioch 15 under the Mimstry of Econonyy, 15 tasked with the regulation
and supervision of the hydrocarbon sector.

The department 1= responsible for defiming the fechnical and legal framework of the sector fo
ensure that o1l markets have adequate supply and to momtor the quality and distnbution of cdl and
denvative products. The department regulates the import, transport, distmbubtion and markebing
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actrvities for o1l and ol dervatives. Table 14 prowides a breakdown of El Salvador o1 dernvative
consumption by fuel fype.

TABLE 14
EL SALVADOR:- CONSTUMPTION OF OIL DERIVATIVES, 1900-2011
Final consumption Elecinicity production
Vear o=l . Diesel Dissel .
copsumpion  Spbiotal LG Gasoline EstoTet ail Fuel pil Oshers Subtotal ail Fuel il Oxhers
1500 5 450 5139 505 1405 3493 1 808 T o2 311 42 269
20040 14011 11670 1438 3014 767 4387 1662 162 1341 589 1751
2005 14 650 13174 2182 3447 019 4566 1862 100 1476 50 1328 g0
2008 15 098 13051 2436 3516 fLaLY 45M 1268 114 2048 28 2020
2000 15 351 13875 2713 3702 B35 4530 1848 156 1476 13 1 4463
2010 15104 14031 2957 3 600 560 440 27330 - 1074 B 1 D5
2011 15 425 14328 250 4005 o463 4702 1985 171 1087 14 1 (83

Somee: ECLAC, based on officially reponied Szures.

c) Legal framework for energy efficiency

As of September 2013, El Salvador did not have any energy efficiency laws m force and nor did
it have a dedicated energy agency to handle matters related to energy efficency. An Enersy Efficiency
Ball 15 currently under discussion m parhament and awaiting approwval.

The Inter-Amencan Development Bank has provided fimding for El Salvador's energy efficiency
programs, and part of this fundmg 1= being used to develop an enerpy efficiency bill and associated
regulations. As of June 2013 El Salvador’s energy efficiency programs are funded through the regular
budgets of CHE and through funding obtained from international orgamzations.

d) Institutions active in the area of energy efficiency
1) The Mational Enersv Council (Consgie Naciomal de Emergia. THE). The Comszgio

Nacional de Energia (CHE) of El Sabvador oversees pobicy matfers concerning the energy sector. Pnor to
the creation of the CME m 2007, energy policy matters were handled by the Mimstry of Economy.

The creation of the CHE n 2007 through Decres Law No. 404 and the subsequent Mational
Energy Policy 2010 to 2024 that was developed by the CNE has included Energy Efficiency as one of its
mam components. The creation of the Department of Energy Efficiency within the CME has further
emphasized the importance that the CHE 15 placing on 1fs energy efficiency programs. The newly created
department consists of 5 people that work exclusively on El Salvador’s energy effimency programs.

1) 1 : u
DeudmmrFmi&'ﬂPmEPRﬂ}dmﬂnpedbyﬁehﬁnﬁhyufEmnnmjmmmwﬂm
productivity and competittveness of micro and small and medium enferprises (SME)} operating in
El Salvador. In order to meet this goal, FOMDEFED provides support fo these enterprises through grants,
co-financing of projects and assistance to 1mprove their productnity and processes. In the area of energy
effimency, FONDEPRO supports activifies 1in mdustry through its Cleaner Produchion Fund, financmg
imhatives that are environmentally fnendly andfor mbatves that mprove energy efficiency. Through



credit hmes, FOMNDEPRO supports small micro and medmm enterprises m mmplemenfing energy
efficiency in their respective mdnstres.

11} The El Salvador National Center for Cleaner Production (Centro Nacional de Produccion
Mas Limpia, CHPML). CHPML., began operations in 1998 with financing from the Swnss government
with organizafions in El Salvador to promote cleaner production and sustamable development. It provades
consulting, financmg and training m the area of Energy Efficiency, Fenewable Energy and related areas.
technical assistance. Following are some of the projects undertaken by CHMPL in 2013. *

-  Execufed 70 energy audits.

-  Economc and Environmental Feasibility study for mplementing a 1 "MW solar farm.
- Sustamnable use of chermecal substances in five Salvadonan enterprises.

- Aszisted in developing an efficient lighting strategy for the Central American region.
-  Development of energy diagnostic tools in small botels in Fl Sabvador.

-  Epergy efficiency pilot projects in four El Salvadonan companies.

w) El Salvador Industnal Asseciation (Asociacion Salvadorena de Industriales, ASD). ASI as
a representative of industry o El Salvador plays an imporfant role in promoting 15sues that are mmportant
to its members. To promote Energy Efficiency m mdustry, ASI has created a program called “Aprendsr
Haciendo™ that targets the ndusines, commerce and service sectors of El Salvador. Through this
program, high-level traimng 15 delivered to professionals from mdustnes so that they can 1dentify energy
efficiency opportunities and mmoplement changes withim their respective mdustnes. The fraimng conmists of
4 phases which cover the following kev topics:

-  Epergy audits and efficrent lighting
-  Pumps, compressed air and motors.
- Power quality.

Around 34 audits bave been conducted by companies that have parficipated m the program
between 2008 and 2010 and energy efficiency measures have been implemented withm these
orgamzatons. According to data provided by CHE, participants m the program achieved energy savings
of between 5% and 23% and over one mallions US dollars were saved through mseasures mmplemented
after the trainmg program (CNE, 2012}

The El Sahvadonan Industrial Associaton (AST) idenh fied finanemgs as one of the key barmiers to
implementing energy efficiency measures. In order to overcome this bamer, AS] in conjunchon with the
Greenmax Corporation and with the support of (UMDP), created a financial tool for evaluafing Energy
Efficiency mwvestments. Through this tool, a set of evaluation modules have been developed, one for
project developers and the other for financial mstitotions to facilitate speedy loan approval for energy
efficency projects (CHE, 2012).

v} Central Amencan Umversity  (Dmiversidad  Cemfroamericana, UUCA) The Cenfral
Amenican Universify was established i 1965 and has becoms an mportant center for ngher education
El Salvador. In the area of energy effimency, the activihies of the nmrersity are fornsed on education and

s Consejo Macional Energia (CHE), El Salvador.
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trammng. The umversity has conducted energy audits and provided techmical assistance fo industry and has
offered certificate courses 1n Energy Efficiency to students. A course on Energy Audits has also been
developed which forms part of the Mechanical Enpmesnmg depree program offered by the university. As
of 2012, 16 students had graduated with an Energy efficiency diploma for mdustry, 32 students graduated
with an energy efficiency diploma specializing n the buldings sector and 75 students had completed the
Energy Audit course (CHME, 2012).

1) Others. Electmerty distnbutors m El Salvador actively participate mm projects and
programs aimed af promoting Energy Efficiency in the country. The distnibutors promote efficient energy
use through their electricity invoices and through their websites by prepanng promotional materials with
energy efficiency tips for thewr customers. The distmbutors also partcipate m programs and projects
providing techmcal cooperation and distnbution of efficient elecineal equpoeent.

&) Energy efficiency programs, projects and initiatves

1} El Salvador Ahorra Fnergia An infer-instituhional energy efficiency program was
launched m El Salvador towards the end of 2011. The Program 15 called “El Salvador Ahorra Energia™
(El Sabvador Saves Epergy), and encompasses several mshiuhons that promote energy efficiency mm

different sectors of society. T]:!prﬂgmnwasarﬁnltnfﬂzEnﬁgerﬂiﬂmPr@amﬁer
Amernica and the Canbbean “Programa para America Latina y Caribe de Eficiencia Emergetica”

(PALCEE), which was implemented by the Latin Amencan Energy Orgamzation (OLADE, m Spanish).

energy withn ther respective areas. Through the program CHE hopes to promote a culfure of energy
efficiency among s cibizens and through capacity bnlding efforts enable mdustnes and other commereial
and public entiies m the country to incorporate energy efficiency measures in their activities and processes.

1} Enerzy Efficiency Committees m the Public Sector (Comités de Eficiencia Energética en
el Sector Pablico, COEEs). Energy efficiency comomttees have been created in different public sector
deparfments to camy out activibies to reduce energy consumphon within their respective crgamizations. A
pilot project for Energy Efficiency commuittess was launched m 2010 m a few mshtutions, whch was
extended to other institutions m 2011 and 2012, The CHE has caleulated that energy consumption in the
Public sector was approximately 146 GWh in 2009, representing a cost of approximately 209 million
dollars. The mewly formed energy efficiency commmuttess are expected to drve the energy efficiency
agenda within thewr respective public sector orgamzations and to promofe an energy efficency culture
within the orgamzation and among emplovees, which could result m lower enersy consumption and
EE trmmmg by the CHE.

w)  Eperev effigepcy in sovermment buldipzs UNDP and CNE launched the “Energy
Efficiency m Public Bulding=s" project in 2011. The project was launched to reduce energy consumphon
in government buildings and was created through a co-financing agreement signed between the two
institutions with fimdng from GEF. The project was camed out over 36 months and concloded 1m 2013,
According to CNE, " through the project overall potential energy savings of 23% were identified m
different public sector entiies. Energy andits were conducted i ten hospitals wiich identified potential
energy savings of over 500,000 US dollars.

* “Proyecto de eficiencia enerpetica en edificios pablicos”, retrieved from <ww_cne. zob._sv=.



The energy efficiency measures implemented through the project mchode; changes 1 end use
equpment, replacement of mefficient hghting, purchase of emergy efficient apphances, remodelng of

) Fi ] the Fl Salvador Dhey Bank (Banmeo de Desmrolls de
El Sgbvgdor, BANDESALY The El Salvador Development Bank (BANDESAL) has been financing
energy projects smee 2006, Through financing of projects m the energy sectors, BAMDESAL aimes to
contribute to the protection of the environment and promotion of efficient use of energy. The first phase
of the financing program was launched i 2006 with an amount of $10 million TUSD. The second phase of
the propram was launched mm 2009 with an amount of $27 million USD. The program also has a Technacal
Assistance Fund (Fondo de Asiztencia Técmica, FAT) of $800,000 USD available for financing energy
audits and studies. The Techmeal Assistance Fund (FAT) 1s chammeled to mdustry and organizations via
mnstitutions that collaborate wath BANDESAL. Following Phases I and I approcomately 520 mmlhon TUSD
n credit had besn made available to local companies and approcamately 5300000 USD has been
dizbursed from the Techmeal Assistance Fund betersan 2007 and 2011{CHE, 2012).

2, Cunatemala

The Mmistry of Energy and Mmes (MEM) has been assigned the responmibility of the governance of the
energy sector. The Mational Commussion for Electne Energy (CHEE), a semw-autonomous decentralized
MEM institution (with objectves and tasks set out m specific lemislation) 1s responsible for electncity
regulation. A speciahized MEM directorate 15 responmble for the repulation of upstream and dowmnstreans oal
actrines. With the excephion of specific acinhies m the electnoity subsector (e.g. ensrpy fransmission, and
the operations of the main hydroelecine power plants) elecinoty senices, ol downsiream activifies and
marketing of bydrocarbons are performed by prvate enterpnise. The management of the electnioty market
haz been assipmed to a specialized emirty (the wholesals electneity puarket admmestrator, AMM). There
are also 14 zmall mumeipal disnbutors responmible for elecineity disimbuhion n the same mamber of

a) Electricity and bydrocarbon profile

1} Electneity. Guatemala’™s electneity sector followed a mopopoly model and was
restructured m the 1990z, Prnor to this, the Mational Institute for Electnfication (IMDE) was responsible
for generafion, transmmssion and distnbubion of elecincity. The passmg of the General Elecincrty Law of
1996 to regulate the energy sector miroduced major changes and broke the exstiing monopoly stucture
that was in effect. AMM, an independent electncrty market admimistrator, 15 responsible for execubng
energy sector contracts and transactions and balanemg supply and demand m the nafional gnd.

1} Generation. The liberalization of the electncity sector of Guatemala created many
opportunities for private parbicipation 1n existing and new generation projects. As of 2011, Guatemala had
a total mstalled capacity of apprommately 2600 MW (graph 11, with 46% of the elecincity generation
capacity from thermal sources, 34% from hydroelectne sources, 174 from biomass (sugarcane) and 2%
from geothermal sources. In 2011, Guatemala generated 81466 GWh of electnicity with over 50% of
elecincity generated, derrved from renewable sources. In the 1980s, much of Guatemala’s electncity was
dermved from hydroslecine sources, however with the opeming of the market there has been a shaft fo
thermal energy, which has resulted v the county becomung dependent on refined o1l products for its
generation sector.
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7)  Distribution In Guatemala distribution of electricity to end users is carried out by
three companiss Fmpresa Eléctrica de Guatemala, S.A (EEGSA). Distribuidora de Flactricidad de
Oceidents, 5.4 (DEOCSA) and Distribuidora de Flectricidad de Oriente, 5.4 (DEORSA). Municipal
entitias and private distribution companies handle all other distribution

CRATH 11
GUATEMATA: TOTAL INSTALLED ELECTRICTTY GENERATION CAPACTITY, 2011
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h) Hydrocarbons

Cuatemala and Belize are the only Central Amencan counines with ol reserves. Smee the 1990s,
Cuatemala’s crede ol produection showed an upward trend and peaked in 1998. The penod from 1998 to
present has seen a declne in oil output and consequently a declne in revenues for the oil sector. Moreover,
the ol produced i Guatemala 15 beavy m natwe with oph sulfir content, which cammot e processed
locally. Most of Guatemiala®s crode o1l 15 exported to the United Sates and the country has to import refined
petroleum products to meets 1= domeshc neesds.

109-97 of 1997, whach regulates the activities of market actors and promotes a competitive market. Much of
Guatenmala’s ol 1mmports are destined for the transport sector mm the form of diesel and gasolne, while a
actrvies. for hydrocarbons are overseen by the Dhirectorate General of Hydmocarbons wathm the Mimstry of
Energy and Mines. Table 15 proandes a breakdown of Guatemala’s ol denvative consumphon by type.



TABLE 15
GUATEMALA: CONSUMPTION OF OIL DERIVATIVES, 1990-2011
Year  1ofl = mmmmem Fuel mﬂlglrzg mﬁm Crude
consumption Subiotal LPG Gasoline KemoJet o oo Others Subiol —og o s
1990 98715 947 1117 2712 527 383 1138 170 W8 183 135 10
000 21534 17853 2327 6413 755 6803 1127 428 3681 72 20950
005 26335 21500 2699 7024 614 8512 1160 1492 4876 38 3020 1800
008 25504 22869 2914 7509 699 8084 2415 1248 2635 25 2610
009 28772 24473 2701 8323 601 926 2075 1546 4290 50 4240
010 25681 23780 2810 8181 607 925 175 1233 1801 26 1875

2011 25318 24 491 3010 7063 573 9207 14 1353 1827 13 1814

Somce: ECLAC, based on officially reporied fizures.

) Legal framework for energy efficiency

Guatemala’s efforts m energy efficiency have been led by the electneity sector. Guatemala
recogmzes Energy Efficiency as a sigmficant confnbutor fo mitigatng chmate change and a key factor mm
its energy policy for sustamable development m the emerzy sector. Energy efficiency was listed as a
component in the 2008 energy policy document of the Mimsiry of Energy and Mimes.

Guatemala’s draft Energy Efficiency Bill (Antsproyvecto de Lay de Eficiencia Energetica), which
15 seen as the first step towards implementing domestic energy efficiency pobey, 15 cwrenfly awaihng
congressional approval. The draft energy efficiency ball was propesed in 2011, 15 shll under discussion
and covers the following mam areas:

L Creation of the Enevgy Efficiency Council. The draft energy efficiency bull emvisions the
creafion of an Energy Efficiency Council (COMEE) as a technical unit within the Mimistry of Energy and
bines, with a dedicated budget and adoomistative, financial and funchonal awtonomyy. The Energy
Eﬁﬂmﬂmﬂﬂhmmﬂl&hmﬂmﬂgiﬂﬂmﬂ&ﬂﬂﬂﬂm%mﬂ
will dedicate rself to actmites exclusively related to Energy Efficiency. Its main fimetions will be:

-  Creation and Execution of the Energy Efficiency Plan.

-  Management of the Energy Efficiency Fund created for financing energy efficiency projects and
programs.

-  Development of porms and standards associated with rational use of energy and to ensure
compliance therewith.

-  Coordination with Public and Private Entities imvolved m the area of energy efficiency to
exchange mformation and develop a Comprehensme Energy Efficiency Plan.

u) Development of the enerzy efficiency plan. The plan will be developed by CONEE and
will identfy opportumities for energy efficiency and mvestment needs, developing short-term, medmm-
term, and long-term energy efficeency programs. The Energy Efficiency Plan wnll be developed for a
fifteen vear penod and wall be reviewed at infervals no greater than five vears. Following are some of the
aspects that will be covered by the plan:

- Creation of programs for end users of energy, promobiing energy efficiency and creatmg a culture
of energy efficiency.
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- Programs to establish and adopt momms for cerfificaton amd labeling of emergy efficient
equpment and machinery to promote adophon of energy efficient equipment by end wsers.

-  Mechamsms to ensure monitoring and compilaton of data on energy consumphon and indicators

- Campaipgns and events to disseminate information on efficient energy use to educate the
population.

-  Impact of projects in reducmg greenhouse gas emissions.

w)  Eperzv Effigepcy Fupd The Energy Efficiency Fund (Fonde de Eficiencia Energetica,
FODEE) will be created fo finance programs, projects, techmical assistance and capacity building in
the area of energy efficiency. The Energy Efficiency Fund 15 expected to be financed with resources
domestic development programs. The find will be managed by CONEE and will be used for the
followning activities, among others:

- To finance Energy Efficiency Programs and/or Projects at market rates or below markets rates as
deternomed by COMNEE.

- To provide guaranfees and credit for energy efficiency projects.

- To dewvelop partnerships and agreements with public and provate enbibes locally and
infernafionally to execute energy efficiency programs in the country.

v} Diher measures. In addibion to the above, CONEE will be responsible for coordmatng the
labeling of electne eqguipment sold mn the cownty which wall indicate the energy consumphion and the
energy efficiency rating of the equipment. In collaboration with other entiies, CONEE will develop
the standards, norms and techmical regulations necessary for this purpose.

Energy companies myvolved in the distnbution of electnoity, refined petrolenm products and gas,
both public and private, will be required fo promote rational and efficient use of energy among therr
customers by educating them in uwsing mmdustry best practices. Distnbubon compamies will also be
required fo measure, contrel and reduce energy losses, inchadmg losses as a result of theft.

Public sector confracts and tenders for energy infensmve appliances and equipment will need to
take energy efficiency into account during the lifecyele of the product. COMNEE will be responsible for

implementing the standards and requrements for mcorporation of such measwres m public sector
contracts and tenders.

The Draft Bill also includes the creation of a Mational Energy Efficiency Pnze that wall be
awarded by COMEE to individuals, companies or entibies that have developed projects or programs in the
area of energy efficiency.

As of the wnfing of thas document, Guatemala’s Energy Efficiency Ball 15 stll awaibng approval,
and the bill could see further changes before it 15 approved.

d) Institutions active in the area of energy efficiency
1) Mimstry of Energy and Mines (Mimsteno de Energia y Minas MEM) MEM 1=

responsible for definmg the policies of the energy sector. It recently released 1fs policy document for the
energy sector titled “"Politica Energetica: Energia para &l Desarrolle 2013-2027°. MEM has identified



five achion areas which will enable it to achieve the objectrves listed mn the policy document. One of the
achion areas involves efficient use of enargy.

Iﬂ The Mational Commission for Flectne Enerpy (CNEE) (Comision Nacional de Energia
Electrica (CHEE). CHEE was created in 1996 by executive decree and 15 responsible for regulatory

activibies m the electnerty sector. In addition fo its regulatory fimechons CHEE was responmible for

electricity sector and in the execubion of several techmical and capacity building events.
&) Energy efficiency programs projects and initiatives in Guatemala

Energy efficiency 1s important for Guatemala given the raped growth in energy consumphon the

country has wimessed m recent vears. The energy cnisis of the 1990s and the country’s dependence on
external scurces for refined crude oil products has required that the povernment incorporate energy
efficiency as a policy tool for mufigating climate change and reducing investments in new generation
capacity m the electneity sector. Followmg are some of the recent mibatives undertaken over the last
few vears:

i) Ay _ PY— B
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American Development Bank (IADB). The findmg from the IADE was supplemented with an amount of
£150,000 dollars by CMEE to adounister the plan (CHMEE, 20132).

As part of the PIEE, several imfbatrves were undertaken such as consulfing services, pilot
projects, research, workshops and capacity bwlding measures, aimed af strengthening mmsttobions and
trainmg mdniduals. A key oufcome of the PIEE was the development of the draft Energy Efficiency Ball,
which was presented to Congress and 15 awalhng approval. As part of the capacity bmlding efforts,
CHWEE, through an agreement with FIDE from Mexico, orgamzed energy efficiency fraimmng for over one
bmdred indrviduals (CHEE, 2012).

A total of nine Energy Efficiency Pilot projects were executed to demonstrate the advantages of
imvesting 1n Energy Efficiency measures m different areas. The pilot projects covered commereial and
industial entities and the residential sector. The projects involved a total mvestment of around 120,000
S dollars, which resulfed m energy savings of around 300,000 US dollars and 1.12 mulhon EWh of
electnicrty per year (CHEE, 2012).

n)  Epergy efficiency campaizns Owver the years, the Mmistry of Energy and Mines and
Hational Electne Energy Commuission have launched several emergy sawving campaigns m the country
through newspapers, television and radio m order to educate the public on the mmportance of usmg energy
efficiently. In 2011 the communications firm “Ombry & Mather Publicdad 5.A " was contracted to create
a public awareness campaizn fo promote energy efficiency (CHEE, 2012).

1} Eeplacement of incandescent lamps The Mimishy of Energy and Mines and INDE
conducted a palot project in the Municipality of Estor, where 73-watt meandescent bulbs were replaced
with 15-watt energy-saving bulbs in 660 homes. The project imvolved the delivery of 2,640 bulbs that
would result m energy savings of up to B0% when compared with incandescent bulbs (CEFPAL 20047,
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) Educational activifies. The Mmistry of Energy and Mines, m collaboration with the
bimsiry of Education, prepared educational matenial for primary school students 1 order to develop a
culiure of efficient energy use among students and fiture penerations (CEPAL., 200497,

v Modern urban transport svstems Followmg the recommendations of a wban public
transport multisectoral commussion and considenng the Bus Bapid Transit techmology of (BET), the
Municipahty of Guatemala (the capital city) and the Government developed, between 2006 and 2011, the
systems known as Transmefro and Transwbano, whose aim 15 fo mmprove whan mobility and reduce
problems arising from traffic congestion mn the capital city and the metropolitan area.

%) Energy efficient firewood stoves in miral areas. Recently (May 2014) and with support of
the (Hobal Alhance for Clean Cookstoves the country approved the MNational Strategy for Sustamable Use

of Wood, which aims to achieve the deployment of 65,000 mproved cookstoves per year over the next
ten years, and to mnform 70% of the populafion on the sustamable use of firtewonod.

3. Honduras

The Secretanat for Matural Eesources and the Emvaronment (SEEMNA) 15 responsible for the governance of
the electncity sub-sector and o1l upstream activities. The Nabonal Commission for Energy (CHE), a semi-
autonomous nstiubion, 15 m charge of electncity regulaton. The regulation of downstream petroleum
actnities 15 the responsibality of a spemalized office attached to the Industry and Trade Secretanat (the Ol
Administrative Commission, CAP).

The Mational Electncity Company (EMEE) confimues to be wvertically integrated, playmg am
important role 1n fransmission and disinbubion as well as m the operation of the main hydro power
stafions and the operation of the natiomal electneity gnd There are many small and mednm-sized

independent private generators that own and operate thermoelectric and renewable power plants (hydro
and wind). All of their electnicity producton 1= sold to EMEE. (hl downstream activities and marketng of

bvdrocarbons are performed by private compamies. Honduras 15 a signatory country to the ATBA and
Petrocanbe Venernelan mibiatives. Within the Petrocanbe framework, Hondwras has an o1l supply
contract which allows it fo meet a porbion of its consumphion with preferential payment terms. In recent
vears, this supply scheme has not been used, though it was recently reactivated with shipments expected
in the fourth quarter of 2013.

a) Eleciricity and hydrocarbon profile

sector, whach 15 a result of the electnerty reforms of the 1990s. The dismbution of electnoty follows a
state monopoly model. Electricity losses in the country m 201 1 were 274, which is the highest m Central
America. The rate of access to electnieity in Honduras was 83.2% m 2011, which is low in companson to
counines in Central Amenca, bat bagher than that of Micaragna.

1) Geperation Total mstalled capacity in Honduras was 1788.9 MW (graph 12) in
2011. Honduras 1z dependent on thermal elecincity fo meet most of its energy needs. The total
hydroelectnc installed capacity was 529.1 MW with wind energy mnstalled capacity of 102 MW. Total
electncity generated mm 2011 was 71246 GWh, of which over 50% was generated from thermal
sources. The state owned company Empresa Nacional de Energia Electrica (EMEE) and the Mational
Electric Energy Company control approxmmately 32% of installed capacity.



GCRAFPH 12
HONDTRAS: TOTAL INSTALLED ELECTRICITY GENERATION CAPACITY, 2011

Sourpe: ECLAC, based on officially reparted fizares.

5 Dhsinbufion. The transmission and disinbuhon of elecinoty m Honduras followrs
a monopoly model with trensmission and distnbution of electnoty managed by the state owned company
ENEE. In_2011, the residental sector n Honduras was the largest consumer of electncity, consuming
2.167.5 GWh of electnaty; this was followed by the indusinal sector, which consumed 1,376 GWh of
electncity, and the commercial sector, whach consumed 1.297.7 GWh of electneity.

) Hywdrocarbons. The hydrocarbon sector im Honduras follows a privatized model wath
importation of refined crude cl denivatrves m the hands of private and foreign compames. The Comision
Administradora del Petrolso (CAF) 15 the enhify responsible for policy making and regulation of the
crude o1l derivatives and fo monitor the quality, supply and storage of these products.

In 2011, Honduras consumed cwver 1B mullion bamrels of imported crode ol demmvatives.
Approximately 29% of these mports were destined for electricity production (fable 16). The transport
sector In Honduras 15 a major consumer of crude o1l dervatives, consuming around 52% of o1l denvatrves
in the form of gasoline and diesel. The remainder of the imports 15 destmed for the residential sector m the
form of LPG and fuel o1l and jet foel for commmersal puse.

Import of crude o1l demvatrves in Honduras 15 camied out by mpe compamies whach imchide
mmultinationals and privately owned Honduran companies. Disinbution of o1l dervatives 15 camed out
through 395 gas stabons which are owped by multmational cil companies and prvately held Honduran
compames (CEPAL 2012b).
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TABLE 16
HONDUERAS: CONSTUMFEFTION OF OIL DERTVATIVES, 1900-2011

Wolume (In thouzand barrels)
Tital Final comsurmption Electricity production
Year i

comsumption  Subtotal LPG  Gasoline Eero/Jet Diesel oil Fuelodl Others  Subtotal Dl;ﬂml Fuel oil
194 5440 5440 127 1,158 761 2420 025 58
Z0ee 10302 8176 4946 1,529 575 3,904 510 53 N ] 1,521
2005 14,792 9,784 T8 1,761 450 5,061 a7 53 4,587 157 4,501
200 17835 12427 a17 3,812 Tog 5,373 1,584 33 5,508 123 5,385
20y 16,207 12177 857 4,004 733 5,141 1272 g1 4730 23 4704
2010 17,714 13,073 ] 4565 T8 5,490 1,340 &5 4641 22 4,619
2011 18228 12507 ] 4,333 TH 5,258 1,501 136 5311 115 5,206

Smurce: ECLAC, based on officially reported fipures,

b} Imstitutions active in the area of energy efficiency

1) Secretanat for Natural Resources and Environment (Secretaria de Recwrsos Naturalss y
Ambignte, SERMNA). Created im 1996 by executive decree, SERMNA 15 the pohcymaking enfity responsible
for the creation, coordination and evaluahion of policies related to the electneity sector.

u) Nabonal Elecincal Power Enterprise (Empresa Nacienal de Energia Electrica, ENEE).
EMEE 1s the state owned verbically infegrated electncity company in Honduras. It was created m 1957
and 15 tasked wath the geperation, transmission and distnbuhon of electneity. EMEE has played an active
role in promoting energy efficiency m Honduras through participation i activities organized by SEENA.

c) Legal framework for energy efficiency framework

Honduras has a draft rational energy use bill that has been desipned to promote energy efficiency
policies programs. The draft bull is being discussed mn the Natonal Congress of the Republic. According
to the draft bill, SEREMA wall be the entify to promote Batonal and efficient energy use m Hondwras. A
new enfity will be created within the crgamization structure of SEEMA for promofing rational and
efficient energy use.

The bill proposes the creation of a fimd for financing energy audits, energy efficiency pilot
projects and projects and programs. The fimd will be fimanced by domestic and mtematonal sources and
will be managed by SERNA.

Addibonally, the hall proposes establishing of a standards and labeling program for elecincal
apphances. The standards wnll be developed in cooperation with the Honduran Standards Agency and
steps will be taken to ensure compliance with the norms.

Electncal equpment sold in the country would need fo have labels m Spamish that provide details

of the energy consumpton of the equpment. Imporfers and producers will be responsible for the data that
1s prmted on the labels.



SEFRNA will be required fo create energy information databases fo momitor enersy consumphon

patterns i the counfry. Suppliers and mmporters of energy will be requred to make available energy
consumphon data to SERNA for the database.

The ball alzo has a sechon dedicated to the transport sector to promote efficient energy nse within
the transport sector through recrgamization of traffic flow, modemization of publc transport fleet efc.
Fiscal meentives for energy efficient equipment in the form of fax exemphons are also covered by the
draft ball.

d) Honduras energy efficiency programs & projects

1) Epergy efficiency standards. The Honduran Standards Apgency (Orvganizme Hondureno de
Normalizacion, OHM) has developed energy efficiency standards for compact fluorescent lamps, amr

condibioners mﬂﬁmmmwhwﬁmmﬂm
the associated labelmg requirements. The standards are voluntary in nature and there 15 no venficabon

and control mechanism fo monifor compliance.

11} Plan for Saving Elecineity and Fuels n_Estrategico de dhorre _de
Cﬂmbmﬁﬂﬁgﬂ?ﬂmﬁ@ | The strategic plan for reducing enerpy consumphon was approved by
Executtve Decree PCMOLI0-2012 m March 2012, It inclodes measuwres ammed at reducing energy
consumpion in the public and private sectors. Eey measures proposed are:

-  Public educational campagns
Compnmication enhibies of the government are required to create publicity campaigns to promote
-  Energy efficiency m the transport sector

To mmprove the flow of public transport, facas and cargo velucles, and to reduce traffic congeshion
on pubbic roads, measures such as parking of vehicles in designated spots, mamtenance and repair of roads
at tmes of reduced traffic flow have been mandated.

- Time of use electneity tanffs

Through the decree the state electneity comparmy ENEE 1= required to develop time of use tanffs to
encourage consumers to consume electricrty during off-peak hours to reduce peak electneity demand.

- ERabonal use of energy mn public sector offices

Pubhc sector offices are requred to reduce enerpy consumption (fueks and electnerty). Eey
measures nclude:

- Scheduling public sector vehicle use to reduce fuel consumphion

- Mandatory reduection in electricity consumption of 10% m public sector offices and buldings

-  Tuming off electrical appliances and lightmg in public sector offices after office hours

-  Limmbtng the use of air condibioning m public sector offices fo between 10:00 am. and 3:00
P

- Mandatory energy audits
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1) Project for Energy Efficiency in the Industrial and Busmess Sectors (PESICY). PESIC
was lamched m 2005 wath the objective of providing techmeal support and capaoty bnlding to promote
energy efficiency i the Honduran commercial and indusinal sectors. The project was promoted by the
Honduran Business Counoml for Sustainable Development (CEHDES), with cooperation from the
Honduran government, SEEMA, UUNDP and external donors. The program promotes best practices m
Honduran Industry m order to cuf GHG enussions, improve efficiency, promote use of energy efficient
equpment and improve the overall competbveness of busmesses. (CEPAL, 2009). Through the PESIC
project financing was made available for energy andits, capacity building efforts and energy efficiency
research m commercial and mdustnial entities in Honduras. According to data available from the PESIC
project website'', a total of 17 energy audits were conducted in the project’s first phase, which identified
energy saving potential of around 6.5 GWhiyear.

Eey activities of the project * were:

- Project financmg and credit guarantess

- Pilot Projects in the area of energy efficiency
- Troming of personmel

-  Monitenng of GHG emissions

) Autonomous Generation and Fational Use of Electnes jact i) Telid
autonoma v uso racional de la energia electrica, GAUREE). The GAUREE Project, phase I and IT, 15 a
project supported by the European Umon and commenced in the last decade. The second phase of the
project has financed viable projects that were identified in the programs imbial phase. The project had five
modules, four of which financed projects m specific areas such as renewable energy projects in rural
areas, projects mwvolving multiple uses of water resowrces and energy loss reduchons m elecinoty
disimbution systems.

4. Nicaragua

The Ministry of Energy and Mmes (MEM), wihich was created m 2007, ha= been delepated the
the Stategic Plan and Public Policies for the Energy Sector. It 1= also responmible for drecting the achwites
of the state-owned companies involved m the Energy Sector. The organezational structure of MEM dictates
that the Department of Energy Efficiency is delegated the task of executing energy efficiency activities,
reporiing directly to the semor management of MER.

The Micaraguan Energy Instifute (INE), an autonomous institufion, 15 m charge of electnoty
regulafion and downstream ol regulation. In both sub-sectors (o1l and electnicity)), there 15 parbcipation of
state companies, private squty firms, and venture capital (public’private partnerships). For example
the electnicity subsector, state companies are m charge of tramsmizsion, operation of the main hydro plants
and system operation and management of the market. The rest of the electneity services are performed by

prvate and mixed companies.

WWW PEsICOTE.
WWW . Pesic.onE



In the oil sector, the country has a state company (Petromic), a pnivate refinery (Manref) and
several prvate enterprises. Wicaragua 15 a signatory couniry to the ATBA and Veneruelan Pefrocaribe
mihatives. Within the framework of Pefrocaribe, the country has an ol supply confract which would

allowr it to meet a porbion of 1ts consumphion with preferential payment terms. The scheme has been used
smee 2007,

After the counhry's enfry mitc ALBA A Albanisa was created which 15 a joint venture betwesn
Petronic and the Venezuela State (il Company (PDVSA). Since ifs creation Albamsa has diversified
rapidly. Apart from mmport and distnbution of o0il and o1l demvatives, it has covered other actvities
outside of the energy sector. In 2011, the group mported 36% of the country's o1l and produced 21% of
the electricity generated m the country.

a) Eleciricity and hydrocarbon profile

1) Electncity. The Electnicity sector of Micaragua 1s ughly dependent on 01l to meet most of
its electncity needs. In 2011, the total mstalled capacity for electneity generation was 1,093.7 MW, of
which approcumately 76% was denved from thermal sources, which 15 lngher than m other Cenfral
American countries. The rate of access to electncity for the country stood af 77. 9% mm 2011, whach is
mmch lower than the average for Central Amenca. Electncrty losses m 2011 were around 24.1%, whoch 1s
second only to Honduras (27%) in Central Amenca (CEPAL 2012a).

1) Generation. Following the prvabization efforts of the 1990s, much of the
generation capacity of the country 15 in private hands. A total of 25 generation companies exist m
Micaragua, of which five companies are state owned, representmg 233 MW of mstalled capacity, whale
the remaining M) prvately owned companies represent 860 MW of mstalled capacity (CEPAL 2012a).

Total mstalled hydroelectnerty capacity was around 105 MW m 2011 (graph 13). The two
hydroelecine planfs in operafion are coonfrolled by the state-owned company Hidrogesa. Like m all
Central American countnies, Micaragua has abundant geothermal energy potential, though only a small
portion of this energy has been exploifed The total installed geothermal capacity m Micaragua was
around 87 MW, which 15 conirolled by provate sector compames Gemoza and PENSA. Total mstalled
thermal capacity was around 709 MW, whoch 15 m the hands of sbdeen prvate sector compames, wiale
the three public sector enfihes account for the remaiming thermal capacriy of around 128 MW, As of
2011, Micaragua also bad around 63 MW of mstalled wind power capacity, which is mm by a private
entity called Amavo smee 2009 (CEPAL 2012a).

In 2011 the country consumed around 2 526 GWh of energy, the bulk of which was destined for
the residential sector (896.8 GWh), followed by the industnal (6628 GWh) and commercial sectors
(6225 GWH) (CEPAL 2012a).

] Transmassion & dispatch The transmmssion sector of Micaragua 15 menaged by a
state-owned company called ENATREL (the National Transmussion Company), whach was created
by Law 583 of November 2006. ENTREAEL 15 responsible for transmmssion of electneity generated m
the counfry to the distmbubon petwork. According to information available on the website of
ENTRAEL, transmission of electnenty 15 through 2,189 kilometers of ogh-tension lines and 79
substations. In recent years, ENTEAFEL has taken advantage of 1ts fransmussion nefworks to install
fiber ophic cables for telecommmumication use. According to EMTEAEL ifs fiber optic line spans over
1,000 knlometers mn length.



The National Energy Dhspatch Center (CHDL) 15 a state owned company responsible for dispatch
functions and admamistration of the wholesale electneity market and the national mtercommected system.
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Soaree: ECLAC, based on officially reparted figurss.

3) Dhstnbufion. Electneity distnbufion mm Micaragua 15 doounafed by two
companies, DISSUR and DISMORTE, which together control over 20% of the distnbution market. The

) Hyvdrocarbon sector. The hydrocarbon sector of Nicaragua 15 mamly m private hands,
with mmport, refining and distnbution of bydrocarbons privatized In 2011, total impert of crode ml and
denvatives mto Micaragna was approcumately 11 omlhon barmrels of ml squvalent, an increase of
approximately 20% over the previous year. Of the total bydrocarbon mmports, over half was in the form of
crude o1l, which was destined for the refinery located m Managua. The bulk of Micaragua’s hydrocarbons
mmports are from Venernela, Crude oul imported mto Micaragua 15 processed af the Managua refinery,
which prowides over 50% of the domestic requirement for refined fuels. Prnncipal products from the
refinery include Fuel Oil Dhesel and Gasoling. The remainder of nafional consumption 15 made up of
imports of refined fusls.

Distnbution of Gasoline and Dhesel was managed by four suppliers, who together are responsible
for 71.5% of the distribuhon 1 the country. The dismbutors are Esso (17.7%), Chevron Texaco (18.1%),
DNP (16.6%) and (Uno 19.1%:) (CEPAL, 2012b). Distribuhon of gasclne and other foels was manaped
by 280 gas stations spread out across the country.

Micaragua consumes high amounts of fuel 01l and diesel which together represent over 60%% of
total demand for refined fuels. Fuel ol 15 primanly destined for electneity genershion, which represents
over 35% of total foel oil consumption, while diesel is destined for the tramsport sector. Table 17 provides
a breakdown of the oil derivative consumption in Micaragua.



TABLE 17
NICARAGUA: CONSUMPTION OF OIL DERIVATIVES, 1990-2011
Tiotal Final consamption Electricity production
¥ J

*T  consumption Subtotsl LPG Gasoline KeroJet Diesel ol Iuﬂ“.ﬂ Others  Subtotal Dnﬂlﬁﬂ Fuel oil
1990 4483 3396 203 775 268 1525 553 7 1087 43 104
2000 8190 5372 496 134 00 2670 455 137 2927 164 2763
2005 9633 6542 657 1585 213 2871 390 826 392 101 2,991
008 0960 6563 08 1710 6 29872 I 736 3307 181 3216
2000 10005 6206 747 1801 194 3025 102 339 179 122 3587
2010 0832 6624 70 1866 180 3185 186 418 3208 o2 3111
2011 10766 6905 793 1920 187 3334 173 498 3862 141 372

Somee: ECLAC, based on officially reponied Szures.

b) Legal framework for energy efficiency

Micaragna does not have an Energy Efficiency Law. The matter 15 currently under discussion and
work on an energy efficiency bill 1s underway. Although Micaragua has not passed Energy Efficiency

legislation, there exsts other legislation that deals with enersy efficiency 1ssues such as:

The Electricity Industry Act Law No. 272 of 1998, which promotes efficient use of

BNETEY.

Premdential Decree 1304 of 2004, which establishes the framework for the National

Energy Policy.

Premidential Decres Mo 2 of 2008 on Energy Use, which was m response to the energy
ensts due to 2 rapid inerease I infernational crude ol pnces. Through this decres
emeTFency measures were miroduced to reduce consumphon of energy to overcome the

Presidential Decree Mo 02 of 2009, fomsing on austenty measures aimed at public

c) Nicaragua energy efficiency programs & projects

1) Energy effimency standards. As part of its energy effimency programes, Micaragua has
developed Mandatory Techmeal Standards (Normas Tecnicas Oblipatoriaz Nicaragienses WTON) for
electncal apphances. The process of normalization was coordmated by the Mimstry of Energy and Mimes
(MEM} wnth the parbicipation of the Ministry of Industry and Commerce, members of acaderma and
mndustry. The standards cover air condibioners, compact fluorescent lamps, motors and refngeration
(MEM, 2012c). The standards are binding and electnical apphances mmst comply with these standards.
However, Micaragua does not have a laboratory or the infrastructure neceszary for montonng comphance
with these standards.



11} Energy efficiency campaigns in the education sector. Between 2008 and 2011, Micaragua
launched promotional campaigns to educate students about Energy Efficiency. The campaipn was
launched wath the collaboration of the Mimistry of Energy and Mines and the Mimistry of Education. A
total of 487,180 smdent: were covered by the campaipn which also mehided 12 250 primary school
teachers (MEM 2012c).

1) Epergyv audits in the public & provate sectors. Energy Audits in private and pubbic sector
enfities were organized fo identify potential energy savings. A total of 28 audits were conducted m the
private sector and 20 audits in government institafions. According to data available from the Mmistry of
bours per year and fuel savings of over two hundred thousand gallons per year, which could be attamed
with a total mvestment of approxmately 1.3 milbon dollars (MERM, 2010 and MEM, 2012c).

sributior i Jofesrar . For the period from 2008 to 2010, MNicarama
Mwmmmmmﬂmmgﬂmmmmm
larnps. A total of 1.2 million CFLs were distributed during this period. Data provided by the Ministry of Energy and
Mines indicates that the campaign resulted in savings of 43,776 MWh of elecmicity consumption which in tom
resulted in savings of 62,182 bamels of foel oil. It is estimated that a5 & result of the distribution of CFLs there was 3
reduction of 249,593 tons in OO, emissions (MEM, 2012c).

v) Upgrading public tram=it buses. In an effort to upgrade s flest of buses providmg public
transit services, Micaragna, fhrough the Mimstry of Transport and Infrastrocture, has replaced older public
move towards effiment buses may reduce the subsidy bill.

vi)  Deployment of renewable energy
- Photovoltaic Panels with an mstalled capacify of 20 kWp.

In order to promote renewable energy, the Mmistry of Energy and Mines launched a renewable
energy project in the offices of MEM. The project inchided deployment of photovoltaic panels, with a
total mvestment of $1_2 malkion USD, jomtly financed by the govermments of Micaragua and South Korea,
resulting in the deployment of 450 photovoltaic panels, each with a capacity of 200 Wp wath a total
installed capactty of 90 kWp. Electnerty generated from the project has been used by the offices of MEM
smee December 2009, Data provided by MEM mdicates that a total of 322 548 kWh of electneity had
been enerated until Juby 2012 (MEM, 2012¢c).

- Photovoltaic Panels with an installed capacity of 1380 kWp

Ths project began m 2011 with a total mvestment of $12 malhon USD, which was financed by
the governments of Micaragua and Japan. The solar farm located m the municipality of Dinamba, Carazo
province, about 59 kilometers south of Managua, generates electncify from over 5,000 photovoltaic
panels mstalled over an area of 20,120 square meters. The solar farm 15 the first of 1ts kand 1n Central
Amenica (MEM, 201 2c).

- Solar Water Heater Project in Sanhago Eegional Hospital, Jinotepe
Through this project, solar panels were deploved over an area of 48 square meters to heat up 200

gallons of water stored in storage tamks at the hospital wsing solar energy. The water 15 stored at an
average temperature of 60 degrees cenhigrade for the daily needs of the hospatal.



Vi) Energy efficient firewood stoves in rwal areas. Through this project rural families were
supplied with efficient firewood stoves for cookmg. Efficient use of firewood 15 2 prionty for Micaragua,
and through this project 4,000 fapnlies were provided with efficient firewood stoves (MEM, 2012c).
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III. QUANTIFYING THE POTENTIAL FOR AND PROGRESS IN ENERGY
EFFICIENCY IN CENTEAL AMFRICA

A. THE POTENTIAL FOR ENERGY EFFICIENCY IN CENTEAL AMERICA

The studies which served as the basis for the Energy Strategy 2020 confam prelininary estimates as to the
potential viability of EE mohatives and projects m thas sub-remon. These studies tzke mio account the
conditions of the Cenfral Amernican countries, wioch ke most developing countries have high rates of
growth in energy demand and consumption (high-growth economies). In addifion, lower-mcome countries
have very low energy consumption per capita, which suggests that even with aggressive EE programs, these
counines will always have lngh rate of merease of energy consumption. As such, the assumphons of the
Energy Strategy 220 mav not necessanky be all that conservative. The goals hnked to EE i the Energy
Strategy 2020 are:

1} To reduce the uwse of electricity in the residenfial commercial, mdustial and public hphhng
segments by 12%, by replacmg current technologies with efficient hghtimg systerns.

To reduce the use of electneity by 33% in half of Central Amencan households (2.7 mulhon
bouseholds), by replacing older refngerators with more efficient unafs.

To reduce the use of electneity by 10% o the mdusinal sector, by deploving efficient engines.
To reduce transmission and distnbution losses m electrical networks by 26%.

To reduce consumption of o1l demvatrves in public and prvate transport by 10%%, by promotng
efficient driving, promotng and adopting standards for the mmport of effiment velicles, and
mmproving and promobing the use of public transport.

To reduce the consumption of firewood by 3% through efficient and clean cooking stoves in one
mulhon nral bomes.

DhaE
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The first five measures comrespond to EE mihatmves m modem or commercial energy (electncity
and hydrocarbon fossil fuels). The spxth measure 15 related to treditional energy (primanty firewood used
for cooking in rural and semi-urban areas)).

There has been hitle progress to date mm achieving these EE targets. In most cases the progress
made cannot be documented or estimated based on verifiable measurements and data. In other cases, we
can categoncally assert that no progress has been made. A bnef summary 15 presented below.

1} Epergy efficient lighting. All the counines m Central Amernica have mmplemented
programs to replace incandescent hght bulbs wath CFLs in the residential sector. In some cases these
programs have been extended to other sectors (e.g. in Costa Bica and Panama). These mibhafrives cannot
be considered sustainable im all sectors. However, due fo the high electncity pnoces for end users,
relatively low subsidies, and non-techmical losses present n three or four countries, there 1s 2 mofivation
for users to continee to nse efficient highting. This is especially tue mn the industnal and commercial
sectors, and partly so in the residential sector. Based on the mformation received from the counfnes, 1t 1s
estimated that efficient hghting technologies have resulfed m anmal savings of about 2, 700 GWh. Based
on that, we could argue that the goal relafing to efficient hghtimg 15 50%% complete. However, countries are
now discussing 3 more ambitious goal, which seeks the total eradication of incandescent hght bulbs
(UMNEF's Enhghfen imfiatrve).

2 Eeplacement of refngerators. With the excephion of Costa Faca, which 15 seeking funding
for this mibative, there has been no progress in the area of refrigerator replacement. Programs to replace




mefficient refngerators have not vet been considered in EE projects that are bemg promoted i other
countries in Central America.

£} Efficient machinery and FEC in industry. As a result of energy audits that have been
camed out in almost all countnes, some ndusties have started replacing some of their equipment and
implementing other EE measures. However, no records exist to estimate the progress in this area.

4) Losses in transmission and distnbubion. There has been no progress in thes area. In 2006,
which was the base year for the Energy Strategy 2020, electncity losses in the sub-region were 16.2%. In
2011, electricity losses had been reduced to st 16%, with an overall merease in absolute terms.

)] . edur ] 3 The process of whamzation, rapid
grmﬁmlmgeuhﬁamiﬁehendmdgmﬂﬂmufmdnﬂlﬂmtmmdmspmtmwpnbhc
transit 1= a global phenomenon, whach 15 also happening in Central Amencan countnies. Several measures
have been taken to promote EE, however more extensive measures have been taken from the viewpoint of
improving mobility in large cihes (see box 4). Several countries have developed mass public
transportation projects, such as BET (bus rapid transit in Guatemala and Panama), the resumphon of rail
services (Costa Fica) and the reorgamzation of roads and routes to mprove traffic flow. In addibon to
efficient driving programs, there hawve also been educational campaigns to reduce fuel consumphon m the
transport sector. In response to the high prices of diesel and gasoline, there have been some changes in
user behavior; available data indicate that countnes are mmporfing more compact vehicles as well as
motorcyeles. However, Central Amencan countnies have stll not approved efficiency standards for cars
and have not restncted the mmport of used cars. As for diversification 1 fusl used m transport, broader
action was taken by Panama with the approval of the Biofuels Act (Apnl 2011), which meludes a
program for mandatory blendmg of ethanol which began m September 2013, Through thi= program
Panama aims to use 5% ethano] mn all gasoline by the end of 2014,

6)  Reducing consumption of firewood Countries have taken up the 1ssue and m several
cases have included actions and tarpets for sustainable nse of firewood in their energy policies. El
Salvador and Guatemala have joined the Global Allance for Clean Cookstoves ((ACC). The sub-region
as a whole, through SICA, also jomed the GACC. Dhscussions are m advanced stages on several
immhatives, which aim to launch a program for the mstallaton of one mlhon clean and efficient cock
stoves. The biggest challenge will be manaping these projects, which will have to imvolve public and
private actors, meluding health forestry, mural development, emvironment and energy orgamizations, as
well as punicipaliies, NGDs, universities and small businesses.

The section above clearly indicates that of the six EE measures from the Energy Stafegy 2020,
there has been progress m only two of them (lighting and reduction of oil demvative consumption m the
transport sector). However, there 15 no avalable data (statistics or surveys) to measure the actual progress
and benefits of EE achons. Grven the mmporfance of measunng progress m energy efficiency and
overcoming this lack of data, m 2011, ECLAC mihated m South America a program fo create a database of
Energy Efficiency Indicators, which has sinee been exfended to mme Mesoamenican countries: six Central
American counitnes, Dominsean Repubhe, Mexco and Colombia. Through thas program, the countnes wall



BOX 4
TRANSFORT MOBILITY AND ENERGY EFFICIENCY

In every counTy fRAnsportation uses significant amounts of energy, fusling every mode of transport to get peopls and
cargo to their destinations. According to the Interrational Erergy Apency (TEA), the transport sector accournted for 19%
of global final enerey consumption in 2007 and it will account for 979 of the inorease n global primary oil consumption
between 2007 and 2030. The mopact of the preechouse Fas emizsions (GHG) fom an morease in ol consumption of this
magmitnds will be sipnificant (FKaronon and Byan, 2010).

There is a ne=d to reduce fise]l consumption n the tansport sector and o find ways to ransport people and poods mers
efficiently. There is no single solution that is nght for everyone, as efficiency gains in transport can be obtained toough
a vansty of measures. However, the TEA recommends actions in the folloawing areas (Farumor and Byan 20107

Improving wehicle techmology leading to inmreased enerpy efficiency in vehicles;
Changing driver behavior to wse kess fel per mile driven:

Redormg the distancss travelled per vehiclp; and

Shifting trawed to the mast sustimable means of tAnsport.

The tranzpont sector in Cenfral America is the largest consmmer of oil derivatives like diess] and gasolime, which ane
responsible for most GHG emissions. However, it is important to note that Central Amenican couniries are very low
emitiers of preenhouse gasses. Due fo the complications imbevent to the adminisiration and manapement of transpart,
many of the energy efficiency initiatives in the region are fooused on efficiency in the elecricity indostry. Apart from
meanmes to improve tmaffic flows, operades to public transpart fleets and restriction on use of wekicles, no other
measures have been depleyed o Improve energy efficiency in the transport sector.

Far a bandful of decades franspont problems have been addreszed with the issues of sxstainable development and qualsty
af lifs in mind Urban areas are part of the development process, and their contirmed expansion is cawsing added pressume
on infrastructure and poblic services, such as water and sanitation, ensrgy and transport, and basic needs such as housing,
mmmhh.“ﬁﬁmﬂmmdt{mﬂptﬂmhﬂq'lmm refeming to the maﬂataltjrﬂfaitquh

implemeniation requires a molti-sector approach. Energy is one of the basic mputs of mobility, baf i is oo necessanly
the most important. The infrastmucture associated with manspont is considersd critical to econpmic dewelopment. The
main mecharism wherehy the mebility system can affect the econemy is through a change in transpartation costs and
mobility. The phenomencn of motorization, which mamifests itself in nsing stocks of wehicles, a lag i infrastroctaral
investments, moad safety and sedal problems, such as cime i Taditom] means of public mnsporaton, are the main
problems affecting mobility in developnz countries.

Om comsidering the concept of mobility, major ciies in Latin America have made important decisions in the desipn and
planming of transportation systems. Ome of the most diffionlt issoes is the relationship and inferaction between systems
and models of ndividual and collective transport. Mest decisions relate to whether fo forus on increasing capacity for
privaie wehicles through urban hishway constroction amd the expansion of the geometry of streefs and avenues fo
accommisdate a barper nomber of veldcless, or fo extend, expand, or improve mass transit systems, such as subways and
ity uses, including the implemenmtion of mnovative integrated mass transit systems, such as bus mpid mansport (BET)
sohations (Lupana, 20080, Central American coumtries have bemm to identify and solve thesr mobility problems
Examplss mchude the first BRT systems in three capital cifies: (Goatemala City (2007), Panama City (2011) and Sam
Salvador (with feasibility stadies completed). Panama City has pone even fimther with the constnaction of the first metro
lims, winich will begn operations m 2014.

Soarre: Prepared by the anthor.




BOX 5
THE BIEE FROJECT

In 2011, ECLAC lmunched the Energy Efficiency Indicators Diafabase Project (known by its Spanish
acronym: BIEE). The Project was launched with technical support of the Environment Agency of the
French Government (ADEME), which coordinated the ODYSSEE Project om Energy Efficiency (EE)
indicators in Europs.

The goals of the BIEE project are fo develop a set of common and comparable indicators that will goide
governments when formmlatng. mplementing monitoring snd evaliating national energy efficiency
policies. Through the BIEE project ECTAC hac been conducting severs]l seminars amd workshop dealing
Countries participating in the BIEE project workshops have made presentations on their energy efficency
policies, the challenges in their respective countries, information gaps, evaluation needs, the priority sectors
identified and their experience with boilding and using indicators.

In 2011 amd 2012, the BIEE project was rolled ount in the MERCOSUER. countries, and in 2013 the project
was extended to the fve Mesoamenican countries (Mexico, Costa Fica, El Salvador, Guatemala and
Panama)) and in 2014 Colombia, Nicarazua, Honduras and the Dominican Bepublic joined the BIEE project.
Source: CEPAL <www.cepal orp/drmiune ™.

B. REEVALUATING THE POTENTIAL FOR ENEEGY EFFICIENCY BASED
ON THE GOALS OF THE ENERGY STRATEGY, 2020

1. EE in the electricity industry

Taking into consideration comments and feedback, the benefifs and potential for EE mn the Enerpy Strategy
2020 were updated. It 15 assumed that as a result of the "rebound effect”, part of the energy saved goes back
to the end users, who then can dermide how to use this savings fo mmprove their quahty of hife (comfort and
standard of bhving m the case of fanmhes) or onprove productvity and quality of semaces (in the case of
productive sectors, see boo 6). In the resaidential sector, farmbes and households would expenence the main
impacts of a rebound effect, while a smaller rebound effect could bappen in countmnes with higher per capita
meome (Costa Bica and Panama) and vice versa. In thos estmate, the followmg percentages of saved
electnorty are reused: 10%% m Costa Bica and Panama, and 25% in the other counfries. In the case of
electricity losses for the two countries with higher losses (Honduwras and Micaragua), it 15 assumed that half
mmntedmmallmses,anisu a reduchion i these losses would result mm direct savings to distnbubion
compames. In the other EE axes (refngerators m the residential sector and m mdusinal equpment, a5 well as
hydrocarbons for transport) no comecthon for rebound effect has been made. Table 18 shows a summiary of
the potential EE savings mafiatives and projects. Following are a summary of other assumphons made:

a) Diata used for the sstimates are based on the electneity industry in 2011, From thes year
America Council of Electnfication (CEAC) mn itz most recent planmng study. The estimates have been
made through the vear 2025,

b) The following breakdown of electncity consumphon has been nsed: highting: 12%
Costa Fica and Panama, 15% m El Salvador, and 0% 1o other counines. In addition, some of the hghitmg



has been replaced with effiment CFLs (10% m Hondwas and Micaragua and 20%% i other countrnes). In
2020, 753% of hghtmg wall be efficient (with CFLs), and m 2025 this momber would inereaze to 100%%:
(with CFL and L.ED) technologies).

c) The estimates also take mio account the imrohrement of commercial, indostnal and other
(government and public ighting) entibies in highting programs. However, conservative estimates have
been used.

BOX &
THE REBOUND EFFECT

Energy efficency is seen as an important factor in reducing preenhouse gas emissions at a relatively low
cost. It is offen sssumed that improvements in enerpy efficiency of appliances and equipment will reduoce
overall enerpy consumption. While this is troe in thepry, the obeemed reality s very different The expected
reduction in enerpy consumption dus to improvements in energy efficiency ofien does mot materialize and i
many cases resulis i incressed enerpy consumpiion. Enetgy efficiency gains are often offset by other
factors which reduce the overall energy savings. These factors are knowm as the Febound Effacts.

Eebounds effects have besn classified in three categories:

Dhrect rebound gffect Improving moter vehicle efficiency is seen as an important factor to reducing
enerEy consumed by the oansport secior. It is offen assumed thet enerpy efficient vehicles will resnlt in
lower energy costs; however a 10% improvement in vehicle efficiency does not abways lead w a 10%
reduction in fisel consumption. An owner of an efficient vehicle may decide to ravel more as i would cost
less per kilometer to travel, which in torn counld result in higher owverall fisel consumption. This is known as
the divect reboumd effect which remlts from consumers incressing their use of an afficient appliance or
vehirle becanse of its lower cost of operation. which in torn leads to an incresce in energy consumpition

Indirect rebound effect: An indirect rebound effect oocurs when consumers re-deploy ensrgy costs
saved following the scquisition of an energy efficient vehicle or appliance. In the case of an efficient vehicle,
savings from fuel costs conld be re-spent to fulfill ether needs. Savings from foel consumpiion as a result of
using an efficient wehicle conld be used to bay additional electrical applisnces like a second television or a
computer, which could resalt in more energy being spent. The inditect rebound effect hete is a result of the
mcome gifect, where incressed income from energy efficiency enables consumption of goods and seTvices
which in turmn may also consume energy.

Economy-wide rebound gffect The Ecomomvy-wide rebound effect from emerpy efficiency
impronsernents is the sum of the direct and indirect rebound effects. An econormy-wide reboumd effect of &%
implies that 60% of the potential ensrey savings are lost a5 3 resalt of direct andfor indivect rebound effects
and 40% of energy has been saved. When all of the enerzy savings are lost throwsh direct or indivect rebound
effects, then the rebound effect wonld be 100%% and there would be no savings. A rebound effect zreat than
10", indicates that more energy has been spent than saved.

Pesearchers do not dispute the existence of rebound effects however, there is no consensus on the
size and magnitode of rebound effects as rebound effects are difficalt to measure and quantify in real world
simations. There is o doubt that Energy efficiency will play an important role in tackling climate chamge.
Using energy more efficiently is not an opton but a pecessity. However, policymakers nmst take inbo
acconmt the rebound effects that could result from zains n energy efficiency.

Senrce: Herring & Sorrell (2009).



TABLE 18
CENTRAL AMERICA: ESTIMATED BENEFITS OF ENERGY EFFICIENCY INITIATIVES, *014-2025
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TABLE 18 (Conclusion)

W4 W15 2006 2017 018 2009 M20 M3 @ N2 M 2005
Energy Savings (GWH)
Total §80 15213 26801 38840 51682 64156 70044 BOI3I8 OTIST I040L0 113076 132557
ppz}‘m# of demard 13 10 51 71 o0 W06 124 135 140 144 148 153
Lassses LS 5606 8937 1M55 1671 20435 28514 31334 34334 37557 41007 44680
Lighting 3565 5374 B448 11304 15474 10474 23836 31208 3IS0L0  3ERO01 42823 47020
T ——— 000 3938 6563 0125 11656 13500 13500 13500 13500 13500 13500
EE in Indusary 000 3141 5478 828 10813 125001 13184 13797 14413 15063 15746 16457
Faduction of peak
demand
MW 1195 2894 500 701 0833 1106 15039 17092 18504 10063 21514 23317
Percentage of peak (34) 15 34 5.7 79 1 118 140 152 157 152 166 172
Savings (millions of
dinllars)
Foeks 502 1217 244 3108 4135 5132 6324 7IET TRl 8394 0046 0805
Electricity billing 754 1825  3A16 4661 6202 TR o485 10781 11671 12500 13569 14707
COY emizsions prevented
Millions of 1ons 0.5 11 20 29 18 47 58 58 63 68 13 79

Source: Prepared by the Chief of the Energy and Wahmal Besources Uit

d) It 15 assumed that the effects of the reduction m electricity losses will begm m 2014,
Honduras and MNicaragna will reach a target of 12% elecincrty losses m 2020 and then achieve a further
1.2% reduction by 2025, The other four countries wall reduce their level of losses by 10% by 2020 and an
additonal 10% m 2023 (Le. a reduchion o losses of 20% compared to 2012 values).

&) In the case of refngerator replacement, it 15 assumed that the pumber of units that can be
replaced 15 proporfional to the exishng wnits in each counfry. It 15 also assumed that the program wnll
bezin mm Costa Baca (2015-2017), conbmung with Panama, El Sabvador, Guatemala, Honduras and
Micaragua, and will end m 2020. A total of 2.7 mullion umts will be replaced in the following proporbons:
30% m Costa Fica, 208 mn Guaternala, 17% m Fl Salvador, 14% mn Panama and 7% to 11% mm Honduras
and Micaragua. The program will cost $945 million, mcluding the collection and destruction of the
replaced refrigerators. The rate of refum 15 expected to be 12%.

f) The mduwstnal machinery replacement program reflects the goals of the Energy Strategy
2020. Fipures are based on estimates, as there 13 no industry informaton on imvenfories and
charactenstics of equpment to be replaced. An assessment of industnal equipment could be undertaken
by the Chambers of Industry and Commerce and related associations within each country.



1. EE in the transport sector

In the penod 2000-2011 the companson of two sub-peniods (2000-2006 and 2006-2011) shows that three
counines {(Costa Faca, El Sahvador and Guatemala) have decreased their rates of growth m consumphion of
transport fuels (Fasohne and dissel), winle the other thres countries have increased them (see table 19). A
strict miterpretafion would require a detaled study of both the macroeconomic and mocroeconomic sides,
which goes bevond the scope of this evaluation However, the above results could be comelated to the
energy prces and the growth of the economies. The three countnes menhoned {(Costa Fica, El Salvador and
Guatemala) apply a higher tax rate on fuels for transportation, and are also those which have seen a greater
slowdown in their economies.

All six countnes have faken some acton to promote the efficient use of foels In fransportation,
but there are many mformation gaps which do not allow a reliable assessment of the impact of such
measures. lable 20 summanzes the potenbial savings that could e obfamed from parhal and total
fulfillment of the Energy Strategy 2020 EE goals (3% and 10% savings projected in foel costs by the year
20207, representing benefitz in the range of 418 and 835 pmlbon dollars a vear. These eshmations were
caleulated assummg that the growth rate observed m the in the penod 2000-2011 wall continne mn the

same pattern through 2020,

TABLE 18
CENTRAL AMERICA: COMPARTSON OF ANMNUAL CGROWTH

IN CONSUMPTION OF TEANSPOET FUELS AND CDP
Costa Fica  FEl Salvador Guatemals Honduras  Nicarasua Pan=ma

Anmoz]l growth in consumption of gasoline and diesel (%)
2000-200G 40 1.5 3z 24 0.5 il
2006-2011 18 14 L5 44 51 2.5

GDPF anmmal prowrih (Ya)
2000-2006 3z 3z 7.0 4.4 21 3o

2006-2011 103 22 4.8 4.8 44 10:2

Source: ECLAC, based on official figures.,



TABLE 0
CENTERAL AMERICA: ENERGY EFFICIENCY IN TRANSFORT.
ESTIMATED BENEFITS, 220

Fuel costs Projected savings in
Country im 2011 consumption m 2020, reduction of

5% 10%%
Total 6.140.1 417.7 8353
Costa Rica 13308 805 16110
El Salvador T03.7 40.7 815
Guatemsala 15810 910 1819
Honduras 03249 158 1514
Hicaragma 4438 347 605
Panama 1.147.7 949 1809

Squrre: ECLAC, preparsd with infernal estimations.

C. DISCUSSION OF SPECIFIC EE CASES

In thiz section, thres specific cases of energy efficiency are discussed: public hghting, antomotive
transportation, and transport of fuels. The three cases comespond to country-specific situations, which counld
be extrapolated to other counfries bearing in pund the information and respective condibons of each

1. Public ighting, The case of Goatemala

Public hghtmg 15 an essential pubhe service. Adequate street hphting ensures visiibity for velncles and
pedesinians at mght, famhizting movement of people and vehieles and reducmz road acoidents. Pubhe
Lighting also contrbutes to cnme prevenbon by increasmg personal safety and the secunfy of public and
private properties.

Public hghtmg m mest countries 15 the responsibabiy of mumicipal governments and electncty
distnbution compames. This service should be provided based on techmcal standards and charged
according to rates set by regulators of electnicity services. Unfortunately, in many cases there is no clear
mncentive for the parties fo mmprove the quality and efficiency of this service. In some countries, public
Lhightmg costs are mcloded m the costs of other mumicipal services without proper segregation. In Central
Amenca, pubhic hghting energy consumphon represents between 2. 4% to 4.8% of total energy consumed,
and mmch of the pubbe hghtmg technology 15 based on technologies that wse High Infensity Thscharge
(HID} lamaps. Table 21 shows the energy consumphon for street lighting in Central Amenca.

" European Investment Bank, The European PPP Expertise Centre (EPEC), “Factshest: Energy Efficient Street



TABLE 11
CENTEBAL AMERTCA:- SALES OF ELECTRICITY AND ENERGY
BILLED FOR PUBLIC LICHTING, FidE-2011

Conmtry Public lighting Total consumption %5 of total sales
GWh GWh
Costa Rica
2008 275 83505 15
2009 2124 82486 16
20010 2302 E485.3 16
2011 247 B5126 16
El Sahvador
2008 1109 5,066.4 212
2009 121.7 50477 14
2010 127.7 51382 15
2011 1302 52675 15
Caternala
2008 203 §.553.7 4.4
2008 3213 §.910.1 4.7
2010 3361 T.140.1 4.7
2011 3514 730189 4.8
Hondaras
2008 1245 5267 14
2009 1249 50817 15
2010 1247 51721 14
2011 1244 521319 24
Micaragua
2008 712 221 32
2009 T4.5 22073 32
2010 T6.1 24516 il
2011 T1.5 25264 il
Panama
2008 1283 545000 14
2008 1359 57304 24
20010 131.7 §.231.3 21
2011 1435 6_263.1 23

Soarce; ECLAC, based on official fipures,

In Guatemala, pubbe hghfing represented 4.8% of fotal energy consumption m 2011, and
provides an excellent opportumty for efficiency gains. Moreover, public lighting costs are added to the
elecinicrty bills of the population on the basis on an antquated law. Each local sovernment decides the
percentage of the elecmcity bill that comesponds to pubhe hgbtng. This represents an unfair and
mequitable critena (low energy consumers and low-income wsers pay more for a sermvice that 15 offen
mmadequate or nonexistent), but as an easy source of Incomes, municipalibies are reluctant to change if.
Currently, discussions are being beld to change this mechanism for the payment of street ightmg The
following evaluation was made assuming a fair settlement between municipalibes and the regulator for
tanffs on the pnce of street hghhing,
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Public lighting technology used in Guatemala and m Central America i1s the High Intensity
Discharge Lamp (HIDV). The common types of high mtensity discharge lamps (HIDV) technologies m use
mmchide sodmm vapor (5V) and mercwy vapor (MV) lamps. High-pressure sodium vapor lamps are the
more effiment technology when compared to the rest of the HID technologies.

Light-emithng diode (LED) technology 15 a newer technology that 15 being deploved for street
Lghtng and has good energy-saving potenbal. High quality LEDs last longer than High Intensity
Dhscharge lamps, consume less energy, and produce adequate highting.

To estmate the potenfial energy savings m public hghtmg, this paper simmlates the reducton mm
energy consumphion that would be possible from replacement of existimg mercury vapor lamps fo more
energy efficient lamps m the case of Guatemala. The key assumphon uwsed was a growth rate m
population of 3%, wiach would divectly mmpact the growth in public hghting n the country.

According to data available from the Mimistry of Energy and Mmes (MEM) m Guatemala there
were 439 915 pubbc lamp posts m operation m 2012, The Public Lighting fixhmes are managed by the
electnerty distmbutors, EEGSA, DEOCSA and DEQORSA. Table 22 provides a breakdown of the public
Lighting fixtures by electnicity distnbutor.

EEGSA manages the largest mumber of public hghting posts, followed by DEOCSA and
DEORSA. The predominant technology in use for public hghting was mercury vapor lamps at 315,538,
followed by Sodium Vapor Lamps at 110,332,

In order to calculate the potential energy savings from a move to efficient hghting technologpes, the
LEAP (Long-term Energy Alternatives Planning) sofiware was used to simulate the following scenanos.

a) The Business as Usual (BAU) scenano. This scenano assumes that there 15 no change in
the existimg public highting strategy. There will be no replacement of exasting technologies with newer
efficient lamps. The simmlation mdicates that copsumpbon of electnoty mm 201 1{Base Year) was 286
GWh and would reach a figure of 501 .4 GWh m 2030. The fotal mamber of Mercury Vapor Lamps would
nse to 529 900 lamps and the number of sodim vapor lamps would nise to 120,300,

TABLE 22
GUATEMALA- PUBLIC LIGHTING TECHNOLOGY BY DISTRIBUTOR.
technology EEGSA DEOCSA DEORSA TOTAL
Mercary lamps, 175 W 67,164 137,364 97,572 302,100
Mercury lamps, other 43 3,940 9455 13438
Sodinm lamps, 100 W 60,156 2,677 5,820 68,662
Sodinm lamps, other 38,580 Ba1 2,119 41,660
Other technologies 3,800 4 204 5271 14,055
Total 159,833 149 835 120,246 430915

Source: Miristerio de Energia v Minas de Guatemals.

b} Sodiuny 100 scenano. In this scenano, the assumphon is that there wall be a gradual
replacement of mefficient 175W mercury vapor lamps, from 2011 (base year) to 2030, with more
efficient 1 00W sodium vapor lamps. Although pewer technologies such as LEDs are more efficient when
compared to sodium vapor lamps, the technology 15 considered more expensrve and not as mature.



Sodium vapor lamps contmue to be the choice for replacement of mercwry vapor lamps due fo ngher
efficiency, lower costs and faster payback periods. This scenano assumes a reduction in the mumber of
mercury vapor lamps from 68% of the public hghting moee 1 2011 to around 44% m the year 2030.

The LEAP projechon for this scenano results m pubbe hghtng conswmphion of 439 GWh of
electnerty in the year 2030, an overall reduction of 62 GWh of electnerty consumphion when compared to
the business as usual scenanio. The proportion of 1MW sediom vapor hghting in the publbc hghting mix
would increase to 40%6, or 308,600 units, while the share of 175W mercury vapor lamps would decline to
341,700 units.

The sodmm 100 scenano 15 not aggressive, as 1t considers only a gradual replacement of mercury
vapor lamps with sodium vapor lamps. A more aggressive sirategy would be to replace exnsting pubhe
Lighting technologes with LED Lighting, which could result in sigmificantly higher reduchions in energy
consumphon.

1. Pipelines for the modernization of the ground fuel transport infrastructure

Cargo transportation semvices available in Central Amenca are far from meeting the quality standards
required for foreign trade, whoch also affects the regional market for hydrocarbons. A clear example of this
15 the limited development of fuel pipelines for the transport of fuels. Despife bemg recogmzed as the most
efficient and economical way to transport fuel over land, this ophon 15 rarely used. Ooly Costa Faca has
acheved a sipmficant development of hydrocarbon pipeline systems serving local consumphion, which has
seen sipnificant expansion 1n recent years. There are some pipelines dedicated to the export or tansfer of
crude o1l (m Guatemnala and Panama), or for transport to one of the existing refinenes (m Micaragual).
(CEPAL., 2008).

The bulk of fuel and o1l denivative imports ammve by sea at ports across the region, where the finels
are either stored or transported using fuel trucks. This senace, as required for the supply and distnbubon
of petrolenm products (from import teronmals, storage and refinmg) 15 provided largely by transport
umons and by o1l compames who have their own fleets. With the excephion of soowe modern umis
acqured by the distnbuhion compames, the vehicle fleet In most cases 1= very old and in poor condibion.

In addihon to reducing costs, 2 moderm fuel transport systems using papelines would elminate a
sigmficant portion of beavy transport on highways hnking major ports to capafal cibes. Studies have
trucks for shorter distances 15 generally more cost effective. However, the wiabilify of these projects
Prelimmary stodies have showmn that the only feasible regional project 15 a pipelne to transport hguid
fuels, mainly gasoline, diesel and aviation fuels, from the Atlantic poris to the crhes of Guaternala and
San Salvador (CEPAL, 2002). Cumrent demand condibions for bomd fuels would certainly make this
viable for other pipelines to other capital cihes and urban centers. (CEPAL, 2002)

In addition to economic reasons, there are also safety and emvironmental reasons for promotng
pipelines. The process of tansportmg fuels over long distances by road 1s energy Intensmve, as if uses up
fuel for ransportation and also results in CO2 emizsions. The transport of fuels wsing tucks also raises
safety 1ssues due to the potenhal for accidents on the nghways and potential fire hazards.

For illustrative purposes, this paper discusses the possibility of mstalling a pipeline m Guatemala,
whach 15 the largest consumer of fuels 1n the region. The study takes mio account two transport ophons:
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-  Transport via land using fuel trucks from the port of San Jose on the Pacific coast and the port
of Santo Tomas on the Atlanfic coast.
-  Transport via a fuel pipeline from the Barmos Port located on the Atlanhic coast.

The distance from San José to Guatemala City 15 around 100 kilometers, while the distance from
the Sanfo Tomas port to Guatemala City 15 around 230 kilometers. Approxamately 75% of total crode o1l
imports mto Guatemala armive via the S5an José port, of which 90% 15 dispatched to Guatemala City via
fuel trucks, where 1t 15 consumed or transported fo nearby areas. On the other hand, around 10%% of crode
ol dervative imports amve via the Santo Tomas port, of which two thards 1= dispatched to Guatemala
Caty wia foel trucks. It 1s assumed that a fotal of 17 mlbon bamels of o1l denvatives could be transported
in 2011 wia a fiel prpaline.

For the case of the fuel pipehne the study assumes that a fuel pipelne would pump foel from the
Bamos port over a distance of 230 km to the cify of Guatemala. In fhis case around 70% of mmports
would armmve via the Atlantic ports and the rest via the pacific ports. Fuels received via the pacific coast
would continue to be shipped using fuels trocks. Pumping of fuels is assumed to be camed out by nghly
efficient motors. Costs of operation of the fuel pipelines were calculated based on elecinciy tanffs
currently in force 1 the country.

The costbensfit of using fuel pipelines mstead of fuel trucks i1s presented in praph 14. The
analy=sis mdicates that usimg a foel pipeline would reduce total transport costs by 42%, while resulting in a
50% reduchion m C02 emissions. Total reduction m costs would average around 30 mullion dollars per
a total project cost of 80 oulhon dollars. The benefits could be greater when also comsidenmg the
extension of the pipeline to supply petroleum products to El Salvador. A full assessment requres
feasibility studies that o beyond the scope of this document.

3. EE in tramsportation. The case of Costa Bica
A= menhoned earher, the transport sector In Central Amenca 15 the larpest consumer of 01l denvatmves such as
diesel and gasolne. For the purpose of the study, the transport sector of Costa Fira was used as an example to
uses the LEAP (Long-term Energy Alematives Planning) software to simulate the mmpact of efficency
measures n the Costa Rican transport sector on fuel consumphion over the peniod from 2011 fo 2030.

Costa Rica has set an ambitious goal of becoming Carbon Meutral by the vear 2021. Taking into
account the Carbon Meutrality goal and the policy of promotng efficient energy use, the mixth Mahional
Energy Plan of Costa Fica meludes a LEAP Forecast for the transport sector which szimulates the potential
mmpact of several pohcy measures for the transport sector aimed at reducing the use of enerzy by the year
2030. Some of these policy measures are:

-  Improvement of Public Transit Systems

- Deplovment of trains and whan transport solutton for publbic tansit
- Telecommubng, carpooling and reduced workmg howrs

-  Improving vehicle efficiency and deploying hybnd vehicles

- Increased nse of ethanol and biodiesel mn the fuel mix

-  Restnicted vehicle use
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GRAFPH 14
GUATEMATLA: COMPARISON OF COSTS AND EMISSIONS
FORE TRANSFORT OF FUELS, 1011
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Snmce: Prepared by ECLAC.

According to the above menthoned plan, overall energy consumphion 1n the fransport sector could
fall by 38% m the vear 2030 as a result of the apphcation of energy efficiency pobeoy measures, when
compared to a business as wsual scenano. The forecast assumes 1mproved pubhe fransport will reduce
distance travelled by passenger vehicles by 10%, and a reduction in the overall mimber of passenger
vehicles by 10% wnth an increase in the mumber of public transport vehiclas by 10%. It 15 assumed that
policy measures could commence mm 2012 and will be folly deployed m 2017 Addihonally, the
smulation projects a 50% extension of the exasting frain routes by 20135, which wall further contnbute to a
0.6% reduction m the distance travelled by passenger velucles. The study assumes that around 50% of the
train services will run on electnieity m 20 and 75% m 20235, The velicle fleet in 2030 will be made up
of high efficiency vehicles whach wnll represent 50% of velucle sales 1n 2030 and wall commence sales
2015, Vehicles mmnimg on gas could reach 5% of sales by 2030. The plan also assumes sale of alternative
fuels hke ethanol and hidodiessl mn the country. Although the above pohey measures are ambihions, they
are attainable, and if implemented wnll require a strong commatment from the government to ensure that
qurareezatutedasplmmd_

The above policy measures can be apphed to other transport sectors in the regron; however, for
the puwpose of this study, a senes of less ambitious policy measures have been proposed. The CEPAL
simulation incorporates the measures proposed in the Mational Energy Plan of Costa Rica, buf uses less
ambitious goals. The CEPAL simmlation assumes penefrafion of efficient vehicles in the Costa Rican
market will be half of what 15 proposed 1 the Costa Fican nafional energy plan. Moreover, the CEPAL
soenano assumes a reducton of 10%% 1o vehicle emergy intensity due to advances m velicle technology
and a lower mopact m the remainder of the measures proposed m the Natonal Energy Flan. Three
scenarios were developed using LTEAP. as followrs:
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a) Busimess as Usual (BAU) scenano, called the base scenano, which assumes no policy
measures aimed at energy efficiency and an evoluhon of the transport sector betwesn
2011 and 2030 based on listorical data

b} The Mational Energy Plan scenano which takes mto account the measures mdicated m the
Costa Bican Mational Energy Plan.

c) ECLAC scenano with less ambitious goals.

The Leap study used estmations of Costa Fica’s economac growth, the histoncal data of the
mamber of velicles in the country and estimations of population growth for the penod simmlated.

Table 23 and graphs 15 and 16 provide the result= of the LTEAP spmulafions. The base scenano
which assumes business a= wsual, with no pohey measures, resulied 1n energy consumphon of 736
thousand terajoules by the transport sector in the vear 2011 and copsumphon of 216.9 thousand terajoules
of energy 1 2030,

TABLE 13
CO5TA RICA: ENERGY CONSUMFTION IN THE TRANSPORT SECTOR, 2011-2030

{In thousamds of terqiouls %)

Scenario 2011 2015 2020 2025 2030
Base 75,606 100,557 141,996 199,328 216,899
National Energy Plan 75,606 84,616 100,415 123,588 130,619
ECLAC 75 606 88.361 113372 153,54 169,611

Somee: ECLAC, based on officially reponied figures, using the LEAP mo«s].
Hotes: * Omne terajoule = 172 21914 barrels of oil equivalent (boe).

The ECLAC scenano results m energy consumphion of 1699 thousand terajoules m 2030, a
reduction of 22% from the base scenano.

In terms of greenhouse gas emissions, total emussions of greenhouse gasses in the base scenano
go from 5.6 malhion tons of OO0, im 2011 to 16.8 malhon tons m 2030. The Mational Energy Plan and

ECLAC scenanos result in reduchions of C0; emissions by 45% and 22%, respectrvely.

The Nahional Energy Plan scenano which assumes successful deployment of all the measures
mmdicated in the National Energy Plan, results in energy consumphon of 130.6 thousand ferajoules m the
year 2030, which represents a reduction of almost 40% from the base scenano.
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GRAPH 15
COSTA RICA: ENERGY CONSUMPTION BY THE TRANSPORT SECTOR, 2011-2030
(In thowsands of fergiowles)
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GRAPH 16
COSTA RICA- GREENHOUSE GAS EMISSIONS
BY THE TRANSPORT SECTOR, 2011-2030
{Tn millions of tons af CO; equivalent)
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IV. CONCLUSIONS AND RECOMMENDATIONS

1. Conclazions

n Central Amenca are vaned. The restruciunmg and transformation of the energy sector conducted dunmg
the mineties has had differing results across the regmion. As such acbons in some countnes have resulted n
the creation of a ministry or secretaniat for the sector, with global responsibility for energy policy. This has
been a positive factor for the crgamization and promotion of EE mitiatives and projects. However, this may
not be enough, as often there 15 no clear mandate fo prionbhze such mitatnves and there are po mecham=ms
and fimding rescurces to promote EE.

b) The countries of the region are et ol mmporters and are under the mfluence of gh o1l
pnces. This has raised awareness among governments, institutions and civil society of the importance of
EE. The regional infegration bodies and the Central Amencan Sustainable Energy Strategy 2020 (Energy
Strategy 20M)) are also important factors m the promotion of EE. However, several highly sensitive
energy 1ssues {especially those related to emergy supply, mmamima:ﬁ‘usmhmﬁmd
subsidies, internal epergy market supervision, tendering and procurement of pew electncity generation,
social opposition to vdroelectric projects and easements for expansion of transmssion and distibubion
systems, and In some cases, discussion of proposals to reform the energy sector and decisions related to
o1l and electcity megaprojects) contmue to dominate the energy agendas, resuliing in the posiponement
of decisions related to the creation and strenpthemme of Institutions dedicated to EE.

c) The pobtfical and instiutional enerpy contexts have many simmlambes. There are two
1dentifiable models: one with hagh government involvement in the provision of energy sennices, and the
other with a fully or parhally hberalized sector, wath predominant invehement of private enferprise. In
the case of this sub-region, the two countnes that have adopted legal frameworks to promote EE represant
both such models (Costa Bica and Panama). However, both countries shill have a long way to go.

d) The Costa Bica EE law (dating from 1994) peeds to be revised and updated. The 1ssue of
having dedicated resources fo promote and coordinate EE activities while reducing dependence on the
two large state-owned electnicity and oil compames needs to be addressed. In the case of Panama, the EE
law 15 very recent (2012), buf there has been sigmificant progress foward seeking sustamnabality for EE
activifies.

&) Sipnificant progress has been made in the EE programs and inrhiafives, for example m the
role that the private sector and unmersities have begun taking to promote EE. However, there 15 excessive
condifions of the mternational oil market which should result m high profitability of EE imvestments.
This indicates the presence of a bamier relating to a lack of knowledge on the part of end use energy

COMSUINNETS.

f) Electnicity losses (technical and non-techmeal) in transmmssion and distnbution networks
(primary and secondary) have barely decreased since the adopton of the Energy Strategy 2020 (16.2%
2006 versus 16.0% m 2011). Only three of the six Central American countries have achieved a sigmificant
reduchion (El Salvador, Guatemala and Panama) Losses remain at very high levels, over 21%, mn two
couniries (Hondwas and Micaragua). Only mn two cases (El Salvador and Panama) has the Energy
Strategy 2020 goal to reduce losses to below 12%% been achieved. If 15 estimated that folfillent of the
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goal established for electricity loss reduction would translate to profits of around $300 million anmally.
Proper implementation of loss reduchon programs would allow those profits to be shared with power
compames (mamly disnbutors) and end wsers of elecinoity services.

g} Although EE goals established in the Energy Strategy 2020 are considered conservative,
attaiming some of these goals has been difficult, especially in some areas and countries (e.g transport in
all countries, and the reduction of electnicity losses in Honduras and Micaragua). The goals for efficient
Lghtng seem achievable, bowever the mam obstacles could result from wowillingness to reach
agreements for harmomzed standards and norms and for the creation of a regional market that is expected
to lower the prices of energy efficient hight bulbs. In this regard, 1t should be emphasized that a successful
regional efficient Lighting program could pave the way for the replacement programs for mefficient
refiperators m the residental sector. For efficient imdusinal engmes, there should be extensive
engagement with the respectrve chambers, mmons and industry associations.

k) Some conclusions and country-specific observahions concerning the instituhonahzation of
EE are menfioned below:

- Panama has taken an important step with the recent adoption of the Law on the Bational
and Efficient Use of Energy (2012). The actions that this country 1= taking to comply with the law
(e.z. the creation of Commfiees on Energy, Standards and Performance Indexes for EE), could
produce successfinl oufcomes m the coming years.

- The Costa Fica EE law (dating from 1994) neads to be revised and updated. The 1z=ue of
having dedicated resources to promote and coordinate EE actiaties while reducmg dependence
on the two large state-owned energy compames needs to be addressed The goals of carbon
neufrality will require pnontizing and expansion of EE activities as well as a profound energy
transition. The cwrent organization and resources of the energy sector appear to be unprepared
for this challenge.

- El Salvador, Hondwras and Guatennala mmst complete the process of passmg thewr EE hlls
(finahzmg the proposal and debate and submithng them to the respective legislative assembhes).
Micaragua will continue to diseuss the best ways to insttubonalize EE and approve the respective
strategies, which must take info account the tme these processes require and the chanpes
admmistration of the authonbes in the executive and legslative branches.

1} This assessment has reaffirmed the EE priomtes identified m the Energy Strategy 2020
and has allowed for a better understanding of energy efficiency m certain activities and specific energy
uses. Some observations are summanzed below:

- All countries have undertaken major achons to replace incandescent lamps with more
efficient technologies. This has belped merease the level of awareness mn society about the
positive impacts of these new technologies. The pext steps should nclude the adophon of
mimmum energy efficiency standards and norms, which will facilitate the phasing out of the

remaming mefficient hghting (stll a sipmficant proportion), as well as ensunng efficiency and
quakiy levels, with affordable prnices to ensure the sustainability of this transihon

- Air condibopers and climate control systems are the second most widely used appliances,
which if modermized will have a signaficant impact on energy consumption in Central American
countnes. However, prionities can vary significantly between countnies. Fesearch and audits on



energy end uses and femperahme condibons n major mefropolitan areas should provde
pumdehnes for the promotion of actons 1o thes segment, which 1= prmanly a pnonty 1 Panama,
El Salvador, Hondwras and Micaragua.

- Mow would be a good time to reevaluate the proposal for the replacement of mefficient
refngerators, considering recenf research available on this issue. The mumber of electncal
apphiances in need of replacement may be lower I some coundries, based on decisions that have
already been made as a result of high elecinerdty prices. Nevertheless, most countries have yet to
adopt mminmmm energy efficiency standards for refngeration.

0 Transport problems are begpinning to be addressed withm the confext of sustamable
development and quahty of hife The concept of mobility has emerped, refernng to the avalabality of
adequate mfrastructure to transport people and goods in a quality, tmely, reliable and affordable manner.
Energy 15 ope of the basic inputs for mobabify, though not necessanly the most important; it mmst be
considered together with other mfrastructore assocated with transport. Based on the cntenia of mobality
and following the example of other major Latin Amencan metropolises, Central American capital cities
have begun fo identify and reschve therr moility problems. Mobility and sustamable transport requure a
mmlt-sector approach, mmvolving the entibes responsible for fransport, energy and the emvironment, as
well as mumcipaliies and mstrinhons for metropolifan regions.

k) In the case of tradihonal energy sources (wood and biomass), the recent admizsion of the
region (represenfed by SICA) and two countnes (El Salvador and Guatemala) to the Global Alliance for
Clean Cookstoves, as well as the promise of funds and support from donors and poultilateral development
banks, represent very sigmficant achievements. The main challenge remains in the estabhshing of muli-
sector units responsible for the coordination and implementation of programs and projects for sustamable
use of firewood in thess couniries.

21, Eecommendations

a) Dedicated resources for energy efficiency

Energy Efficiency programs require dedicated rescurces and a strong govemnmment commvitment
Most Central Amencan countnes have created Energy Efficiency divimions and wmits within the
organizational structure of their national agencies, buf only a few (Panama and fo a lesser extent El Sabrador
and Costa Rica) have allocated mesources exclusmely for Energy Efficiency. Cher the short term, we
existmg orgamzational stuctures of ther onimsines or agencies. Chver the medium term, we recommend thiat
these countnes begin to think of developing dedicated energy efficiency agences. In El Salvador, the
progress made through the admimstrative dectves of the Central Government and of the Nahional Energy
Commission can be seen as an example to be followed by other countries m the region that have vet to
establizh lawrs or mstitutions dedicated to EE. To thos end, we recommend that these countnes mmplement
actnibies and programs that include goals and resulis that are both affainable and venfiable over the short
and mediom term {1 fo 4 vears).

1} Approval of energy efficiency hills

Grven the prevailing condibons and omrent political siuation (mod of 2014), n which several
countnes in Central Amenca will have recently elected new governments, it seems very unlikely that EE



laws will be passed . El Salvador, Guatemala, Honduras and Micaragna over the short or medinm ferms.
With this m mind, we recommend that these countnies find systems fo fambtate the confimoty of ther EE
imfiatves and programs, especially after the change 1o admimstrations. However, efforts should be made to
nclude energy efficiency bills in the agenda of the newly elected Assembhes. That being said grven the
specific crcumstances of some countries, EE mifiatives may aclieve greater mstitutionalization through an
Executive Order.

c) MMeeting the goals of the 2020 energy stratezy

Considenmg the challenges faced m achieving the goals of the 2020 Energy Strategy, the followmg
recommendations are offered:

1} Prnontze regional support for Honduras and MNicaragua in the reduction of electricity
losses, with the amm of achieving the goals of the 202 Energy Strategy. The other countnes m Central
Amenica should develop electneity loss reduchon programs whach are adpsted accordmg to the specific
circumstances of each case.

n) Al counines m the region have mplemented programs to replace mcandescent lamps
the last few years. The resulis of these programs canmot be easily measured, and m some cases, these
programs cannot be considered sustainable It 1s recommended that Central Amencan countries provide
support to the Enhghten Inthative, which aimes to phase out inefficient hghting by the vear 2016.

i) Policies and programs fo promote energy efficient refngerators in the residential sector
should be taken uwp on a pnonty bazsis if the comesponding goals of the Energy Strategy 2020 are fo be
achieved.

w) In the case of tradihonal energy, the poonty lies m the distnbufion and installabion of
clean and efficient cook stoves, especially m Guatemala, Hopdwras and Micaragua, which consume the
most firewood in the region. Feliable data on firewood consumphon would allow the establishing of a
base scenano, necessary to defermume the best strategies and projects and to measure progress m the
sustamable use of firewood mn the abovementioned counfnies. It is recommended that a datzbase be
creafed to track firewood consumption and momfor the effect of clean and efficient biomass cook stoves,
not only for firewood conservabion policies but also for policies ammed af reducing environmental
ermssions and negative effects on the health and wellbaing of mral populations.

d) Develop efficiency mdicators to measure policy effectiveness

It is difficult to measure the success of Energy Efficiency programs, due to the lack of data and
indicators to monitor the impact of government EE policies on energy use. The CEPAL BIEE project amms
to bndge these gaps by creating energy efficency mdicators m Ceniral Amenca. Enerzy Efficiency

indicators, when implemented, will not only help m the creating a database to measure the opact of EE
polices, but wall also allow for benchmarking between countnies m the regon. It 1= recommended that

countnes copwmt the necessary resources to ensure the successful creation of the energy efficiency
indicators that are proposed in the BIEE project.
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&) Energy efficiency in the transport sector

The transport sector 15 the largest consumer of hydrocarbons. Energy Efficiency measures aimed at
the transport sector are crucial to the success of any nafional energy efficiency program. At present, there are
no fuel subsidies in Cenfral Amenca though m many countres there are pressures to reduce taxes on diesel
and gasoline which in addihon fo having a megattve fiscal impact could send the wrong sigmals by
encouragmg fuel consumption. The modermzation of both public and cargo transport 15 an Importand
prionty. The resumption of wrban tram services m Costa Faca, bus amd transit systenys (BET) mn the capital
cities of Guatenala and Panama and the first subway line m Panama City, are all important projects whose
benefit: should be assessed. and which can be repheated Central Amencan countnies should look at
developing modern efficient and cost-effective public transport semaces to reduce dependence on prvate
vehicles. Enargy Effictency standards for passenper and transport vehicles must be estabhshed as part of the
mezsures aimed at the transport sector.

f) Engage stakeholders in the energy sector

The success of Energy Effimiency programs depends a lot on the commitment of all parhes
mvolved. In this respect, it mmst be stressed that the commutment of the Elecinerty and Petroleum

Dhstrbution Companies 15 essenhal to the success of end use energy efficiency programs. Electricity
Companies m the region should be encouraged to set up Demand Side Management (DSM) programs to
promote energy efficiency among their customers. DSM can play a major role 1n reducing demand for
new electnofy generation capacity, though care should be taken that there are sufficient incenfives for
electricify companies to promote DSM imbatives.

) Eegional energy efficiency initiatives
At the regional level, SICA and the Central Amencan countnes should coordmate with other
agencies and infegration imbatives, aspecialby:

1} The Secretaniat Council for Econome Infegration (SIECA), for discussion and approval
of techmical regulations and standards for energy efficiency and harmomization of all proceedings of
national conformity assessment, with a view toward promoting a regional market of products and serices
for EE;

m) The Central Amencan Council for the Enviromment and Development (CCATY) should be
a key partner m sesking green funds for EE programs;

1iL) The Mesoamerica Project, with respect to the Enhighten Imitiative and other energy
efficiency programs.

Each country will have to prionfize its respeciive nabonal achons in order fo make progress m the
sustamability and goals of EE programs.
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STATISTICAL APPENDIX
Statistical Appendix
TABLE1
CENTRAL AMERICA: SUMMARY OF THE ENERGY STATISTICS, 1011
Umdad _ Total  Lost Rica El Salvader Guatemals Honduras Iﬂ-'mglg Tanama

et proeration CWh 42910 876 59014 B1466 TI1M.§ 35673 7,705

Hidroselectricity " 20,6250 7.134.6 2.080.3 40842 1EME 4382 40719

Geotharmal " 31EE2 12725 1430.0 1371 - 415 -

Tharmal " 17,7802 o310 24EL1 38153 4 101.2 2.681.1 38306

TWind - TITE 4145 - - 1146.7 ] -
Exports of electicity " IE7.7 419 101.6 1534 11 405 £l
Imzports of electicty " BTLE 4% 2158 5255 443 L] T2
Taotsl energy for conmnmption = 424073 aTNE s8Rl = B4TEE TI1618 34536 75941
Salf prodonction " 3&e s - 114.0 - - B3l 1714
Electricity sales CWh 35,5401 ES5221 8 M5 7,391 % 51339 26211 6,531

Fegulaied - 32,1574 ES511 6 4 6688 49427 51339 25064 6,263.1

Basidential - 33841 1.501.7 2.167.5 BOEE 2.084.1

Commarcial (genaral in CK) " 20070 12977 6215 2, 797.1

Imdasirial " 20068 1370 GELE 452 B

Oethaer " 2247 310671 bR I3 1 b |

Mot rernlated " JAEL 6 SRE.T 14483 T 3401
Cusiomer EGEEII6 1497001 1530604 LETOOLF 1334601 B64, 168 40,820

Basidential 1. x0500% 1404334 1,214,024 BO4, 735 750,504

Commarcial {genaral in CE) 192,020 107 260 40158 78,346

Imdhustrial BE.B1& 1,632 76085 1,612

Other 117,370 11,663 2,689 10,277

TABLE ?
CENTRAL AMERICA: AGENTS IN THE ELECTEIC INDUSTEY, 2011
C El (Cmaternala Honduras Micaraguna Pamama Central Ametica
Rica Sahrador

Total 39 44 128 35 37 4 327

(Generation 3§ 1% 55 35 14 27 185

Transmission 1 1 4 1 1 1 g

Dristribmtion g 2 19 1 13 3 52

Commercialization 12 12 24

L'HIEE CODSTIETS 3 38 9 13 G5

Source: CEPAL, on the basis of official fizures.
Foomote: In the tofal, Azents whe fake part twice or mers tmes in the different activities it counts ooly one;

Ty thiat, the sum can be different.



TAEBLE 3
CENTRAL AMERICA: DISTEIBUTION COMPANIES INFORMATION, 2011

Saleg Chestormer Income Ayerage value mversge comsurmpiion
(B IWh) {0080 5 B ML) (B KW (EWh/customer)
‘Costa Rica B 522 501 1497 00D G40 321 087 Ta 19 5 693
ICE 3431198 652 834 272 654 541 7046 5255
CHNFL 3318054 400 843 250 822 687 75.59 6 638
Coopealfar 22 760 6424 1732 188 7611 3543
Coope gnamna 342 384 G4 124 26 08T 0D T76.18 5339
Coopelesca 364 234 T4 408 4 255 158 65,59 4 751
Coopesanto 101 577 37048 9411 252 o462 2677
ESFH 545 852 70014 31952 923 58.54 ]
TASEC 394 552 B9 315 32 2046 278 B1.22 4 440
El Salvador 4 668 824 1531 604 BG4 113 0.1 3 048
CAESS 2013 728 541 TR0 300050 019 iny
Diglsar 1140843 320731 242 5446 0.21 3548
EEDQ 482372 253 818 114 419 0.24 1 900
Diensem 111 452 d 488 27105 024 1 676
AES-CLESA B32 045 328 843 178 224 021 1 532
Edesal 30912 11033 6 346 0.21 2 802
B&ED 26113 10 4136 0.15 2611 288
Abmuzzo 2161 Q8 385 0.17 23 070
Guatemala 4 947 663 2420 013 803 4TH 018 1887
Dienrsa o6 B0 3 530 882 178 566 0.22 1 476
Diencsa 1 040 B85 903 906 2344712 0.23 1152
EEGSA 2678 T48 ORI D06 438933 0.15 2725
EEM 426 127 193 191 5 268 0.15 1204
Honduras 5233 MY 1334 601 17 847 020 341 3 oz}
EMEE 5233 907 1334 601 17 847 010 if 3 o2z
Nicaragma 2526 320 864 168 10 474 625 4146 1923
Diiznorie 1253 D&7 457 004 52550038 4.185 1742
Diissur 1232 954 37T 00T 5087 054 4.127 3270
Aprodelbo &0 o4 1593 4.186 77
ATDEFR-BEL 1327 1381 5187 3.908 557
Bloefields 21581 & 787 58 960 2.731 1454
Bonanza 2 348 1979 B 534 3.635 TEE
El Blhuif 742 470 2047 2.758 1578
Fukra Hill 1031 1213 4170 4.044 B850
L. Parlas 1082 B40 3887 3.5027 1288
Mulnkukn 2 E4D 3326 10 475 3.677 857
Fosita 3178 3104 12 084 3961 1 056
SIUHA 4 208 4078 165457 3211 1032
Wiwili 1255 2105 4376 3488 506
Panama i 263 050 40 829 1066 573 01T T 449
Edemet 3197 360 360 57T 551 654 0.173 g 651
EME4 2 525 TBO 350 900 441 109 0.175 T 018
Edechi 530010 111 352 T3 E10 0.137 4 549

Source: ECLAL, o the basis of offcial figumes.
Nate: In El Salvador and Groatemala the incemes are estimated in thowsands of dolars.



TAELE 4
CENTEAL AMFRICA- OIL DERIVATIVES CONFURFTION, 2¥011

Comtry @ egtion ™ Somal IBG Cmolm Kernder Daelod Fad ol Ofen Sl Thesalol Fuelond

Viohmne (Thousand bamels)
Total 111,457 93848 10358 2MMF TI03  365TE 695 1LER 17,8 1321 15327
Costa Rica 18,323 15666 1365 654 1387 55 T p... L4657 662 L
Fl Sabesdor 15425 14031 2502 4005 28 470z 1885 171 LT 14 LoE3
Grzimmala 26318 3491 3010 7983 7 0207 22 138 1E27 13 1E14
Honderx 18,228 12,807 M 433 ™ 5158 15m 136 5321 115 5,205
HMicmagm 10,7646 5,903 T lE¥m 1587 3334 113 458 3, B4 141 3,721
Panamy 11406 18712 L4 5357 3% T2 = 450 3,784 12m 2,508
Stuctons (Parceniages)
Total 100.0 1.0 JL& 16 B4 T4 in 1D0a 127 ET3
Cesta K 100.0: 8.2 T4 £3 Be 45 L6 100 2.0 6.0
Fl Sabesdor 100.0 175 e a7 % 139 112 1D0a 12 SEE
Guzimmaka 1000 114 i1 ) 05 T4 ig 100 6.1 B3l
Homdem 1000 73 I35 5B 47 114 11 1004 22 e
Hicmgm 100.0 11.5 s b 853 15 13 1D0a 3 BG4
Panamm 100.0 23 2E1 174 1.4 12 pd. 1p00 337 653
Fichal strectom (Perce arages )
Total 100.0 843 L 266 54 32 i 16 157 4 &7
Coesta K 100.0 .0 T4 0 1.6 353 42 14 20 346 it
Fl Sabeador 100.0 e 162 2640 &3 ki) 129 11 71 0l T
Guzimmaka 1000 Bl 114 M3 12 353 BT 1 | a9 04 L1
Homdem 100.0 TR 53 n7 41 s B2 ar =2 0.4 RS
Hicmgm 100.0 4.1 T4 178 LT jlo 14 4.6 e 13 Hb
Panam 100.0 83.2 T.B 234 144 4 1a 11 168 3.7 1.1

Souree: BOLAC, bused] on alficel informstios
Mt Fisal commmption in ofer inchades | 400 kil osbe conumtion dn the regdon | | LRY kbl s Cronessals sl 125 kbl Tnom Mhossge.



TABLE 5
CENTRAL AMERTCA: IMPORTERS OF OIL AND DERIVATIVES, 1011

- Tatal Costa Rica  Fl Sabeador Gnxtemaly Homduras N:iﬂ.L'IE'I.I Pazapea,
Total liquid derivatves 32 1 10 15 & 11 4
. Minhisocioeal 1 1 X 2 1 i
Esso Emso i Eszo
Chesron- ChesTon- Chengon-
Taxaco Chasron-Texaco Tuxaco Tuxaco
2. Macicmal
) Big xine
Non dhwemify B 1 3 b 1 4
Bacops " ATha b Potrotals/ Al
Pama* Puma Patrosur Cop
Uno * Potronic
Uno
Diwarify
(slisctric) 8 2 2 3 1 1
Draka Droka i Eac Potroiormi-
Hajapa {Ganor Enarsa males
Lafusa
b)) Sxoall siza T 3 1 3
Comnbustibles ¥
Darrvados Homdnpetrol  Asroservicios
Pacific Astaldi
Dotrolat Comax
Total LPE & 1 4 & p 1 1
Charon-
Minltinacinnal 1 EW Taxaco
Fsgional 2 Tropigh® G- delPactfica® Gas Camibs®  Tropigin®  Petopart’
ZGm® Tropigas” ZGm® TGm’
. Motropolitano
i
Wacinnal 5 inn:pn Eui.u.m.r E-I.n:-'hl]
Gustega
Dl

Source: ECLAC, based mnf-ﬁd.ﬂiu.ﬁ::mﬁcn.ltaguu:ulj&nmmniuﬁatm immparts for the local markets om 2011 It not
appsars the companies with operations in the free taxes mones of Panama Channal

* Bafinaries owner conpanies. Basa refinery its proparty of Puma and Une (Tama Group)) that by the shares of Esso and Shall
repectively.

* Fafir to the companiss of E. Zarsgees group.

* Bafir tv the companies of b, Farsgom group.

* Refor to the companiss of T. Zaragora group.
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