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Executive Summary

Introduction

This report was prepared in response to a
request by the government of Honduras
for assistance in the preparation of a power
sector strategy for the country. Specifically,
the government asked for help in identifying
the main issues in the power sector, and
in addressing them through formulation
of a clearly defined, achievable strategy.
Left unresolved, these issues risk derailing
the country’s macroeconomic framework,
potentially damaging the competitiveness of the
country and its prospects for poverty reduction.

The main issues to be analyzed in the study
were identified at a workshop held on September
19,2006, in Tegucigalpa, jointly with the Secretaria
de Recursos Naturales y Ambiente (SERNA) and
the Comision Presidencial de Modernizacion del
Estado (CPME), and with the participation of
representatives from the Empresa Nacional de
Energia Eléctrica (ENEE), civil society, the private
sector, Congress, public sector agencies, donors,
utilities, and ministries. It was decided that the
study would be divided into two components:
(a) the first would identify and evaluate options
on institutional reforms, particularly ENEE’s
restructuring and management, and securing
electricity supply; and (b) the second would
formulate a power sector strategy. Two reports
will be prepared, with the second report to
be finalized according to the timing of the
government’s decision.

This first report analyzes the institutional
and policy issues; financial and fiscal concerns;
social aspects, such as tariffs and subsidies,
and access to electricity; and investment
requirements—including the development of

renewable resources. The report is divided into
two parts. Part A presents a diagnostic of the
electricity sector, including ENEE’s financial
performance, fiscal impacts, reliability of supply,
institutional and legal framework, pricing policy,
and electricity coverage. Part B evaluates the
options available to improve sector efficiency,
ensure financial sustainability, promote the
diversification of energy sources, and increase
electrification coverage.

Diagnostic of the Sector

In the early 1990s, the electricity sector in
Honduras experienced a severe financial crisis
when electricity tariffs were not adjusted to cover
the debt service of the El Cajon hydroelectric
project commissioned in the mid-1980s, and
ENEE’s performance was poor (electricity
losses of about 28 percent, overstaffing, and
poor maintenance of thermal plants). The
financial crisis led to the energy crisis of 1993,
when a severe drought coincided with a lack of
generation reserve capacity. There was an urgent
need to mobilize private financing to expand
generation capacity and to improve ENEE’s
performance.

The response to this crisis was the sector
reform of 1994, based on a new Electricity Law
that established a competitive power market
(vertical unbundling, freedom of entry to all
sector activities, open access to transmission and
distribution networks, and freedom of choice for
large users); the separation of the roles of policy
making, regulation, and provision of electricity
services; application of cost-recovery tariffs and
targeted subsidies; and private provision of
electricity services.

Xv
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The new market model, and the underlying
assumptions made by the reformers, proved tobe
too ambitious for Honduras, with a small power
system, a tradition of political clientelism, and
weak institutions. First, the competitive market
envisioned in the law was not implemented
because the distribution networks were not
unbundled and privatized, and ENEE continued
operating as a vertically integrated state-
owned enterprise and a de facto single buyer,
responsible for procuring all the new energy
required to meet demand. Second, the separation
of the government roles was not effective:
SERNA and the new Energy Cabinet lacked
the technical support and expertise to conduct
energy planning and policy making, and ENEE
continued to play a major role in these activities.
The new regulator, the Comisiéon Nacional de
Energia (CNE), had a marginal role due both
to a lack of political support to implement the
new regulations and to its lack of resources and
ENEE’s dominant role in the sector. Third, the
principles of cost-covering tariffs and targeted
subsidies have not been implemented due to
inadequate political commitment, but also
because of the dependency on imported oil for
power generation, which resulted in high and
volatile generation prices that were not passed
on to retail tariffs.

The de facto single-buyer model has been
successful in attracting private investment to
expand generation capacity based on long-term
power purchase agreements (PPAs) with thermal
generators and small renewable projects. The
combination of PPAs, backed by payment
guarantees of the government, and the selection
of diesel plants, with low capital costs and
short construction periods, reduced the market
and project risks for private investors. Since
1994, private developers have invested some
US$600 million in about 800 megawatts (MW) of
medium-speed diesel and gas-turbine capacity.
In addition, they have invested some US$70
million in 110 MW of small hydro and bagasse-
tired capacity that benefited from fiscal and price

Xvi

incentives. Reliance on the private sector has
thus become the norm for generation capacity
expansion.

ENEE'’s performance is still poor. Electricity
losses increased from about 20 percent in 2001
to 25 percent in 2006, mostly related to theft,
fraud, and illegal connections. The expectation
of a future restructuring and privatization
postponed needed actions to improve ENEE’s
corporate governance and modernize its
information systems and commercial practices.

The hydro-dominated generation system
of the mid-1990s was converted to a thermo-
dominated system, and Honduras now depends
on imported fuels for about 70 percent of its
power generation (almost all thermal generation
under PPAs). The cost of energy purchases and
fuel expenses doubled from 2001 to 2006, due
to a higher share of thermal generation and the
steep increase in heavy fuel oil prices. ENEE'’s
revenues, eroded by high nontechnical losses,
could not cover the increases in costs.

ENEE had to rely on emergency generation to
meet demand during 2001 to 2004 due to delays
in procuring new generation capacity. About 180
MW in skid-mounted diesel generators were
leased in 2002 to 2004 to meet an energy shortfall
in the period before 410 MW in new PPAs were
commissioned. In 2007, the supply/demand
balance has again been tight, with a capacity
reserve of about 5 percent.

The visible results of this situation are
twofold: (a) the looming energy crisis that could
affect Honduras over the next two years, and
(b) the financial crisis of ENEE.

The Emerging Energy Crisis

The new generation capacity, which is planned
to be commissioned in 2007 to 2010 (about
150 MW, mainly in renewable power), is not
sufficient to meet demand growth. A capacity
shortfall of about 70 MW is estimated for 2008,
which would increase to 275 MW by 2010 (see
Figure 1). Considering that no new power has
been contracted, and that development of new



Executive Summary

Peak demand | Small renewables

'
-------- [ttt Rttty At Sl il St Nt ittty Slitititididiiid
' ' ' '

'Shortfall |

1,200
=
=
800
400
Hydro ENEE
0
N~ N~ [ee] [e0] (@2 » o o
Y < < < < < ™ )
s 3 s 3 s 3 & 3
month/year

Source: Authors’ calculations, 2007.

generation projects would take about three
years, it is likely that Honduras would have to
rely again on expensive emergency generation
to meet demand during 2007 to 2010. Although
the need for new generation capacity by 2009
was anticipated two years ago, the development
of the required generation projects has been
delayed due to a slow decision process.

There is a large backlog of transmission and
subtransmission investments that could not
be implemented as planned due to financial
constraints. ENEE had to install expensive diesel
generation in some congested industrial areas
in the north and downgrade the transmission
planning reliability criteria. Further delays in
strengthening the transmission networks will
increase the probability of blackouts, operating
costs, and electricity losses, and worsen the
quality of service.

ENEE's Financial Crisis

ENEE has been incurring annual financial
losses of about Lps.2.5 billion (equivalent to
almost 2 percent of Honduras’s gross domestic
product). Its internal cash generation has been

negative, and ENEE has had to postpone needed
investment in distribution and transmission and
has had to finance the shortfall with expensive
revolving loans from local banks and credits
from thermal generators on the payment of
energy purchases that amounted to Lps.2.3
billion in 2003 to 2005. Debt service coverage and
contribution to investments have been negative
during the past five years.

The financial crisis can be explained by a
combination of factors: (a) poor performance (high
electricity system losses); (b) the vulnerability of
generation costs of a thermo-based power system
to high and volatile international oil prices; (c)
high costs of the long-term PPAs contracted
in the 1990s, which reflect high market risks
and expensive emergency solutions; and (d)
the average electricity tariff, which covers only
about 80 percent of the efficient supply costs.

Government direct contribution to alleviate
ENEE’s financial crisis during 2001 to 2005
was moderate. The net direct contribution,
estimated at about Lps.1 billion, was mostly
for rural electrification projects. In addition, the
government has paid about Lps.1.4 billion in
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EIE Financial Projection 2007-2010

Business as Usual Scenario

14,000

12,000

10,000

.

8,000 —

6,000

4,000

Million Lps

2,000

o P

-4,000

|

-6,000
2006 2007

2008 2009 2010
year

|- Net financial loss =1 Cashflow deficit =& Operating revenue =i Fuel and energy purchases

Source: Authors’ calculations, 2007.

direct tariff subsidies to residential consumers.
However, ENEE’s annual financial losses during
2002 to 2006 are a more appropriate reflection
of the economic cost, because they reveal the
huge need for investments in the sector, the
alarming cash-flow position, and the structural
imbalances between costs and revenues.

A business-as-usual scenario—no actions
taken to reduce commercial losses and to reduce
electricity subsidies—is not sustainable in the
short term. The operating revenues will not be
sufficient to cover the fuel and power purchases,
and by 2010 the financial loss will increase
to Lps.4.4 billion and the cash-flow deficit to
Lps.3.9 billion (see Figure 2). There is no fiscal
space to finance the deficit, and Honduras could
face a severe energy crisis.

The Challenges

The government of Honduras must meet its
main goal of ensuring a reliable, efficient, and
sustainable energy supply under difficult
circumstances. The power sector is in crisis: high
electricity losses, lack of cost-recovery tariffs,
negative cash generation, loss of ENEE’s net
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worth, high dependency on imported liquid
fuels for power generation, tight supply/
demand balance, and a backlog of transmission
investments. The crisis will deepen in the short
term if substantial and immediate corrective
measures are not taken. Electricity demand is
expected to grow atahighrate, above 7 percent per
year; about 250 MW in new generation capacity
will be needed by 2010. High international oil
prices are likely to persist, and generation costs
may remain high and volatile. In addition, there
is no fiscal space to finance the electricity sector
or increase electricity subsidies.

In the short term (2007 to 2010), the main
challenges are to improve ENEE’s critical
financial situation and avoid the emerging
energy crisis. Keeping the lights on is essential
for the political survival of any government. For
the medium and long term, the report identifies
four major challenges: (a) ensuring the financial
sustainability of the sector, (b) mobilizing private
finance to ensure a sustainable and reliable
supply, (c) diversifying the energy sources, and
(d) increasing access to electricity services by the
poor. The report identifies and discusses several
options to address these challenges.
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Short-Term Challenges
and Options

Improving the Financial
Performance of ENEE

The main factors under the control of ENEE and
the government that have a substantial impact
on ENEE’s financial performance in the short
term (2007 to 2010) are electricity losses and
electricity prices. Any reduction in commercial
losses is converted into more sales and less
generation, which means higher revenues and
lower energy purchase costs. Any increase in
average retail prices is converted into higher
revenues and energy savings.

Substantial improvements in electricity
losses and electricity tariffs are required to
reverse ENEE financial losses during 2007 to
2010. The analysis of ENEE’s financial projections
under different scenarios shows that reducing
electricity losses to about 16 percent in four years
and aligning average tariffs with economic costs
in about three years would produce a cumulative
cash-flow surplus during this period. A gradual
improvement in losses and tariffs would result in
a cumulative cash-flow deficit of about US$200
million and would not be sustainable, taking
into account fiscal constraints. A substantial

improvement in losses with no tariff adjustments
would also result in a deficit of US$239 million
(see Table 1).

Most of the electricity losses are commercial
losses that can be reduced in the short term
with substantial corrective measures. A recent
study estimated that technical losses are about
10 percent, implying that current commercial
losses are about 15 percent, of which about
39 percent corresponds to fraud, 29 percent to
illegal settlements, and 29 percent to billing
errors (see Table 2).

A comparison with regional countries
indicates that electricity losses in Honduras are
high and that all countries in the region (except
Nicaragua) have been able to keep losses near or
below 15 percent, an indication that this target
can be achieved by good management and better
commercial practices (Figure 3).

ENEE is currently implementing a loss-
reduction program as a key element of a short-
term financial recovery plan. The program
includes a high-profile and publicized operation
(Operacion Tijera) that has motivated consumers
in arrears or in irregular situations to pay their
bills or request regularization of their connections
in order to avoid the announced service cuts. The
program includes a US$30 million investment
in prepaid meters, tamper-proof connections,

EXSI =neess Financial Projections (2007-2010)

Moderate Major No Tariff
Corrective Corrective Adjustment
Measures Measures
System losses
2006 % 25.2% 25.2% 25.2%
2008 % 23.8% 20.7% 20.7%
2010 % 22.6% 16.2% 16.2%
Average retail tariff
2006 Lp/kWh 2.00 2.00 2.00
2008 Lp/kWh 215 2.37 2.00
2010 Lp/kWh 2.28 2.40 2.00
Additional generation MW 275 170 170
capacity requirement
Cumulative cash flow US$SMM -200 168 -239

Source: Consultoriu Colombiuna, Loss study und Authors” culculations, 2007.
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Table 2

Cause Residential Commercial Industrial Other Total
Fraud 15.0 8.4 12.0 3.2 38.6
Billing errors 1.4 6.4 9.2 2.4 29.4
Marginal settlements 11 6.2 8.9 2.4 28.6
Meter calibration 0.6 0.3 0.5 0.2 1.6
Other causes 0.7 0.4 0.6 0.2 1.8
Totals 38.8 21.8 31.2 8.3 100.0

Source: Consultoriu Colombiunay, Loss studly.
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and other equipment. The operation shows
the importance of direct involvement in the
loss-reduction program by the top levels of
management, as was already done when ENEE
managed to bring losses down to 18 percent in
2000 from a high of 28 percent in 1995.

As a complement to the loss-reduction
program, the government may consider in the
short term other options (management contracts)
to attract experienced private operators and
improve ENEE’s performance (see page xxii).

On electricity prices, the report concludes
that there are substantial distortions in the tariff
structure and that the average electricity tariff

covers about 81 percent of the economic costs of
supply. There is a generalized cross-subsidy that
exceeds the limits established in the Electricity
Law and benefits mainly nonpoor residential
consumers with monthly consumption above
150 kWh/month. The analysis shows that the
generalized subsidy and a direct subsidy paid
by the government are poorly targeted and
regressive.

All options to align tariffs with economic
costs and target subsidies to protect low-
income consumers have a relatively high
political cost. The government would have to
consider substantial tariff adjustments in this
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m Summary Results Tariff Adjustment Options

Current Final
Price (after

Option 1 Final
Price (after

Option 2 Final
Price (after

Residential block  Average Cost of Direct Subsidy) Direct Subsidy) Direct Subsidy) Number
kWh/month Supply $/kWh $/kWh $/kWh $/kWh of Users
0-50 0.224 0.039 0.056 0.039 174,338
51-100 0.158 0.040 0.063 0.041 132,804
101-150 0.147 0.047 0.091 0.048 128,361
151-300 0.141 0.066 0.134 0.125 242,723
301-500 0.137 0.089 0.139 0.139 83,368
501- 0.134 0.109 0.143 0.143 43,747
Industrial medium- 0.107 0.105 0.2 0.119 134
voltage

Commercial 0.130 0.133 0.137 0.145 59,700

Source: Authors’ culculations, 2007,

presidential period to about 370,000 nonpoor
residential consumers, who currently pay
between 50 percent and 80 percent of economic
costs and have one of the lowest residential
tariffs in the region. Average tariffs for industrial
and commercial consumers already cover
economic costs and are one of the highest in
the region. Two options are discussed in the
report: one would involve increasing tariffs for
nonresidential categories by about 5.1 percent,
and the other considers an 11 percent increase for
other categories to mitigate the tariff impact on
residential consumers with consumption below
150 kWh/month, as shown in Table 3.

The argument that increasing tariffs is
counterproductive and is a bad option, because
electricity fraud will also increase in response to
higher tariffs, is weak in this case. Well-targeted
subsidies can protect low-income consumers
that may not be able to afford to pay a large
tariff increase. Other residential consumers
have relatively low electricity tariffs and most
likely can afford to pay a large tariff increase
distributed in monthly adjustments over two or
three years. What is important is to show that

tariff increases and reduction of commercial
losses are necessary actions to avoid energy
shortages, the option with the highest economic
cost for consumers and the biggest political cost
for the government.

The renegotiation of PPAs, included in
ENEE'’s short-term recovery plan, may marginally
reduce the financial burden of energy purchases
and should be used with care. The annual
capacity charges of existing PPAs now amount
to about US$110 million, or 25 percent of the cost
of energy purchases. A survey of PPA prices in
Central America completed in 2001 shows that
only the prices of Lufussa I and Elcosa contracts
are clear outliers, which may reflect high project
risks perceived by the pioneer investors in the
generation and use of expensive emergency
solutions. The new contracts with Lufussa III
and Enersa have very competitive prices. It has
been reported that a preliminary agreement
was reached to reduce the annual payments for
2007 to 2009 by US$20 million, but presumably
Lufussa and Elcosa are asking for an extension of
the expensive contracts expiring in 2010, and its
financial impact should be assessed with care.

XXi
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Avoiding the Emerging Energy
Crisis

The analysis of the generation expansion plans
shows that, in the short term, there is a deficit
of firm power in 2007 to 2010 of between 170
MW and 380 MW, depending on the scenario
(business as usual, moderate actions, and
major actions), which can be addressed only by
leasing skid-mounted diesel generation, which
can be deployed in the short term, and the
implementation of load management programs.
The supply /demand balances of the neighboring
countries appear to be too tight to provide firm
capacity support in this period.

Progress made in taking effective measures
to reduce electricity losses and to introduce cost-
recovery tariffs and energy efficiency programs
would have a substantial impact on avoiding an
energy crisis by reducing additional generation
capacity requirements. This would also produce
large financial benefits to ENEE by avoiding
contracting expensive emergency generation
for 2007 to 2010. The difference between the
electricity demand of the “business-as-usual”
scenario and the “major actions” scenario is
such that about 180 MW of expensive generation
could be saved.

Medium- and Long-
Term Options

Ensuring the Financial
Sustainability of the Sector

The loss-reduction program and tariff
adjustments are necessary short-term options
to improve ENEE'’s financial situation. However,
it is unlikely that substantial and sustainable
improvements in the performance of ENEE can
be achieved if its corporate governance is not
strengthened. Good performance is a necessary
condition to ensure financial sustainability,
because passing on ENEE’s inefficiencies to
tariffs or providing fiscal support are not valid
options in this case. Credible and competent
price regulation is another necessary condition.

xxii

The report discusses medium-term institutional
options to improve ENEE’s performance,
including the creation of independent business
units, management contracts, corporatization
and partial private control, and alternatives to
use competition as a further pressure for better
performance.

The restructuring of ENEE and the creation
of independent business units (IBUs) for
distribution, transmission/dispatch, and
generation, with separate accounts and transfer
prices, will provide incentives to improve
efficiency (performance of individual units
can be monitored and rewarded), facilitate
regulation of distribution and transmission
(separate regulatory accounts, transparent
pricing, and benchmarking), and help develop
competition (reduce barriers to open access
and increase autonomy of dispatch). This is a
medium-term option that will be initiated with
the restructuring study that the government is
expected to contract shortly.

However, the creation of IBUs is not sufficient
to improve the weak corporate governance of
ENEE. The transformation of these units into
separate companies subject to private-sector
corporate law, with an independent board of
directors and professional management and
with the participation of minority shareholders,
is an option that should be considered for the
longer term.

In the meantime, it is essential to reduce
commercial losses and improve the management
of ENEE. The recent ad hoc government
interventions in the management of ENEE (four
changes in about one year) have not been effective
and are not sustainable. A management contract
(transfer full or partial responsibility for day-to-
day operations to an outside operator) is a low-
risk public/private partnership that can be used
as an interim arrangement to attract experienced
private operators and improve performance.
However, the international experience with
management contracts in electricity shows
that they usually fail if the operator does not
have full autonomy to make key decisions and
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implement its proposed measures to improve
performance, and does not have a financial
stake in the operation of the utility (payments
linked to specific and measurable performance
improvements).

The contract with the Servicio de Medicién
Eléctrica de Honduras (SEMEH) for reading,
billing, and collections is not an appropriate
management contract to reduce losses, because
itis limited in scope and creates weak incentives
for performance. Several options are suggested,
such as soliciting international competitive bids
for a new management contract, renegotiating
the existing SEMEH contract, or contracting
private operators with full responsibility for
reducing losses in clusters of distribution feeders
with high losses.

A gradual transition from a single-buyer
model to a competitive wholesale power
market is an option to improve efficiency in
the power sector of Honduras. In the short
term, it is possible to increase the benefits of
competition for long-term contracts under the
single-buyer model by using public/private
partnerships to facilitate private development
of the capital-intensive projects required by
2013, by strengthening the financial position
of the buyer, and by establishing transparent
competitive bidding procedures to procure new
power.

In the medium term, once ENEE is restructured
and corporatized, the PPAs with competitive prices
can be transferred to the distribution companies,
which will be responsible for competitive
procurement of new power under long-term
supply contracts to meet projected demand.
Additional competition can be introduced by
promoting the development of the market for
large consumers (open access to transmission and
distribution grids).

Finally, in the long term, once the Sistema
de Interconexion Eléctrica para América Central
(SIEPAC) project is commissioned in 2009 and the
market of large consumers is expanded with the
creation of new industrial parks, a spot market
can be established to complement the market
for long-term energy supply contracts, facilitate

regional trade, and promote competition for the
market of large consumers. Changes in the law
will be required to create the institutions and
trading arrangements necessary to operate a
competitive market.

The improvements of corporate governance
and the development of a competitive market will
require capable policy making and regulation. A
short-term solution to improve policy making is
to strengthen the energy group of SERNA and
eliminate the Energy Cabinet. Improvements in
regulation require, first, political support and
government commitment to implement the
rules. Improving CNE'’s credibility is a longer-
term process that requires changes in the law
to increase its autonomy, transparency, and
technical competence.

Table 4 shows the timing and linkages
between the options for a gradual development
of a competitive market and the options for
improving the corporate governance of ENEE.

Ensuring a Sustainable and
Reliable Power Supply

The report analyzes the generation expansion
requirements and the financial results of ENEE
under three demand scenarios for 2007 to 2015,
which consider different assumptions on the
corrective measures taken to reduce electricity
losses and adjust electricity tariffs. In a business-
as-usual scenario (high case), no measures are
taken (electricity prices are frozen in nominal
terms and electricity losses continue to increase
gradually). In a base case scenario, moderate
corrective measures are taken (electricity prices
keep up with inflation, and electricity losses
are reduced at a moderate rate). In a low case
scenario, substantial corrective measures are
taken (electricity prices are increased to reach
a cost level equivalent to economic cost, and
electricity losses are reduced to 12 percent).

In the medium term, capacity additions
of about 600 MW in large hydroelectric and
thermoelectric projects will be necessary at
the earliest commissioning date, estimated for
2013, in order to meet demand growth and
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replace costly emergency generation to reduce
generation costs. Attracting the private sector
for the development of these capital-intensive
projects with long construction periods by 2013
poses a major challenge. It will be necessary
to complete technical and economic feasibility
studies and environmental impact assessments,
tind and select project sponsors, and implement
an adequate financing structure (public/private
partnership) to manage market and project
risks.

The planning and procurement process for
the development of new generation plants has
to be improved. ENEE had to rely on costly
emergency generation to meet demand during
2001 to 2004, and will have to do the same during
2008 to 2010, due to delays and deficiencies in
this process. The planning process should guide
future government actions (policies, investment
incentives) and provide a signal to investors to
induce an efficient allocation of resources. CNE
should establish rules and procedures for energy
procurement that promote competition and least-
cost generation expansion, providing sufficient
lead time for the preparation of proposals,
ensuring project financing and construction of
competitive projects.

Timely implementation of the least-cost
indicative generation plan is essential to
reduce generation costs. The report shows that
the average energy purchase price would be
reduced from about US$95/MWh in 2007 to 2010
to about US$87/MWh by 2011 and to US$75/
MWh by 2013, with the retirement of expensive
PPAs and emergency generation and with the
commissioning of lower-cost generation plants
beginning in 2011.

Diversifying Energy Sources

Honduras has the opportunity to implement a
diversification policy to reduce the volatility of
energy prices, decrease generation costs, and
improve energy security. There is a substantial
potential of untapped indigenous renewable
resources that can be developed at competitive
prices, because a long-term trend of high oil
prices is likely. Furthermore, the commissioning

of the SIEPAC project will expand the potential
for regional energy trade and the development
of large regional generation projects. Large
and economic coal-fired and gas-fired thermal
projects will not reduce the dependency on
imported fuels but can contribute to reducing
the volatility of generation prices (coal projects)
or to the development of clean energy (gas
projects).

To implement an effective diversification
policy, the following is recommended:

a. Promote public/private partnerships to
develop medium and large hydroelectric
projects and large coal-fired thermoelectric
projects, where the public sector supports the
completion of feasibility and environmental
studies; secures timely granting of licenses
and permits, and the implementation
of environmental mitigation plans and
settlement programs; provides financial
support mechanisms to ensure long-term
financing; and implements the projects
necessary to strengthen the 230 kV
transmission grid.

b. Eliminate the barriers to expanding regional
energy trade, mainly the lack of a spot energy
market in Honduras, the operation of ENEE
as a vertically integrated monopoly, the lack
of clarity of ENEE’s exclusive rights for
importing and exporting electricity, and the
preferential rights of local demand on local
generation.

Renewables. The development of renewable
sources is an important element of the strategy to
diversify energy supply, reduce vulnerability to
external shocks, and mitigate the environmental
impacts of energy production. Recent progress
in implementing this strategy has been made
largely as a result of fiscal and tariff incentives
sanctioned in a 1998 law. The current focus
is on the development of large hydropower
projects and on providing additional incentives
for the grid-connected renewable projects. The
potential for the development of off-grid and
small renewable sources appears to be largely
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untapped, though a resource base assessment is
not available. Little has been done to promote
micro- and pico-hydro power and the use
of photovoltaic capacity due to the lack of
specific incentives and policies for off-grid
rural electrification programs. Even the new
Renewable Energy Bill, which is now before
Congress, fails to emphasize specific incentives
and mechanisms for off-grid solutions.

Energy Efficiency. Energy efficiency measures
at both supply and demand are the most
economical options to reduce the need for
additional generation capacity and to improve
security of supply. In the case of Honduras,
the implementation of a well-structured loss-
reduction program could effectively reduce
the short-term need for emergency generation
and/or power rationing. Furthermore, energy
efficiency measures on the demand side could
be used in conjunction with rural electrification
programs to improve access and reduce the
impact of higher electricity tariffs.

Despite some recent progress under the
Generacion Auténoma y Uso Racional de Energia
Eléctrica (GAUREE) project, financed by the
European Union between 2000 and 2007,
Hondurasis still lagging behind other countries in
the region in terms of design and implementation
of energy efficiency programs. Large efficiency
improvements could be made in the areas
of air conditioning for both the residential
and commercial sectors. The electricity tariff
structure for residential consumers with tariffs
for low consumption that do not cover marginal
generation cost is also an impediment to the
success of energy efficiency programs.

A good opportunity to start a comprehensive
program for energy efficiency in the country
is the recently established Inter-Institutional
Group for the Efficient Use of Energy (GIURE),
with the participation of SERNA, the Consejo
Hondurefio de la Empresa Privada (COHEP), the
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Ministry of Education, ENEE, the Universidad
Nacional Auténoma de Honduras (UNAH), the
Consejo Empresarial Hondurefio para el Desarrollo
Sostenible/Proyecto de Eficiencia Energética en
los Sectores Industrial y Comercial de Honduras
(CEHDES/PESIC), CNE, and the Colegio de
Ingenieros Mecdnicos, Electricistas y Quimicos
(CIMEQH). The group has formulated a plan to
reduce the national energy demand by 100 MW
in 2008, equivalent to an 8 percent reduction of
the peak demand forecasted by ENEE. The plan
includes a number of activities and projects to be
carried out by the individual agencies.

Improving Electricity Coverage

Social electrification is an important part of
the government’s poverty reduction strategy,
particularly in rural areas where the electricity
coverage reaches only 45 percent compared to
94 percent in urban areas in 2006. Electrification
was programmed under the 1994 Electricity
Law for the Electricity Sector with the creation
of the Social Fund for Electricity Development
(FOSODE). The early outcome has been positive,
increasing the national coverage from 43 percent
in 1994 to 69 percent in 2006.

The government set a target to increase
national electricity coverage to 80 percent
by 2015, giving equal priority to urban and
rural areas. The unit connection cost by grid
extension is projected to further increase because
more remote and less densely populated areas
are to be connected. The annual investment
needs are estimated by FOSODE to be around
US$16million. However, this cost estimate covers
only the direct costs of extending the existing grid
to the users, and does not include the investment
costs for subtransmission networks and running
costs for the needed new generation capacity.
Moreover, since the current tariff to new users is
much below the cost-recovery level of providing
electric services, there will be profound fiscal
impacts on cross- and direct-subsidies associated
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with achieving the government'’s electrification
targets. At the current tariff level and current
consumption level for the newly connected
customers, the tariff deficit and the direct subsidy
resulting from new connections are estimated
to be US$4.1 million in 2007 and to increase to
US$48 million in 2015.

The government’s current policy of
subsidizing consumption seems to be inefficient.
First, the cross-subsidy schemes embedded
in the current tariff structure have benefited
the segment of the population that is not most
needy. Only 42 percent of the poor households
have access to electricity, suggesting an error
of exclusion of about 58 percent and an error
of inclusion of 52 percent. Second, the direct
subsidy on consumption by grid-connected users
has resulted in the grid-connected users paying
much less than the unconnected residents for
getting the same level of electric services, even
though evidence shows that the grid-connected
users can afford to pay a higher tariff.

The challenges ahead include the need for
an integrated policy for rural electrification,
improving human resource capacity and the
funding level of FOSODE, increasing the
participation of the private sector and local
governments, mobilizing financial resources
to meet investment needs, promoting and
developing economically viable off-grid
solutions, rectifying the error of inclusion in
subsidy, and retargeting the resources toward
new connections.

To meet these challenges on the institutional
front, it is recommended to, in the short term:
(a) strengthen SERNA as the de facto energy

ministry in its capacity of developing strategy,
planning, and policy formulations in rural
electrification; and (b) strengthen the technical
capacity of FOSODE with the necessary
training in electrification options based on
stand-alone technology, renewable energy,
and in the development of business models
that use alternative energy options. In the long
term, it is recommended to transform FOSODE
into an autonomous, unified fund through
which all current electrification efforts can be
promoted, both for grid extension and stand-
alone systems. It is also desirable to correct the
distorted residential tariff structure and transfer
the residential tariff subsidy to increasing
coverage.

On the policy alternatives regarding
tariffs and subsidies, it is recommended to
increase the tariff to the cost-recovery level
and retarget the subsidy to the neediest, thus
freeing up resources that could be used to
increase electricity coverage. A policy mix of
increasing the residential tariff by 20 percent
and reducing direct subsidy by 10 percent
would lead to almost doubling the benefits to
the low-consumption customers, increasing
the ENEE’s revenue from tariff collection by
US$2.6 million per month, and freeing up
the government’s subsidy of US$121,000 per
month. If these resources were available, nearly
46,000 new connections could be added each
year, assuming an average connection cost of
US$700. This would mean that the government
target of 400,000 new connections up to 2015
could be met without the need to mobilize other
resources (see Table 5).
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Executive Summary

Evaluating the Financial b.
Impact of the Options

On the basis of the previous analyses, financial
projections for 2007 to 2015 have been developed.
The results for the short term (2007 to 2010) were
just presented. Table 6, which summarizes the
results in the medium term (2011 to 2015), shows
the following;:

a. The adoption of major policies, including
substantial improvement in corporate
governance and the operation of the
wholesale market, may bring electricity
losses down to efficient levels by 2015,
reduce the need for new generation capacity,
and provide substantial cash-flow surpluses
in the medium term.

Increasing the average tariff to the level
of efficient reference costs of Lps.2.4/kWh
produces large cash-flow surpluses by
2015, when the electricity losses have been
reduced and the average generation cost
has decreased by about US$15/MWh with
respect to the cost for 2009 (as a result of the
commissioning of lower cost generation).
This indicates that the current reference costs
may be high once lower-cost generation
plants are commissioned, provided that
international crude oil prices stay at current
levels of about US$60/bbl. Electricity prices
could be reduced by 2013 based on the
economic generation cost prevailing at that
time.

Table 6 Summary Results Scenarios
Moderate Policies Major Policies
(Base Case Demand (Low Case Demand

Scenario) Scenario)
System Loss Reduction
2006 25.2% 25.2%
2015 19.7% 12.0%
Average Retail Tariff
2010 2.28 2.40
2015 2.40 2.40
Medium Term 1,258MW 1137MW

Cumulative Capacity
Requirements (2007-2015)

Cumulative cash-flow USS710MM
(2011-2015)

US$1,180MM

Rural Electrification Investments 80% coverage by 2015; investment to be financed by grants,
and target government contributions, and funds released by the reduction of

direct subsidies

Institutional Options Improving management and Moving toward a more market-
corporate governance including oriented industry structure

through management

contract  with private investments and
management

Source: Authors’ culculations, 2007.
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Part The Electricity Sector

A Diagnostic

In the last few years, the financial and operational
performance of the state-owned vertically
integrated utility, the Empresa Nacional de Energia
Eléctrica (ENEE), has seriously deteriorated, and
with a deficit above 2 percent of gross domestic
product (GDP) is threatening the stability of the
macroeconomic framework and the prospects
for poverty reduction. Action is also needed to
ensure the availability of additional generation
capacity for 2008. The oil price hike of the last
two years has translated into a large increase in
the cost of electricity supply because Honduras’s
power generation is largely based on petroleum

imports. Furthermore, last year’s policy to
freeze electricity tariffs and retail petroleum
prices on the eve of the national election is being
continued by the new administration, and has
widened the gap between the utility’s costs and
revenues. The root causes are (a) the institutional
imbalances in the sector; (b) political interference
in the operation of the ENEE; (c) poorly targeted
subsidies; (d) high generation costs; and
(e) uncertain policies regarding the development
of new generation projects, including renewable
energy. These issues are described in this
chapter.






1
Financial Situation

of ENEE

This chapter presents the financial results
of ENEE for 2001 to 2005, with the income
statement, cash flow, and balance sheet; analyzes
the internal and external factors that had a major
impact on the results; and identifies the main
drivers for financial performance in the future.

Income Statement

For the last six years, ENEE has been incurring
substantial financial losses. From 2001 to 2006,
net losses increased from Lps.18.9 million to
Lps.2.4 billion, after reaching Lps.3.2 billion in
2003. Operating revenues do not cover operating
expenses. The financial losses after excluding
the exchange differential, which is a purely

m ENEE's Income Statement

accounting “loss” or “gain” due to exchange rate
variations, are about Lps.2 billion per year after
2001. Expenses in fuel and energy purchases and
depreciation account for about 85 percent of the
costs. The financial losses increased substantially
after 2001, mainly due to the sharp rise in
energy purchase costs and in fuel prices, a large
adjustment in depreciation charges, and very
limited tariff adjustments (see Figure 1.1).

High Costs of Energy Purchases

The costs of energy purchases were high during
2001 to 2006 due to: (a) ENEE’s poor performance
(high commercial losses), (b) inefficiencies in the
procurement of energy (additional emergency

Operating revenue

\

Fuel & energy purchases

14,000
Exchange diferential
12,000 Other expens.es and
interest
Depreciation
10,000
(%]
a 8,000 -
-
c
.2
= 6,000 -
=
4,000
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Source: ENEE, 2007.
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m Honduras Energy Balance and Losses 2001-2006
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generation and expensive power purchase
agreements [PPAs]), and (c) the dependency of
power generation on imported fuels and external
shocks (high international fuel prices and
below-average water flows). The combination
of these factors increased the amount of energy
purchases (about 70 percent of total generation
needs) and their average price.

The amount of energy purchases increased
by 77 percent, while electricity sales increased
by only 32 percent. There are two contributing
factors: (a) electricity losses—mostly related
to theft, fraud, and illegal connections—
increased from 20.1 percent to 25.2 percent;
and (b) hydroelectric generation decreased and
remained below average (see Figure 1.2). The
impact of high commercial losses is substantial;
an efficient company, with 12 percent losses,
could have increased electricity sales by about
15 percent.

The drop in hydroelectric generation is
analyzed in detail in Annex 1.1. A combination of
factors explains this decrease. First, inflows in the
El Cajon reservoir were below 70 percent of the
average in 2001, 2002, and 2004, which reduced
the run-of-river generation. To make up for the
energy shortfall, ENEE depleted the El Cajon
reservoir during 2001-04 and increased expensive
emergency thermal generation but was limited by
tinancial constraints. The operation of the El Cajon

4

2004 2005 2006

year

project at low reservoir levels reduced the firm’s
capacity on this project by about 90 megawatts
(MW), requiring additional emergency diesel
generation to meet peak demand.

The average annual price of energy purchases
during 2001 to 2006 remained high but relatively
stable, in the range of US$90/megawatt-hour
(MWh) to US$100/MWh, in spite of the fact that
the international price of heavy fuel oil doubled
in that same period (see Figure 1.3). The stable
but high purchase price is explained by the
following factors:

e During 2002 to 2004, when heavy fuel oil
prices where relatively low, in the range of
US$22 /barrel (bbl) to US$28/bbl, there was
a surge in more expensive diesel-fueled
generation, which was caused by the delays
in adding new plants running on heavy
fuel oil.

e During 2005 to 2006, when the new heavy-
tuel-oil-fired plants displaced the diesel-fired
emergency generation, a steep increase in
the heavy fuel oil price, to about US$45/bb],
caused energy prices to remain at the same
level.

e During this period, ENEE had to pay the
additional costs of expensive PPAs that were
contracted in the mid-1990s (Lufussa I and
Elcosa).
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Energy purchase price vs. fuel price
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Depreciation Charges

ENEE has been revaluing its assets yearly
since 1978, based on conditions included in an
International Development Association (IDA)
credit. More recently, ENEE’s external auditors
discovered that certain arithmetic errors had
been systematically made in applying the
method, and they recommended that ENEE go
back, correct the mistakes, and adjust the amount
of the accumulated revaluation. This adjustment
was made in 2002 and, as a result, the net value
of fixed assets, including the revaluation, was
increased from Lps.14 billion to Lps.33 billion,
and the depreciation expenses increased from
Lps.0.7 billion to Lps.1.6 billion. A preliminary
analysis shows that assets are overvalued,
suggesting the need for a revaluation based on

an engineering, economic, and legal assessment,
in addition to accounting considerations.

Low Electricity Tariffs

Inadequate electricity tariffs that did not cover
supply costs have contributed to the heavy
financial losses. Electricity tariffs were low
from the financial and economic point of view.
From the financial point of view, a comparison
of average electricity prices with unit costs (see
Figure 1.4) shows the following:

e The average electricity price increased
during 2001 to 2006 from US$85/MWh to
US$105/MWh.

e The unit cost of supply (total operating
expenses and financial costs, excluding
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exchange rate differential divided by total
energy sales) increased from US$87/MWh
to US$135/MWh. However, the large
increase in unit costs took place in 2002,
when there was a substantial adjustment in
depreciation expenses plus a surge in diesel-
fired generation.

* Average electricity prices for 2006 did not
even cover the unit costs corrected to take
into account only efficient system losses
(12 percent ).!

From an economic point of view, an analysis
of the efficient supply costs (see Chapter 5 on
electricity prices) shows that ENEE’s average
supply costis about US$127 /MWh. A 23 percent
tariff increase would be necessary to cover these
costs. This tariff increase in 2006 is equivalent
to additional revenues of US$93 million or
Lps.1,780 million, sufficient to cover about
75 percent of the financial deficit.

! Current regulations allow distribution costs based on
15 percent system losses. However, other countries in the region
with good performance have system losses below 12 percent (Costa
Rica and El Salvador).

ENEE's Cash-flow
Performance

The analysis of ENEE’s cash flow for 2003 to
2005 shows that the internal cash generation
was negative during that period, and ENEE had
to manage a very difficult cash situation (see
Figure 1.5) by:

a. Delaying needed investment in transmission
and urbandistribution. Theannualinvestment
was very small, about US$15 million, if
the investment in rural electrification is
excluded, most of which is financed by
government contributions.

b. Financing about 50 percent of the investment
plus debt service with expensive revolving
loans from local Banks (about Lps.2.3 billion
during the period).

c¢. Government contributions represented
about Lps.1.2 billion, 70 percent of which
corresponded to rural electrification, with
marginal contributions from debt forgiveness
(see Chapter 2).

Accounts receivable for 2002 to 2004 show
a stark contrast between ENEE'’s performance
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2002 2003 2004
Arrears Receivables Arrears Receivables Arrears Receivables
months MLPs months MLPs months MLPs
Public sector 1.4 273 401 13.4 360
Other sectors 1.0 341 447 1.1 451
ENEE 1.7 614 848 1.9 811

Source: ENEE, 2007.

Table 1.2

Months =, 1 2 3 4 s 7 8 9 10 1 After 12
from bill months
Percent

collected 52.6% 26.6% 6.4% 21% 1.0% 0.4% 0.4% 0.3% 0.3% 0.2% 0.2% 0.2% 0.1% 90.8%

in month

Source: ENEE, 2007.

Indicator 2001 2002 2003 2004 2005
Current ratio 1.9 1 0.6 0.4 0.4
Debt/Equity ratio 39/61 26/74 28/72 30/70 30/70
Debt service coverage-times 49 -0.2 -0.1 -0.1 0.1
Contribution to investment, % -142.2 -140.4 -114.2 -279.1

Source: ENEE, 2007.

in collecting bills from private customers and
public customers. Average arrears, expressed
in months of sales, for public sector customers
were 9 months to 13 months, while for private
customers they were about 1 month (see
Table 1.1). Although sales to public-sector clients
represent only about 6.8 percent of total sales, the
amount of accounts receivable from public sector
clients at the end of 2005 represented 48 percent
of accounts receivable from all clients.

Table 1.2 shows the percentage of amounts
billed in February 2006 that were collected up
to 12 months after billing.

Considering that sales to public sector clients
are about 6.8 percent of total sales and that they
are paid after 12 months, it would mean that
about 2.4 percent of sales are never collected.

Table 1.2 also highlights the cash-flow difficulties
due to delay in bill collection as less than
80 percent of the electricity bills are paid within
1 month.

Financial Indicators

Table 1.3 shows key financial indicators that
summarize ENEE'’s financial performance. The
current ratio fell below 1 after 2002, reflecting
ENEE’s difficulties in paying its short-term
obligations. As for debt-service coverage, it was
satisfactory in 2001, but became negative for
the rest of the period. ENEE’s contribution to
investment was also negative during the same
period.

~






Fiscal Impact

The fiscal impact of the electricity sector is
determined basically by the electricity subsidies,
comprising direct government subsidies and
those implicit in the tariff structure, ENEE'’s
financial losses, equity contributions to ENEE,
and the net transfer in a compensation account
thatis kept between ENEE and the government.
Several tax exemptions granted to the electricity
sector also have an indirect fiscal impact
represented by the fiscal revenues that are
foregone.

Electricity Subsidies
and Financial Losses

The electricity subsidies include direct subsidies
paid by the government to residential users that
consume less than 300 kWh per month and an
implicit generalized subsidy due to the fact that
the average electricity tariff does not cover the
supply cost.

The direct subsidy was established in 1994
to compensate for any tariff increases to eligible
residential users (those consuming less than
300 kWh per month). Beginning in 2001 this
direct subsidy was capped at Lps.53/month for
eligible residential users with a consumption
larger than 35 kWh/month, and an overall cap
of Lps.275 million/year was imposed to control
its fiscal impact.

The generalized electricity subsidy is reflected
in the large annual financial losses incurred by
ENEE in recent years, which reduce equity, and
represent a contingent liability, because the
backlog of postponed investments and deferred
maintenance in transmission and distribution
causes a gradual accumulation of rehabilitation
needs that will soon require extraordinary
investments. Total annual electricity subsidies
are estimated at about Lps.3 billion, about
90 percent in financial losses (see Table 2.1). It
is important to note that the implicit subsidy
to the electricity consumers is just a portion
of the financial losses, because, by law they
are not supposed to pay for inefficiencies in
ENEE’s operations (commercial losses and high
generation costs in some contracts).

Equity Contributions
and Net Transfers to ENEE

The equity contributions to ENEE include funds
provided by the government to finance rural
electrification investments and funds from
debt forgiveness left in the utility as an equity
reserve. The funds for rural electrification
include annual allocations from the national
budget of about Lps.33 million, and loans
contracted by the government directly with
foreign donors.

Table 2.1 Annual Electricity Subsidies (in million Lps)

2002 2003 2004 2005 2006 Average
Direct subsidy to residential consumers 337 276 247 260 275 279
Financial losses 2,989 3,195 3,118 1,506 2,405 2,643
Total 3,326 3,471 3,365 1,766 2,680 2922

Source: Authors’ culculations, 2007.
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Table 2.2

2002 2003 2004 2005 2006 Average
Equity contributions
For electrification projects 107 172 495 206 980 392
Increase of debt-forgiveness reserve 128 -70 299 93 10 180
Net contribution from compensation -203 -76 -52 -1 -332 -133
account
Total government contribution 33 25 743 298 658 439

Source: ENEE, 2007.

Table 2.3

2001 2002 2003 2004 2005 Average
Equipment taxes 16 18 20 41 29 25
Sales tax on electricity 527 607 728 844 939 729
Fuel taxes 363 553 1,328 1,820 1,757 1,164
Total 906 1,178 2,076 2,705 2,725 1,918

Source: ENEE, 2007.

The compensation account is credited with
payments made by the government on ENEE’s
behalf, mainly foreign-debt service and, until
2003, import tax exemptions for diesel oil used
for power generation, and is debited with the
direct subsidies for electricity users, which are
borne up front by ENEE, and payments to reduce
the accumulated arrears for electricity sales to
public sector institutions (see details in Annex 2).
The fuel tax exemptions were established
in 1997 and included in the compensation
account because ENEE was supposed to use the
“savings” for rural electrification and electricity
subsidies. However, for 2002 to 2006, this cannot
be counted as a valid government contribution
because ENEE's tariffs were no longer recovering
costs. Accordingly, for the analysis shown in
Annex 2; the fuel taxes were excluded from the
compensation account and included as part of
the tax exemptions. Total average annual equity
contributions and net transfers amounted to
Lps.439 million (Table 2.2).

Tax Exemptions

The electricity sector enjoys several tax
exemptions: import tax exemptions for fuels
used by ENEE and other power companies for
electricity generation, import and sales taxes on
equipment and materials for rural electrification
projects, import taxes on equipment and
materials for power plants using renewable
energy sources, and sales tax on electricity
sales. The total average annual tax exemptions
are estimated at about Lps.2 billion, mostly fuel
taxes and sales taxes on electricity consumption
(Table 2.3).

Summarizing, direct annual contributions
from the government to the sector are estimated
at about Lps.3.4 billion, or about 2 percent of
GDP, mostly represented by financial losses, and
annual indirect contributions in tax exemptions
are estimated at about Lps.1.9 billion, or
1.1 percent of GDP.



Reliability of Power Supply

All segments of Honduras’s power system show
signs of delayed or insufficient investment to
expand infrastructure at the pace required
by demand growth. This problem is made
more acute by the low tariffs for residential
consumers, which inflate demand, thereby
hastening the need for new investments, while
diminishing the Empresa Nacional de Energia
Eléctrica’s (ENEE'’s) ability to finance them.

Installed generation capacity is relatively
high compared to peak demand, but much of it
is not firm, because of different limitations and
operational constraints. Today, ENEE is late in
preparing the next procurement process for
new generation capacity, so there is again the
prospect of a recurring period of higher costs
and possible supply disruptions.

Transmission congestion is forcing ENEE to
use expensive local generation around Naco and
La Ceiba. The lack of investment in transmission

expansion is also constraining distribution
network expansion. Transformer capacity at the
interface between transmission and distribution
is inadequate. Localized power interruptions
will become more frequent if investments in the
network are not undertaken.

Retrospective

Generation

In Figure 3.1, the firm-capacity bar reflects a tight
situation because firm capacity is substantially
lower than installed capacity due to seasonality,
the natural uncertainty affecting hydroelectric
generation, the old age of some of the plants,
and mothballing of thermal capacity.

Thermal plants, including the bagasse- and
other biomass-fired power stations, account
for 67.5 percent of total installed capacity.

m Generation Capacity (MW) in December 2006
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Table 3.1 Power Generation and Peak Demand (in MW)

Capacity Available End of Month of Maximum Demand

2001 2002 2003 2004 2005 2006
ENEE thermal 93.1 7741 91 409 34.4 45.5
ENEE hydro 393 388 3427 253.4 348.5 366
Other state-owned hydro 1.6 1.6 30 30 30 30
Total state-owned capacity 4877 466.7 4637 324.3 412.9 441.5
Large private generators 31 401 375.1 739 736 654
Small-hydro, bagasse, other 8.5 8.5 10.2 327 33.2 62.5
Total private capacity 319.5 409.5 385.3 771.7 769.2 716.5
GRAND TOTAL 807.2 876.2 849 1,096.00 1,182.10 1,158.00
Peak demand 758.5 798 856.5 920.5 1,014.00 1,088.00
Imported at peak, MW 4 (0] 35.5 1 15 29.2

Source: Authors’ calculations, 2007.

Thermal plants using only petroleum fuels
account for 62 percent of the total. There are
110 MW installed under the incentives regime for
renewable energies, or 7.2 percent of the total.

Table 3.1 shows peak demand and available
power generation capacity at the end of the
month in which peak demand occurred, for
2001 to 2006.

Margins between available capacity and
peak demand were tight, except for 2004 and
2005. El Cajon’s capacity was limited in most of
the years by the low reservoir level, and in 2004
and 2006, also because of maintenance. Table 3.1
shows the power that was being imported at the
moment of the annual peak demand.

Table 3.2 shows the trends in energy
generation sales and losses.

Table 3.2 shows the surge in leased-plant
generation caused by delays in contracting
for new baseload capacity. It also shows the
dramatic increase in sugar-mill and small-hydro
generation in response to the incentives regime
for the development of renewable energy sources.
Sales to ENEE by industrial co-generators also
took off, because of the guaranteed purchase
at the short-term marginal cost on the basis of
article 12 (b) of the Electricity Law.

Although generation based on renewable
sources offers limited firm capacity, and can be
expected to contribute only a small percentage
to the total system requirements, it is a desirable
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complement to the more traditional generation
sources because of diversification, domestic
development, and lower environmental impact.
ENEE could do more to encourage this kind
of plant by determining a realistic short-term
marginal cost, and also by ensuring sufficient
transmission capacity, which is often a constraint
to taking up their production.

ENEE’s hydroelectric generation decreased
from 2001 to 2004, and began recovering after
that, but remained below average during the
whole period. As already mentioned, this
was mostly caused by below-average rainfall.
Because of the low reservoir levels, the capacity
of El Cajon was below its nominal value most
of the time. This implies a cost to replace the
capacity shortfall, and also in energy produced,
since a low reservoir level means less energy is
generated for each cubic meter of water used.

Concerning energy losses, Table 3.2 shows
how they grew from 20 to 25 percent of total
energy made available to the grid. However, the
rate of growth of this percentage seems to have
slowed during the last year, when ENEE began
implementing a loss-reduction program.

Transmission

ENEE’s transmission network comprises
620 kilometers (km) of 230-kilovolt (kV) lines,
860 km of 138-kV lines, and 400 km of 69-kV
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Table 3.2

2001 2002 2003 2004 2005 2006
ENEE

Hydroelectric 1,903 1,610 1,738 1,371 1,647 1,938
Thermal* 352 432 540 484 76 64
Total ENEE 2,255 2,042 2,278 1,855 1,722 2,003

Other sources
ELCOSA** 332 343 458 422 130 168
EMCE-ENERSA 397 403 361 915 1,347 1,525
LUFUSSA 735 777 691 935 2,052 1,968
Leased plants 159 508 708 570 56 31
Sugar mills 0 4 20 43 76 100
Private small hydro 1 1 3 30 71 132
Industrial self-generators (0] 0 0 61 42 13
Total other sources 1,624 2,034 2,241 2,975 3,774 3,938
National production 3,879 4,076 4,519 4,831 5,496 5,940
Imports 31 427 351 456 132 26
Exports 3 5 8 49 84 13
Net Imports 308 422 343 407 48 -17
Total available 4,187 4,498 4,862 5,237 5,543 5,924
Total sales 3,341 3,541 3,765 3,996 4,172 4,431
Losses, GWh 847 957 1,097 1,241 1,371 1,493
Losses, percent 20 21 23 24 25 25

Increase in percent loss

Source: Authors’ culculations, 2007.

*Includes generation in ENEE's plunts of Lu Ceibu, Puerto Cortés |, and Puerto Cortés I, operuted by Empresu de Mauntenimiento,

Construccién y Electricidad (EMCE).

**Excluding eneryy produced by Elcosu for direct sule to industriul clients plus the ussociuted transmission-loss.

lines. Transformer capacity linking these voltage
levels is 750 mega volt-ampere (MVA). High- to
medium-voltage (HV-MV) transformer capacity,
linking the transmission network and the
distribution networks, is 1,550 MVA.

Thelack of financing has hindered ENEE from
expanding transmission according to its plans.
This has slowed grid development, causing it to
lag behind demand and generation growth. The
largest investment in transmission after 1985 was
the approximately US$38 million laid out in 2004
and 2005 by Lufussa and Enersa to build 230-kV

and 138-kV lines and substations in connection
with their latest generating plants.

When ENEE launched in 2001 the bidding
process that led to those new plants being
built, the transmission grid was not capable
of absorbing and ensuring the outflow of the
210 MW originally being procured. For that
reason, the bidding documents required
the bidders to include in their projects the
transmission reinforcements needed. All the
transmission built with those generation projects
was later transferred to ENEE.

13
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Transmission congestion, particularly around
Naco, forces ENEE to use expensive diesel
generation from leased plants. The most recent
industrial complex in this area, the Green Valley
Industrial Park, had to install its own generation,
14 MW, in view of ENEE'’s lack of capacity to
supply their demand. Another case is La Ceiba
and the Aguan Valley, where load has grown
considerably over the 30 years since they were
incorporated into the transmission grid in 1974
and 1978, respectively. The transmission lines in
those areas have not been upgraded since then,
and ENEE is experiencing problems with voltage
regulation. ENEE'’s voltage records at La Ceiba
show transmission voltage falling at peak times
to 121 kV, or 88 percent of the nominal 138 kV.

ENEE has had in its plans for many years
a 230-kV line from Tegucigalpa to the Agudn
Valley through the Department of Olancho,
which it cannot build for lack of financing.
Olancho is a large area currently served from
Tegucigalpa through 69 kV lines that have
reached the limit of their capacity.

During summer months, there is congestion
also between El Cajon and San Pedro Sula and
surroundings. One solution would be to convert
the connections between El Progreso and San
Pedro Sula to 230 kV. The interconnection of Rio
Lindo and El Cajon is also necessary, and in fact
isincluded in the Sistema de Interconexién Eléctrica
para América Central (SIEPAC) project.

ENEE recently contracted for the supply
of four 25-MVA mobile high- to medium-
voltage transformers at a cost of $37 million to
shore up capacity at substations in the north.
In practically all the cases, the loss of one of
the transformers serving a load center causes
service interruptions, either because there is no
backup transformer or because the remaining
transformers do not have enough capacity to
take up the additional load flow.

Concerning the Dispatch Center, its 1970s
technology is now obsolete. Links with the
system’s power plants and substations are
also insufficient, because ENEE has not been
able to increase them at the same pace as the
power system has grown. A new Dispatch
Center is included in a recent Inter-American
Development Bank (IDB) loan to ENEE.
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Insufficient investment in transmission
development increases total generation costs in
three ways:

1. ENEE is forced to use expensive generation
locally in affected areas. This is currently the
case around Naco.

2. Similarly, heavy load on certain lines
causes voltage to fall below normal in areas
relatively far from the main generation
centers. In those cases, local generation
is required to maintain voltage within
the normal range. This is the case around
La Ceiba.

3. Also, lightly loaded transmission lines, in
periods of low system demand, require
absorption of reactive power to maintain
voltage within the normal range. The most
efficient way of doing this is by means of
“reactive power compensators.” ENEE
uses El Cajon to do this, thus using water
inefficiently.

Lack of sufficient backup transmission
capacity forces ENEE to keep lightly loaded
hydroelectric units running during the early
morning hours, which is another deviation with
respect to optimal dispatch, to be able to pick up
load quickly in case a transmission line is lost.
Again, water is used inefficiently.

Distribution

ENEE’s distribution networks can be classified
into three groups. The first group is formed by
those networks serving the larger load centers,
with more than 10,000 clients each, specifically:
San Pedro Sula, Puerto Cortés, El Progreso,
Tela, La Ceiba, Tegucigalpa, and Choluteca. The
second group is formed by networks serving
small communities with less than 3,000 clients,
built during the last 20 years by the rural
electrification programs. These networks have
acceptable technical conditions, although their
secondary circuits are sometimes very long and
prone to large voltage drops and high losses.
Nevertheless, demand levels are also very low,
which limits the impact of these conditions.
The third group is formed by systems of
between 3,000 and 10,000 clients. These are very
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m Equivalent Outage Duration in Hours

Area 2001 2002 2003 2004 2005
Atlantic Shore 90.4 727 29.2 20.3 35.3
North-western 34.5 22.6 23.4 18.5 31.4
Canaveral 419.3 220.2 72.8 79.1 57.4
Center-East 29.1 20.7 31.2 26.5 39.5
South 71.5 48.8 39.2 41.5 50.8
National 47 32.7 28.6 24.1 36.3

Source: Authors’ culculations, 2007.

old networks, in bad condition, with high energy
losses and offering poor-quality service. ENEE
needs to rebuild these networks but does not have
the financial means to do so. The second and third
groups often serve remote areas and are fed by
very long single lines, difficult to maintain and
exposed to faults that take a long time to repair.

In the larger urban centers, ENEE takes
advantage of the directive in article 43 of the
Electricity Law stating that, in urban areas,
excepting “marginal zones,” itbehooves the parties
interested in obtaining electric service to build all
the installations required. Article 43 is ambiguous
concerning transfer of the installations to ENEE
and compensation of investors. In practically all
cases, developers—or municipalities, in the case
of public works—invest in building the network
extensions required and then transfer the works
to ENEE for free.

ENEE’s own investment in urban areas is
very limited. For example, the Center-South
Distribution Region’s investment budget for
2007 is only L32 million, or $1.7 million. Also,
as population centers have grown, the lack
of financing for transmission expansion has
meant that no new source substations could be
created as would have been necessary, so that
the standards introduced by the Seven Cities
Project limiting load per circuit and circuit length
have had to be abandoned. This increases energy
losses and reduces quality of service.

Because of the tight margins in HV-MV
transformer capacity, ENEE recently contracted
for the supply of four mobile substations of
25 MVA each that will allow it to shore up
the most stressed substations in and around
San Pedro Sula.

An essential component of distribution
investment would have to be in the electrification
of all “marginal colonies.” Neglecting this
component means growing commercial losses
for the utility. The proliferation and growth of
these illegal settlements are an important factor
in ENEE'’s energy losses, because these groups
build their own rudimentary networks and take
electricity from ENEE’s grid without paying for it.

Reliability of Supply

Annex 3 analyzes transmission grid reliability by
detailing the consequences of losing major lines
and transformers. In most cases, the loss causes
widespread service interruptions. In areas where
there is no redundancy, the network is split in
two parts, with one of them having a deficit
of generation capacity. In areas where there is
network redundancy, the parallel routes do not
have the capacity to take up the load flowing
through the line before that was lost.

ENEE monitors reliability of supply to the
distribution networks by means of an indicator
designated as “Equivalent Outage Duration,”
calculated from data on nonserved energy.
Table 3.3 shows the evolution of this parameter
for different geographic areas and for the system
as a whole.

Table 3.3 shows the situation improving
markedly from 2001 to 2004. ENEE explains this
evolution, which appears at first inconsistent

2 For any circuit or region, the equivalent outage duration is equal to
nonserved energy divided by average power demand. A one-hour
outage at peak has an equivalent duration greater than one hour.
A one-hour outage at 3:00 a.m., when demand is very low, counts
for less than one hour in equivalent duration.
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Electricity - Avg. Duration of Interruptions per Connection (hrs/yr)

T T T
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year
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Source: LAC Electricity Benchmarking Database, The World Bank, 2007.

Electricity - Avg. Frequency of Interruptions per Connection (#/yr)
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Nicaragua —@— R. Dominicana —@— Belize —¥%— Panama

Source: LAC Electricity Benchmarking Database, The World Bank, 2007.

Table 3.4

Apr. May Jun. Jul. Aug. Sept.
Peak served 819 807.5 812 827 837
Power cut at peak 46.5 56.1 50.5 25.4 (0] 28.8
Unconstrained peak 865.5 866.1 858 837.4 827 865.8

Source: Authors’ culculations, 2007,

with the tightening of capacity margins in 2002
and especially in 2003, as the result of a continued
effort, initiated under a total quality program
implemented by management during 1998 to
2001, to systematically investigate and correct
outages causes in generation, transmission, and
distribution systems.

A comparison of indicators of quality of
power supply in Honduras with the other
Central America countries (see Figure 3.2) shows
that duration of interruptions per connection are
very high, although their frequency is lower than
in neighboring countries.

Although the effects of the tight generation
capacity margins are not readily detectable
in terms of nonserved energy and equivalent
outage time, ENEE had in fact to resort to peak-
shaving from April to September 2003 to meet
peak demand. Table 3.4 shows for that period
the constrained peak supplied by generation,
the power cut at peak time, and what the
unconstrained peak would have been. The
maximum cut occurred in May and was about
56 MW, or 6.5 percent of unconstrained peak
demand.
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Nonserved energy due only to these cuts
is estimated by ENEE at 2.93 GWh, which
translates into a contribution of 6.5 hours to the
total equivalent outage time of 28.6 hours shown
in Table 3.3 for 2003.

Energy Losses

A recent study by a Colombian consulting
company, in preparation for ENEE’s loss-
reduction program, a component of the IDB
project, determined that ENEE’s total technical
losses amount to 10 percent of energy injected
into the grid, of which 3 percent corresponds to
transmission and 7 percent to distribution. Since
total loss is estimated at 25 percent of energy
injected into the grid, this means that commercial
loss corresponds to the remaining 15 percent of
the net total energy injected. Table 3.5 displays
the study’s breakdown of commercial losses by
user category and by cause.

The subdivision for the line “marginal
settlements,” in residential, commercial,
industrial, and other, is an estimate based on
the consultants” observations. Industrial in this
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m Breakdown of Commercial Losses, in Percent

Cause Residential Commercial Industrial Other Total
Fraud 15.0 8.4 12.0 3.2 38.6
Billing errors 1.4 6.4 9.2 2.4 29.4
Marginal settlements 1.1 6.2 8.9 2.4 28.6
Meter calibration 0.6 0.3 0.5 0.2 1.6
Other causes 0.7 0.4 0.6 0.2 1.8
Totals 38.8 21.8 31.2 8.3 100.0

Source: Consultoriu Colombiuna, Loss Studly.

case means workshops of different kinds. For
the other lines, the subdivision corresponds to
the user category in ENEE’s commercial roster.

ENEE has already started a loss-reduction
program. As part of it, the utility recently
launched the highly publicized Operacion
Tijera. This effort, ordered by the president and
involving a substantial injection of resources
from all ministries and government agencies—
particularly in the form of cars for the large
number of crews organized for the purpose—
aimed to cut service (a) to delinquent clients, and
(b) to any users detected during the operation
with irregular service connections or with meters
that had been tampered with. The operation
produced an immediate surge in collections
when its high profile induced people in arrears
or in irregular situations to pay their bills and
request regularization to avoid the announced
service cuts.

The operation found a large number of
irregularities, a clear indication of the inadequate
intensity of ENEE's regular loss-reduction effort,
for which resources have been significantly cut
from 2000 levels, and the deficient supervision
of Servicio de Medicion Eléctrica de Honduras
(SEMEH), also attributable to inadequate
resources. As the operation winds down and
cars from other agencies are withdrawn, ENEE
is reverting to former loss-reduction levels.
ENEE has to complete as soon as possible the
preparations for its proposed loss-reduction
program and launch it in force. The operation
did show the importance of direct involvement
by the top levels of management in the loss-
reduction effort, as was already shown in the

past when ENEE managed to bring total losses
down to 18 percent in 2000 from a high of
28 percent in 1995.

Generation Expansion

This chapter presents an analysis of the generation
expansion requirements of Honduras during
2007 to 2015. The analysis is based on three
electricity demand scenarios that consider the
same GDP growth but different assumptions on
key demand drivers that are under the control
of ENEE or the government, such as electricity
losses, electricity tariffs, and load factor:

1. A high case corresponds to a “business-as-
usual” scenario, where electricity prices are
frozen in nominal terms, electricity losses
continue to increase, reaching the level of
28 percentin 2015, and the load factor decreases
from 65.3 percent to 60 percent as a result of
the increasing proportion of residential load
and lack of load management policies.

2. Inthebase case scenario, moderate corrective
measures are taken. Electricity prices keep
up with inflation, but no increases in real
terms are made, electricity losses are reduced
atamoderate rate beginning in 2008 to reach
19.7 percent in 2015, and the load factor
remains unchanged.

3. Inthelow case scenario, substantial corrective
measures are taken. Electricity prices are
increased 5 percent per year in real terms
during 2007 to 2009 to reach a cost level
equivalent to economic cost, and electricity
losses are decreased by about 2.3 percentage

17
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points per year to reach 12 percent by 2013.
The annual load factor gradually increases
from 65.3 percent to 68 percent by 2015 due
to the implementation of load management
programs and energy efficiency actions.

Demand Projections

The assumptions and methodology used for
projecting the demand are explained in Annex 3.
The results for the three demand scenarios are
summarized in Table 3.6. Of note:

e The annual rate of growth of energy demand
at generation level is between 5.6 percent
and 7.3 percent, reflecting the different
assumptions regarding prices policies and
loss reduction.

e Peak demand would increase at a rate from
5.2 percent to 8.2 percent, reflecting the
assumptions regarding loss reduction and
the implementation of load management
and energy efficiency programs.

Figure 3.3 shows the peak demand projections
for the three scenarios. The annual rate of growth
of demand for 2007 to 2015 fluctuates from
5.2 percent to 8.2 percent for the low and high
case scenarios, with 6.5 percent for the base case.
The difference in peak demand by 2015 between
the low and the high case scenarios represents
about 500 MW.

Generation Capacity Reserve
during 2007 to 2010

The existing installed generation capacity,
complemented by the generation capacity
currently under construction, does not provide
an adequate firm reserve to meet expected
demand for 2007 to 2010. A simple indicator of
the reliability problem is the shortfall in firm
capacity to meet a 10 percent reserve.®> Under

> A reserve of 10 percent of peak demand is a simple indicator
that can be used to obtain a ballpark estimate of the required
reserve in Honduras, and it exceeds the size of the largest unit
(75 MW). However, ENEE determines the reserve requirements
using the Stochastic Dual Dynamic Programming (SDDP)
operation program, which takes into account the availability
indexes for individual generation units and the impact of
hydrology on firm power.
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all the demand scenarios, there is a deficit in
2007 (in the range of 30 MW to 69 MW), which
would increase to 172 MW to 377 MW by 2010
(see Table 3.7). This deficit already takes into
account the small renewable projects under
construction expected to be commissioned in
this period (about 120 MW), some additions
in thermal capacity available in the short term*
(90 MW), and about 36 MW of old diesel engines
that will be taken out of service.

The deficit in firm power for 2007 to 2010 can
be addressed only by leasing of skid-mounted
diesel generation that can be deployed in the short
term, imports from the regional energy market,
or peak load shaving measures. Preliminary
information indicates that firm power would
not be available from the regional market for
this period because most of the countries in the
region have a tight supply/demand balance.
Peak load shaving measures (time-of-the-day
tariffs, use of efficient lighting fixtures, and so
forth), and voluntary power rationing and load
shedding could be implemented and make a
contribution to reducing peak load, but do not
replace the need to lease generation capacity in
the short term.

The process of contracting and developing
new generation with lower costs (medium-speed
diesel, hydro plants, coal-fired plants) will take
more that four years and therefore would not
contribute to reducing the capacity deficit in
2007 to 2010. The renewable power that could
be developed before 2011 taking advantage of
existing incentives (short-term marginal energy
cost plus 10 percent and fiscal incentives) is an
attractive option to reduce the capacity deficit,
provided that it contributes firm power.

Generation Expansion Plans

Since the late 1990s, the generation expansion in
Honduras has been based mainly on medium-
speed diesel plants, characterized by relatively
low capital costs, short construction periods, and

* Put back into service 60 MW of ENEE’s diesel generators
formerly under a rehabilitate-operate-maintain (ROM) contract
and accept a proposal to increase by about 30 MW the capacity
currently contracted with the Lufussa IIl and ENERSA, provided
by improvements in the efficiency of these plants.
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2006 2007 2008 2009

2011 2012 2013 2014 2015

Table 3.7

2007 2008 2009 2010

Peak demand

High 1,192 1,306 1,415 1,530

Base 1,180 1,267 1,351 1,437

Low 1157 1,227 1,285 1,343
Firm capacity (existing or under construction)

Hydro ENEE 419 418 419 418

Small renewable 81 105 14 14

Thermal PPA + ENEE 742 772 771 747

New thermal 0 26 26 26

Total 1,242 1,322 1,329 1,305
Peak demand deficit for 10% reserve

High 69 14 227 377

Base 56 71 156 275

Low 30 27 85 172
Net capacity additions included in firm capacity

Small renewable 42 18 o 60

Thermal 90 -19 o -27

Source: Authors’ culculutions, 2007,

relatively high efficiency, a combination of factors
that reduced project risks for the investors and
provided low-cost generation until 2004, before
the sharp increase in international oil prices.
The generation expansion plans assume
that international oil prices will remain high
for 2007 to 2020, in the range of US$50/barrels

20

(bbl) to US$60/bbl. Figure 3.4 compares the
annual evolution of prices, expressed in US$/
million British thermal units (MBTU). Prices of
heavy fuel oil and liquefied natural gas (LNG)
remain in the medium range of US$8/MBTU
to US$6/MBTU. Diesel oil prices stay in a very
high range (US$13/MBTU to US$11/MBTU)
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m Fuel Prices, 2007-2020
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and coal prices in a low range (US$3/MBTU to
US$2.5/MBTU).

ENEE’s generation expansion plans consider
a large portfolio of candidate generation
projects: thermal generation (diesel generator,
conventional steam, fluidized bed combustion
plants, gas turbine, and combined cycle gas
turbine [CCGT]), medium and large hydro
projects with prefeasibility and feasibility
studies, and small renewable projects under
development. An analysis of the levelized
generation costs shows that the Patuca 2
hydroelectric project, coal-fired steam plants,
and gas-fired CCGT are the most attractive
projects for baseload operation (generation costs
of about US$60/MWh) and could contribute to
reducing the generation costs, and that most
of the other medium and large hydro projects
are competitive for peak load operation, with
average costs of about US$90/MWh.

The expansion plan prepared by ENEE in
late 2006° was revised to take into account the
new demand projections, fuel prices, and earliest

® This is an updated version of the expansion plan used by ENEE
to calculate the marginal generation cost adopted in 2007, which
assumed that coal-fired plants could be commissioned by 2011.
The least-cost generation expansion plan is determined using the
SUPEROLADE planning model and adjusted to meet reliability
standards using the SDDP optimization model.

commissioning dates for the new generation
projects considered as candidates. Based on the
results for the three scenarios, we note that the
following:

e The most competitive projects (coal-fired and
hydro) are introduced in the expansion plan
at the earliest commissioning date.

e The postponement of the earliest
commissioning dates of coal-fired plants and
new hydroelectric projects to 2013, forced
the selection of a medium-speed diesel
project by 2011 (the best option among
candidates that can be commissioned by
that date) to meet the deficit in supply before
2013.

e A substantial capacity in emergency
generation is needed to meet the deficit
before 2011 (between 160 MW and
340 MW).

e The generation expansion plans select the
same technologies for 2007 to 2015, with
differences in the capacity that is required
(Table 3.8).

e The investment costs for coal-fired thermal
plants and CCGT using LNG are rough
estimates that did not assess the required
investments in port and fuel-handling
facilities and in transmission works. Technical
and economic feasibility studies of these
alternatives should be prepared.
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1 :LICRcR-BN Generation Expansion Plans, 2007-2015: Capacity Additions (MW)

ENEE Base Low High
Rentals 300 250 160 340
Expansion & renovation existing thermal 20 20 20 20
MSD 300 160 80 280
Hydros 570 570 570 570
Renewables 161 161 120 120
Coal 600 400 400 600
Retirements -543 -373 -283 -463
Total 1,478 1,258 1137 1,637

Source: Authors’ culculutions, 2007.

The following are some important conclusions

and observations about the generation expansion
plans:
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Progress made in taking effective measures
to reduce electricity losses and implement
cost-covering tariffs and energy efficiency
measures would have a substantial impact by
reducing additional capacity requirements.
This would also produce large financial
benefits for ENEE by avoiding contracting
expensive emergency generation during
2007 to 2010. The difference between the
electricity demand of the business-as-usual
scenario and the low case scenario is such
that about 180 MW of expensive generation
could be saved.

The expansion plans do not consider the
impact of regional energy trade on supply and
demand in Honduras. In the short term (2007
to 2010), preliminary information suggests
that there is not a generation surplus in the
neighboring countries to provide firm power
to Honduras. In the longer term, after 2013,
Honduras could benefit from economies
of scale of large regional projects (thermal
plants and some hydroelectric projects) that
could be developed for the regional market.

In any case, Honduras could continue taking
advantage of the regional market to optimize
the operation of its generation plants with
transactions in the spot market according
to seasonal availability and prevailing spot
prices.

Substantial capacity additions in large
hydroelectric and thermoelectric projects
(about 600 MW) will be necessary by 2013
to meet demand growth, replace costly
emergency rental contracts, and reduce
generation costs. Development of these
projects by 2013 is a major challenge because
critical activities are pending: seeking or
confirming sponsors, preparing technical
and economic feasibility studies and
environmental impact studies, selecting a
project developer, and ensuring financing. A
public/private partnership would facilitate
the development of these capital-intensive
projects.

As happened during the 1990s, Honduras
would have to rely on expensive emergency
solutions to meet demand growth for 2007
t0 2010. In addition to demand management
and energy-saving programs, it is very
important to design adequate bidding
procedures to reduce the cost of generation
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rentals, including multiyear contracts, and
call for bids in advance to provide sufficient
time for the preparation of proposals and
deploying the generation equipment.

The expiration of the Elcosa and Lufussa I
supply contracts in 2010 will increase the
generation capacity deficit in 2011 and call
for prompt decisions. These contracts could
be replaced by new contracts with generation
capacity that could be commissioned by
2011 (gas turbines or diesel generators) if
the process of preparing tender documents

and bidding is completed in 2007. The
other option is to renegotiate new short-
term contracts with Elcosa and Lufussa I
with substantial reductions in the fixed
and variable charges to make these plants
competitive with new generation. The
negotiation position could be strengthened
if ENEE advances the energy procurement
process and demonstrates that it has the
option to contract energy supply from new
generation by 2010 to 2011.
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4

Institutional
Arrangements and the

Regional Power Market

Introduction

Until 1957,° when the Empresa Nacional de Energia
Eléctrica (ENEE) was created as a vertically
integrated state-owned company responsible for
promoting the country’s electrification, electric
public service was provided by isolated power
systems run by private companies in the north,
and by municipalities and the government in
other areas. During its first 25 years, ENEE
expanded quickly, developing a national
transmission grid and the first international
interconnection with Nicaragua in 1976. In 1985,
with the support of the International Finance
Institutions (IFIs), it commissioned the 300-MW
hydroelectric plant of El Cajon. This brought
total installed capacity to 550 MW, in a year
when peak demand reached only 220 MW.
The high demand growth envisioned years
before had not materialized, and now the
country was left with a large excess capacity
and ENEE with an unsustainable debt burden.
An aggressive rural electrification program was
launched after El Cajon, but the domestic tariff
was not adjusted to cover the cost of the debt
service, causing ENEE’s financial situation to
worsen. Eventually, ENEE stopped paying its
debt service, contributing to Honduras’s 1989
debt default with the multilateral financial
institutions. Afterward, devaluation eroded the
dollar value of tariff revenues, which, combined
with growing electricity losses (eventually
reaching 28 percent), led to a financial crisis.
The motivation for the 1994 sector reform
was a combination of factors: the financial crisis

¢ See Annex 4 for a historical background of the creation and
evolution of ENEE.

of the late 1980s, which was the origin of the 1993
to 1994 energy crisis; the urgent need to mobilize
private investment for power expansion; the lack
of cost-covering tariffs; and the inefficiencies
and poor performance of ENEE (high electricity
losses, overstaffing, and neglected maintenance
of thermal generation).

The Sector Reform of 1994

The Electricity Law of 1994 defines an institutional
structure and industrial organization for the
electric power industry that contains the
basic elements of the standard model used
practically worldwide to promote the sustainable
development of an efficient and sufficient power
supply to meet expected demand. The model
introduced competition wherever feasible;
economic regulation of natural monopolies;
separation of the roles of policy making,
regulation, and service provider; and private
provision of electricity services.

The Electricity Law promotes competition
in the wholesale power market by vertical
unbundling of generation, transmission/
dispatch and distribution, freedom of entry to
all sector activities, open access to transmission
and distribution networks, and freedom of large
consumers to choose their energy supplier and
energy transactions in a wholesale market.
The monopolistic segments, transmission, and
distribution, were subject to price regulation
based on economic costs.

Under the Electricity Law the policy making
function was assigned to an Energy Cabinet
chaired by the country’s president or to the
Ministry of Natural Resources and Environment
(Secretaria de Recursos Naturales y Ambiente,

25



HONDURAS: POWER SECTOR ISSUES AND OPTIONS

SERNA) as its secretary and coordinator. A
new regulatory agency, the Comision Nacional de
Energia (CNE), was created.

The implementation of the new sector
model established in the law was partial and
had limited success in addressing the sector
problems that motivated the reform. Crucially,
distribution networks were not privatized as the
law had mandated, leaving ENEE as a vertically
integrated utility, sole distributor served from
the transmission grid and in control of all
generation facilities, either as owner or through
the respective power purchase agreements
(PPAs). Indeed, in the absence of separate
distributors, ENEE became the single buyer for
the whole system and retained its dominant
presence in the sector.

Achievements: New Investments
in Thermal Power Generation

The reform solved the root cause of the 1994
energy crisis. Despite difficulties in the energy
contracting processes, the de facto single-
buyer model has been successful in attracting
private investment to expand generation
capacity, helped also by the incentives for
the development of renewable sources. Since
1994, private developers have invested some
US$600 million in about 800 MW of medium-
speed diesel and gas turbine capacity. In addition,
they have invested some US$70 millionin 110 MW
of small hydro- and bagasse-fired capacity.
Reliance on the private sector has thus become
the norm for generation capacity expansion.
Since 1994, generation expansion has been
predominantly thermal based. Hydropower
plant capacity has gone from 90 percent to only
30 percent. This results from a combination
of factors. First, once the IFI’s soft financing
of hydroelectric development disappeared,
hydroelectric generation became substantially
more expensive and thus much less competitive
at the fuel prices prevailing at the time. Second,
from the point of view of the private investors,
the lower risks and shorter maturity of thermal
generation projects favored expansion based
on heavy fuel oil, medium-speed diesels.
Finally, in bidding for new capacity, ENEE has
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given interested bidders lead times of only 18
to 24 months, limiting the range of available
technological choices.

As time has passed, the development of
larger hydroelectric projects has also become
more difficult because of a greater awareness
about their environmental impacts and the
now seemingly unavoidable opposition of
rural populations organized and supported by
international nongovernmental organizations,
making their development a more complicated
process for the government.

Difficulties
Policy Making and Requlation

The Energy Cabinet has met only a few times
since its creation, less than once a year, chaired
by the minister of the presidency. SERNA has not
been proactive in its role as the cabinet’s secretary
and coordinator to set the agenda and to supply
the technical groundwork for decisions. The
consequence of this void at the cabinet level
is that ENEE becomes for the government the
default focal point for energy expertise, to which
it turns even for matters that fall into the field of
policy making or regulation, thus contributing
to a weak separation of roles.

SERNA'’s weakness is due in part to limited
budgets, and in part to the weakness of the civil
service system. There is a complete turnover
of ministry staff every four years, when a new
government takes over, even when it is of the
same political party. Governments should be
able to count on a professional group at the
ministry, a group with an adequate budget and
capable of isolating its staff from the periodic
replacement after a new administration takes
office.

The power sector planning process has not
worked well. Although ENEE has prepared
indicative generation expansion plans regularly,
the formal presentation to and adoption of these
plans by the Energy Cabinet has not taken place.
More important, the procurement process to
contractnew generation capacity has experienced
difficulties and delays, making it necessary
to contract expensive emergency generation.
Recently, the promotion and development of
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the Patuca 3 hydroelectric project, needed to
meet demand growth and diversify energy
sources, had substantial delays due to a lack of
clear policies and procedures to mobilize private
financing, again probably making it necessary to
contract expensive emergency generation.

The regulator has had a marginal existence,
which is consistent with the incomplete
implementation of reform, the lack of awareness
by governments of the scheme defined in
the law, the continued dominance of state-
owned ENEE and the politicization of its
management, and the political sensitivity of
tariffs. All of this undermines the credibility of
a regulatory agency, the responsibility of which
is a transparent and objective application of the
new rules and regulations and to implement
cost-covering tariffs.

Poor Performance of ENEE

After the 1994 reform, the announced restruc-
turing and privatization of ENEE did not
take place and its corporate governance and
management did not improve. ENEE faces
today a new financial crisis, caused in part
by poor performance. ENEE’s problems can
be associated with a lack of commitment
by the government and the political parties
to implement cost-covering tariffs and to
restructure and improve ENEE’s corporate
governance. Ensuring sustainable, good-quality
electric service requires healthy finances and
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professional management, including modern
information systems.

In Honduras, article 264 of the Constitution
states that “general managers of state-owned
companies will last up to four years in their
positions. . . .” Every time a new government
is sworn in, a new general manager—not
necessarily with previous knowledge of the
sector—is appointed. The heads of ENEE’s three
distribution regions have also become subjects
of political appointment. The rotation at the
top levels of management makes it difficult to
maintain a long-term strategy.

In terms of employment, Figure 4.1, which
compares the number of residential connections
per employee and the energy sold per employee
in Honduras with the other utilities in Central
America, shows that ENEE appears to be
overstaffed.

Under the distribution regional managers
are the key positions of Jefes de Sistema, or district
chiefs, the heads of ENEE’s distribution in towns
with 5,000 clients or more,” who supervise
distribution and commercial operations in those
centers and in a number of smaller towns around
them. Despite the fact that since 1991 the board
of directors issued a directive requiring these

7 Such as Puerto Cortés, Tela, Trujillo, Progreso, Santa Barbara,
Santa Rosa de Copan, Ocotepeque, Gracias, Siguatepeque,
Comayagua, La Esperanza, Juticalpa, Catacamas, Choluteca, and
others.
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positions to be filled by engineers, they have
been reserved for political activists, also replaced
every three or four years.

From about 1998 to 2001, ENEE carried out
a program to professionalize the district chief
positions. It took years to implement, because it
had to be done against the resistance of political
patrons, but it produced dramatic results, both in
terms of commercial-loss reduction and quality-
of-service improvements. However, as soon as
the next government came in, the engineers were
again replaced with political activists.

With the growth of private generation, the
new companies have recruited many of ENEE’s
best professionals. Gradually, ENEE seems to
have come to see the private sector and the market
mechanisms introduced by the electricity law as
a threat, particularly when payments to private
generators have increased and tariffs have not.

ENEE’s commercial management uses
obsolete software, dating from the 1970s, which
is all patched up. For perhaps as many as 50
percent of service accounts, ENEE does not
know who its clients are. For most residential
service accounts, the account is in the name of
the first person ever to request service for the
premises. Many are dead. The same happens
even with large, well-known corporate clients.
This means that in most cases ENEE cannot
legally sue users for nonpayment, since there is
no contract obliging the user.

Tariff Regulation

Cost-covering tariffs and focalized subsidies,
two principles established in the electricity law,
have not been implemented. Rather, electricity
prices have become more and more a political
issue. ENEE does not apply the methods and
procedures established in the law to set tariffs.

ENEE has not submitted to CNE a tariff
proposal for busbar or retail tariffs in years, and
the current tariff structure and level do not reflect
the actual economic supply costs as established
in the law.

Implementing a Competitive Market

The wholesale market design in the Electricity
Law ignored the technical and economic
limitations of a small power system, which
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could not meet one of the basic conditions to
introduce effective competition: participation of
a sufficient number of capable buyers and sellers
are necessary to reduce potential problems
of market power. The possible gains in lower
energy prices due to competition would not
compensate for the loss in economies of scale
and scope of unbundling companies in a small
market; the number of large industrial consumers
willing to participate in the market was small,
and regional energy trade was constrained by
the limited transmission capacity of the regional
interconnection. Some analysts argue that the de
facto single-buyer model was more appropriate
for Honduras and that fortunately the market
model envisioned in the law was not fully
implemented.®

Other basic conditions to ensure effective
competition in the market were not met: open
access to the transportation networks was
hindered when ENEE remained a vertically
integrated company; the method used to
determine transmission charges is complex
and discouraged energy transactions by large
users; the methods applied to regulate wholesale
prices for distributors, in the busbar tariff,
discouraged generation expansion; and the lack
of a transparent spot market hindered needed
short-term transactions.

Large Consumers

The potential market for large industrial
consumers (>1 MW) is today, in principle,
relatively important: 76 consumers with a
noncoincident peak demand of 255 MW (see
Table 4.1). However, this market has not
developed. There are three reasons that explain
this situation:

1. The method to determine the wheeling price,
issued by CNE in 2000, charges variable
and fixed costs to each transaction, and
costs increase with distance. There have
been negotiations in several cases, but

8 Ian Walker and Juan Benavides, “Sustainability of Power Sector
Reform in Latin America: The Reform in Honduras,” IDB, 2002;
Jaime Millan, “Entre el Mercado y el estado: tres décadas de
reformas en el sector eléctrico de América Latina,” IDB, 2006.
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Table 4.1 Large Consumers

Peak Number of Peak Demand
Demand (kW) Consumers (non-coincident)
Min Max MW
100 200 290 41
200 500 180 53
500 1000 30 23
1000 76 255

Source: CNE estimutions bused on billing dutaubuse. Includes
commerciul und industriul consumers.

interested parties have complained that
wheeling charges quoted to them by ENEE
are excessive.

2. ENEE, inits position as a vertically integrated
monopoly, is not interested in promoting
the development of the market of large
consumers and risking that local and
regional generators try to cream-skim its
consumer base.

3. The gradual erosion of ENEE’s tariffs for
industrial clients removes the incentive to
look for alternative suppliers.

Requlation of Generation Prices

In the pricing scheme introduced by the
Electricity Law, the short-term marginal cost
is primarily an economic signal for generators,
to encourage supply. As a component of the
busbar tariff—to be proposed every year by
the generators to the regulator—it is the price at
which the generators are willing to guarantee
supply to distributors. For that reason, it is
also the generation cost passed through to final
consumers in the tariffs.

The Electricity Law defines the short-run
marginal cost as the economic cost of supplying
an additional kilowatt and kilowatt-hour over
five years. The definition refers to the cost of
supplying additional power, or capacity (a
kilowatt), and to the cost of supplying additional
energy (a kilowatt-hour). However, the current
practice is that every year ENEE calculates the
short-term marginal cost of energy.

The calculation of a busbar tariff that
excludes the marginal costs of capacity and is
calculated annually based on a five-year average

of future marginal energy costs is effective
to ensure price stability, but discourages the
development of a contract market between
generators and distributors. The theory and
the practice show that an efficient generator
selling energy at the marginal energy costs
may not cover all its investment costs, and that
the calculation of future marginal costs is very
sensitive to many parameters and assumptions
that can be manipulated.’

It is therefore not surprising that private
generators prefer to sell energy to ENEE under
long-term contracts at prices determined by
competitive bidding procedures, which include
fixed charges and energy charges indexed to
fuel prices and variations in the Consumer
Price Index (CPI), or that small renewable-based
generators prefer a fixed price of energy for the
duration of the contract, eliminating the risk of
future reductions in the marginal cost.

The Spot Market'®

The Electricity Law allowed spot transactions
between generators and ENEE but did not
establish a formal spot market based on hourly
energy prices. There are only two generators
regularly selling to ENEE at the system’s short-
run marginal cost, Eldsticos Centroamericanos
y Textiles, S. A. (ELCATEX), an industrial self-
generator selling between 3 MW and 5 MW
excess capacity, and EMCE, one of the private
producers, using 5 MW of extra capacity not
included in its PPA with ENEE. The sales by
generators having PPAs with ENEE, which
make offers “on the side” to ensure they get
dispatched, could be classified under the same
category.

ENEE’s dispatch does not determine the
system’s hourly marginal cost. Although ENEE
uses a well-known software tool for medium-
term operations planning, the Stochastic Dual
Dynamic Programming (SDDP), it has never

¢ In Chile and Peru the regulations include a capacity charge and
establish that the marginal energy cost should be in line with
the price of energy in the market of large consumers, which is
competitive.

1°See Annex 4 for details about the national and regional wholesale
power markets.
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Guatemala

Honduras

El Salvador

Nicaragua

Costa Rica

Source: SIEPAC, 2007.

enabled the program’s short-term module,
which the dispatch center should be using for
day-to-day dispatch and which would allow it
to determine the hourly short-term marginal
cost. The calculation of the hourly marginal cost
would facilitate the implementation of a spot
or balance market, required to accommodate
flexible energy contracts' and increase the
efficiency of energy transactions.

The Regional Energy Market™

In the late 1990s, the Central American countries
of Costa Rica, El Salvador, Guatemala, Honduras,
Nicaragua, and Panama decided to increase the
bilateral electricity connections among them
through the construction of an 1,800 km 230kV
transmission line. The project would increase

'The existing PPAs are physical contracts that impose constraints
on the operation of the power system and the power market.
For example, generators refuse to provide ancillary services
because the PPAs do not include a specific remuneration for the
provision of these services. The PPAs do not require settling the
deviations between the contracted energy and energy dispatched
by merit order. This is good because they do not constrain
economic dispatch, but bad because they cannot handle flexible
and efficient financial contracts that settle the differences at
marginal costs.
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Present Interconnection Capacity
(2005-2007)

Guatemala - El Salvador >80MW <100MW
El Salvador - Honduras >80MW <80MW
Honduras - Nicaragua >80MW <80MW
Nicaragua - Costa Rica >80MW <80MW
Costa Rica - Panama >30MW <100MW

Future Interconnection Capacity

All Countries 300MW

Panama

the interconnection capacity for commercial
transactions of electricity among the six countries
from the present 50MW to about 300 MW initially
and to 600 MW later on (Figure 4.2)."* In parallel,
two regional institutions, the Comision Regional
de Interconexion Eléctrica (CRIE) and the Ente
Operador Regional (EOR), were created for the
regulation and the system operator, respectively,
of the regional transactions on the market. The
development of more open and competitive
market mechanisms, along with the enhanced
transmission line for the power interchange,
would provide incentives for the development
of new generation projects to serve the regional
market.

Commercial arrangements among countries
are in the form of contracts and spot-market
transactions. As shown in Table 4.2, in 2005
most interchanges were made under contracts
between countries, and in particular from
Guatemala.

12 All Sistema de Interconexion Eléctrica para América Central (SIEPAC)
lines will be built for double circuit, but will be equipped with
only one circuit initially.
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Overall Total Net Balance By Contract Spot Market

Inj. Withdr. Inj. Withdr. Inj. Withdr. Inj. Withdr.
Total 530.05 530.05 35794 35794 436.64 417.38 93.41 12.67
Costa Rica 69.76 80.33 10.57 69.19 64.57 0.57 15.76
El Salvador 22.2 300.22 278.02 15.85 264.74 6.35 35.48
Guatemala 322.78 14.77  308.01 283.98 1.03 38.8 13.74
Honduras 2.81 58.26 55.45 0.21 38.94 2.6 19.32
Nicaragua 8.35 22.24 13.9 2.53 8.35 19.71
Panama 104.15 54.22 4993 67.42 45.57 36.73 8.65

Source: UNDP-CEPAL-Istmo Centro Americuno Estadisticus del Subsector Electrico 2005.
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Pricing Policies

Electricity Price Setting

Honduras’s electricity tariff system is
established in the Electricity Law, which in this
respect follows the Peruvian Law on Electrical
Concessions of 1992. The scheme presented in
Box 5.1 corresponds to the industry structure
the law envisioned, with multiple generators
and multiple private distributors.

Box 5.1 Electricity Tariff Principles

and Tariff Setting under the
Electricity Law

Distributors were to buy power and energy at a
requlated price, designated as the Busbar Tariff,
reflecting generation and transmission costs.
This tariff would be calculated every year by
the generators and approved by the regulator
together with indexation formulas permitting
its modification during the year whenever
costs changed by more than 5 percent due to
variations in fuel prices and the exchange rate.
The tariff, and its eventual modifications in case
of adjustments, had to be published in the official
Gazette to become effective.

The distributors would submit every five
years retail tariffs and their indexation formulas
for approval by the requlator. (The retail tariffs
can be recalculated before the end of the five-
year period if the adjustment indicated by the
indexation formulas exceeds the original tariff
value.) These retail tariffs would reflect the
cost of power and energy purchased in bulk
at the Busbar Tariff plus a “Distribution Value
Added" based on the costs of a “Model, efficient,
distribution company.” Retail tariffs were to
be adjusted when costs varied by more than
5 percent due to changes in the Busbar Tariff

and the exchange rate.

In calculating the distribution value added,
distribution costs are averaged over different
types of zones, which implies a subsidy from
urban to rural areas. In addition, the law permits,
but does not mandate, an explicit cross-subsidy
in favor of the “Small Residential Consumers,”
defined as those using less than 300 kWh per
month, and establishes caps on this subsidy.
Today, an additional direct government subsidy
is provided to small residential consumers,
equivalent on average to USS$1.90 per client
per month, which is deducted by ENEE from
the electricity bill, and reimbursed by the
government to ENEE.

The Empresa Nacional de Energia Eléctrica
ENEE), which has remained vertically integrated,
has never applied the official tariff-calculation or
tariff-adjustment methods, nor has it observed
the indicated frequency of tariff calculations.'

Need to Update Tariffs

ENEE’s current tariffs, published by the Comision
Nacional de Energia (CNE) in the official Gazette
in February 2000, no longer reflect the economic
costs of supply. First, the study was based on
cost projections covering 2000 to 2004. Since
1999, installed capacity has more than doubled
and ENEE’s cost structure has changed. The
indexation formulas are no longer appropriate.

3 ENEE submitted a tariff proposal at the end of 2001, and new
tariffs were published in May 2002, but their application was
suspended a few days later following a temporary freeze on
public service tariffs agreed by the government with workers and
employers associations. The freeze ended in July 2003, but ENEE
has yet to submit a new tariff proposal.
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The accumulated adjustment according to the
formulas is today more than 100 percent of the
original tariff.

Figure 5.1 shows the evolution of ENEE's
average price (tariff plus adjustment) in both
nominal and real terms. The average price
expressed in current lempiras increased by
52 percent between 2001 and 2006. When
expressed in constant lempiras of 2005, however,
it has remained practically constant.

Comparison with
Economic Costs

Table 5.1 shows a comparison for all consumer
categories of: (a) economic cost of supply (which
recognizes alevel of 15 percentlosses), (b) ENEE’s
tariffs, and (c) final prices paid by consumers
after deducting the direct subsidy. The economic
cost of supply was estimated by CNE applying
the methods prescribed by the Electricity Law
and using data obtained from ENEE and other
sources, as explained in Annex 5.

Table 5.1 shows that, overall, ENEE’s
prices cover only 81 percent of the economic
cost of supply and a distortion of the tariff
structure, with residential prices substantially
below economic cost. The average tariff for
the residential category is 60 percent of the
economic cost of supply, and only 54 percent
after deducting the government’s direct subsidy.
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The tariff for households consuming less than
100 kWh per month is equivalent to 22 percent
of cost, and for those consuming between 0 and
300 kWh—84 percent of all residential clients—
39 percent of cost. Even clients consuming more
than 500 kWh per month pay only 82 percent of
the cost of supply. Tariffs for municipalities are
equivalent to about 77 percent of cost. For the
other consumer categories, tariffs are at about
the same level of cost, thus leaving ENEE with
a deficit.

Comparison with Central
America's Tariffs

Figure 5.2 presents a comparison of ENEE’s
average electricity tariffs for industrial and
residential consumers in Central America. The
figure shows that residential tariffs are among
the lowest in the region while industrial tariffs
are among the highest.

Subsidies

The explicit cross-subsidy incorporated in the
current tariff structure goes beyond the caps
set by the Electricity Law. Most residential
consumers have been subsidized since the tariffs
were published in February 2000. To compensate
this, the surcharges to other consumer categories
exceeded the limits established in the law. As the
cost of service has increased and the tariffs have
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Electricity - Avg. Residential Tariff (per GWh, in dollars)

Electricity - Avg. Industrial Tariff (per GWh, in dollars)
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Source: LAC Electricity Benchmarking Database, The
World Bank, 2007.

Table 5.2

Cross-subsidy Direct Subsidy Total Subsidy

Percentage Percentage Percentage
Block Number to Poor to Poor to Poor
kWh/month of Users uss$ and Q uss$ and Q uss$ and Q
0-20 86,498 200,463 28.102% 15,159 35.3% 215,622 29.0%
21-50 87,840 439,562 47978 487,540
51-100 132,804 1,018,727 () =0.453 177,397 (= 0.569 1,196,124 () =0.467
101-130 77,017 784,694 185,838 970,532
131-150 51,344 523,126 123,892 647,018
151-300 242,723 3,253,443 658,408 3,911,851
301-500 83,368 1,508,603 1,508,603
>500 43,747 966,229 966,229
Totals 805,341 8,694,847 1,208,672 9,903,519

Source: Authors’ culculutions, 2007,

not been adjusted correspondingly, the subsidy
to residential consumers has further escalated,
while the surcharges to other consumers have
been eroded.

Neither the cross-subsidy nor the direct
government subsidy is efficiently targeted.
Table 5.2 shows the distribution of both subsidies
for July 2006 and the percentage of each that
benefits the poor, based on the assumption

and nonpoor.' Table 5.2 shows the targeting
indicator, (), defined as the percentage of the total
subsidy amount received by the poor divided by
the percentage of the population that is poor—
62 percent in the case of Honduras. A value of
) =1.0 would indicate a neutral distribution. An
Q) of less than 1.0 reflects a regressive distribution,

4 This dividing line has been estimated based on surveys by

that electricity use of 130 kWh per month is,
on average, the dividing line between poor

Honduras’s Instituto Nacional de Estadistica (INE) and ENEE'’s
commercial database.
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with proportionately more subsidies benefiting
nonpoor households.

Table 5.2 shows that cross-subsidies and
direct subsidies are very regressive. The
cross-subsidy incorporated in the tariff is the
difference between the cost of service valued
at the economic cost and the bill based on the
current retail tariff. Its total monthly value is
US$8.7 million. In terms of direct subsidies'
provided by the government, 35 percent benefit
poor households.

The low tariffs and the direct government
subsidy are promoting excess consumption.
Average residential use in Honduras is about
200 kWh per month, almost double the average
residential use in El Salvador and Guatemala (see

5 The government’s direct subsidy targets all residential users
consuming less than 300 kWh per month. The total amount of this
subsidy has been capped at Lp275 million per year, equivalent to
about $1.2 million per month. The monthly subsidy amount per
consumer increases with increasing levels of consumption, up to
a certain point, and then it remains flat according to a method
proposed by ENEE and approved by the Energy Cabinet. Today,
the subsidy remains flat above 135 kWh per month. As the level
of consumption to be subsidized has increased over time due to
the growing number of consumers, ENEE, to respect the global
cap, has gradually reduced both the consumption beyond which
the per capita amount remains flat and the maximum per capita
amount.

Figure 5.3), despite the fact that per capita income
in those countries is more than double what itis in
Honduras. The low electricity prices also promote
inefficient interfuel substitution, particularly for
cooking and water heating, because electricity,
although a more inefficient and economically
expensive option, is cheaper for the consumer
than, say, liquefied petroleum gas (LPG).

Normalizing ENEE's Tariffs

In order to determine what ENEE's tariffs should
be, a simulation has been carried out by CNE
to calculate a reference tariff schedule applying
the methods indicated in the Electricity Law
and using updated costs. The reference tariff
schedule incorporates a cross-subsidy going
from nonresidential users and from residential
users with consumption larger than 300 kWh/
month to residential users with consumption
lower than 300 kWh/month, with larger
subsidies provided to those with a consumption
of up to 50 kWh/month. As a result of the
simulation, the average residential tariff is about
5.7 percent below the average cost of supply. To
tinance this gap, other consumer categories have
to pay a surcharge of 5.1 percent above their
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Table 5.3

Current Tariff New Tariff
Average

Block Cost Average Average Tariff Number
kWh/mo $/kWh $/kWh % of Cost $/kWh % of Cost Increase  of Users
0-50 0.224 0.056 24.7% 0.112 50.0% 102.2% 174,338
51-100 0.158 0.057 36.3% 0.106 67.0% 84.7% 132,804
101-150 0.147 0.066 45.1% 0.126 85.4% 89.4% 128,361
151-300 0.141 0.078 55.6% 0.134 94.9% 70.6% 242,723
301-500 0.137 0.089 64.8% 0.139 101.9% 57.2% 83,368
501- 0.134 0.109 81.7% 0.143 106.7% 30.7% 43,747

805,341

Source: Authors’ culculutions, 2007.

Table 5.4

Current Final Price
(after Direct Subsidy)

New Final Price (after

New Direct Subsidy)

Block Number
kWh/mo. Avg. Cost Avg $/kWh % of Cost Avg $/kWh % of Cost Increase  of Users
0-50 0.224 0.039 17.2% 0.056 24.8% 441% 174,338
51-100 0.158 0.040 25.1% 0.063 39.7% 58.0% 132,804
101-150 0147 0.047 32.0% 0.091 61.6% 92.5% 128,361
151-300 0141 0.066 46.6% 0134 94.9% 103.5% 242,723
301-500 0137 0.089 64.8% 0139 101.9% 57.2% 83,368
501- 0134 0.109 81.7% 0143 106.7% 30.7% 43,747

805,341

Source: Authors’ culculutions, 2007.

cost of supply. Table 5.3 shows the comparison
between the current and reference tariff schedule
for residential consumers.

To reduce the tariff impact on the smaller
consumers, it is necessary to reallocate the
government’s direct subsidy to residential users.
Table 5.4 presents a comparison of the final price
residential users currently pay, after deducting
the direct subsidy, with the final price that would
result from applying the reference tariff schedule
and deducting a direct subsidy reallocated to
target mostly the smaller consumers.

The tariff structure outlined in Table 5.4
and the direct subsidies, could be further
adjusted to maintain about the same final price
to residential users with a consumption of
up to 150 kWh/month. To do so, it would be
necessary to modify the reference tariff schedule
in order to reduce, on the one hand, the price
for these users, and to increase, on the other,
the surcharge on nonresidential users, which
would become 11 percent of their supply cost.
Table 5.5 shows the comparison of final price for
residential consumers, with the new tariff and
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Table 5.5

Current Final Price

New Final Price

Block
kWh/ Avg Cost Average Number
month $/kWh  Avg $/kWh % of Cost $/kWh % of Cost Increase of Users
0-50 0.224 0.039 17.2% 0.039 17.4% 11% 174,338
51-100 0.158 0.040 25.1% 0.041 25.7% 2.3% 132,804
101-150 0.147 0.047 32.0% 0.048 32.6% 1.9% 128,361
151-300 0.141 0.066 46.6% 0.125 89.0% 91.0% 242,723
301-500 0.137 0.089 64.8% 0.139 101.7% 56.9% 83,368
501- 0.134 0.109 81.7% 0.143 106.6% 30.6% 43,747
805,341

Source: Authors’ culculutions, 2007,

a new reallocation of the direct subsidy after
these changes.

The new tariff will recover the economic cost
of service, generating US$8.9 million per month
in additional revenue for ENEE. Tariff increases
for industrial customers, which today are
paying slightly below their cost of service, will
be 13 percent for medium-voltage consumers
and 17 percent for high-voltage consumers. A
comparison of the resulting medium voltage
tariff'® with those prevailing in other Central
American countries shows that the impact
would not be very large (Table 5.6).

!® High voltage tariffs were not available for a similar comparison,
because in the rest of Central America most large industries procure
their energy in the electricity market. Given the relationship
between medium voltage and high voltage costs, however, it is
estimated that the situation would be similar to the one for the
medium voltage tariffs.

Table 5.6

Industrial Medium Voltage

$/kW-month $/kWh
Honduras (current) 10.86 0.078
Honduras 2.41 0.095
(under Option 2)
Guatemala 9.16 0.062
El Salvador 8.68 0.079
Nicaragua 12.03 0.104
Costa Rica 9.97 0.034
Panama 9.45 0.110

Source: Economic Commission for Latin Americu und the
Curibbeun (ECLAC) und United Nutions (UN), 2006.
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Access to Electricity

Introduction

In the field of electrification, the 1994 Electricity
Law set forth the creation of the Social Fund
for Electricity Development (Fondo Social de
Desarrollo Eléctrico, FOSODE) designed to
support electrification in both rural and marginal
urban areas. FOSODE was to be administrated
by the Empresa Nacional de Energia Eléctrica,
ENEE), through the Social Electrification Office
created for that purpose.

The early outcome of social electrification
supported by the law was positive in terms
of coverage, increasing access at a rate of
approximately 2 percent per year, and extending
national coverage from 43 percent in 1994

m Electricity: Coverage

to 69 percent in 2006." In addition, FOSODE
has played a key role in connecting isolated
and underprivileged communities, extending
electricity service to 2,381 rural communities in
its first 10 years of operation.'®

However, in spite of the electrification
efforts undertaken in the last 10 years, the
overall rate of access to electricity service in
Honduras continues to be among the lowest in
Latin America and the second lowest in Central
America after Nicaragua (see Figure 6.1).

Inrural areas, the coverage rate is particularly
low compared with the average coverage
reported in urban areas (45 percent compared
to 94 percent in 2006). There are also extreme
cases of unequal access based on both region and

T
1995 2000

2005
year
—0— Costa Rica =)= E| Salvador =~ —— Guatemala == Honduras
—— Nicaragua —@— R. Dominicana =—@=— Belize —%— Panama

Source: LAC Electricity Benchmarking Database, The World Bank, 2007.

17 As of December 2006.
8 As of February 2007; information provided by ENEE Oficina de

Planificacion.
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income groups. For example, the Department of
Cortes reports 98.8 percent average coverage,
while the Department of Lempira reaches
only 24.6 percent; the poorest quintile of the
population is at 30 percent, while the wealthiest
quintile enjoys almost universal coverage."” In
terms of accelerating electricity access to the most
underprivileged population, the area of highest
concern is the lack of an adequate institutional
framework for implementing rural electrification
programs. Although the 1994 law mandated the
creation of FOSODE, a structural plan for social
electrification, called Plan Nacional de Electrificacion
Social, was not designed until 2002.

This chapter provides a critical description
of the core aspects and results of electrification
programs in Honduras and the future challenges
to meet the government electrification targets.

The Institutional Framework

ENEE is responsible for social electrification in
rural and poor urban areas and, to that end, it
manages FOSODE. The Fund was created by the
1994 Framework Law (Section 62, subsequently
amended by Decree 89-98, dated October 1998).

The Framework Law mandates that FOSODE
be capitalized with at least Lps.15 million on an
annual basis by the federal government and
ENEE. FOSODE is specifically funded by ENEE
contributions equivalent to 1 percent of its
annual revenues from energy sales (or not less
than Lps.15 million). In addition, the Fund gets
financing from the fees municipalities impose on
electricity companies in their jurisdiction as long
as electrification takes place within the particular
municipalities. Finally, the Fund also has access
to external financing through concession loans
and donations.

ENEE created the Social Electrification
Office (Oficina de Electrificacion Social, OES),
for planning, managing, and executing social
electrification projects in rural and urban
areas. At present, OES comprises three major
areas: customer service, technical design, and
planning.

1 The worst case in terms of electricity coverage is the Department
of Gracias a Dios, reaching just 12.36 percent.
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Although OES has been performing its
designated function as part of ENEE, it will not
become the agency that directs all the players
involved in social electrification. The extremely
low level of rural electrification coverage
warrants turning social electrification into a
state-run policy, led and coordinated at the
ministerial level, rather than from a division or
office that falls under the state-run energy utility.
Therefore, there should be a review of the Long-
Term Sector Approach and the Strategic Plan for
the Social Electrification Sector prepared by OES,
which not only calls for updating the legislation
associated with social electrification, but also
promotes elevating the sector policy to a higher
government echelon.

Existing Social
Electrification Policies
and Regulations

Since the establishment of FOSODE, electrification
demand from isolated communities has grown
considerably. During the Fund’s over 10 years
of operation, the response to such demand was
the funding of rural electrification projects with
government funds and other internal and external
sources of funding that reached approximately
US$10 million per year. Between 1995 and 2006,
these efforts enabled the electrification of 2,381
rural communities in Honduras.

Nevertheless, in order to achieve realistic
short- and medium-term goals, while relying
on an orderly electrification plan that enables
the prioritization of projects according to need,
OES-FOSODE and ENEE authorities decided to
prepare the National Social Electrification Plan
(Plan Nacional de Electrificacion Social, PLANES)
in 2002.

OES has led the development of a long-
term electrification plan (2005 to 2015), which
is aligned with the guidelines set out by the
Poverty Reduction Strategy (Estrategia para la
Reduccion de la Pobreza) and which is aimed at
coordinating actions and resources with public,
private, and international institutions. With
the support of the Canadian government (the
Canadian International Development Agency,
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ACDI), and through the Proyecto de Energia
Eléctrica de Istmo Centroamericano (PREEICA),
ENEE prepared PLANES for rural areas.
PLANES is made up of two components: (a) a
long-term electrification plan (through 2012),
and (b) a short-term electrification plan (2003
to 2005).

The methodological process used to prepare
PLANES included three main stages applied to
a total set of projects exclusively focused on grid
extension programs.

The first stage is the short-listing of projects,
based on financial sustainability criteria for
rejecting projects whose annual tariff revenues
are not sufficient to meet at least their recurring
costs (that is, the cost of energy purchased by
the distributor plus operation and maintenance
costs, and commercial costs). The second stage
is the arrangement and prioritization of projects,
aimed at maximizing the impact of funds
allocated to electrification, giving priority to
the lower-cost projects. The third and last stage
entails the arrangement of projects according to
government priorities in order to identify those
with a higher impact on poverty reduction.

Based on the 2002 PLANES program, a
preliminary definition of investments and
programs that would enable meeting the targets
set out in the Poverty Reduction Strategy has
been completed, and some of these programs
are already being implemented.

Current Coverage of
Electricity Service

The overall rate of access to electricity service
reached 69 percent by the end of 2006. According
to the last census and subsequent projections, the
total population of Honduras’s 18 departments,

including rural and urban areas, is roughly
7.36 million. Therefore, if the electrification
index is applied, approximately 5.09 million
inhabitants have access to electricity service and
over 2.2 million lack service.

Taking into account the government’s
Household Survey, including illegal users
(excluded from the coverage ratio calculated
by ENEE), total coverage is roughly 75 to
80 percent.

As shown in Table 6.1, it is estimated that
more than half the population of Honduras live
in rural areas (54.5 percent), where electricity
coverage reached only 44.8 percent in 2006. By
contrast, there are about 3.35 million inhabitants
living in urban areas, of which 94.4 percent have
access to electricity.

There are approximately 420,000 unelectrified
households in rural areas, totaling 2.2 million
people without access to electricity. Meanwhile,
in urban areas, just 128,000 people lack service.
Moreover, there are significant differences in
coverage among departments and, in particular,
among the rural areas of the 18 departments.
There are extreme cases of unequal access both
among regions and among income groups.
Although the department of Cortes, for example,
has an average coverage of 98.8 percent and over
15,000 unelectrified rural inhabitants, coverage
in the Department of Gracias a Dios reaches
only 12.4 percent. Moreover, the departments
of Choluteca, Lempira, and Olancho all have
over 200,000 unelectrified rural inhabitants (see
Annex 6 for details).

There are 298 municipalities in Honduras,
167 of which have fewer than 10,000 inhabitants.
Several of these communities have chosen to
partner together and form mancomunidades
with independent legal status, in order to

Table 6.1 Urban and Rural Access to Electricity, 2006

Population % Hozlsoe':cflds % Cu':t(:r:fers % s:::i/i
Urban 3,350,081 45.5% 700,507 49.0% 661,582 66.9% 94.4%
Rural 4,016,940 54.5% 729,611 51.0% 327,114 33.1% 44.8%
Total 7,367,021 100.0% 1,430,118 100.0% 988,696 100.0% 69.1%

Source: ENEE, Subdireccidn de Plunificucion.
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Table 6.2

% of Access No. of Municipalities % Cumulative
90%-100% 41 13.8% 100.0%
80%-90% 1 3.7% 86.2%
70%-80% 13 4.4% 82.6%
60%-70% 19 6.4% 78.2%
50%-60% 30 10.1% 71.8%
40%-50% 27 9.1% 61.7%
30%-40% 38 12.8% 52.7%
20%-30% 41 13.8% 39.9%
10%-20% 33 1.1% 26.2%
Up to 10% 22 7.4% 15.1%
No access (0%) 23 17% 17%
Total Municipalities 298 100.0%

Source: ENEE, 2006.

conduct local development and environmental
protection programs. Approximately 50 such
mancomunidades exist in the country, many of
which barely have access to electricity service.
As shown in Table 6.2, there are 23 municipalities
(7.7 percent) that have no access at all, and in 119
municipalities (39.9 percent), coverage is under
30 percent.

Level of Investment
and Sources of Funding

In the field of social electrification, the major
investments have been made by FOSODE,
which has demonstrated ample capacity to raise
funds through development resources and from
external financing, in addition to the budgetary
resources that the government provides every
year as required by law. As shown in Annex 6,
Table A6.2, between 1995 and 2006, FOSODE
invested US$91.4 million in rural electrification,
raising coverage from 45 percent in 1995 to 69.1
percent in 2006, at the relatively low connection
cost of US$300 to US$400 per household.
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Electrification projects have been carried
out with resources from financial organizations
such as the Central American Bank for Economic
Integration (Banco Centroamericano de Integracion
Econémica), and with cooperation from countries
such as Finland, Japan, Korea, and Norway. In
addition, there is an agreement in place with the
Fondo Cafetero Nacional (FCN) for the electrification
of coffee-producing regions. Table A6.2 presents
a summary of the social electrification projects
conducted from 1995 to 2006.

Electrification Challenges

The overall target of the social electrification
subsector is to extend national electricity
coverage to 80 percent of the total population
by 2015, giving equal priority to urban and
rural areas.

The National Social Electrification Plan
(PLANES) in its original version set a target of an
electrification access rate of 71 percent by 2012,
with an estimated 100 percent electrification
of urban areas. These targets would be
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made possible through the investment of
US$144.4 million in three phases: 2004 to 2005,
2006 to 2009, and 2010 to 2012. To achieve these
goals by 2012, PLANES intends to generate
160,000 new connections, with an annual
investment of US$16 million and an average
connection cost of US$900.

The electrification program has been updated
using the PLANES methodology for 2004 to
2015, aiming to raise the coverage level from
62.1 percent in 2004 (when the program was
designed) to 80 percent by 2015, taking into
account population growth. This new target of
80 percent national coverage represents more
than 400,000 new connections and an annual
growth rate of electricity coverage of 4.9 percent.
It is estimated that the new connections will
represent 10 percent of residential consumption
and 7 percent of total consumption by 2015.

To date, virtually all government-sponsored
rural electrification projects have focused
on grid extension. However, this technical
option is not economically viable for many
distant communities that are isolated and more
dispersed from the interconnected system. Many
of the new connections are more complex than
those carried out by ENEE during the first years
of the program and, if the new connections
are to be efficient, they should use alternative

20 According to the “Honduras GEF Project Appraisal
Document.”

' M. Dussan, “Problematica de la Energfa Eléctrica en Honduras:
Impacto Fiscal,” FIDE, 2005, p.16.

renewable energy technologies for stand-alone
systems rather than grid extensions.

As interconnection requirements from the
most distant rural communities increase, costs
rise rapidly, so much so that in the last projects
supported by ENEE, costs have exceeded
US$700 per household.” Other analysts, like
Dussan (2005), believe investment costs per new
connection via grid extension to be greater than
US%1,000, since ENEE’s connection cost estimates
did not include the additional investments in
subtransmission networks required by such
projects.” Therefore, to reach the target of
80 percent by 2015, Dussan estimated an annual
average investment of US$40 million over the
next 10 years, more than four times the annual
investment up to 2008 forecasted by FOSODE.
In addition, as discussed in Chapter 5, the tariff
residential electricity consumption in Honduras
is much lower than the supplied cost, and
the residential consumption is thus heavily
subsidized. The newly connected customers are
subject to the same tariff as existing customers
and, hence, the subsidy. When the tariff subsidy
to the newly connected customers is accounted
for, the investment needs for electrification are
even larger. An analysis of different institutional,
technological, and financing options to meet
these challenges is presented in Chapter 9.
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Part Policy Options to Meet
B Sector Challenges

The review of the performance of the electricity
sector in the last five years (Part A) shows that
although progress has been made, many of the
problems that motivated the reform process
in 1994 still persist. In particular, the sector is
affected by inefficiency and poor performance
of the Empresa Nacional de Energia Eléctrica
(ENEE) (high electricity losses, poor corporate
governance); a lack of private investment,
for power expansion at that time, now for
transmission and distribution; a financial crisis
of ENEE; delays in taking effective actions
to ensure the required generation capacity
additions to meet expected demand; electricity
tariffs do not cover costs and tariff subsidies are
not targeted; and the need to continue expanding
electricity access to the rural areas.

The review shows that although the financial
crisis and the poor performance of the sector
was exacerbated by external shocks (high oil
prices, some dry seasons) and some expensive
power purchase agreements, it was caused by
structural problems and it can continue for
many years or become a recurrent event if these
problems are not addressed.

First, if the management and corporate
governance of the state-owned company is not
strengthened, it is unlikely that substantial and
sustainable improvements in the performance
of the transmission and distribution businesses
of ENEE will be achieved. High nontechnical

losses, nonpayment of electricity by government
institutions, and a backlog of needed investments
in distribution and transmission are major
contributing factors to the current financial crisis
and to a looming energy crisis.

Second, no sector structure or market model,
public or private, monopolist or competitive,
can be sustainable in Honduras if the electricity
tariffs do not cover efficient costs, and if
electricity theft and fraud are not penalized and
payment discipline enforced. Simply, it is not
possible to reduce the financial deficit under
these conditions, and the central government
does not have the fiscal space and ENEE does
not have the economic rent of hydro resources
to finance the expected cash-flow deficit during
the next five years. The tariff issue has a strong
political component (electricity prices are a
political commodity), but also becomes more
difficult to tackle when generation prices are
vulnerable to high and volatile international
oil prices.

Third, the current de facto single-buyer
model limits the options to restructure ENEE,
improve its performance, introduce workable
competition in the market, and take advantage
of the benefits of expanded trade in the regional
wholesale market.

Fourth, power generation is vulnerable to
high and volatile international oil prices, which
make it difficult, from the political point of view,
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to pass through the generation cost to tariffs.
Diversification of energy sources is necessary
to mitigate this problem.

Fifth, increasing access for the poor to
electricity services, mostly in sparsely populated
rural areas, requires new policies and strategies
focused on off-grid solutions.

The following chapters discuss the short-
and medium-term options to implement a new
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energy strategy, based on four major components,
which can be effective in addressing the structural
problems: (a) improving sector efficiency,
(b) ensuring financial sustainability, (c) improving
electricity coverage; and (d) and diversifying
energy sources.



7

Efficiency

This chapter discusses the following options
to improve the efficiency in electricity supply:
establishing conditions for a good corporate
governance and management of the Empresa
Nacional de Energia Eléctrica (ENEE), promoting
effective competition in the wholesale power
market, and strengthening policy making and
regulation.

Good Corporate Governance
and Management of ENEE

The delays, uncertainty, and lack of decision in
the process of unbundling ENEE and privatizing
the distribution activities deteriorated ENEE’s
management and performance. On one
hand, it continued to operate as a vertically
integrated state-owned enterprise (SOE) but,
with the expectation of pending restructuring,
it postponed needed investments and plans
to reorganize its operations, and update and
improve information and accounting systems,
offices, technological platform, and software
required to supervise and efficiently manage
its operations. On the other hand, it continued
operating as an SOE with weak corporate
governance. A combination of poor corporate
governance and outmoded technology, know-
how, commercial practices, and information
and management systems contributed to poor
performance.?

To improve the performance of government-
owned electricity utilities (see Box 7.1), the rules

2 Timothy Irwin and Chiaki Yamamoto, “Some Options
for Improving the Governance of State-owned Electricity Utilities,”
World Bank, Energy and Mining Sector Board Paper No. 11,
2004.

Improving Sector

Box 71 The Corporate Governance

of State-owned Enterprises
Corporate governance of state-owned
enterprises (SOEs) refers to the rules that
define the relationship between the company
and the government as its owner. Corporate
governance of most SOEs in developing
countries is weak, and ENEE is no exception.
There are two fundamental problems:
(a) politicians and government officials do not
act as ordinary, profit-motivated shareholders,
and many times pressure the company to pursue
noncommercial goals; (b) the government faces
a conflict of interest as policymaker and provider
of electricity service that undermines the
quality of policy and regulation, when the rules
are modified in a somewhat arbitrary manner
to protect SOEs or to achieve noncommercial
goals.

This explains why SOEs are usually subject
to both micromanagement and politically
motivated interference by the government;
accountability for the performance of SOEs
is diffuse, with the intervention of boards of
directors, ministries, the President’s office, and
politicians; SOEs sometimes hold a monopoly
position and are not subject to the discipline
of a market; SOEs do not apply high standards
of transparency and disclosure of financial
and operational results; the administration of
the SOEs lack operational autonomy to define
their budget, make investment and borrowing
decisions, procure goods and services, and
so forth; and the board of directors lacks the
authority and independence to guide and
supervise the management. Furthermore,
SOEs are immune to two threats that discipline
the management of private corporations and
provide incentives for good performance:
takeover and bankruptcy.
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and practices must be changed to make it harder
for politicians and other interested parties to
use the utilities for noncommercial purposes,
and easier to introduce new sources of pressure
to perform well. Privatization, competition,
and good regulation are effective instruments
to improve corporate governance and were
adopted in the Electricity Law. Substantial
advances were made in private participation
with the development of all new generation
capacity by private investors since 1994.
Although the privatization of distribution was
notimplemented and it appears thatis no longer
an option from the political point of view, some
advances were made to get private operators
involved in distribution. ENEE hired in 1999
the services of Servicio de Medicién Eléctrica de
Honduras (SEMEH) to manage the commercial
operations of reading, billing, and collection.
Recently, ENEE tried a short-term build-own-
transfer (BOT) scheme to finance, construct, and
operate some distribution and subtransmission
works and is considering the development of
transmission lines under BOT schemes.

However, these actions failed to improve
the performance of the distribution business
as distribution losses continued to increase.
ENEE and the government are now proposing,
as part of the short-term action plan to recover
the electricity sector, to modernize ENEE’s
information, accounting, and management
systems and to hire an international consultant
to prepare a one-year study of the options to
restructure ENEE in independent business units
(IBUs) for generation, transmission, distribution,
and system control. The IBU would have
separate accounts, financial statements, and
administrations with financial autonomy.

The creation of IBU for generation,
transmission/dispatch, and two or three
distribution regions with separate accounts,
transfer prices, and financial autonomy can
bring several potential benefits:

e Provide incentives for better performance.
Each IBU will establish a business plan
and performance targets, consistent with
ENEE’s corporate plan. The performance
of individual units can be monitored using
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economic value added or similar indicators
and can be rewarded with salary bonuses,
promotions, and benchmarking against
other units. Each individual manager will be
accountable for the financial and operational
results of its business unit and will be
isolated from other units by having separate
accounts, transfer prices, and transparent
procedures to allocate the common costs of
the central unit.

*  Improve and facilitate economic regqulation. The
creation of separate regulatory accounts will
facilitate the calculation of the value added
for distribution and transmission based on
economic costs and the application of the
principles and procedures for economic
regulation of tariffs established in the law. The
separation into two or three distribution units
will make it possible to use benchmarking
regulation.

e Facilitate development of competition. The
creation of a separate business unitresponsible
for transmission/system operation/
dispatch will reduce the barriers to open
access of large consumers and independent
generators to the transmission grid. It will
alsoincrease independence and transparency
of economic dispatch and the calculation of
short-term marginal costs. In addition, the
transmission unit will be responsible for
transmission planning and expansion and
reducing transmission constraints.

The creation of IBUs is not a simple task
and will take some time—one year to complete
the restructuring study and another year to
modernize ENEE’s information and accounting
systems. However, no substantial improvements
in performance might be expected if the IBUs
continue operating as part of ENEE, subject to
the problems of weak corporate governance
mentioned above. The creation of IBUs represents
a transitory arrangement that opens the door to
more permanent and sustainable solutions—
corporatization of the IBUs with the participation
of minority local shareholders; or complements
other transitory arrangements—management or
lease contracts for distribution with experienced
international operators.
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Corporatization Short
of Full Privatization

The corporatization of SOEs without privatization
subjects the utilities to private sector company
law and ensures that the utility has a legal
identity separate from its shareholders; that
the directors, not the shareholders, are legally
liable for managing the company; and that the
management has operational autonomy but is
accountable for the commercial performance of
the company. In principle, the corporatization of
IBUs, good regulation, and competition would
introduce the principles of good corporate
governance of the private sector and help
improve its performance.

An essential requirement for a successful
corporatization is that the SOE is restructured
and commercialized first—cost-covering tariffs,
renegotiation of debt and other liabilities,
renegotiation of labor contracts—so it can become
financially viable if it improves performance.
Managers cannot be accountable for a company
that cannot be financially viable due to structural
problems.

The experience in some countries that
have tried this solution is that corporatization
facilitates a commercial operation of the
company (less cumbersome procurement
procedures, more operational autonomy, and
so forth) but, to be effective in improving
performance, an independent board of directors
and a professional management should be
established to set up a commercial operation
to reduce political interference.”® Additional
commercial pressures are usually necessary for
a better performance.

The discipline of commercial lending,
participation of minority shareholders, and
stronger and independent regulation has

% Colombia reformed its power sector in 1993, introduced a
competitive wholesale power market, and established a leveled
playing field for the participation of SOEs and private companies.
All SOEs had the option of adopting a new legal entity subject
to private company law. Many SOEs were corporatized without
private participation, but the results were mixed because many of
them remained under the control and interference of politicians
and government officials.

been used to bring additional commercial
pressures to SOEs and improve performance.
Requiring the utility to borrow from commercial
lenders without the comfort of sovereign
guarantees will put the pressure of the lenders
for better financial performance. Minority
shareholders (pension funds, small local
investors, employees) have a residual claim on
the utility’s assets and depend strongly on the
tinancial performance of the utility to maintain
the value of its investment. Supporting a strong
and independent regulation mitigates the conflict
of interest of the government as owner, policy
maker, and regulator, and puts more pressure on
the SOE to improve performance. An essential
requirement for the successful participation of
minority shareholders is that the corporatized
SOEs have achieved adequate financial results
and are able to distribute dividends.

There are some success stories. Interconexion
Eléctrica S.A. (ISA) in Colombia, an SOE with a
tradition of good management, was corporatized
and placed 24.2 percent of equity among about
90,000 small shareholders in two public offerings
of common shares. The national government
that controls this company adopted and has
respected the principles of good governance,
including the protection of the rights of minority
shareholders. ISA has been able to expand
its operations in Latin America, taking over
transmission companies and projects in Bolivia,
Brazil, Ecuador, and Peru.

Management and Lease Contracts

Honduras has used, as a main model for private
participation in the power sector, project financing
of independent power producers backed by long-
term power purchase agreements (PPAs). This
arrangement is well suited for a country with
a weak regulatory framework with substantial
market and country risks. The private investors
are shielded from market and price risks under
their PPAs with government guarantees. ENEE
has also used rehabilitate, operate, and maintain
(ROM) contracts to mobilize private capital and
know-how for the operation of its thermal units,
reducing investment risks taken by the private
sector.
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In the case of electricity distribution in
Honduras, where straight privatization does
not appear to be an option now due to political
opposition and the unwillingness of private
investors to take the high regulatory risks and
investment risks involved with a business in
financial distress, there are models of public/
private partnerships that can be used to attract
private operators and improve performance,
while reducing the risks assigned to the private
partner.

Under a management contract, the SOE
continues to own the distribution assets,
continues to be responsible for making capital
investments, and controls the revenues of the
company, but assigns full or partial responsibility
for day-to-day operations to an outside private
operator. The operator is compensated with a fee
for its services. Under a lease contract, the SOE
continues to own the assets and is responsible
for capital investments, but assigns to a private
operator complete control over the management
and financial results of the company. The
operator makes lease payments to the SOE for
the use of the assets.

Management contracts have been used
extensively in water supply companies and
power distribution companies in countries or
companies with distressed public services and
poor investment climates, especially in Africa.
The evaluation of eight management contracts
made in the power sector in Africa during the
1990s (Congo, Ghana, Mali, Rwanda, Sierra
Leone, and Zimbabwe) indicates that they were
mostly unsuccessful in improving performance
and that the service providers did not have
enough incentives to take risks.?* The major
difficulties have been the clear definition of
responsibilities between the owner and the
operator and ensuring the support of the owners
and employees for this arrangement. Lessons
learned include that the operator should have full
autonomy to make key decisions and implement
its proposed measures to improve performance,
and should have a financial stake in the operation

% World Bank, “Power for Development: A Review of the World
Bank Group’s Experience with Private Participation in the
Electricity Sector,” 2003.
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of the utility (payments linked to specific and
measurable performance improvements), that
the contract should preferably be financed by
the increased revenues, and that the government
should be highly committed to the reforms.

Some successes with well-structured
management contracts have been reported, like
the case of Tanzania where a private operator
was able in two years to reduce losses by
5 percentage points, reduce operational expenses
by 10 percent, and reverse a financial deficit of
the power utility. The management contract was
structured with a retainer fee and a success fee
funded from increased revenue collections.

A management contract can be considered as
an interim arrangement to improve performance
of the distribution business in Honduras:

e Restructuring ENEE could take about two
years. Corporatization and commercialization
could be implemented in parallel with
strong political support. In the meantime,
it is essential to reduce electricity losses to
mitigate the financial crisis. Implementation
of the electricity loss-reduction program
without expert support is likely to fail, as
demonstrated by the Seven Cities Project
(see Annex 3).

* ENEE is proposing to modernize all its
information and management systems
as a key action to improve performance.
However, if ENEE’s management and
corporate governance are not improved first,
this proposal is unlikely to produce positive
results.

e A two-year management contract to
implement a short-term corporate
recovery plan (reduce electricity losses,
improve information systems, and assist in
restructuring of ENEE) can be an effective
first step to improving corporate governance
and restructuring of ENEE, instead of
insisting on ad hoc interventions.

The contract with SEMEH is a management
contract with limited scope and many limitations.
SEMEH is responsible for most of the commercial
functions: reading, providing information to
update the billing database, billing, customer
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service (billing complaints), debugging the
consumer database, reducing arrears, servicing
disconnection and restoration, reporting illegal
connections, and detecting possible fraud.
However, ENEE keeps several commercial
functions, including updating and maintaining
the billing database, handling electricity service
complaints, and responsibility for taking actions
to reduce electricity losses. The contract with
SEMEH has weak incentives for performance:
it receives a fee for its services based on a
percentage of monthly collections.

Although SEMEH provides critical
information for the detection of fraud, the scope
of the contract does not include the reduction of
electricity losses. SEMEH maintains a geographic
information system (GIS) linked to the customer
database, but it does not include the distribution
network maps. SEMEH is part of the solution
to reduce losses but is not responsible for this
activity.

With so many links between the SEMEH
contract and the loss-reduction program, it is not
clear whether a new management contract with
a separate operator can be effective in improving
ENEE'’s performance in the short term, taking
into account that the following:

e The electricity loss-reduction program
proposed by the consultant® requires as
a first step a survey of the distribution
networks of the major cities and the
preparation of distribution maps linked
to the customer database in a GIS. The
consultant recommended the outsourcing
of these services.

e The consultant also recommends
implementing an Enterprise Resource
Planning (ERP) system to integrate into
a corporate database the main activities
of ENEE. ENEE has accepted this
recommendation and has allocated resources
in the budget. However, the definition
and design of an ERP system should have
a clear roadmap for the restructuring,

% Consultoria Colombiana S.A., “ENEE: Consultoria para la
elaboracién de un plan de reduccion de pérdidas,” 2005.

commercialization, and corporatization of
ENEE, which has not been defined yet.

We suggest that it would be better to
consider options that consolidate most of the
operations in one management contract and to
do the following;:

e Terminate the contract with SEMEH and
solicit international competitive bidding
for a new management contract that
includes responsibility for all commercial
operations, the implementation of the loss-
reduction program, and improvements in
information systems, with payments linked
to performance.

* Renegotiate the contract with SEMEH to
include full responsibility for the reduction
of electricity losses and improvements in
information systems, with payments linked
to performance. However, there are many
legal issues to be evaluated, including the
experience and technical capability of this
company.

* Another optionis to consider a decentralized
solution to reduce losses, allocating groups
of distribution feeders with high losses to
separate operators with full responsibility
for loss reduction, with payments linked
to increases in revenues related to loss
reduction.?

Developing a Competitive
Wholesale Power Market

A well-designed wholesale market structure
should ensure a reliable, sufficient, and economic
energy supply to meet electricity demand.
Although the de facto single-buyer model used
in Honduras has been effective in mobilizing
private capital to develop additional generation
capacity and was a good transition option for
a small power market, the experience in
Honduras confirms the risks associated with

% This approach is being considered by EDEESTE, a private
distribution company in the Dominican Republic, to address an
endemic problem of high commercial losses.
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this scheme when the single buyer is a vertically
integrated SOE:

e The scheme is sometimes used by
governments to postpone needed tariff
increases and increase cross-subsidies, using
the single buyer to finance the shortfall
between the real cost of energy supply and
the generation price that is passed through
to the consumer.

e It centralizes the decision to purchase new
energy, increasing the risk that inefficiency
or mistakes in the bidding process may have
a major impact on the cost and reliability of
supply.

e It may become an obstacle to moving to
more competitive arrangements, because
long-term PPAs are physical contracts,
which impose many constraints on active
participation in the market,” and may
have prices out of line with market prices
(stranded costs).

The use of a five-year average of short-run
marginal costs as a reference to regulate the
generation prices that are included in retail
tariffs imposes serious price risks for buyers or
sellers of energy in the regulated market. On one
hand, the average of future short-run marginal
costs does not necessarily cover the costs of new,
efficient generation in a market that does not
remunerate firm capacity. On the other hand,
the calculation of future marginal costs depends
on many assumptions made by the planner
and can be manipulated. In these conditions,

7 The PPA used in Honduras is a standard physical contract that
defines all the rights and obligations of the generator, and in
practice insulates the generator from the risks of participating in a
competitive power market. The PPAs are suitable for the operation
on a single-buyer model. They impose, however, many hindrances
to the transition to a competitive market where all generators play
an active role in the market and comply with the market rules:
Instead of balancing its contract position with purchases and
sales of energy in the spot market, based on market prices, the
generator has the obligation to guarantee a firm capacity and, in
the case of default, pay penalties that may not be efficient. Usually
the generator does not have the obligation to provide ancillary
services according to the market rules, and it does not have the
flexibility of selling generation surpluses in the market (above the
contracted capacity).
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private generators are not willing to sell power
at regulated prices and assume the risk of not
being able to recover the investment costs.?®
A distribution company, private or public,
is not willing to purchase power at the price
determined in competitive bids and assume the
risk of not being able to recover the contract costs
in electricity tariffs based on short-run marginal
costs. Only ENEE, supported by the economic
rent of hydroelectric resources and government
guarantees, can assume these risks, and keep
signing long-term PPAs with private generators
to meet demand.

The de facto single-buyer arrangement can
be improved to support a market model based
on competition for a share in the market of long-
term contracts (competition for the market) and
can help reduce wholesale electricity prices and
improve the quality of supply. Competition for
the market is important in Honduras, because
long-term power supply contracts will continue
to play a dominant role in the wholesale power
market since private generators will continue to
require the comfort of these contracts to finance
the new generation required to meet demand,
especially now that capital-intensive projects
have to be developed. The basic improvements
are as follows:

* To obtain the benefits of competition for long-
term contracts, adequate conditions should
be established to promote the participation
of a large number of qualified investors:
adoption of financing schemes that allocate
to the private investor the market and project
risks thatit can manage efficiently, implement
competitive procurement procedures to
reduce the costs of power purchases, and
improve the financial health of the off-taker.
Public/private partnerships are necessary
to facilitate private development of capital-
intensive projects (see Chapter 10). The
procurement procedures should encourage

# Private generators are developing small renewable projects
based on long-term PPAs with ENEE at energy prices equal to
the marginal cost adopted by SERNA. However, the price is fixed
when the contract is signed and is not adjusted to reflect future
marginal costs adopted by the authority.
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the participation of new generators, apply
transparent competitive bidding principles,
facilitate private financing of new generation,
and help create a portfolio of contracts
to manage price risks. A strong financial
position of the off-taker reduces credit risks
and encourages more competition.

e Inthisregard, it is necessary to improve the
expansion planning and energy procurement
processes (see Chapter 10).

* When the procurement procedures are
effective in creating competitive conditions
in the contract market, the Comision Nacional
de Energia (CNE) can authorize passing on to
tariffs the costs of energy purchases under
contracts and eliminating the price risk of
busbar tariffs based on average short-term
marginal costs. Short-term marginal costs
can be used to provide a benchmark for
energy purchases from small renewable
power under long-term contracts and from
independent generators under short-term
contracts.

The de facto single-buyer model can
accommodate, with some limitations, a market
of large consumers and short-term energy sales
by generators, based on the existing trading
arrangements. ENEE as a vertically integrated
company and system operator can provide
wheeling services for transactions between large
consumers and independent generators and buy
surplus energy from independent generators
at marginal costs. However, as explained in
Chapter 4, the market of large consumers has not
developed, and short-term energy transactions
are insignificant. Some improvements can be
made, mainly by improving the regulation of the
transmission activity (simple and transparent
wheeling charges).

Competition in the market, based on a
wholesale power market of long-term energy
contracts between generators, distributors,
and large users, complemented with energy
transactions in a spot market, is a market model
that can capture the benefits of a more dynamic
competition: in addition to competition for
the market of long-term contracts, the market
members (generators, distributors, and large

users) can make short-term energy transactions
to adjust their positions in the contract market
to real-time supply/demand conditions in the
national and regional markets.

However, the lessons learned in the design
of competitive wholesale power markets in
small power systems in the region indicate
that it is necessary to mitigate the potential for
abuses of market power in the spot market by:
(a) establishing the obligation that distribution
companies should meet a substantial portion
of expected energy demand with long-term
contracts, so the spot market is used basically
as a balance market and is small compared to
the contract market; and (b) the spot energy
transactions are based on a centralized merit
order dispatch of the variable costs of the
generating units. Therefore, the power market
would continue to be dominated by the market
for long-term contracts.

However, the power market of Honduras
does not currently meet the minimum conditions
to implement competition in the market, for the
following reasons:

* The size of the power system in Honduras
is too small to create a sufficient number
of buyers and sellers that can compete
effectively in the market.

e Vertical unbundling of ENEE in separate
generation, transmission/dispatch, and
distribution companies is necessary.

* Open access to transport facilities is essential
but will not be effective if ENEE remains
vertically integrated. If ENEE maintains
generation and transmission/dispatch
under the same corporate group, it will have
serious conflicts of interest and opportunities
for discrimination.

* The electricity law did not establish the basic
principles and regulations for the operation
of a spot market (for example, hourly
transactions, rules to determine spot prices,
a market administrator).

Honduras could meet in the medium term
the minimum conditions for the introduction
of workable competition in the market: the
development of new industrial parks will increase
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the number of large users able and willing to
participate in the market; the commissioning
of the SIEPAC project in 2009 will expand both
the possibilities for energy trade in the regional
market and the number of buyers and sellers
that can participate in the national market; a
study of options for vertical unbundling of
ENEE and the creation of independent business
units will be prepared this year; and a simpler
methodology for the calculation of transmission
charges will be adopted, which would facilitate
open access.

A gradual transition from a single-buyer
scheme to competition in the market appears to
be possible in the case of Honduras, according
to the following process:

1. Implement the suggested improvements in
the single-buyer model.

2. Create the independent business units.

3. The generation unit of ENEE performs the
function of single buyer and sells energy
to the distribution business units at the
regulated wholesale price.

4. The generation unit of ENEE transfers
to the distribution units the PPAs that
have competitive prices, and signs supply
contracts with the distribution units at the
regulated price using the hydroelectric rent
to compensate for the higher-cost PPAs that
expire in the late 2010s. The distribution units
are responsible for competitive procurement
of new power and procurement of small
renewable power at avoided costs. CNE
authorizes passing on to tariffs the cost of
energy purchased in a competitive contract
market.

5. Competition in the market is fully
implemented with the creation of a spot
market.

The first three steps can be implemented
based on the existing legislation and the creation
of independent business units. However, the
market would continue to operate as a single-
buyer model with more efficient procurement
procedures, but with the shortcomings already
discussed.
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The fourth step requires the unbundling of
ENEE in separate companies, which can be done
based on existing legislation. The main objective
of this step is to corporatize and commercialize
the business units and to create conditions for
the operation of a wholesale market where
distribution companies meet expected demand
with long-term power purchase contracts,
subject to competitive bidding, and can recover
in the tariffs the full cost of energy purchases.
The participation of large consumers in the
market continues to be marginal.

The last step requires changes in the law
to establish all the infrastructure necessary
to operate a spot market: hourly energy
transactions, a capacity market, expanding
the functions of the dispatch center to include
the function of market administrator, and
formulating detailed rules and regulations for
the operation of the market (procedures for
the economic dispatch based on variable costs,
predispatch and postdispatch arrangements,
rules to calculate hourly marginal costs, rules to
settle energy transactions, billing and collection,
rules for the remuneration of firm capacity, rights
and obligations of eligible market agents). This
is something similar in scope to the regulations
of the regional energy market.

The options and issues to introduce
competition in the wholesale market are
summarized in Table 7.1.

Improving the Institutional
Arrangements

The separation of roles of the government as
policy maker, regulator, and service provider
was an essential element of the electricity sector
reform of 1994. The central government should
concentrate on its primary role of policy maker
and assign to a separate and independent
institution the responsibility of applying the
regulatory framework to provide credibility
and stability to the new rules. The separation of
roles is also important to establish a leveled and
nondiscriminatory playing field for private and
state-owned companies, improve the investment



Options, Improvements, and Constraints

Options and Issues to Introduce Competition in the Wholesale Market

Single-buyer, Vertical Independent Business ) Competition
Issues X ) Unbundling X
Integration Units in the Market
Lack of Improve planning
incentives and procurement
for efficient procedures.
generation Include capacity cost in
expansion busbar tariff.
. Same. Same. Same.
Apply cost-covering
tariffs.
Independent
generators sell at
marginal costs.
ENEE make up for ENEE continues as ENEE transfer to the ENEE hydro sells energy
differences between single buyer and sells  new distcos PPAs with under contract at busbar
contract costs and energy to IBU at busbar competitive prices, and tariffs.
busbar tariffs. tariffs. sign supply contracts for  pistcos responsible for
the balance at busbar competitive procurement
tariffs. and purchases to
Distcos responsible for renewables to cover most
competitive procurement of expected demand and
and purchase power to can buy shortfall in spot
renewables. market.
CNE authorizes pass- Same.
through of cost of energy
purchases.
Large Simplify wheeling Large users make spot
consumers do charges. transactions to balance
not participate ENEE provides balance their position in national
in the market service. Same. Same. and regional contract
. market.
Strengthen requlation
to facilitate open Financial and flexible
access. physical contracts are
allowed.
Barriers to ENEE responsible Gencos, distcos, and large  Gencos, distcos, and large
expand regional for system operation consumers participate in consumers participate in
trade and coordination with Same. regional contract market. the regional contract and
regional operator but A transmission/dispatch spot markets.
allows third-party company is created. The transmission and
deals. dispatch company
responsible for
administrating the market.
Scope for Competition for long- Competition for long-term
competition term contracts. and short-term market.
Mostly physical Same. Same. Financial and flexible

contracts.

Limited short-term
energy transactions.

physical contracts.

PPAs play an active role
in the market and balance
its contract position in the
spot market.

Active spot market in
operation.

Source: Authors’ culculutions, 2007.
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climate for private capital, and improve the
corporate governance of SOEs.

However, in Honduras the separation
of roles has not worked as envisioned (see
Chapter 4). The policy making and planning
functions are dispersed and weak. CNE does
not have the autonomy, transparency, and
competence required to build credibility. ENEE
does not operate as a commercial company
and is involved in policy making. The central
government continues to intervene in the three
roles. The private sector manages the risks of a
weak regulatory framework by participating as
independent power producers insulated from
these risks under the terms of their PPAs, backed
by sovereign guarantees.

The separation and strengthening of roles is
important for improving the performance of the
electricity sector, even in the case that distribution
is not privatized. The sector reform initiated in
1994 was partially implemented and is necessary
to define a new energy strategy and revise the
energy policy to address the structural problems
faced by the sector. There is a need to have a
permanent technical group that supports the
formulation of energy policy, and is responsible
for designing and coordinating action plans for
its implementation. A strong and independent
regulator is needed to apply the regulatory
framework. ENEE should be restructured and
corporatized, as discussed in this chapter, to
operate as a commercial enterprise that is not
involved in policy making or regulation.

The Ministry of Natural Resources and
Environment (Secretaria de Recursos Naturales y
Ambiente, SERNA) is the de facto energy
ministry with responsibilities for policy making
and supervision of the electricity sector. It is
the secretariat and coordinator of the Energy
Cabinet, chairman of the board of directors of
ENEE, grants operation licenses for distribution
companies, issues technical regulations,
approves any PPA signed by ENEE, and grants
environmental licenses for electricity projects.
However, it lacks the resources and a stable
technical group to discharge its responsibilities
(Chapter 4). A simple solution to improve policy

making is to strengthen the energy group in
SERNA and eliminate the Energy Cabinet.
However, a different ministry (Ministry of
Finance) should be responsible for representing
the government as owner of ENEE to avoid
conflicts of interest between policy making and
provision of electricity services.

CNE has played a marginal role in the sector,
impaired by lack of autonomy, the difficulties of
regulating a vertically integrated SOE, and a lack
of the government’s commitment to implement
the tariff regulations and the separation of roles.
Other regulatory institutions in the region have
faced similar difficulties (for example, Nicaragua
and the Dominican Republic). However, the lack
of a credible and capable institution responsible
for applying the new market rules and pricing
principles is a barrier to the development of the
electricity market, improving the performance
of ENEE, and attracting private capital to
other activities. Credibility can be improved
with autonomy, transparency, and technical
competence.

A long-term solution to improve the
credibility of CNE is to change the Electricity
Law to adopt the best practices for strengthening
the regulatory function, which have been used
in other countries in the region, mainly: ensure
tinancial resources with a regulatory fee to be paid
by the regulated electricity companies; establish
competitive salaries to attract the best-qualified
professionals; longer (more that one presidential
period) and staggered terms of appointment
of commissioners to provide continuity and
stability; and establish clear procedures for
public consultation and transparent reporting
and justification of regulatory decisions. These
conditions are well known in Honduras, have
been discussed in the past, and have been
included in several failed initiatives to reform
the Electricity Law. However, credible regulation
cannot be established if there is a lack of political
support and commitment to implement the rules
and strengthen regulations. The interference
of the government and of powerful SOEs has
weakened the autonomy and credibility of the
regulator in many countries in the region.
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The dependency on imported fuel for about 65
percent of power generation, the high costs of
some early power purchase agreements (PPAs)
with thermal generators, the vulnerability of
generation costs to high and volatile oil prices,
and the difficulties in passing through these
costs to electricity tariffs have weakened the
financial position of Empresa Nacional de Energia
Eléctrica (ENEE) and threatens the sustainability
of the electricity industry in Honduras. The cost
of energy purchases increased from US$2009
million to US$420 million during 2001 to 2006,
and the average cost of energy purchases
increased in 2006 to about US$103/megawatt-
hours (MWh), when the average West Texas
Intermediate oil price was US$66/bbl.

Cost of Energy Purchases

The generation costs are basically determined by
the cost of energy purchases (70 percent of total
generation in 2006). The cost of energy purchases
from 2007 to 2010, when only emergency projects
can be commissioned, would continue to be
determined by external noncontrollable factors
(high and volatile oil prices and hydrological
conditions) and the fixed payments under
existing PPAs and new emergency generation. A
portion of the fixed costs could be reduced. The
capacity charges for new emergency generation
will have a substantial impact on the cost of
purchases during the transition period until
new generation projects are commissioned, and
could be reduced by competitive procurement.
The diversification of energy sources may

Ensuring Financial
Sustainability

contribute to reducing the vulnerability of
generation costs to high and volatile oil prices
and may also reduce the generation costs, but
only after 2012.

The cost of energy purchases was calculated
based on the generation expansion plans and
the results of economic dispatch for each of the
three demand scenarios, using the energy prices
established in existing contracts and estimated
capacity and energy charges (based on fixed and
variable project costs) for new projects.

The demand growth until 2011 is met by
additional thermal generation from the existing
PPAs and emergency generation. Beginning in
2011, lower-cost thermal generation (medium
speed diesel [MSD] in 2011 and coal-fired plants
in 2013) substitute for the generation of the most
expensive PPAs and replace the emergency
generation. The generation of existing PPAs
is almost completely displaced by 2015 when
Patuca 2 is commissioned (see Figure 8.1).

For 2007 to 2011, the costs of energy purchases
are determined, by and large, by the fuel costs
of existing thermal generation and by the fixed
charges of the existing PPAs with thermal
generators and of new leasing contracts for
emergency generation. The fixed payments
of rentals by 2011, after the termination of the
Lufussa I and Elcosa contracts, are estimated
at US$54 million in the base case (40 percent
of total fixed costs), using a high-capacity
charge of US$18/kW /month, which can be
reduced in a competitive procurement. By 2013,
once new thermal and hydroelectric plants
are commissioned and the rental contracts
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Figure 8.1
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are terminated, the cost of fuel and the fixed
payments under existing contracts are reduced
by almost 50 percent (Figure 8.2).

The reduction in the cost of purchases with
the retirement of expensive generation and the
commissioning of lower-cost generation plants
beginning in 2011 have a substantial impact on
the average energy purchase costs. For the base
case, the average cost is reduced from about
US$95/MWh during 2007 to 2010 to about
US$87/MWh by 2011 and to US$75/MWh by
2013. A comparison of the average cost in the
three scenarios shows significant differences in
2007 to 2012 (about US$7/MWh between low
and high) when expensive emergency is used
in the margin to meet any increase in demand,
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to minor differences by 2013 when new low-cost
generation is commissioned to meet expected
demand in each case (see Figure 8.3).

ENEE's Investment Program

ENEE’s investment program for 2007 to 2015
is front loaded with a backlog of transmission
and subtransmission works that could not
be implemented in the past due to financial
constraints, investments in a loss-reduction
program, and proposed investments to improve
ENEE’s information and management systems.
It also includes the implementation of the
Inter-American Development Bank’s (IDB’s)
energy investment loan (see Table 8.1). About
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Figure 8.3
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Table 8.1

Total 2007 2008 2009 2010 2011 2012 2013 2014 2015
IDB project 41.1 17.3 17.2 6.6 0.0 00 00 00 00 00
Capitalized financial costs 07 0.3 04 0.0 0.0 00 00 00 00 0.0
IDB project
Electricity loss reduction 304 276 2.8 0.0 0.0 00 00 O00 00 0.0
program
Substations and 299.8 0.5 1025 79.8 29.6 3.8 1N.3 383 333 0.6
transmission lines
Distribution expansion 141.6 187 258 139 139 139 139 139 139 139
Other investments 47.3 5.3 5.3 5.3 5.3 5.3 53 53 53 5.3
(generation)
Rural electrification 0.0 0.0 0.0 0.0 0.0 00 00 00 00 0.0
Information and 23.8 10.6 6.6 6.6 0.0 00 00 00 0.0 0.0
management systems
Other (equipment & 447 5.0 5.0 5.0 5.0 50 50 50 50 50
materials)
Total 629.3 852 165.6 171 53.6 279 354 624 574 247

Source: Authors’ culculutions, 2007.

70 percent of the US$630 million investment
program corresponds to the strengthening of the
high-voltage transmission and subtransmission
grids and the rehabilitation and expansion of the
distribution networks. This is a very ambitious
investment program and represents an increase
in ENEE’s average annual investments from
US$21 million (2001 to 2005) to US$70 million.

The investment program does not include
investments in rural electrification (on grid or off
grid), which may amount to more than US$200
million during the period. It was assumed
that rural electrification will be financed by
grants and soft loans taken by the government,
government contributions, and contributions of
the communities to cover connection costs.
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L KRB Transmission Lines and Substations Investment Program (000 USS$)

Lines and substations Total 2007 2008 2009 2010 2011 2012 2013 2014 2015
BOT 39.8 1.4 16.0 125
Expansion Tocontin | & Il 15.1 13.0 0.8 1.3
Amarateca substation 16.9 16.9
San Pedro Sula Sur 12.3 4.4 6.6
substation
Line Rio Lindo-SSS 230 kV 10.3 41 6.2
La Entrada substation 1.0 6.6
Line Amarateca-Juticalpa 39.8 159 239
230 kV
Line Juticalpa-Requleto 30.4 12.2 18.3
230 kV
Line El Progreso-Reguleto 53.5 214 321
Line Tocontin-Danli 138 kV 14.8 59 8.9

Other works 957 05 389 217 155 3.8 54 8.1 1.3 0.6
Total lines and substations 339.7 19 185 923 296 38 1.3 383 333 0.6
Total w/o BOT 299.8 05 1025 798 296 3.8 1.3 383 333 0.6

Source: Authors’ culculations, 2007.

Table 8.2 shows the investment program for
transmission and subtransmission works, with
details about projects with investment over
US$10 million. We note the following:

e Almost all the large projects are components
of the 230 kV transmission expansion plan
to (i) improve the quality and reliability
of supply to the north and eastern regions
now served by 69 kilovolts (kV) and
138 kV lines, respectively, and to facilitate
the connection to the grid of hydroelectric
projects in the Patuca basin: Amarateca
substation, Amarateca-Juticalpa-Reguleto-
El Progreso transmission lines; and
(ii) improve the quality and reliability of
supply to the distribution networks in
Tegucigalpa and San Pedro Sula: expansion
of Tocontin Substation, new San Pedro Sula
Sur substation, and Rio Lindo-San Pedro
Sula Sur transmission lines.

e Some urgent substransmission works (at a
cost of about US$40 million) were awarded
using a three-year build-own-transfer (BOT)
financing scheme.
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Financial Projections

The main critical drivers of ENEE’s financial
performance, which are under the control of
ENEE or the government, are electricity losses
and electricity prices. The three basic demand
scenarios described in Chapter 3 consider
different corrective actions on the key drivers:
the high case corresponds to a business-as-
usual scenario, the base case corresponds to a
scenario where moderate results are achieved,
and the low case corresponds to a scenario where
substantial actions are taken and substantial
improvements are achieved.

The average electricity tariff was adjusted
according to the underlying assumptions made
in each scenario, (fixed in nominal terms for the
high case, fixed in real terms for the base case,
and 15 percent increase in real terms for the
low scenario), until the average tariff reached
the level of efficient costs (US$126/MWh or
Lps.2.4/kWh). Therefore, the cost of inefficiencies
(high losses and high generation costs) are not
passed through to consumers.
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L CR:-BCB ENEE's Financial Projections, 2007-2010

Real Projected
Scenario 2006 2007 2008 2009 2010
Electricity High 25.2% 25.5% 25.8% 26.1% 26.4%
losses Base 25.2% 25.2% 23.8% 23.1% 22.6%
(%) Low 25.2% 23.0% 20.7% 18.5% 16.2%
Average tariff High 2.00 2.00 2.00 2.00 2.00
v s/I?Wh) Base 2.00 2.07 215 2.22 2.28
P Low 2.00 2.18 2.37 2.40 2.40
High 9,133 9,792 10,614 1,373 12,154
Revenues (MIps) Base 9133 10,201 1,575 12,866 14,191
Low 9,133 10,853 12,954 14,223 15,355
Generation High 7985 8,613 9,842 11,180 12,307
costs (MIps) Base 7985 8,579 9,512 10,541 11,545
P Low 7985 8,378 9,034 9,728 10,386
High -67 -413 -932 -1,556 -1,738
EBITDA (Mlips) Base -67 14 321 516 982
Low -67 841 2125 2,633 3,258
Profit (losses) High -2,405 -2,454 -3,258 -417 -4,407
(Mips) Base -2,405 -2,028 -2,005 -2,044 -1,687
P Low -2,405 1,200 -201 73 589
Cash flow High -1,737 -1,224 -1,790 -3,285 -3,905
surplus Base -1,737 -854 -562 -1,221 -1,168
(deficit) (Mlps)  Low -1,737 -116 1,216 938 1,158

Source: Authors’ culculations, 2007.

The analysis of the financial projections
for the three scenarios was divided in two
distinctive periods: 2007-10, when the energy
purchase costs are high; and 2011 to 2015, when
these costs decrease with the commissioning of
new low-cost generation. The results for 2007 to
2010, summarized Table 8.3, show that:

a. The business-as-usual (high case) scenario
is not sustainable. Financial losses will C.
continue to grow from Lps.2,405 million
(US$126 million) in 2006 to Lps.4,407 million
(US$232 million) in 2010. Likewise, the cash-
flow deficit will increase from US$91 million
in 2006 to US$2005 million in 2010.

b. The scenario of gradual improvements in
tariffs and losses (base case) reduces the
financial losses and cash-flow deficit by
2010 to US$89 million and US$61 million,

distribution investments can be financed
100 percent, a dubious proposition. This
scenario assumes that electricity tariffs will
be adjusted in nominal terms to the pace
of the projected inflation, resulting in a
14 percent nominal increase by 2010. In this
case, a reduction of 2.6 percentage points by
2010 in electricity losses is not good enough
to solve the financial crisis.

The scenario of major improvements (low
case) produces a cash-flow surplus by 2008,
which increases to US$66 million by 2010.
The combination of a drop of 9 percentage
points in electricity losses by 2010 and a
20 percent increase in the average tariff in
nominal terms quickly improves ENEE’s
financial situation.

The results of the financial projections for

respectively, but the deficit is not manageable 2011 to 2015 for the base and low case scenarios
taking into account that the financial (see summary in Table 8.4) show that increasing
projections are based on the assumption that the average tariff to the level of efficient reference

about US$300 million in transmission and costs of Lps.2.4/kWh produces large cash-flow
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1 :LCR-R-8 ENEE's Financial Projections, 2011-2015
Scenario 2011 2012 2013 2014 2015
Electricity losses Base 22.1% 21.5% 20.9% 20.3% 19.7%
(%) Low 14.0% 13.0% 12.0% 12.0% 12.0%
Average tariff Base 2.34 2.39 2.40 2.40 2.40
(Lps/kWh) Low 2.40 2.40 2.40 2.40 2.40
Revenues (Mips) Base 15,577 17,046 18,301 19,533 20,822
P Low 16,534 17,668 18,861 20,01 21,213
Generation costs Base 11,904 12,061 11,373 11,658 12,217
(Mlps) Low 10,493 10,566 10,389 10,494 1,354
Base 1,913 3,123 4,971 5,822 6,452
EBITDA (Mips) Low 4,243 5,215 6,494 7,446 7,691
. Base -672 526 2,327 3,147 3,811
Profit (losses) (Mlps) |\, 1,658 2,619 3,850 4771 5,050
Cash flow surplus Base 335 1,375 3,158 3,998 4,652
(deficit) (Mlps) Low 2,710 3,512 4,702 5,643 5,909

Source: Authors’ culculations, 2007.

surpluses by 2015, when the electricity losses
have been reduced to 19.7 percent and 12 percent,
respectively, and the average generation cost is
reduced to about US$15/MWh with respect to
the cost for 2009, as a result of the commissioning
of lower-cost generation. This indicates that the
current reference costs may be high once lower-
cost generation plants are commissioned.

Some basic conclusions can be reached from
the analysis of the financial results:

e Substantialimprovements in electricity losses
and electricity tariffs are required (low case
scenario) to reverse ENEE financial losses
for 2007 to 2010. Gradual improvements in
losses and tariffs (base-case scenario) would
reduce financial losses but would accumulate
a cash-flow deficit during this period of
about US$200 million, in addition to any
shortfalls in mobilizing about US$300 million
financing for transmission and distribution
investments during that period.

e Substantialimprovements in electricity losses
(low case), but with no tariff adjustments,
would produce a cash-flow deficit of about
US$236 million during 2007 to 2010 and will
not resolve the financial crisis.

e Under the scenario of gradual improvements
(base case), ENEE’s financial position could
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be reversed only as of 2012, once cost-
reflective electricity tariffs are applied, some
expensive contracts expire, and new low-cost
generation can be commissioned. In the
meantime, for about five years, a cash-flow
deficit of more than US$200 million will
accumulate. It is difficult to argue that this
is a transitory financial problem that can be
addressed with financial measures (postpone
the payment of short-term obligations and
finance the shortfall).

* Itwould benecessary torevise and eventually
reduce the investment program to more
realistic levels.

The financial crisis is not a problem caused
by a juncture of high oil prices and expensive
thermal contracts. These adverse conditions
only made evident a structural problem
of poor performance and governance of
ENEE, electricity tariffs that do not cover
efficient costs, underinvestment in transmission
and distribution, and contracting expensive
emergency generation because of cumbersome
and protracted bidding procedures that delayed
the contracting of new power supply. This
financial crisis comes at a critical moment when
the national budget does not have fiscal space
to provide financial support to ENEE and the
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hydroelectric rent is not sufficient to compensate
for the high costs of energy purchased by ENEE
under PPAs.

ENEE proposed a short-term plan® to
improve and reverse the critical financial
situation, with the following main actions:

a. Implementing a loss-reduction program
comprising: a short-term investment of
about US$30 million, approval of a new law
to penalize electricity fraud and theft, and
formation of several field teams responsible
for controlling losses;

b. Renegotiating the existing PPAs with
thermal generators to reduce the cost of
energy purchases by 15 percent;

¢. Resuming a monthly increase of the tariff
adjustment factor in 2007, which would
result in an increase of about 8.5 percent of
the average tariff (this action has not been
supported by the central government);

d. Approvinganew law thatprovides additional
incentives for the development of renewable
energy;

e. Targeting of the Bono 80;

f. Restructuring ENEE in business units and
implementing a program to improve its
information and management systems;
and

g. Refinancing the short-term debt with
generators and local banks.

The results of the financial projections show
that the proposed actions (a) and (c), to reduce
electricity losses and increase tariffs are both
essential to reverse the financial losses, but are
not sufficient. The loss-reduction program had
a slow start and may not achieve the short-
term improvements that are required.*® The
proposed tariff increase does not reach the level
of cost recovery and was not approved by the

# “Plan de accién para la recuperacién del sector eléctrico 2007—
2015,” ENEE, diciembre de 2006.

% There are delays in providing transportation and other
equipment to the task force responsible for detecting and correcting
illegal connections and fraud. The targets established in the low
case seem to be too optimistic if the current arrangements are not
improved. The base case scenario seems more likely.

government. Actions (d), (e), and (f) would not
have a short-term impact on financial results of
ENEE.

Actions (b) and (g) aim to renegotiate
ENNE’s short-term obligations and postpone
their payment, but are not sufficient to resolve
the financial crisis if tariffs are not increased.
Renegotiations of PPAs usually are based on
the principle that the cash flow of capacity and
energy payments may change to better suit the
financial limitations of the buyer, but the present
value of the cash flow of payments does not
change. The new government is renegotiating
the PPAs with thermal generators and it has
been reported that the capacity charges for 2007
to0 2009 could be reduced by about US$20 million
per year. This action reduces the cash-flow
deficit but cannot substitute for a tariff increase.
It is important to note that an extension of the
contract of Lufussa I and Elcosa (keeping the
same prices) to compensate for the reduction in
capacity charges will increase the cost of energy
purchases after 2010 and would reduce the
space for commissioning lower-cost generation
by 2012.

Two other short-term actions would
contribute to reducing the cost of energy
purchases:

1. Implementing load management and
energy-saving programs to reduce the
peak demand and the need for expensive
generation rentals.

2. Studying options to reduce the cost of
generation rentals: multiyear contracts
and international tendering to promote
competition. A reduction of 30 percent in the
capacity charge of US$18/kW /month would
represent annual savings of US$16 million.
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Coverage

This chapter: (a) evaluates the electrification
policies, including the related institutional
framework; (b) identifies investment needs in
rural areas and the appropriate incentives for
encouraging alternative energy programs; and
(c) analyzes policy options for improving tariff
design and subsidy targeting mechanisms for
rural electrification.

Assessment of
Electrification Policies

The National Social Electrification Plan (Plan
Nacional de Electrificacion Social, PLANES) was
designed and structured using comprehensive
data on Honduras’s rural areas, in which
customer consumption patterns and service
needs were identified. However, the grid
extension model applied by Social Fund for
Electricity Development (Forndo Social de Desarrollo
Eléctrico, FOSODE) under PLANES, while
effective in extending coverage by conventional
means—mainly grid extension—has performed
poorly in the application of decentralized
options. Decentralized electrification projects
were partially studied within PLANES to extend
service to 25 isolated communities by means
of diesel generators, but other technologies,
such as photovoltaic (PV) systems or micro/
small hydroelectric stations, which could be
more efficient and profitable because they do
not depend on fossil-fuel consumption, were
left aside.

The existence of a weak institutional
framework for the electricity sector affects the
quality and efficiency of rural electrification

Improving Electricity

efforts. The main problem in this field is that
Honduras does not have an integrated policy
for rural electrification. This is evidenced by
the fact that, while FOSODE has the resources
to implement grid extension projects selected
under the PLANES methodology, the Honduran
Ministry of Natural Resources and the
Environment (Secretaria de Recursos Naturales y
Ambiente, SERNA) is in parallel promoting some
renewable energy projects even though it does
not have a mandate on electrification.

The existence of two entities promoting
electrification programs—FOSODE and
SERNA—undermines the legitimacy of the
efforts and diminishes the credibility of social
electrification programs by weakening the
institutional framework and the incentives
to attract other players, such as private
investors, communities, and nongovernmental
organizations. Moreover, there are other issues
that are challenging the ability to promote social
electrification: (a) lack of political will to enforce
prices that strictly reflect the actual cost of service
(even accepting that cross- but explicit subsidies
available to the neediest are reasonable); (b) the
state as the only service provider in rural areas
in practice; (c) weak governmental structure in
the sector, without ministerial presence; and
(d) delays in the implementation of flexible
environmental standards.

The criticism of Honduras’s social
electrification programs is attributable to the fact
that a specific or detailed model of how to carry
out electrification with non-conventional options
was never designed. What existed instead was,
onone hand, an articulated proliferation of grid
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extension projects carried out under PLANES
and, on the other hand, an unarticulated
promotion of renewable energy, which lacked
planning or coordination by a government
agency with clear functions and objectives to
undertake an electrification strategy.

This policy gap over the past 10 years, and
the absence of adequate rural electrification
models, has encouraged the emergence of
proposals that tend to deepen a delivery model
that is dependent on the state and, in particular,
on the Empresa Nacional de Energia Eléctrica
(ENEE). The fact that ENEE has dominated the
electrification programs has led to public and
community skepticism regarding the possibility
of a stronger participation of private and
nongovernmental players. The thesis proposed
in this report is that social electrification projects
in Honduras, mostly grid extensions, have been
carried out without a clearly defined program
that articulates, among other processes, the
decentralization at a local level, the involvement
of municipalities and the private sector, and
the use of various alternative energy supply
methods, which could optimize the use of local
resources.

Correctivemeasures thatcould beimplemented
in the short term include: (a) strengthening
SERNA as the de facto energy ministry in the
capacity of developing strategy, planning, and
policy formulations in rural electrification; and
(b) strengthening the technical capacity of FOSODE
with the necessary training in electrification
options based on stand-alone technology,
renewable energy, and the development of
business models that use alternative energy
options.

In the long term, it is recommended that
FOSODE be transformed into an autonomous,
unified fund through which all current
electrification efforts can be promoted, both
for grid extension and stand-alone systems.
FOSODE’s successful experience with grid
extension, and its serious and practical track
record as an implementer, suggest that it could
transform into an autonomous organization with
clear policies and transparent rules for project
selection based on cost-benefit criteria, using
rational and realistic financing mechanisms.
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Identifying Investment Needs

In electrification projects, the more remote and
dispersed the community, the more difficult and
expensive the extension of access. The paradox
in these cases is that these isolated communities
are generally the poorest ones and, consequently,
have a lower payment capacity, requiring
significant subsidization.

Asmentioned in Chapter 6, only 44.8 percent
of households in rural areas are currently
electrified. It is estimated that in those areas there
are approximately 416,879 unserved households
(over 2.1 million people).

Rural areas in Honduras are the regions
with the most acute need for investment in
electricity infrastructure. These areas are
typically very poor with many unmet basic
needs and surviving on subsistence agriculture.
Consequently, infrastructure needs mostly relate
to subsistence energy supply.

The electrification process of households in
isolated regions of Honduras can take two forms.
One consists of electrifying isolated rural areas
by connecting them to the national or regional
grid, thus integrating them into Honduras’s
national interconnected system. The other form
of electrification consists of providing rural
areas with stand-alone energy solutions when
connecting to the grids is not a viable option
due to either technical or economic restrictions
associated with their geographic location.

When electrification using stand-alone
solutions is considered, the options are to
use conventional sources of energy (basically,
hydroelectric mini-stations or diesel plants), or
to select alternative, nonconventional energy
sources (for example, wind, solar, biomass). As
will be seen in the renewable energy chapter
of this report, the adoption of solutions based
on nonconventional sources has been rare in
Honduras.

To evaluate investment needs in rural areas,
three types of scenarios were examined:

1. Investment needs were simulated to
enable increasing service provision with
conventional diesel systems. This was
applied to a set of projects identified within
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the PLANES and to different departments,
considering different prices for diesel fuel
and investment and operation costs of the
equipment. To that end, data available from
ENEE were used.

2. Assuming that the population that is
currently not being reached by some type
of service provision scheme is made up of
dispersed households, a simulation was
made of what it would cost to provide
electricity by building microhydro facilities,
assuming that a certain percentage of the
areas meet the conditions to benefit from this
type of technology.

3. Assuming once again that the population
that is currently not being served by some
type of service provision scheme is made
up of dispersed households, a simulation
was made of what it would cost to install a
20 windpower (Wp) or 50 Wp photovoltaic
panel in each of those houses.

For each case, the costs were added up
to come up with the net present value of
investments (total amount in 2006 U.S. dollars)
that would be necessary to increase coverage by
10 percent, 25 percent, 50 percent, and 100 percent

in rural areas. The annuities for some of these
options were also estimated, considering the
financial restriction reported by FOSODE. The
results of those analyses are reported in Annex 9,
Table A9-1 and briefly discussed here.

It should be noted that the estimated
investments correspond with several of the
many possible combinations, and the analysis
has omitted the intertemporal needs of financing
the investments. In other words, although the
estimates indicate how much it would cost to
improve service and extend coverage today;, this
does not mean to imply that the investments
should all be made in the same time period.

Table 9.1 compares the unit connection cost
of each technology and shows that: (a) grid
extension is not necessarily the most cost-
efficient option; (b) the microhydro plants
are quite expensive and should be used only
when the local water resources are available
and when preinvestment studies have been
done to show it is the least-cost option for the
local communities; and (c) solar home systems
(SHS) stand out as an attractive option in terms
of cost. Nonetheless, it is important to note
that the business model used for delivering the
SHS is critically important, with the particular

Table 9.1 Cost of Initial Investment per Connection Using Different Technologies
Technology Unit Cost per Connection  Remarks
us$400 Average cost in the past 10 years by FOSODE
UsS$700 Projected for the future without investments in
Grid Extension?® subtransmission
US$1,000 Projected for the future with investments in
subtransmission
UsS$950 Operating 6 hours per day
Isolated Diesel Plant® US$1,900 Operating 12 hours per day
US$3,800 Operating 24 hours per day
Uss$2,700 Excl. productive uses, program costs of
. USsS$400,000
Microhydro :
US$3,300 Excl. productive uses, program costs of
US$500,000
SHS (PV UsS$400-500 Installing 20 Wp solar PV panels
technology) US$600-750 Installing 50 Wp solar PV panels

Source: Authors’ culculations, 2007.

“This does hot include the marginal cost of supply of electricity, which is currently calculated by ENEE us US$79/MWh for 2006 to 2010.
°The costs include cupital costs, diesel, und operation und muintenunce costs over the 15 years of the expected system lifetime.
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challenge of providing technical support and
service in rural communities, as experiences in
Honduras and other countries showed.

According to the simulations, the most
economic option to meet the government’s
goal of 400,000 new connections by 2015 would
be installing in 50 percent of the targeted
households (80,000) SHS of 20 Wp at an
approximate program cost of US$400, and
installing in the other 50 percent SHS of 50 Wp
at an approximate program cost of US$600. This
combination would have a net present value
of US$200 million, much lower than the cost
of grid extensions. This economic SHS option
would require annual disbursements from the
government of approximately US$22 million in
its initial years, well above the US$16 million
that were programmed under PLANES.

If the government’s intention is to invest
around US$16 million per year (according
to PLANES), none of the annuities from the
different options presented in Table A9-4 provide
a viable scenario. In other words, more financing
sources will definitely be required to meet the
target of 80 percent electrification by 2015.
However, the annuities presented in Table A9-4
provide flexibility in terms of making different
combinations of electrification programs with
different technologies.

Furthermore, the state need not be the one
that finances all the investments. Investments
can be implemented with funds from various
sources, and they can even be partially financed
by the beneficiaries themselves, provided that
their payment capacity is considered.

Finally, the problem with energy service
provision for rural areas is not strictly financial
in nature, considering that the mere injection of
funding in and of itself—without changing the
current structure—would not suffice to improve
service delivery. This funding deficit aggravates
the other deficiencies associated with the lack
of parties responsible for the service and the
scarcity of technical and administrative skills.

Although communities have taken part in
service provision on prior occasions, a general
framework is required to stimulate their
participation, such as support and training, in
order to adapt the relevant organizations, and
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with the additional benefit of creating a source
of employment for the communities.

Therefore, one of the major challenges faced
by the Honduran government is to design service
provision business models for the electrification
of isolated rural areas that are distinct from grid
extension projects. There are currently multiple
technologies available for stand-alone systems
that are more economical and flexible in meeting
demand than grid extensions, and there are
positive international experiences reported with
the different business models.

Nevertheless, certain obstacles must be
surmounted in order to enable the introduction
of electrification projects based on alternative
technologies and different business models.

The first such obstacle has to do with the
fact that there is currently no institutional
mechanism for subsidy allocation to off-grid
renewable energy projects.

The second obstacle is that due to the
technical characteristics and the different types
of ownership of service provision in rural areas,
itisnecessary to adapt the existing regulations to
the different types of renewable energy business
models. The process is not a simple one and, on
occasion, it requires delegating responsibility,
control, and oversight tasks to specialized
organizations. This issue will be discussed
thoroughly in the next chapter.

Finally, it is essential to work on the technical
training of FOSODE personnel so that in
the short term electrification projects can be
undertaken in communities that cannot connect
to the grid. Lack of the necessary knowledge and
skills for off-grid electrification technologies, and
the inadequate business models, are some of the
major barriers to implementing these projects.

Analysis of Tariffs and
Subsidies—Recommendations
for a Sustainable Scheme

This chapter presents the results of the tariff
analysis and of the subsidy mechanism related
to electrification that are currently used by
Honduras. Considering that a thorough tariff
analysis was carried out in Chapter 5, in the
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tirst part of this section, a brief evaluation is
made of the subsidy disbursement mechanism,
emphasizing the amounts disbursed as subsidies
and the number of beneficiaries, and also
verifying that the subsidy recipients are really
from the neediest sectors of the population. In
a second part, policy options with tariffs and
subsidies are evaluated, an analysis is made of
how the government’s direct subsidy can be
refocused, and how the new connections that
are planned to be carried out under the PLANES
will impact ENEE’s finances.

Subsidies: Beneficiaries
and Recipients

In contradiction to the provisions set out in
the Electricity Law, currently tariffs have been
set at levels much lower than the requested
level in order to cover at least part of the
service costs. Hence, a generalized subsidy
for all residential customers is currently being
applied (rather than a stepped rate), leading
to many nonpoor customers getting subsidies.
Table 9.2 summarizes the number of poor and
nonpoor households that benefit from the cross-
subsidies and the direct subsidies provided by
the government.

Itis possible to derive from Table 9.2 the error
of exclusion (percentage of poor households that
benefit from the subsidies), which is equivalent to
58 percent, and the error of inclusion (non-poor
benefiting from the subsidies over total subsidy
beneficiaries), which is equivalent to 52 percent.
These high levels indicate that electricity subsidies
in Honduras are highly mistargeted.

Because in Honduras a significant percentage
of the population is without access to the grid
in the lowest-income deciles, subsidizing
consumption is not the most equitable solution.
A more sensible alternative would include

1 CR-BA Households Benefiting from Subsidies

subsidizing access, a proposal that should be
considered in the government’s electrification
strategy. However, no information was available
about subsidies to connection, which is FOSODE’s
current practice. Hence, it is necessary to
evaluate how the subsidy level is determined
on a connection-by-connection basis.

Policy Options with Tariffs
and Subsidies

It is possible to design different policy
alternatives that permit refocusing the subsidy
or achieving a higher cost recovery for ENEE
through tariff increases. A summary of those
options is presented in the matrix shown in
Table A8.14, which combines different policy
alternatives dealing with tariff or direct subsidy
modifications, thus freeing up resources that
could be used to promote other electrification
activities.

This kind of analysis is useful for policy-
making purposes. For example, looking at the
analyses illustrated in Table A8.14, a policy
option is to increase residential tariffs by
20 percent and reduce direct subsidies by
10 percent. Under this option, the average tariff
for residential customers with consumption
levels between 0 kWh and 20 kWh would move
from recovering 16 percent of the service cost to
32 percent; for those with consumption levels of
between 101 kWh and 150 kWh, the average tariff
would increase cost recovery from 32 percent to
66 percent; for those with consumption levels of
between 151 kWh and 300 kWh, from 47 percent
to 74 percent; and for those with consumption
levels greater than 501 kWh the average tariff
would be almost at par with the service cost
(98.5 percent).

Although residential customers will continue
to be heavily subsidized, this pricing policy

Households Subsidies Beneficiaries Nonbeneficiaries Total

Poor 384,159 525,523 909,682
Nonpoor 421,182 185,362 606,544
Total 805,341 710,885 1,516,226

Source: Authors’ culculutions, 2007.

7



HONDURAS: POWER SECTOR ISSUES AND OPTIONS

option would have significant financial impacts.
It would increase ENEE’s revenues from
residential tariff collection by US$2.6 million
per month and free up about US$1.5 million
per year of direct government subsidy that
can be employed in alternative electrification
investments. To put this in perspective, the
overall resources made available by this policy
option are sufficient to finance approximately
46,000 additional new connections per year,
assuming US$700 per connection, if tariffs were
modified and subsidies were better targeted.

If the policy objective is to release the
largest amount of resources for alternative
electrification uses, then the optimum mix of
measures in this case would require increasing
tariffs at par with service provision costs, while
completely eliminating the government’s
subsidy to residential users and redirecting the
money to promote connections in remote rural
areas. It is necessary, however, to assess the
degree of social and political acceptance that
such measures would face.

Another policy option would be increasing
tariffs by 20 percent and eliminating the
government’s direct subsidy, while maintaining
cross-subsidies for the residential category. Such
a pricing policy would imply freeing up resources
amounting to approximately US$3.8 million per
month (about 65,000 new connections per year,
assuming US$700 per connection). Again, the
social and political acceptance of increasing
tariffs and eliminating the direct subsidy would
need to be evaluated.

For example, Foster and Yepes (2006) studied
the burden that these kinds of charges might
represent for urban households in Latin America
and in Honduras.* They found that in Bolivia,
Honduras, and Nicaragua, utility bills of around
US$10 per month already represent a substantial
burden for 30 to 50 percent of urban households.

3 Foster and Yepes estimated the percentage of the urban
population within each Latin American country that would
need to spend more than 5 percent of their income to purchase
a subsistence block of water or electricity at different cost levels
in current U.S. dollars. For greater detail, see V. Foster and
T. Yepes, “Is Cost Recovery a Feasible Objective for Water and
Electricity? The Latin American Experience,” World Bank Policy
Research Working Paper 3943, June 2006.
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However, when the same exercise is repeated
in public/private partnership (PPP) terms for
Honduras, utility bills in the range US$10 to
US$15 per month appear to be affordable to a
greater percentage of the population, while less
than 14 percent of the population would appear
to face genuine problems of affordability at any
of the levels considered.

An additional issue that needs to be
considered is the impact that the new connections,
planned under the PLANES, will have on
ENEE’s finances. The financial burden on ENEE
will increase substantially, as will the amount of
direct subsidy that the government will have to
provide, if it is assumed that the adjusted tariff
and direct subsidy are kept as they are today,
and that all 400,000 new connections planned
under the PLANES are of poor customers with
an average monthly consumption in between
51 kWh and 100 kWh. If approximately 45,000
new connections are made per year until
2015, (in order to meet the target set under
the PLANES), and each new customer has an
average monthly consumption of 65 kWh,* then
the estimated annual tariff deficit caused by
the new connections is US$3.5 million. In turn,
the additional direct subsidy needed per year
from the government would be approximately
US$619,000. The estimated annual tariff deficit
caused by the new and existing connections
in 2015 could reach US$41.1 million, while the
amount of the direct subsidy, to keep the status
quo, will be US$7.1 million.

Targeting Subsidies and Improving
Tariff Design: Summary

A key issue in tariff design is the trade-off that
exists between the economic criterion of allocation
efficiency and the political considerations
relating to tariff acceptance by the public. This
issue can be particularly complex with some
specific social sectors. The analysis presented
in Annex 9 shows that the status quo is not

2 In the PLANES, annual average consumption rates are
presented for different departments. The national annual average
consumption rate was estimated using an average of the different
consumption rates per department, reaching approximately
777 kWh (approx 65 kWh/month).
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tinancially sustainable for ENEE, that there are
different options to improve tariff design and
subsidy targeting, and that financial resources
currently focused inefficiently can be liberalized
and directed to the neediest. However, these
policy options are dependent on the political
will of the government and the social acceptance
of the public.

The governance structure of marginal urban
and rural areas, and the informal relations that
characterize these settings, make it difficult to
reach the desired beneficiaries. For example,
different experiences in other countries have
shown that, frequently, subsidies collected by
the utilities through tariffs paid by existing
customers were channeled to the benefit of other
customers who were not in need or, in the worst
cases, to the utility’s own benefit. In other cases,
the subsidies provided to residents in marginal
urban areas frequently ended up in the hands
of illegal service providers.

Hence, one of the major challenges to
providing subsidies lies in minimizing errors

of inclusion; that is, minimizing the proportion
of subsidy recipients who are not the intended
customers. Thus, how to transfer subsidies
becomes a truly relevant policy-making challenge
for the government authorities in Honduras.
Further analytical work on subsidy delivery
mechanisms will have to be done, and revision of
alternative experiences with, for example, cash
payments/transfers should also be evaluated.

In turn, when designing lifeline tariffs, the
main challenge is to arrive at the appropriate level
of consumption to be subsidized, if inclusion
and exclusion errors are to be minimized and
perverse incentives are to be avoided. Some
mechanisms, such as effective metering systems,
like the prepaid meters, can be used to minimize
exclusion errors, that is, the proportion of
intended subsidy recipients who do not actually
get the benefits. However, exclusion errors may
still appear if there is difficulty in accommodating
household size in setting the tariff, something
that can easily happen in slums.
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Sources

The diversification of energy sources is a
key element of the energy strategy to reduce
the volatility of generation prices, reduce
dependency on imported fuel, and improve
energy security. The experience in Honduras
shows that reliance on a single source of
energy to meet energy demand (for example,
hydroelectric generation or oil-based thermal
generation) increases the vulnerability of energy
supply, either to energy shortages during
drought conditions or to the volatility of oil
prices. Reliance on a single source of supply—a
large generation project, energy imports from
one country—is also a risky strategy because
energy supply is vulnerable to disruptions in
the source of supply.

Diversification of energy sources usually
comes at an additional cost. It may be that a
single source of energy or a source of supply is
cheaper than other sources, and that the use of
other sources to diversify supply increases costs.
The additional costs should be compensated
by the benefits of increased security or reduced
vulnerability.

Fortunately, the diversification of energy
sources in Honduras under current conditions
may contribute to reducing generation costs.
The results of the generation expansion plans
(Chapter 3) show that diversification based on
the development of hydroelectric resources,
renewable power, and coal-fired generation is
consistent with least-cost generation expansion.

Diversifying Energy

It is the right moment to promote a
diversification policy because of the following:

e A long-term scenario of high international
oil prices is likely.

e Oil-fired thermal generation is no longer
competitive under a high oil price scenario.

e About 120 MW in expensive power purchase
agreement (PPAs) with thermal plants will
expire in 2010.

e There is a substantial potential of untapped
hydroelectric and small renewable
resources.

e The Sistema de Interconexion Eléctrica para
América Central (SIEPAC) project will be
commissioned in 2009.

* Energy consumption per capita is high.

Moreover, Honduras has many options to
diversify energy sources, including;:

* Development of indigenous renewable
resources, mainly large and medium hydro,
minihydro, windpower, and biomass, which
can be economically competitive.

* Development of coal-fired or gas-fired
thermal generation based on imported
fuels.

* Expanding electricity trade with the regional
energy market.

e Promoting energy efficiency and load
management programs. More efficient and
better use of energy is a diversification
option that reduces the need to expand

energy supply.
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Development of Large- and
Medium-sized Capital-
intensive Projects

The indicative least-cost generation expansion
plans for the three demand scenarios are
dominated by coal-fired plants and hydroelectric
projects, capital-intensive projects that increase
market, and project risks for private developers.
Hence, the scenarios represent a policy challenge
in terms of how to create the right incentives
and conditions to mobilize private investment
to finance these projects. This chapter discusses
these issues.

Hydroelectric Projects

The development of hydroelectric projects in
Honduras faces the following difficulties:

a. The lower Patuca river basin is a protected
area in the Mesoamerican Biological Corridor.
In the past, initiatives to develop the Patuca
2 project were unsuccessful due to the
opposition of international environmental
groups and nongovernmental organizations.
The development of the Cangrejal project
also has had strong opposition from
environmental groups for other reasons.
Therefore, the development of the Patuca
River basin requires careful consideration of
the environmental impact in the downstream
area and a complex process of public
consultation with native populations and
local communities, which have substantial
political clout (international support).

b. Several licenses and permits should be
obtained to develop a hydroelectric project,
in addition to a long-term supply agreement:
environmental license, water rights contract,
and operation contract, which have to
be approved by the National Congress
(except for the environmental license). The
operation contract adds complexity and
uncertainty because it duplicates part of the
PPA and gives to the government the right
to terminate in advance the contract and
the intervention of the project for reasons of
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national interest (provisions to guarantee an
essential public service).

c. Thehydroelectric projects in the Patuca River
basin are located in the northeast part of the
country, a region with weak interconnections
to the load centers in Tegucugalpa and San
Pedro Sula. The US$40 million Amarateca-
Juticalpa 230 kilovolt (kV) transmission line
is needed to interconnect the Patuca 2 and 3
projects to the load center. However, the full
cost of this transmission line should not be
charged to the generation projects, because
this line is necessary to attend the demand
growth of the northeast region and has been
included in the transmission expansion
plans.

The development of hydroelectric projects
by the private sector under nonrecourse
project finance schemes has faced difficulties.
The arrangements whereby all risks are ring-
fenced by contracts is expensive, because each
shareholder should make a generous provision
for risks that are expensive to manage if they
are not pooled. Thus, it makes sense that the
public sector assumes the risks that cannot
be managed efficiently by the private sector.
In this case, a public/private partnership is
necessary and justifiable to mobilize private
participation.

Coal-fired and Gas-fired
Thermal Plants

A coal-fired generation plant is very attractive
as a baseload plant to meet projected demand in
the 2010s. The levelized generation costs are in
the range of US$56/megawatt-hour (MWh) to
US$70/MWh depending of the investment costs
and the technology. At the higher cost range a
combined cycle gas turbine (CCGT) plant using
imported liquefied natural gas (LNG) becomes
competitive.

Coal-fired plants are an interesting option
to diversify energy sources in Honduras
and help reduce generation costs and price
volatility. Although these plants do not reduce
the dependency on imported fuels, they can
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substantially reduce the oil bill (cost per million
British thermal unit [MBTU] is about 25 percent
of oil). International coal prices have been stable
in the past and have shown a low correlation with
oil prices, and could contribute to reducing the
volatility of generation prices (see Figure 10.1).

But the combustion of fossil fuels, especially
coal, is a major source of air pollution (sulfur oxide

[SO ], nitrogen oxide [NO ], particulate
matter [PM], and carbon dioxide [CO,]). SO_
and NO_ contribute to acid rain and CO, to
greenhouse gases (GHG) and to climate change.
The conventional subcritical pulverized-coal
steam plants require specialized equipment
and good-quality coal to reduce SO, NO , and
PM emissions within the limits established
by environmental regulations: electrostatic
precipitators to remove PM, scrubbers for
SO,, low NO_ burners, and selective catalytic
reduction equipment for NO..

Fluidized bed combustion (FBC) is a well-
established clean-coal technology that uses a
combustion process that captures more than 90
percent of the sulfur and prevents the formation
of 70 to 80 percent of the nitrogen oxides. FBC
systems provide a high sulfur-capture rate
without degrading thermal efficiency and also
have the ability to use high-ash coals.

However, FBC cannot sequester CO,
emissions, and coal-fired plants produce more
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GHG emissions than any other thermal plant:
100 percent more than gas-fired CCGT and 35
percent more than medium-speed diesel using
heavy fuel oil (see Table 10.1).

Coal-fired plants also require adequate port
facilities to unload, store, and handle the coal.
Preliminary information indicates that the Port
of Castilla in the Trujillo Bay on the Atlantic
coast may be used to import coal from nearby
Colombia. It is estimated that a 600 MW plant
will require about 120,000 tons per month. A
feasibility study is necessary to evaluate the port
conditions, the investment and operation costs
of the port and fuel-handling facilities, and the
power transmission lines required to connect
the plant to the 230 kV transmission grid at
Reguleto, if the Amarateca-Juticalpa-Reguleto
transmission line is developed.

A gas-fired CCGT option, which has the
advantage of using a clean fuel with low
environmental impact, poses other problems.
The idea of a gas pipeline interconnection project
from Venezuela/Colombia or from Mexico to
Central America was studied in the 1990s and
will be studied in more detail in 2007 under the
Mesoamerican Energy Integration Program.
The feasibility of this project is not clear because
Mexico is importing gas from the United States
and Colombia does not have enough gas reserves.
This may be a long-term solution when Venezuela
completes the gas pipelines to bring gas from
the huge gas reserves of eastern Venezuela to
the Colombian border, and the gas demand in
Central America is large enough tojustify the gas
interconnection with Colombia. Other options are
being considered to bring natural gas to Central
America. The technology to transport compressed
natural gas (CNG) by ship may be commercialized
in the near future,® and Colombia and Panama
are studying this possibility.

LNG is an option to bring gas to countries
in the region, and has the advantage of having
limited cross-border issues. The Atlantic basin

* Sea NG Corporation received authorization in late 2006 to build
the first CNG ship, using Coselle containers (coiled pipeline),
which may be competitive to transport gas over medium distances
from 200 km to 2,000 km.
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- ICWO R M Thermal Generation GHG Emissions

co, co,
Emission Emission
Factor (Fuel) Factor
a/ Heat Rate Efficiency (Generation)
Fuel tCO,/TJ Technology TJ/GWh % tC0O,/GWh
Residual fuel oil 77.4 MSD 8.6 42% 666
Residual fuel oil 774 ST 10.0 36% 774
Diesel oil 741 CCGT 7.8 46% 580
Natural gas 56.1 GT 1.5 31% 644
Natural gas 56.1 CCGT 7.8 46% 439
Coal (Cerrejon) 94.6 AFBC 9.5 38% 896

Source: Authors’ culculations, 2007.

a/ 2006 IPCC Guidelines for Nutional Greenhouse Inventories (default values).

market for LNG in the Americas is dominated by
Trinidad and Tobago as the major exporter and
the United States as a major importer. Puerto Rico
and the Dominican Republic represent about 5
percent of the LNG market in the Americas with
imports for power generation. The price of LNG
imported in the Americas is driven by the price
of pipeline gas, the competing fuel in the United
States (supplies about 98 percent of the gas
market), which is highly volatile and correlated
with oil prices (see Figure 10.1). Therefore, this
solution is not very effective in reducing the
volatility of power generation in Honduras.

The investment costs of unloading, storage,
and regasification facilities for LNG are site specific
and have substantial economies of scale. A600 MW
CCGT generation plant will require a regasification
capacity of about 0.7 million tons of LNG per
year, considered to be a small-scale facility with
an investment costs of about US$90 million. A
CCGT in the Atlantic coast of Honduras will also
need a 230 kV transmission line to connect it to the
transmission grids. All these problems have to be
evaluated at the feasibility level before taking a
decision to use the LNG option.

Public/Private Partnerships
(PPPs)

The role of private participation in the electricity
sector in Honduras will be determined not only

78

by policy decisions and political considerations
but also by the investment, project, market, and
country risks that the private sector is willing or
able to take under specific country and project
conditions. In countries like Honduras, with a
weak regulatory framework and high country
risks, the private sector is not willing to take all
investment risks of financing, developing, and
operating generation projects to sell power in a
wholesale power market. In these cases, public/
private partnerships (PPPs) have been used to
share the investment risks between the public and
private sector and to allocate to the private sector
the project and country risks it is able to manage.
The development of generation capacity in
Honduras by independent power producers under
long-term PPAs is a PPP arrangement that allocates
to the private sector risks it is willing and able to
manage: (a) the local private sector has taken full
responsibility for the construction, financing, and
operation of diesel generators, an option with
low project risks (relatively low investment costs,
short preparation and construction periods, and
easy deployment and operation); and (b) Empresa
Nacional de Energia Eléctrica (ENEE) and the
government have taken all the market risks (long-
term PPA with fixed charges that remunerate the
investment costs and variable charges that cover
real fuel costs) and credit and foreign exchange
risks (PPAs with energy prices in U.S. dollars and
payments guaranteed by the government).
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This PPP arrangement does not work for
the development of hydroelectric projects
and large thermoelectric projects that are
included in the least-cost generation expansion
plan, characterized by high capital costs, long
construction and amortization periods, complex
environmental issues, and need of additional
investments in transmission and / or fuel-handling
facilities. It is unlikely that the private sector
will be willing to take all the construction and
development risks of these projects: completion
of feasibility and environmental impact studies,
obtaining all the required licenses and permits,
completing the required port facilities and
transmission expansion, obtaining long-term
financing, and so forth.

For these kinds of partnerships to work,
they must provide their members with a
prospect that allows them to advance their
interests. Specifically, the results of these kinds of
partnership agreements should not be uncertain;
they should be predictable to a certain degree
of likelihood rather than in a discretionary
manner. Experience shows that it is necessary to
define ex ante what the rights and obligations of
each member of the partnership are. The rights
and obligations of public and private players
have to be related to the extent of control that
each stakeholder has over the factors that give
rise to risks. The rationale behind this is that
stakeholders should have incentives to mitigate/
eliminate the adverse events from which risks
emerge.

Hence, what is needed is a PPP arrangement
where the public partner supports the completion
of feasibility and environmental impact
studies; secures timely granting of licenses
and permits; supports the process of public
consultation, approval, and implementation of
the environmental mitigation plan; facilitates
resettlement of displaced population; provides
payment guarantees and facilitates other
financial support mechanisms that reduce
the financial costs and ensure required long-
term financing; and takes responsibility for
implementing the transmission expansion
plans to strengthen the 230 kV grid. The private
sector will provide its technical, commercial,

and managerial expertise to design, structure,
ensure financing for, construct, and operate and
maintain generation projects.

Improving Expansion Planning
and Enerqgy Procurement

The generation expansion planning and energy
procurement process operates as follows:

a. ENEE prepares an indicative generation
expansion plan, submits it for the
consideration of the Comisién Nacional de
Energin (CNE), and CNE presents it to the
Energy Cabinet for approval.

b. The expansion program is an indicative plan
that provides information to investors about
future electricity demand growth, and needs
and options, to develop a sufficient and
efficient power supply.

c. Project developers can request SERNA to
grant exclusive rights to study site-specific
generation projects for a maximum of two
years.

d. ENEE, acting as a single buyer, uses the
indicative plan to determine the size and
timing of additional generation capacity
and the type of plant that is required (peak,
baseload, and so forth).

e. ENEE requests proposals to provide required
generation capacity using competitive
bidding procedures and gives flexibility
to bidders for the selection of the location,
technology, and fuel for the new generation.
The proposals include the transmission
works required to connect the plant to the
transmission grid, complying with reliability
norms.

f. Bidders should submit proposals to supply
tirm capacity.

g. The tender documents require that
thermoelectric generation plants are subject
to economic dispatch based on merit order
of energy price bids.

The expansion planning and procurement
procedures for a single-buyer scheme or a
wholesale market that allows competition for
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the market should guide future government
actions (policies and regulations) and provide
a signal to investors to induce an efficient
allocation of resources. Private investors respond
to these signals and to government policies and
investment incentives, and take investment
decisions based on their strategies and their
expectations on rate of return adjusted for risk.
Although the existing procedures are reasonable,
some improvements are necessary to facilitate
the development of large capital-intensive
generation projects that help diversify the energy
sources:

a. The government units responsible for
planning and policy formulation should
strengthen its technical and operational
capabilities to identify and assess the
potential and prepare basic studies for site-
specific candidate projects: small hydro,
wind, medium, and large hydroelectric
projects.

b. The government should formulate and
adopt appropriate policies and incentives
to develop the generation projects that can
contribute efficiently to the implementation
of the diversification policy, including the
PPP arrangements discussed above.

c. The generation expansion plans should
provide sufficient information and analysis
to guide government policy: for example,
need to promote renewable power, assess
vulnerability of power supply and actions
to manage risks, and options to mobilize
private financing. Aleast-cost solution alone
is not very helpful.

d. CNE should establish rules and procedures
for energy procurement that promote
competition and least-cost generation
expansion: sufficient lead time for the
preparation of proposals and commissioning
of competitive projects; nondiscriminatory
and transparent procedures to evaluate
different generation technologies; planning
in advance of the bidding process to ensure
timely commissioning of required capacity;
limits on contract duration, long enough
to facilitate private financing, but short
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enough to promote competition and reduce
the risks of stranded costs; and energy
pricing schemes and dispatch requirements
adequate for the operation of a competitive
wholesale power market.

Development of Small
Renewable Energy Projects

The development of renewable energy generation
projects (defined as up to 50 MW) has been
promoted by Decrees No. 85-98 and 267-98,
complementing the Electricity Law of 1994.
This law contemplates tax breaks to developers
and a secure buyer for energy at attractive
prices (ENEE is the default buyer at prices
with a premium.). Under this umbrella, private
sponsors have negotiated about 30 PPAs with
ENEE for small renewable energy plants.

Despite this, the potential for the development
of off-grid renewable sources appears to be largely
untapped, though a resource base assessment for
the different sources is not available. Generation
projects based on biomass,** geothermal,®
and wind* are at a more advanced stage of
development, while little has been done to
promote and develop microhydro power®” and
the use of photovoltaic (PV) capacity,® due to
the lack of specific incentives and policies for
off-grid rural electrification programs. Even
the new Renewable Bill, which is now before
the Congress and is reviewed in Annex 9, fails to
emphasize specific incentives and mechanisms
for off-grid solutions.

A review of the international experience
on the development of renewable energy is
presented in Annex 9.

* Nine projects for 81.8 MW are now in operation.

% Three projects for a combined 85.5 MW of installed capacity are
at different stages of implementation.

% Wind projects for about 60 MW of installed capacity are currently
under study.

¥ No information on microhydro appears to be available. A project
co-financed by IDA, GEF, and the European Union is developing
some potential on a pilot basis.

It is estimated that there are 5,000 PV systems installed in
the country. The size of the potential rural market, including
households, commercial users (retail stores, restaurants, and
so forth), and institutions (schools, clinics, community centers)
appears to be very large.
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Expanding Energy Trade
with the Regional Market

The Comisién Regional de Interconexién Eléctrica
(CRIE) approved in 2005 the final Rules and
Regulations for the Regional Electricity Market
that will apply once the SIEPAC project is
commissioned in 2009. These regulations
confirmed the basic market design proposed by
the consultants in 2003:

e The regional market is the seventh market,
independent of the six national markets, that
can handle all the market models adopted
in the region: single buyer, and competitive
wholesale markets with spot markets based
on declaration of variable costs or energy
price bids.

e Theregional market is based on the principle
that market agents (generators, distributors,
marketers, or large consumers) can trade
energy freely, with open access to the
regional and national transmission grids,
and have the right to install generation
plants in any of the national grids.

* Energy trade in the regional market is done
in a regional contract market and a regional
spot market. The contract market allows
firm and non-firm physical contracts and
tinancial contracts. The spot market is based
on hourly price bids for incremental sales
and purchases of energy.

e According to the framework treaty for the
regional market, a country can authorize a
single vertically integrated company to do
all energy transactions with the regional
market, provided that this company has
established independent business units with
separate accounts.

The expansion of the capacity for energy
trade in the regional market in 2009 represents
an opportunity to diversify the energy sources
in Honduras and facilitate the development of a
competitive wholesale national market: private
investors can develop generation projects in
Honduras to sell energy to the local and the
regional markets, the distribution units can

have the option to buy energy in the regional
market, and large consumers in Honduras can
have the option to purchase energy from the
regional market.

Apparently not all benefits of the regional
market can be achieved with the existing legal
framework in Honduras. The Electricity Law
of 1994 grants to ENEE exclusive rights to sign
energy import and export contracts (art. 9) and
establishes that the local demand should be
supplied first with the local generation, and
only surplus energy can be exported (art. 13).
These rules would limit the potential benefits
of the regional market: (a) ENEE becomes an
intermediary in all international contracts and
may have a conflict of interest when a large
consumer wants to buy energy from the regional
market, and (b) generators installed in Honduras
would not be able to sign firm physical contracts
to export energy.

However, the government may have the
option to clarify, through regulations, the
scope of the exclusivity clause and to give it
a less restrictive interpretation. Third parties
may participate in the regional contract and
spot markets, provided that they have signed
agreements with the ENEE for the use of the
transmission lines and comply with the rules
and regulations for the operation and economic
dispatch of the national interconnected system.
ENEE has exclusive rights for the coordination
of international energy trade, in its role of system
operator and power market administrator, but is
not an intermediary that takes ownership of all
energy that is traded with the regional market.

The adoption of policies and regulations in
Honduras that promote regional energy trade
and competition in the regional market will
facilitate the transition from a de facto single-
buyer model to a competitive wholesale power
market (see Chapter 7). The barriers for regional
trade established in the Electricity Law can be
reduced substantially in the medium term by
taking actions that do not require changes in
the law: a less restrictive interpretation of the
exclusivity clause, the restructuring of ENEE
and the creation of independent business units,
and the application of simple transmission
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1R 8- Program to Reduce Energy Demand

Activities

Entity Responsible

Program of energy-efficient bulb replacement

GAUREE/ENEE/SERNA/UNAH

Promotion of gas stove use COHEP/SERNA
Rationalization of subsidies and tariffs ENEE/SERNA

Use of clean development mechanisms SERNA/ENEE
Educational campaign GAUREE/ENEE-SERNA
Efficiency in the industrial and commercial sectors PESIC

Mass communication campaign COHEP

Create a Foundation

COHEP/PESIC

Source: Cumpunu de Promocién y Ahorro de Eficienciu Energéticu, February 2007,

charges to facilitate open access. Remaining
barriers can be eliminated in the longer term
with changes in the law to create a spot power
market and allow exportation of firm energy,
and by the corporatization of the independent
business unit.

Energy Efficiency

Energy efficiency measures at both supply
and demand are the most economical options
to reduce the need for additional generation
capacity, and to improve security of supply
through a reduction in consumption. In the case
of Honduras, the implementation of energy
efficiency measures could effectively reduce
the short-term need for emergency generation
and/or power rationing. Furthermore, energy
efficiency measures on the demand side could
be used in conjunction with rural electrification
programs to improve access, and reduce the
impact of higher electricity tariffs. Under the
Proyecto de Generacion Auténoma y Uso Racional
de Energia Eléctrica (GAUREE), financed by
the European Union since 1999, ENEE has
developed a number of studies to identify
energy efficiency opportunities. A compact
fluorescent bulbs program for the marketing and
sales pilot program to increase the use of energy-
efficient compact fluorescent lamps (CFLs) has
been designed. The program envisions giving
away, in a three-phased operation, a free 20W
CFL bulb to 800,000 households (the majority of
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Honduran households still use inefficient 60W,
75W, and 100W bulbs).

Although some progress has been achieved,
Hondurasis still lagging behind other countries in
the region in terms of design and implementation
of energy efficiency programs. Large efficiency
improvements could be made in the areas
of air conditioning for both the residential
and commercial sectors. The electricity tariff
structure for residential consumers is also an
impediment to the success of energy efficiency
programs. The potential for energy efficiency is
presented in Annex 10.

Recently, an Inter-Institutional Group for the
Efficient Use of Energy (GIURE) was established
in Honduras with the participation of SERNA,
the Consejo Hondurefio de la Empresa Privada
(COHEP), the Ministry of Education, ENEE,
the Universidad Nacional Auténoma de Honduras
(UNAH), the Consejo Empresarial Hondurefio
para el Desarrollo Sostenible/Proyecto de Eficiencia
Energética en los Sectores Industrial y Comercial
de Honduras (CEHDES/PESIC), CNE, and the
Colegio de Ingenieros Mecidnicos, Electricistas
y Quimicos (CIMEQH) to promote energy
efficiency measures. GIURE has set out a plan to
reduce the national energy demand by 100 MW
in 2008, equivalent to an 8 percent reduction of
the peak demand forecasted by ENEE. To that
end, it has designed the following programs,
outlined in Table 10.2.

GIURE is also working on a strategic
partnership with the Ministry of Education to
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implement the Guardianes de Energia (Energy
Guardians) program to help children become
drivers of change at home. In addition, the
strategic partnership seeks the inclusion of
energy efficiency in the school curriculum using
dynamic and interactive programs.
Furthermore, ENEE’s GAUREE designed
a pilot project to deliver energy-saving lamps.
To that end, arrangements are being made to

purchase 50,000 bulbs, to be used as part of a
pilot project that will take place in certain cities
in Honduras, including major ones. They will
be sold by public and private school students,
who will train potential users in how to use the
lamps. The pilot project is in the demonstration
phase and the discussion regarding its continuity
has not started yet.
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Annex
1 Analysis

Financial losses of the Empresa Nacional de Energia
Eléctrica (ENEE) during 2001 to 2006 resulted
from high costs and the insufficient revenue
provided by low tariffs. The largest operation
costs were the costs of fuel and energy purchases,
which were influenced by several factors. This
annex explains in greater detail the factors that
contributed to ENEE’s high costs during the
period. The annex also presents ENEE’s detailed
financial statements.

Drop in Hydroelectric
Generation

Two major factors contributed to the
hydroelectric generation decrease in 2002 to
2004: insufficient rainfall, and depletion of El
Cajon’s reservoir. Water inflows to El Cajon
during 2001 to 2004 were 70 percent below

ENEE's Financial Situation—=Detailed

average, except for 2003 (when they were 81
percent below average). To compensate for
these reduced flows, ENEE drew down the
reservoir by some 2,250 million cubic meters
(m?® in 2001-2003, equivalent to 23.7 cubic
meters per second (m*/sec), 33 percent of the
average natural inflows in that period. In spite
of the substantial use of water reserves, the
annual generation of El Cajon for 2002 to 2003
was below average, estimated at 1,300 gigawatt
hours (GWh) (Table A1.1).

The depletion of El Cajén’s reservoir in 2001
to 2003 made it possible to maintain generation
levels to compensate for scarce rainfall. However,
lowering the reservoir level caused a substantial
reduction of the plant’s firm capacity and

% El Cajén’s turbines are at the level of the dam’s base, so that
the plant’s net head is determined basically by the water level
behind the dam.

El Cajén—Reservoir Operations 2001-2005
2001 2002 2003 2004 2005

Average Inflow m3/sg 56 67 89 76 129
% Historic Average % 51% 61% 81% 69% M7%
Reservoir Level

Initial mts 276 260 251 244 246

Final mts 260 251 244 246 261
Volume Used Mm3 1,245 621 374 -114 -956
Energy Generation GWh 1165 o 956 702 1,009
Average Capacity MW 289 248 220 214 234
Conversion Factor kWh/m3 0.39 0.33 0.30 0.31 0.33

Source: ENEE, 2007.



HONDURAS: POWER SECTOR ISSUES AND OPTIONS

conversion factor.* The plant’s capacity had fallen
about 86 megawatts (MW) below its nominal
value by 2004, and its average conversion factor
(kWh/m?) had been reduced by about 20 percent.
Additional emergency thermal capacity was
necessary to meet the shortfall in firm capacity
(Figure A1.1).

Financial constraints may have also played
a role in the depletion of El Cajon’s reservoir,
especially in 2003 and 2004, when the reservoir
was operating at low levels and the optimal
operation plan may have called for additional
thermal generation. However, the financial
cost was high because the thermal plants using
heavy fuel oil were already running at very
high plant factors, and thermal generation
could be increased only with expensive
emergency generation running on diesel oil
(Table A1.2).

Average Price of
Energy Purchases

The average annual price of energy purchases in
2001 to 2006 remained high and relatively stable,
in the range of US$90/MWh to US$100/MWh,
in spite of large variations in liquid fuel prices.
There are three explanations for this:

1. From 2002 to 2004, when heavy fuel oil prices
were relatively low, in the US$22 to $28
per barrel (bbl) range, there was a surge in
emergency generation using more expensive
diesel fuel oil, caused by delays in adding
new heavy-fuel-oil-fired plants.

2. During 2005 to 2006, as the new heavy fuel-
oil plants were being commissioned, heavy
fuel oil prices shot up to about US$45/bbl
(Table A1.3).

285

272

259

246

Mts above sea level

233

220

Ene-00 Ene-01 Ene-02

Source: Authors’ calculations, 2007.

Ene-03 Ene-04 Ene-05

year

Table Al1.2

2001 2002 2003 2004
Diesel Fueled
Firm capacity MW 120 201 217 241
Generation GWh 303 687 9210 650
Plant factor % 29% 39% 48% 31%
Residual Oil
Firm capacity MW 248 253 246 379
Generation GWh 1,750 1,860 1,935 2,764
Plant factor % 80% 84% 90% 83%

Source: Authors’ culculutions, 2007.
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1 - EW.\BcN Energy Purchases vs. Fuel Prices 2001-2006

Residual Fuel Price Average Price

USGC 1%S Energy Purchases Energy Purchases Energy Purchases
Annual Annual Diesel
USS/bbl Increase uss/ Increase Qil Residual Quantity Cost
1% S % MWh % % % GWh % gener. US$M
2001 21.6 91.5 13% 7% 2,280 55% 2087
2002 22.5 4% 93.7 2% 24% 65% 2,885 64% 270.5
2003 28.2 25% 98.9 5% 30% 63% 314 64% 308.0
2004 26.6 -6% 90.3 -9% 17% 75% 3,851 74% 3477
2005 38.3 44% 91.7 2% 1% 94% 3,907 70% 358.3
2006 447 17% 102.8 12% 1% 94% 4,082 68% 419.6

Source: Authors’ culculutions, 2007.

3. During the period, ENEE had to continue
paying the extra costs of expensive power
purchase agreements (PPAs) contracted in
the mid-1990s.

The Surge of Thermal
Generation Using Diesel Oil

ENEE’s planning indicated in 1999 that 210 MW
of firm baseload-generating capacity would be
needed by the beginning of 2002, but due to delays
in launching the bidding process, ENEE was
forced to lease a large number of trailer-mounted
diesel-fueled generating units of about 2 MW
capacity each, amounting to some 160 MW by
2003. This emergency generation, combined with
a 39.5 MW gas turbine (contracted under a long-
term PPA in 1995) and ENEE’s own small diesel
plants—all operating atlow plant factors (less that
50 percent)—was producing 910 GWh, equivalent
to 30 percent of energy purchases by 2003. The
fixed charges and fuel costs for these plants added
up to about US$100 million that year, equivalent
to 33 percent of total energy-purchase costs.
Fortunately, the price of diesel was then relatively
low (US$33.8/bbl), so the average energy price
from the leased plants was not too high (US$101/
MWh). In 2004, when the average price of diesel
increased to US$45.5/bbl, the average energy price
of the leased plants increased to US$132/MWh,
but the average price of all purchases remained
at about US$90/MWh, since by mid-2004 the

new efficient diesel plants had been partially
commissioned and the generation of emergency
plants had decreased (Table A1.4).

PPA Prices

ENEE has PPAs with six larger thermal generators,
for a total of about 650 MW, all equipped with
diesel engines running on residual fuel oil, except
for a gas turbine using diesel oil (Lufussa I).
The monthly capacity charges and the levelized
energy costs (at 2007 fuel prices) decline sharply
with contract date, as more efficient plants were
commissioned and better contract conditions
obtained. The capacity charges for contracts signed
in the 1990s are in the range of about US$20/kW /
month, decreasing to about US$16/kW /month
for contracts in the late 1990s, and down to about
US$12/kW /month for contracts from the mid-
2000s.* The levelized energy charge, calculated at
current fuel prices, shows a steep reduction from
about US$200/MWh initially (for the gas turbine)
to US$128 /MWh for the late 1990s, and down to
US$90/MWh for the new contracts (Table A1.5).
A survey of PPA prices in Central America*
carried out by Comisién Econdmica para América

# The fixed charge for the Energia Renovable S. A. (ENERSA)
contract is estimated at US$13.3/kW /month for 2007, but this
charge declines with time, in terms of US dollars, and in present
value is lower than the Lufussa III fixed charges.

#1 “E] Mercado Eléctrico Regional: Contratos PPA en El Salvador,
Guatemala, Honduras y Nicaragua,” Documento LC/MEX/L493,
CEPAL, 2001.
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Table Al1.4
2001 2002 2003 2004 2005 2006

Generation
ENEE's plants GWh 1.0 6.9 31.8 129 6.7 1.1
Lufussa | GT GWh 132.8 172.7 170.5 66.6 229 8.3
Leased plants GWh 159.5 507.7 708.1 570.3 55.6 31.2
Total GWh 303.3 687.3 9104 649.8 85.2 40.6
Diesel consumption
ENEE's plants 00O0bbl 31.8 19.4 88.3 36.0 18.8 3.4
Lufussa | GT 00O0bbl 2331 305.6 295.5 17.3 374 NA
Leased plants 00O0bbl 282.4 8841 1,238.8 1,0079 98.3 55.7
Total 000bbl 5473 1,209.0 1,622.5 1,6l1 154.5 NA
Cost
Fuel ENEE & Leased* USSM 10.4 28.6 50.1 51.6 8.5 47
Leased plants USSM 97 21.6 24.8 25.6 4.3 1.2
Lufussa I** USSM 21.4 24.2 27.0 18.9 14.6 1.8
Total USSM 41.5 74.4 101.9 96.1 27.4 17.7
% total purchases & fuel 199% 27.5% 33.1% 27.6% 7.6% 4.2%
Average price of leased plants
Diesel price USGC US$/bbl 29.1 277 33.8 45.5 68.2 75.8
Fixed uUs$/MwWh  60.7 42.6 35.0 449 779 37.8
Fuel US$S/MWh  58.6 55.1 66.1 87.4 127.7 142.4

Source: Authors’ culculutions, 2007.
* Estimuted bused on diesel consumption und uveruye unnuul fuel price.
** Estimuted bused on contruct churges und reul generation.

Table A1.5
Unit ELCOSA Lufussal EMCE Il Lufussall Lufussalll Enersa*

Capacity MW 80 39.5 50 70 210 200

Start date of operations 1994 1995 1999 1999 2004 2004

Contract type BOO BOO BOO BOO BOO BOO

Fuel Residual Diesel Residual Residual Residual Residual

Expiration year 2010 2010 2018 2018 2016 2016
uss/

Fixed charge @ 2007 kW-mes 18.1 21.3 16.3 16.3 1n.7 13.3

Annual fixed cost MUSS 17.3 10.1 9.8 13.7 29.5 31.8

Variable charge AOM uss/

@ 2007 MWh 13.1 2.1 9.6 9.6 8.1 79
uss/

Fuel charge MWh 143.4 210.2 84.5 84.5 56.4 579

Monomial price uss/

@ FP 65% MWh 194.6 257.2 128.4 128.4 89.2 93.7

Source: Authors’ culculations, 2007.
* Enersu fixed churge declines with time und by 2010 will be 11.3, lower than Lufussy I
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Latina y el Caribe (CEPAL) in 2001 shows that
the prices in ENEE’s PPAs with Lufussa II and
EMCE Il were close to the middle of the observed
range.* But in the PPAs with ELCOSA and
Lufussa I, there are two price components that
are clear outliers. One is Lufussa’s fixed charge,
which is US$21.3/kW/month, when a reasonable
value for a gas turbine should be about US$8/
kW /month. The other outlier is the variable
charge in ELCOSA’s contract, about US$143/
MWh, when a fair value should be about US$75/
MWh. These very high charges may reflect high
project and market risks that were perceived by
the pioneer investors in generation in Honduras
in the mid-1990s and a lack of competition when
the new electricity law was approved.

ENEE’s extra cost due to the gas turbine fixed
charge is US$6 million per year. The extra cost of
ELCOSA’s overvalued energy charge depends
on its position in the economic dispatch and
the variable price submitted by ELCOSA in the
economic dispatch.* For example, in 2003 ELCOSA
sold 458.3 GWh to ENEE, the highest yearly sale in
the period, and the extra cost for ENEE that year
is estimated at about US$14 million.

The new PPAs with Lufussa IIl and ENERSA
have especially good prices, thanks to greater
competition in the bidding process, with a proposal
of AES to develop a regional project, the El Faro
gas-fired combined cycle gas turbine (CCGT).
Recently, ENEE and the private generation
companies were negotiating price reductions in
exchange for contract extensions in both contracted
capacity and duration. The negotiations included
modifying ENERSA’s fixed charge, currently a
value that decreases with time, to convert it to a
constant rate. According to ENEE, the immediate

# The capacity charges for most projects were in the range of
US$15/kW /month to US$20/kW /month, and the energy prices
for most contracts were in the range of US$40/MWh to US$80/
MWh (using 2001 fuel prices). EMCE Il and Lufussa Il had capacity
charges of US$15/kW /month and energy prices of about US$53/
MWh.

# The PPAs are “dispatchable” contracts; that is, ENEE pays a
fixed charge for the right to the capacity, but does not have to
purchase any minimum amount of energy. ENEE’s economic
generation dispatch is based on the plants’ variable charges, and
ELCOSA, which has a higher energy price, seeing its energy sales
sharply reduced as new generators entered the field, began making
weekly offers “on the side,” quoting variable charges lower than
the contractual figure.

cost reduction would have been US$20 million
per year. Negotiations, however, have been
abandoned. As shown in Table A1.7, debt toward
IPPs is the major component of current liabilities,
particularly after the oil price increases in recent
years; in fact, between 2004 and 2005 monies owed
to generators more than doubled.

ENEE's Cash-Flow Performance

Table A1.6 summarizes ENEE’s statement of
sources and application of funds for 2002 to 2005.
Of note:

e Self-financing was negative for each year
of the period, in spite of an average annual
reduction of Lp519 million in working capital
during this period. Most of the reduction in
working capital is explained by an increase
in accounts payable to generators.

e About 50 percent of the investment
corresponds to rural electrification that
is financed by disbursements of loans
and grants managed by the government
(under government contributions to rural
electrification). The other 50 percent of total
investment during this period (about Lp850
Million) was financed with long-term loans
from local banks.

e ENEE financed most of the cash deficit in the
period (negative self-financing) with loans
from local banks.

e ENEE maintains a current account with the
government, to which ENEE credits debt-
service and other payments made by the
government on ENEE’s behalf, and to which
ENEE debits payments such as government
subsidies to consumers, which are initially
borne by ENEE. The account is included under
“government loan net” and “adjustments to
the government loan,” and it had a negative
contribution of Lp41 million during the period.

e Until 2004, all of ENEE's forgiven debt was
automatically transferred to a debt forgiveness
reserve in owner’s equity. The yearly changes
in this reserve account are the amounts
that appear in Table Al.6 as government
contributions from debt forgiveness. In
2005, forgiven debt was credited to the
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Sources and Applications 2003 2004 2005 Total
Net Income before Interest -1,832 -1,953 -1,625 -5,410
Plus Depreciation 1,749 1,739 1,767 5,255
Internal Cash Generation -84 -214 142 -155
Plus Non Operating Income -87 100 65 77
Net Revenues (EBITDA) -171 -114 207 -78
Less Debt Service:

Interest 336 401 326 1,063
Repayment of Principal 576 720 753 2,048
Total Debt Service 912 1,120 1,079 3m
Less Increase in Working Capital -503 -843 -212 -1,559
Self Financing -580 -391 -660 -1,631
INVESTMENT 397 819 505 1,721
FUNDS REQUIREMENT 976 1,210 1,165 3,352

External Sources

Government Contributions

Rural electrification 172 495 206 873
from Debt forgiveness -70 299 93 322
Adjustments to equity 52 0 0] 52
Government loan, net 248 -51 -1 195
Adjustments to Govt. loan -49 -187 (0] -236
Total Government contribution 351 556 298 1,205
Other Sources
Cessions by private agents 66 60 126
Disbursements on Long Term Loans 526 801 793 2120
Foreign 105 4 (0] 109
National 421 797 793 2,011
Adjustments to Long Term Debt 99 -212 14 -99
Total other sources: 625 655 867 2,147
Total Sources 976 1,210 1,165 3,352

Source: Authors’ culculations, 2007.

Table A1.7

2002 2003 2004 2005
Working capital 1,063.7 560.5 (282.8) (494.8)
Accts. payable to generators 255.9 5349 674.0 1,343.3
Other current liabilities 330.5 272.2 659.6 4911

Source: Authors’ culculations, 2007.
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government’s loan; in other words, ENEE
began recognizing that it still had an
obligation to pay the amounts that were
forgiven, with only a change of creditor. The
government will use the funds for poverty
reduction.

Investment

The investment in 2003 to 2005, excluding
investment in rural electrification, was very
small (about US$15 million per year). Investment
in the expansion of distribution networks in
urban areas is financed almost exclusively
by third parties—private developers and
municipalities—and the installations are
transferred to ENEE at no cost. The annual
investment made in this manner may be
estimated at around Lp400 million.

ENEE'’s operations are being increasingly
hampered by transmission constraints arising
from lagging development of the grid. The
bidding documents issued in 2001 to contract
for 210 MW in generation capacity required
bidders to build all transmission reinforcements
necessary to ensure smooth and reliable power
flows from the new plant. Indeed, there was at

the time not a single point in the transmission
grid capable of absorbing the 210 MW being
procured.

ENEE’s financial difficulties continue to be
a barrier to transmission and subtransmission
grid expansion. This has a particularly negative
impact on distribution network development,
because required new sources—new high-
voltage to medium-voltage substations—cannot
be created at the rate required by urban growth
and distribution network extensions.

Balance Sheet

Table A1.8 displays ENEE's financial position as
of December 31, 2005.

The unusual debt/equity ratio of 30/70 is
in part the result of the overvaluation of assets
discussed in Chapter 1 under the depreciation
charges. If the more reasonable asset value
of Lp21 billion is substituted, as explained in
Chapter 1, then the owner’s equity, obtained as
the difference between total assets of Lp21 billion
and total liabilities of Lp12.7 billion, would be
Lp8.4 billion, and the debt-to-equity ratio would
be 52/48 (Tables A1.9 through A1.11).
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Lps Millions Percent
Fixed Assets
Net physical assets 6,125.6
Revaluation, net 24,453.0
Miscellaneous investments 63.1
30,6417
Current Assets
Cash and bank 125.3
Government bonds 105.7
Receivables:
Public sector clients 588.4
Other 665.3
Inventories (net) 268.2
Payments in advance 3.9
1,756.9
Less: Total Current Liabilities 4,200.1 (2,453.2)
Total Net Assets 28,198.5
Financed by:
Capital and reserves 19,605.9 69.5%
Long-term debt 5952.8
State’s Current Account 2,639.8 8,592.6 30.5%
28,198.5

Source: ENEE, 2006

92



ENEE's Financial Situation—Detailed Analysis

Table A1.9
ASSETS 2000 2001 2002 2003 2004 2005 2006
Fixed Assets
Power installations
In service
At cost 4,513.6 6,534.5 70441 7433.3 8,2457 8,5347
Accumulated
depreciation at cost 1,753.9 1,725.4 1,997.6 2,3149 2,5209 2,798.3
Installations at cost, net 2,759.6 4,809.1 5,046.5 5118.4 5,724.8 5,736.3
Revaluation at cost 26,852.2 15,582.2 36,090.1 38,936.8 38,936.8 38,753.3
Accumulated
adjustments 0.0 0.0 5,315.3 5958.0 5958.0 59994
Accumulated
depreciation 13,934.9 2,781.7 4113.3 5,480.7 6,895.2 8,300.9
Revaluation, net 12,917.3 12,800.5 26,661.5 27,498.1 26,083.6 24,453.0
Installations at cost,
revalued 31,365.8 22,116.8 43,134.3 46,370.1 47182.5 47,288.0
Total Acc. Depreciation
plus Adjustm. 15,688.8 45071 MNM,426.3 13,753.6 15,3741 17,098.6
Installations in
operation, revalued, net 15,677.0 17,609.6 31,708.0 32,616.6 31,808.4 30,189.4 28,703.6
Under construction 1,712.6 413.6 448.0 401.2 243.5 385.5 823.8
Other fixed assets 102.8 98.4 5.4 38.5 874 3.8 0.1
17,492.3 18,121.6 32,161.4 33,056.3 32,139.3 30,578.6 29,527.4
Long-term financial
assets
Government bonds
Loans to RECO,
municipalities 97.8 0.0 12 6.0 83.0 80.5 63.1 63.1
Participation in EPR 0.0 0.0 0.0 0.0 0.0 90.8 98.3
LT Financial assets 97.8 0.0 126.0 83.0 80.5 153.9 161.4
Current Assets
Cash and banks 1156.7 1,026.1 878.1 381.3 167.4 125.3 123.6
Government bonds, <1
year 0.0 34.5 37.2 29.7 22.3 14.9 0.0
Inventories 520.8 311.8 235.2 309.0 295.5 268.2 221.8

Continued
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Table A1.9

Accounts receivable,

energy sales 2000 2001 2002 2003 2004 2005 2006
Public sector
clients 267.3 225.3 2731 401.0 359.7 588.4
Other clients 1,196.9 385.4 341.1 4471 450.7 637.7
1,464.2 610.7 614.2 848.0 810.4 1,226.2 1,734.5
Accounts
receivable, other 76.5 63.0 142.3 119.1 98.8 27.6 1717
Expenses paid in
advance 107.1 9.1 101.8 359 44.2 39 23.7
3,325.2 2,055.3 2,008.7 1,723.0 1,438.7 1,666.1 2,275.2
20,915.3 20,176.8 34,296.1 34,862.3 33,658.5 32,3987 31964.0
Working Capital 2,419.7 1,366.1 1,063.7 560.5 (282.8) (494.8) (384.2)
LIABILITIES
Equity
Government's
equity 2,8349 2,607.8 2,715.2 2,886.8 3,448.2 3,714.5 4,017.2
Reserve from debt
forgiveness 139.8 602.3 730.3 660.1 958.6 1,052.0 1,062.0
Revaluation
reserve
Reserve at end of
previous year 12,442.2 12917.3 12990.8 26,661.5 27,498.1 26,083.6
Adjustment of
initial value 0.0 632.5 7941.2 0.0
Value at beginning
of year 12,442.2 13,549.8 20,932.0 26,661.5 27,4981 26,083.6
Year's increase
plus adjustments 2,926.8 0.0 7,061.1 2,204.0 0.0 (224.8)
Reduction because
of Depreciation (2,451.6) (559.0) (1,331.6) (1,367.4) (1,414.5) (1,405.7)
Revaluation
reserve, Net 12917.3 12,990.8 26,661.5 27498.1 26,083.6 24,453.0 24,313.0

Accumulated
deficit

(4,571.2) (4,683.8) (6,033.8)

(7,810.2)

(9,513.3)

(9,613.6) (12,086.0)

11,320.8

1,517.1

24,073.2 23,234.8

20,9771 19,606.0

17,306.2
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Table A1.9

Long-term debt 2000 2001 2002 2003 2004 2005 2006
Government's
account 1,603.2 1173.4 1,671.6 1,952.9 1,924.6 2,639.8 7,071.0

Long-term loans  6,815.8 6,405.8 6,633.0 6,965.1 7,094.7 5952.8 4,395.7

Other long-term
debt 1.8

8,430.8 7,579.2 8,304.5 8,918.1 9,019.3 8,592.6 11,466.7
Current liabilities 8,689.0 7,970.6 92778 10,465.0 10,9599 10,631.8 11,998.4

Bank overdrafts 63.0
Current portion
of long-term
debt 258.2 3915 973.3 1,546.9 1,940.7 2,039.2 531.6
Accrued interest 90.2 106.4 239.7 355.5 387.8 326.5 244.0
Suppliers
Generators 177.2 255.9 534.9 674.0 1,343.3 1,363.6
Other suppliers 10.6 29.2 55.9
Clients deposits 122.7 1279 152.5 167.8 205.9 243.7 0.0
Other current
liabilities 682.0 248.4 178.0 104.4 453.8 247.5 1,051.9

1,163.7 1,080.6 1,918.4 2,709.5 3,662.1 4,200.1 3,191.1
20,915.3 20,176.8 34,296.1 34,862.3 33,658.5 32,398.7 31,964.0

Source: Authors’ calculations, 2007.
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Table A1.10
Operating
Revenue 2000 2001 2002 2003 2004 2005 2006
Energy Sales
Domestic
Public sector
clients 286.9 322.855 355.6 420.5 486.7 528.0
Other clients 3,676.8 4,070.0 4,701.3 5,642.3 6,546.7 7,280.2
Total domestic
energy sales 3963.7 4,392.9 5,056.9 6,062.9 7,033.4 7,808.1 8,846.6
Exports 5.1 0.5 0.0 4.3 3.2 17.2 52.0
Public Lighting 17.0
Wheeling Services 1.7
Leasing of
Distribution Poles
Total Sales 4,085.8 4,393.4 5,056.9 6,067.1 7,036.6 7,825.3 8,900.3
Other Operating
Revenue 0.0 152.9 263.3 187.3 203.4 182.5 232.6
Interest Received
4,085.8 4,546.3 5,320.2 6,254.4 7,240.0 8,007.9 9,132.8
Expenses
Operating
Expenses 1.7 1.5 1.7 1.4 1.9
Fuel and materials
for generation 63.7 236.0 660.1 1,004.1 940.9 150.6 100.7
Energy purchases
Domestic 2,352.3 2,644.3 3,101.2 3,584.1 4,565.4 6,503.9 7,843.3
Imports 0.0 2341 371.8 378.8 424.0 AN 19.3
Leasing of
generating plant 149.3 151.4 359.3 434.6 4711 82.2 22.4
2,565.3 3,265.8 4,492.4 5,401.6 6,401.5 6,808.4 7985.8

26
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ENEE's Financial Situation—Detailed Analysis

Table A1.10
Expenses 2000 2001 2002 2003 2004 2005 2006
Third party
services
SEMEH 58.0 71.7 79.5 192.8 280.9 283.5 299.4
Other
Depreciation and
Amortization 715.2 722.6 1,633.8 1,748.7 1,738.8 1,767.5 1,774.4
Personnel 306.3 400.0 445.8 466.5 472.8 511.5 629.2
Materials 99.5 113.8 82.9 77.6 73.9 91.6
Insurance 17.8 36.2 16.6 65.8 60.0 53.1 50.0
Provision for
loss in obsolete
inventories 0.0 17.2 0.0 0.0 0.0 0.0 0.0
Provision
for loss from
Uncollectibles 0.0 439 50.6 60.8 68.5 64.1 88.4
Other Expenses 245.8 23.0 101.4 67.7 92.4 71.2 36.6
3908.4 4,680.0 6,933.9 8,086.9 9,192.5 9,633.2 10,955.5
0.70 0.65 0.67 0.70 0.71
Operating Profit
(Loss) 177.4 (133.7) (1,613.6) (1,832.5) (1,952.5) (1,625.3) (1,822.6)
Interest (244.5) (188.8) (264.5) (335.8) (400.8) (326.3) (529.5)
Exchange
differential 122.5 (24.) (941.8) (940.0) (864.2) 381.1 (104.3)
Other non
operating
expenses 0.0 (63.8) (15.9) (66.0) (16.6) (36.0) (23.3)
Other revenue/
expense net 342.3 391.5 (153.0) (21.1) 116.4 100.6 74.6
220.2 114.8 (1,375.1) (1,362.8) (1,165.1) 119.3 (582.5)
NET INCOME
(LOSS) 397.6 (18.9) (2,988.8) (3,195.3) (3,117.6) (1,506.0) (2,405.2)
Total Cost less
Exch. Diff. 3,810.6 4,541.1 7,367.2 8,509.7 9,493.5 9,895.0 11,433.7

Source: Authors’ culculations, 2007.
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Table A1l.11
Net Income before
Interest 177.4 (133.7) (1,613.6) (1,832.5) (1952.5) (1,625.3)
Plus Depreciation 715.2 722.6 1,633.8 1,748.7 1,738.8 1,767.5
Internal Cash
Generation 892.6 588.9 20.2 (83.8) (213.7) 142.1
Plus Non Operating
Income 342.3 3277 (168.9) (87.1) 99.9 64.5
Net Revenues
(EBITDA) 1,234.8 916.7 (148.7) (170.9) (113.8) 206.7
Less Debt Service:
Interest 244.5 188.8 264.5 335.8 400.8 326.3
Repayment of
Principal 189.7 179.5 275.0 576.3 719.6 752.6
Total Debt Service 434.2 368.3 5394 912.0 1,120.4 1,078.9
Less Increase in
Working Capital (286.0) (339.5) (302.5) (503.2) (843.3) (212.0)
Self Financing 1,086.7 8879 (385.7) (579.7) (390.9) (660.2)
INVESTMENT 632.6 12,524.0 607.0 396.6 819.4 505.0
Funds Requirement (454.1) 11,636.1 992.7 976.3 1,210.3 1,165.2
Sources
Government
Contributions
In cash 96.8 (227.1) 107.4 171.6 4954 205.8
from Debt
forgiveness 139.8 462.5 128.0 (70.3) 298.6 93.4
Adjustments to
equity (40.0) 10.6 51.5 0.0 0.0
Government loan, net (589.4) 424.2 247.8 (51.5) (1.3)
Adjustment to Govt.
loan 0.0 180.7 0.0 (49.4) (187.0) 0.0
Total Government
contribution 236.6 (213.3) 670.2 351.3 555.5 2979
Other Sources
Cessions by private
agents 66.0 60.5
Disbursements on
Long Term Loans 48.0 65.5 262.8 526.0 800.9 793.1
Adjustments to Long
Term Debt 160.8 (104.8) (46.6) 99.0 (212.) 13.8
Total other sources 208.7 (39.2) 216.2 625.0 654.8 867.4
Total Sources 445.4 (252.5) 886.4 976.3 1,210.3 1,165.2
Difference: Resources
less Requirement 899.451 (11,888.684) (106.304) (0.000) (0.000) (0.000)

Source: Authors’ culculations, 2007.
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Table A2.1 summarizes the government’s
contributions to ENEE’s financing during 2002
to 2005.#

The government’s equity contributions
are composed of funds to finance ENEE’s
electrification programs and funds from debt
forgiveness left in the utility as an equity
reserve. The financing of electrification includes
funds from the budget, averaging Lp33 million
per year, and funds from loans contracted
by the government directly with foreign
donors. This item also includes transfers
from private developers to ENEE, at no cost,
of new distribution facilities in urban areas,
which average Lp31.6 million per year in the
period.”

# It was not possible to determine the figures for 2001 because of
multiple mismatches between ENEE’s financial statements for
2001 and those of both 2000 and of 2002.

* Accounting shows values under this item from only 2003: L59.3
million in 2003, L38.4 million in 2004, and L60.4 in 2005. According
to information received from the Center-South Distribution Region,
the actual value of investment by developers is much larger than
the amounts recorded as transfers by accounting.

Government Transfers to ENEE

The government loan functions as a current
account to which ENEE credits payments are
made by the government on ENEE’s behalf and
debits payments are made by ENEE on behalf
of the government. The former correspond
mainly to foreign-debt service and, until 2003,
fuel-tax exemptions. The latter correspond
mainly to government subsidies for electricity
users, which are borne up front by ENEE, and
credits to accounts payable by public sector
users. The Ministry of Finance and ENEE use a
“compensation account” to record payments by
one side and the other as a monitoring device,
and aim to achieve full compensation during
the year. Table A2.2 shows the compensation
account’s movement during the period.

The credits corresponding to fuel-tax
exemptions originated in 1997 when ENEE began
importing thermal generation from Panama,
which displaced higher-priced local private
generation. The local generators, noting that their
Panamanian counterparts do not pay fuel taxes,
lobbied Congress and obtained Decree 119.97,
exempting fuel used for generation from import

W VB Government Contributions to ENEE, Lps Millions

Government Contributions 2002 2003 2004 2005 Totals
Equity contributions

For electrification projects 107.40 171.60 495.40 205.80 980.2
Increase of debt-forgiveness reserve 128.00 (70.30) 298.60 93.40 4497
Net government-loan disbursement® (202.60) (76.10) (51.50) (1.30) (331.5)
Total government contribution 32.80 25.20 742.50 29790 1,098.4
Government contribution in US$ 2.0 1.4 40.3 15.7 594

Source: Authors’ calculations, 2007.
d. Excluding fuel-tux charges, us explained in the text.
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Lps Millions
2001 2002 2003 2004 2005

Credits
Debt service paid by government 88.0 198.9 283.0 167.1 123.1
Reimbursement of subsidies 45.6 150.9
Fuel taxes 362.5 552.9 147.0

Total Credits 450.5 751.8 430.0 212.7 274.0
Debits
Subsidies paid by ENEE 3371 2757 2471 260.2 275.3
Credits to public-sector clients' accts. 128.5 73.9 112.0 0.0 0.0
Cash payments 88.0 40.7 2.0
Other 15.8 1.2 0.1 2.0

Total Debits 569.3 401.5 359.1 264.2 275.3
Balance (118.8) 350.3 70.9 (51.5) (1.3)

Source: Authors’ culculutions, 2007.

and other taxes. The Decree says that ENEE had to
use the funds from the corresponding reduction in
energy purchase costs in favor of small residential
consumers and to finance rural electrification.
The government decided these amounts should
be credited to the government’s loan.

Table A2.1 has excluded these credits, which
cannot be considered legitimate government
contributions to ENEE during the period
being analyzed, since tariffs were no longer
recovering all costs. The practice stopped in
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2003. The accumulated amount credited in the
compensation account for this concept during
2001 to 2003 was Lp1,062 million. As explained,
this has been taken out in Table A2.2, but is
included in the item fuel-tax exemptions in
Table A2.1.

The balance of the compensation account
was in favor of the government for only 2002 and
2003, but it would have been in favor of ENEE
in those years also if we disregard the fuel-tax
charges, which were no longer justified.
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Present Generation
Capacity and Supply
and Demand Balance

Table A3.1 shows installed generation capacity
in the national interconnected system at the end
of 2006, classified by source type.

Table A3.2 shows firm capacity at the end
of 2006.

Table A3.3 shows, for 2001 to 2006, peak
demand and available power generation
capacity at the end of the month in which peak
demand occurred.

Reliability of Power Supply

Table A3.4 shows energy generation, sales,
and total losses for 2001 to 2006.

Table A3.5 presents an analysis of transmission
grid contingency.

Distribution Improvements:
The Seven Cities Project
and Other Measures

Between 1994 and 1999, the Seven Cities Project
rehabilitated distribution networks in ENEE'’s
largest load centers—accounting for half of
the utility’s clients at the time—with the main

- CW. B Installed Generation Capacity (in megawatts)

Company Hydro Biomass HFO Diesel Total

ENEE 432.2 80.0 30.0 542.2
ENEE, leased from Laeisz 13.5 13.5
Other state-owned plants (2) 31.6 31.6
ELCOSA 80.0 80.0
The EMCE Group 5.0 319.0 324.0
Lufussa 354.6 39.5 394.1

Sugar Mills (5) 74.8 74.8
Palm-oil factories (3) 2.0 2.0
Small hydrogenerators (6) 334 334
Industrial self-generators (3) 35.0 8.0 43.0
Total 502.2 76.8 868.6 91.0 1,538.6

Source: Authors’ culculutions, 2007.
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Table A3.2

Energy Source

Other

Company Hydro Bagasse Biomass HFO Diesel Total

ENEE 326.7 16.0 0.0 3427
ENEE's leased plants 13.5 13.5
Other state-owned plants (2) 5.0 5.0
ELCOSA 64.0 64.0
The EMCE Group 255.0 255.0
Lufussa 284.0 32.0 316.0
Sugar Mills (5) 0.0 0.0
Palm-oil factories (3) 0.0 0.0
Small hydrogenerators (6) 12.8 12.8
Industrial self-generators 28.0 5.0 33.0
Totals 3445 0.0 0.0 647.0 50.5 1,042.0

Source: Authors’ culculutions, 2007.

objective of reducing technical energy losses. Total
losses at project start were estimated at 30 percent,
and technical losses at 16 percent. Other project
objectives were to improve voltage regulation
and network reliability and to upgrade public
lighting. The project was part of a broader effort
to improve distribution system management,
which included an aggressive commercial loss-
reduction program and the professionalization
of Distribution District management.
The Seven Cities Project did the following:

1. All main medium-voltage feeders were
rebuilt, doubling their conductor size.

2. Network structure was redesigned to
minimize source-to-load distances. Load per
feeder was limited to 5 mega volt-amperes
(MVA) and interconnection points were
provided between feeders. Protection and
sectionalizing equipment was installed
along the feeders to minimize the impact of
faults on continuity of supply.
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. The main three-phase primary network was

expanded, eliminating long single-phase
branches.

. Distribution-transformer—secondary-

network design was optimized. The resulting
design was adopted as ENEE’s standard:
Transformer capacity was chosen to allow
for 15 years of load growth, with loading
limited to 80 percent of capacity as a
maximum; high-efficiency (> 98 percent) was
chosen as the standard for all distribution
transformers; line-conductor size doubled,
and length was limited to 150 meters from
the transformer. Secondary networks were
rebuilt in all areas where average energy use
exceeded 150 kWh per month per service
connection.

. Existing mercury-vapor lamps for public

lighting were replaced with high-efficiency
sodium-vapor lamps, and the associated
control systems were upgraded to facilitate
maintenance.



Reliability of Power Supply

Table A3.3

Capacity Available End of Month of Maximum Demand

2001 2002 2003 2004 2005 2006

Canaveral 29.0 29.0 29.0 29.0 29.0 29.0
Rio Lindo 76.0 80.0 80.0 80.0 80.0 80.0
El Nispero 0.0 23.0 23.0 234 22.5 22.5
El Cajén 288.0 256.0 210.0 120.0 216.0 234.0
Santa Maria del Real 0.0 0.0 0.7 1.0 1.0 0.5
Total ENEE Hydro 393.0 388.0 342.7 253.4 348.5 366.0
Nacaome 0.0 0.0 30.0 30.0 30.0 30.0
El Coyolar 1.6 1.6 0.0 0.0 0.0 0.0
Total Other State Hydro 1.6 1.6 30.0 30.0 30.0 30.0
Santa Fe 2.4 2.4 4.4 2.2 2.0 4.4
La Puerta l 16.0 16.0 16.0 16.0 16.0 16.0
La Puerta Il 10.0 0.0 0.0 0.0 0.0 10.0
Total ENEE Diesel 28.4 18.4 204 18.2 18.0 30.4
Total ENEE HFO 64.7 58.7 70.6 227 16.4 15.1
Lufussa | 370 38.0 39.0 39.5 39.5 39.5
Leased plants 68.0 168.0 167.0 188.5 63.5 13.5
Total Private Diesel 105.0 206.0 206.0 228.0 103.0 53.0
ELCOSA 79.0 79.0 70.1 80.0 70.0 70.0
EMCE Choloma 55.0 44.0 44.0 55.0 55.0 44.0
Lufussa ll 72.0 72.0 55.0 77.0 77.0 77.0
Lufussa lll 0.0 0.0 0.0 210.0 231.0 210.0
ENERSA 0.0 0.0 0.0 89.0 200.0 200.0
Total Private HFO 206.0 195.0 169.1 511.0 633.0 601.0
Small Hydro 0.5 0.5 2.2 10.7 1.2 335
Bagasse 0.0 0.0 0.0 0.0 0.0 0.0
Auto producers 8.0 8.0 8.0 22.0 22.0 29.0
Total Other 8.5 8.5 10.2 32.7 33.2 62.5
GRAND TOTAL 807.2 876.2 849.0 1,096.0 1,182.1 1,158.0
Imported MW 4.0 0.0 35.5 1.0 15.0 29.2
Peak Demand 758.5 798.0 856.5 920.5 1,014.0 1,088.0
Month of peak demand May Oct Oct Dec Jun Oct

Source: ENEE, 2007.
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11 CW. WY Energy Generation, Sales and Losses (in GWh)

ENEE 2001 2002 2003 2004 2005 2006
Hydroelectric 1,903.2 1,609.8 1,7379 1,371.4 1,646.6 1,938.3
Thermal 351.7 432.2 540.4 483.7 75.6 64.3
Total ENEE 2,254.9 2,042.0 2,278.4 1,855.1 1,722.2 2,002.6
Other Sources

ELCOSA 3319 3429 458.3 422.0 129.6 168.3
EMCE-ENERSA 3974 402.6 360.9 915.0 1,346.5 1,525.1
Lufussa 7347 776.5 690.5 934.7 2,052.4 1,968.2
Leased plants 159.1 507.5 707.8 570.2 55.6 31.2
Sugar mills 0.0 4.2 20.3 43.1 76.2 100.0
Private small hydro 0.8 0.5 2.8 299 7.3 131.6
Industrial self-generators 04 0.2 0.3 60.5 42.2 13.3
Total other sources 1,624.3 2,034.4 2,240.9 2975.4 3,773.8 3,937.7
National production 3,879.2 4,076.4 4,519.3 4,830.6 5,495.9 5,940.3
Imports 31.3 426.6 351.3 455.7 131.5 96.2
Exports 34 49 8.4 48.8 84.0 1n2.7
Net imports 3079 421.7 342.8 406.8 47.5 -16.6
Total into grid 4,187.1 4,498.1 4,862.1 5,237.4 5,543.4 5,923.7
Total sales 3,340.6 3,540.8 3,765.2 3,996.2 4172.4 4,430.6
Losses, GWh 846.5 957.3 1,096.9 1,241.2 1,371.0 1,493.1
Losses, percent 20.2 21.3 22.6 23.7 24.7 25.2
Increase in percent loss 1.1 1.3 1.1 1.0 0.5

Source: ENEE, 2007.

The project rebuilt 1,750 km of distribution
lines at a cost of US$43 million. The total
project cost, including engineering, personnel
training, work vehicles, kWh-meters, and testing
equipment was US$52 million, of which IDB
financed US$34 million.

ENEE organized in parallel a well-coordinated
countrywide effort to reduce commercial energy
losses, driven and closely monitored by top
management, and a program to improve quality
of service by systematically finding out and
eliminating causes of network faults. As part
of the effort to improve distribution-system
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management, ENEE implemented a program to
fill all Distribution District Chief (Jefes de Sisterma)
positions with engineers. This was based on a
1990 board of directors decision stating that all
centers with more than 5,000 clients were to be
directed by engineers, but still required much
effort to dismantle the political patronage system
that had previously decided the district chief
appointments.

The Seven Cities Project and the rest of the
program achieved their loss-reduction objective.
Technical losses in the renovated networks
were reduced to between 3 and 4 percent—that



Reliability of Power Supply

111 CW. B3 Transmission Grid Contingency Analysis (February 2007)

Demand Areas Left
System Element Scenario Comments without Service
Suyapa 230/138kV D> These three 50-MVA transformers Load served from

Transformers T611;
T612; T613

Intermediate

operate in parallel; if any one of them
trips, the other two are overloaded.

Tegucigalpa substations
of: Suyapa, Leona, Lainez,
Santa Fé;

In other areas: Guaimaca,
Juticalpa, Zamorano, and
Danli.

Suyapa 138/69 kV
T510; T542 Santa
Fe 138/69 kV T509

D>
Intermediate

These three transformers operate in
parallel; if any one of them trips, the
other two are overloaded.

Load served from the
substations of Leona,
Lainez, Guaimaca,
Juticalpa, Zamorano, and
Danli.

Progreso D>850MW  These two transformers operate in Total outage in North and
230/138kV parallel; if one trips, the other one is Atlantic Shore regions.
Transformers T613 overloaded. Risk of system instability
to T614 and collapse.

ENERSA's Power D> This baseload plant in the North is Total outage in North and

station

Intermediate

generating 180 MW or more all the
time; when it trips, transformers T613
and T614 in Progreso are overloaded.

Atlantic Shore regions.
Risk of system instability
and collapse. See Note 1.

230-kVdouble-
circuit lines L610
and L611 Agua
Caliente-Toncontin

D>
Intermediate

If both circuits trip simultaneously,
the 230-kV line L614 between Pavana
and Suyapa is overloaded. Tripping

of the three lines causes the loss

of close to 300 MW of generation
from Lufussa in the south and the
separation of the Honduran network
from the rest of Central America.

Systemwide automatic
load-shedding triggered
by low frequency.?

230-kV lines L612  All load Due to an inadequate busbar Load served from
Toncontin-Suyapa conditions arrangement in Suyapa, tripping Tegucigalpa substations
and L613 Cajén- of these two lines causes the of: Suyapa, Leona, Lainez,
Suyapa disconnection of 230-kV line L614, Santa Fé;
Pavana-Suyapa, and the loss of the In other areas: Guaimaca,
three 230/138 kV transformers T611,  Juticalpa, Zamorano, and
T612, and T613 in Suyapa for a total of Danli.
300 MVA.
230-kVlines L613 D>850MW  Simultaneous tripping of these lines Load-shedding in

and L622 Cajon-
Tequcigalpa

causes voltage to collapse along
the 138.kV transmission corridor
Cafaveral-Tegucigalpa.

Tequcigalpa to recover
voltage.

continued

' To fuce this contingency, u trunsfer-trip scheme hus been implemented, which upon detecting overlouding of uny of the frunsformers, (T613
or T614) trips ull the loud served by transformers 7520 und T522 in Progreso, und by substutions Suntu Marta, between Progreso und Sunh Pedro
Sulu, und Circunvulucion in Sun Pedro Sulu,

2To prevent the tripping of L 614 in this cuse, u transfer-trip scheme hus been implemented, which, upon detecting overloud of L614, trips both
Lufussu’s yeneration in the south und loud in Tegucigulpu.
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ik W- %<8 Continued

Demand Areas Left
System Element Scenario Comments without Service
Bermejo 138/69 kV All load This transformer has no backup; it All load served by
Transformer T505 conditions feeds 69/13.8.kV Transformer T406 transformer T406 is lost.
in the same substation of Bermejo in
San Pedro Sula.
138.kV line L515 All load Transmission originating in Progreso  All load served from the
Progreso-Tela conditions to connect the Atlantic Shore region, substations of Guaymas,
continuing on to the Aguan Valley Tela, Ceiba, San Isidro,
is all radial. Tripping of any of the Bonito Oriental-Requleto
transmission lines after L515 causes Isletas, and Coyoles
a total outage from that point on. Central.
138.kV line L516 All load Line in the radial transmission system All load served from the
Tela-Ceiba conditions of the Atlantic shore and Aguan. substations of Ceiba, San
Isidro, Bonito Oriental-
Requleto, Isletas, and
Coyoles Central.
138.kV line L517 All load Line in the radial transmission system All load served from the
Ceiba-San Isidro conditions of the Atlantic shore and Aguan. substations of San Isidro,
Bonito Oriental-Requleto,
Isletas, and Coyoles
Central.
138.kV line L518 All load Line in the radial transmission system All load served from the
San Isidro— conditions of the Atlantic shore and Aguan. substations of Bonito
Requleto Oriental-Requleto, Isletas,
and Coyoles Central.
138.kV line L550 D> 850MW  Risks overloading 138.kV line L552
Cafaveral-Piedras linking the substations of Santa Fe
Azules and Suyapa in Teqgucigalpa, which is
the next event analyzed.
138.kV line L552 D> Tripping of this line would Loss of the 69.kV network

Suyapa-Santa Fe

Intermediate

cause overloading of 138/69.

kV transformers T510 and T542

in Suyapa and flow reversal in
transformer T509 in Santa Fe.
Tripping of transformers T510 and
T542 overloads transformer T509 in
Santa Fe, which also trips.

serving Tegucigalpa

and the eastern region.
Load served from

the substations in
Tegucigalpa: Leona and
Lainez;

In other areas: Guaimaca,
Juticalpa, Zamorano, and
Danli.?

69.kV line L422 All load This is the first line in a radial 69.kV All load served from the

Suyapa-Zamorano conditions system serving the Department of EI  substations of Zamorano
Paraiso in southeastern Honduras. and Danli.

69.kV line L441 All load This is the first line in another All load served from the

Santa Fe-Guaimaca conditions radial 69.kV system serving the substations of Guaimaca

Departments of Francisco Morazan
and Olancho.

and Juticalpa.

Source: Authors’ culculutions, 2007.

3 To prevent the tripping of transformers T510 und 7542, u transfer-trip scheme hus been implemented, which, upon the tripping of 1522 und
detection of loud-flow reversdl in fransformer 1509, disconnects loud served from Suntu Fe.
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is, to within international standards. Total
losses decreased during project execution from
28 percent in December 1995 to 18 percent in
November 2000, as shown in Figure A3.1.

Quality of service also improved notably. The
number of distribution-network faults decreased
from 1,674 recorded in 1998 to 875 recorded in
2000. Distribution departments reported that the
cases of burned distribution transformers due to
overload practically disappeared.

Generation Expansion-
Assumptions and Details

This section examines the generation expansion
plan, including its basic assumptions (demand
growth, fuel prices, candidate projects) and
shows the results obtained from the analysis.

Electricity Demand Projections

In late 2006, ENEE prepared electricity demand
projections that were used for the calculation of
the official short-run marginal costs adopted for

2007. The methodology used for projecting the
demand is a combination of econometric models
(for residential and industrial sectors), trend
models (for commercial and official sectors),
and surveys (for large industrial loads). The
econometric model for residential sales is a
simple model based on the elasticity of average
residential sales per consumer to income, price
of electricity, and price of fuel substitutes.
For industrial demand it uses the elasticity to
industrial value added, price of machinery,
and electricity prices. This is combined with
assumptions on electricity losses to estimate
energy demand, generation needs, and peak
demand, taking into account that reductions
in commercial losses are partially converted to
energy sales.

ENEE’s demand projection model was used
to prepare three demand scenarios: base, high,
and low, which share a common macroeconomic
growth scenario but make different assumptions
on electricity pricing and demand management
policies, and on the results of the electricity
loss-reduction program, three key drivers of
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electricity demand. The macroeconomic scenario
is consistent with a 4.5 percent annual growth
of GDP. We observe the following:

e Thehigh case corresponds to a “business-as-
usual” scenario, where electricity prices are
frozen in nominal terms, electricity losses
continue to increase, and the load factor*
decreases due to a lack of load management
policies (no time-of-the-day tariffs, no
energy-efficiency programs).

e The base case corresponds to a scenario
where moderate corrective measures are
taken. Electricity prices keep up with
inflation, but no increases in real terms are
made. Electricity losses are reduced at a
moderate rate beginning in 2008 as a result
of the implementation of the loss-reduction
program, and the load factor remains
unchanged.

e Thelow case is a scenario where substantial
corrective measures are taken. Electricity
prices are increased 5 percent per year in
real terms in 2007 to 2009, and electricity
losses are decreased about 2.3 percentage
points per year to reach 12 percent by 2013.
The annual load factor gradually increases
from 65.3 percent to 68 percent by 2015 due
to the implementation of load management
programs and energy-efficiency actions (see
Table A3.6).

The results of the base case scenario are quite
similar to ENEE’s base demand projections,
although the assumptions made are different.
The impact of some corrections made to the
methodology used to convert loss reduction to
additional sales balanced out with changes in
other assumptions (Table A3.7).

Fuel Prices

The generation expansion plan prepared by ENEE
evaluates the available generation options to meet
projected demand for 2007 to 2020, assuming

# The load factor is the ratio of average power demand
(proportional to energy supplied) to peak demand that has to be
satisfied for the same energy sold.
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that international crude oil prices will remain
high during the planning period, in the range of
US$50 to US$60/barrel, which is consistent with
a reference case scenario presented in EIA’s 2006
annual energy outlook. It is assumed that for
the initial years the price of liquid fuels stays at
about the same level of the last quarter of 2006.
The differences in prices with respect to ENEE’s
assumptions are minor (see Table A3.8).

Generation Candidates

The levelized generation costs of the main
generation alternatives considered by ENEE
are compared in Table A3.9. The hydroelectric
investment costs reflect the most recent
information available from prefeasibility and
teasibility studies, updated using construction
price indexes for civil works.” The investment
and operation costs for thermoelectric projects
reflect typical costs for thermal projects used for
the analysis of regional generation expansion
plans in Central America, updated to 2007 prices.
Analysis of the generation costs indicates the
following:

e Except for Patuca 2, the levelized generation
costs of the hydroelectric projects are high,
in the range of US$85 to US$98/MWh,
and would not contribute to reducing
generation costs. However, most of these
projects would operate as peak plants and
may be competitive with thermal options.
Some hydroelectric projects with average
costs above US$100/MWh have other uses
(irrigation and flood control).

e Fluidized bed combustion (FBC) thermal
plants with an investment cost of about
US$1,500/kW (US$1,829/kW including
interest during construction) are the best
option for baseload operation (levelized cost
of about US$56/MWh).

¢ Medium-speed diesel generation (MSD) is no
longer competitive at projected residual oil

4 Bureau of Reclamation construction cost trends 2000 to 2006.
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a1 W.-%<®:3 Fuel Price Forecasts

4Q 2012 to
Differential 2006 2006 2007 2008 2009 2010 201 2020
Modified scenario
WTI USS$/bbl 60.0 66.0 60 60 60 55 55 50
Residual USGC USS$/bbl 39.8 447 Y| 1 41 37 37 34
Diesel USGC USS$/bbl 69.7 75.8 70 70 70 65 65 60
Residual 2.2%S
NY/Boston USS$/bbl 40.4 45.3 41 1 41 38 38 35
Residual 2.2%S
CIF plant USS$/bbl 45 45 45 41 1 38
Diesel CIF plant  USS$/bbl 74 74 74 69 69 64
LNG CIF USS/MBTU 8.0 7.5 6.9 6.4 6.1 5.9
Coal CIF USS$/tonne 76.2 77.0 78.1 77.0 75.2 69.6
ENEE scenario
Residual 2.2%S
CIF plant USS$/bbl 46.4 44.8 42.3 40.3 40.4 409
Diesel CIF plant  USS$/bbl 75.6 73.7 70.5 679 679 69.3
LNG and coal equal equal equal equal equal equal
Residual 2.2%S
NY/Boston USS$/bbl 46.4 44.8 42.3 40.3 40.4 40.9

Source: Authors’ culculations, 2007.

prices. Although investment costs in Honduras
for this technology may be 35 percent lower
than the reference costs assumed by ENEE,*
levelized costs for baseload operation would
not be competitive with coal plants or gas-fired
plants (about 77 compared to US$56/MWh to
US$66/MWh).

It is unlikely that any large generation
project, which may contribute to diversifying
the energy sources, can be commissioned
before 2013. The revision of the earliest
commissioning dates for the generation
options, taking into account the project’s
state of preparation and using conservative
estimates for the time required to complete
feasibility studies, competitive bidding
procedures, environmental studies, financial
closure, and project construction, showed
that only Cangrejal and El Tablén, two
medium-size hydroelectric projects, could be

commissioned before 2013. The only option
left in the short term is to contract emergency
generation.

If the earliest commissioning date for new

large projects (2013) cannot be advanced,
problems arise:

There is a large deficit of generation capacity
before 2013. As already mentioned, the
deficit for 2008 to 2010 can be met mostly by
emergency generation. However, meeting
the deficit for 2011 to 2012 would require
new permanent generation and, if coal-fired
plants or hydroelectric projects cannot be
commissioned by then, the only solution
would be long-term PPAs with MSD or gas
turbines, an expensive solution (at projected
fuel prices) that will delay the plans to
diversify energy sources.

Oil imports for power generation would
continue to increase until 2012, power

* Owners of MSD projects in Honduras report total investment

costs of about US$950/kW for 20 MW units. generation would become more dependent

m
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1511 CW. K-8 Costs for Generation Candidate Projects 2007 Prices

Fixed
Charges Monomial Earliest
Investment  US$/ Average Plant Cost Date for
Capacity Costs + IDC kw- Generation Factor US$/ Start of
Project MW USS/kW month GWh % MWh Operations
Hydroelectric
Cangrejal 40.0 2,896 29.5 150 43% 94.5 201
Patuca 3 104.0 2,622 26.7 340 37% 28.1 2013
Patuca 2 270.0 2,515 257 1,337 57% 62.2 2015
Los Llanitos 98.2 5,128 51.9 370 43% 165.0 2013
Agua de la
Reina 52.0 6,743 68.1 243 53% 1754 2013
Tornillito 160.2 2,186 22.4 503 36% 85.4 2013
Jicatuyo 172.9 2,925 29.8 667 44% 92.6 2014
El Tablén 18.6 5,467 55.3 92 57% 1337 2012
Monomial Cost (US$/MWH) Variable
Charges
@FP
uss/
Thermoelectric 37% 57% 90% MWH
MDMV 20 1,348 15.4 17.3 97.7 84.1 201 60.6
PFBC Coal 150 1,829 18.9 97.0 731 56.4 2013 277
CC LNG 600 912 1.2 89.9 75.8 66.0 2013 49.0

Source: Authors’ culculations, 2007.
CIF fuel prices

Bunker 3%S 38.0 US$/bbl
Coul 69.6 US$/ton
LNG 5.9 US$/MBTU

on thermal plants using liquid fuels, and
generation costs would not decrease if oil
prices remain high as expected.

The generation costs for coal-fired thermal
plants and combined cycle gas turbine
(CCGT) using liquefied natural gas (LNG) are
preliminary estimates that should be confirmed
by feasibility studies taking into account all the
required investments in port and fuel-handling
facilities and updated investment costs based
on current market conditions for the supply of
electromechanical equipment:

e Investment costs for coal-fired thermal plants
in the international market soared recently,

12

driven by high demand for these plants in
India and China. Investment costs of up to
US$2,500/kW have been reported for new
plants under construction.

The installation of a coal-fired thermal plant
in Honduras will require investments in port
facilities and transmission lines that have not
been evaluated.

The use of LNG for thermal generation will
require investments in a regasification terminal
and a large gas demand (at least 600 MW).
Table A3.10 shows the levelized cost for
thermal candidates, assuming that the
investment cost of a pressurized fluidized
bed combustion (PFBC) coal plant increases to
US$2,100/kW and that an investment cost of a
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111 CW. %K (o] Costs for Generation Candidate Projects 2007 Prices—Adjusted Investment

Costs for Coal and LNG

. Earliest Variable

Cap Investment (Uhgosn/c;dmvm)Cés;P Date for Charges
(unit) Cost + IDC Fixed Charges Start of uss/
Thermoelectric MW USS/kW  SS/kw-month 37% 57% 90% Operations MWH
MDMV 20 1,348 15.4 1n7.3 977 841 201 60.6
PFBC Coal 150 1,829 18.9 970 731 56.4 2013 277
CC LNG 600 912 n.2 899 75.8 66.0 2013 49.0

Source: Authors’ culculutions, 2007.
CIF fuel prices

Bunker 3%S 38.0 USS/bbl
Coul 69.6 US$/ton
LNS 5.9 USS/MBTU

regasification plant (US$266/kW) is included
in the investment cost of the plant instead of
considering it as an additional fuel cost. The
results indicate that the levelized generation
costs of coal-fired plants will increase and
will be similar to the cost of gas-fired CCGT
plants, but still competitive with MSD plants.

Least-Cost Generation Expansion
Plans

The generation expansion plan prepared by
ENEE in late 2006 was revised® on the basis
of the new demand projections, fuel prices,
and earliest commissioning date for the new
generation projects considered as candidates.
The results for the three scenarios show that
all the expansion plans include the same
hydroelectric projects (Cangrejal, Patuca 3 and
2, Tornillito), and coal-fired plants:

e Themost competitive projects are introduced
in the expansion plan at the earliest
commissioning date. For example, the
expansion plan prepared by ENEE selected
Patuca 3 and Patuca 2 in 2011 and 2013,
Tornillito by 2012, and coal-fired plants
in 2013, the earliest commissioning dates
assumed for these projects. The expansion

# The least-cost generation expansion plan is determined using the
SUPEROLADE planning model and adjusted to meet reliability
standards using the stochastic dual dynamic programming (SDDP)
optimization model.

plan used by ENEE to calculate the marginal
generation cost that was adopted in 2007
assumed that coal-fired plants could be
commissioned by 2011.

e The postponement of the earliest
commissioning dates for coal-fired plants
and new hydroelectric projects to 2013
forced the selection of MSD project by 2011
(the best option among candidates that can
be commissioned by that date) to meet the
deficit in supply before 2013.

e The deficit of generation reserve estimated
for 2010 was reasonable. For example,
in the base-case scenario the generation
expansion plan calls for the commissioning
of 250 MW in emergency generation by
2010, and the deficit in reserve for 2007
was 275 MW.

e The generation capacity additions for the
three scenarios select the same generation
technologies for 2007 to 2015, with differences
in the capacity that is required in MSD in
2011, the additions in emergency generation
by 2010, and the capacity of coal plants,
which can be explained by differences
in the peak demand (low, base, and high
scenarios) and the assumptions on the
earliest commissioning dates (ENEE case)
(Table A3.11).

The least-cost solution selected by
SUPEROLADE is quite sensitive to minor changes
in the assumptions and to the simulation of the

13
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11 CW. %K B Generation Expansion Plans 2007-2015—Additions of Generation Capacity

ENEE Medium Low High
Leasing 300 250 160 340
Thermal expansion 20 20 90 20
MDMV 300 160 80 280
Hydro 570 570 570 570
Renewables 161 161 120 120
Coal 600 400 400 600
Withdrawals -543 -373 -283 -463
Total 1478 1258 137 1537

Source: Authors’ culculutions, 2007.

operation, because there are small differences in
the present values of investment and operation
costs between the optimal solution and second-
best expansion sequences:

e Patuca 3 is marginally competitive based
on the revised investment costs. With small
variations in the demand scenario or price
assumptions, in some cases this project is
not selected at all or is postponed in the
generation expansion sequence. It was
decided to force the commissioning of
Patuca 3 by 2013, taking into account that
the implementation of this project may open
the door to the development of Patuca 2 (a
low-cost but controversial project for its
environmental impact on a protected area),
an important project to diversify energy
sources and reduce generation costs.

e Alargecapacity in coal-fired generation plants
is selected to meet demand increases and
substitute for existing thermal generation, a
decision that is not supported by the results
of SDDP. For example, in the revised base
case, 600 MW of coal-fired plants are selected
in 2013, increasing the capacity reserve to
38 percent. Simulations of the economic
operation of the generation system showed

14

that a more gradual commissioning of
thermal plants could marginally reduce the
present value of investment and operation
costs.™

The PPAs with Elcosa and Lufussa I for 120 MW
expire in 2010, so the plants will become available
in the market. The current PPAs have high fixed
and variable charges and should not be extended
under the same conditions. ENEE’s expansion plan
did not consider these plants after 2010. However,
these plants may be the best alternative to reduce
the supply deficit before new, low-cost options
are available by 2013, if competitive capacity and
energy charges can be obtained. In the revised
generation expansion plans, it was assumed that
the capital charge could be much reduced and
that the energy charge would remunerate only
fuel and operation and maintenance costs. Under
these conditions, it would be justifiable to continue
having recourse to these plants.

% An expansion sequence that selects 300 MW of coal-fired plants
in 2013, 100 MW in 2014, and 200 MW in 2016 resulted in a present
value of investment and operation costs that is marginally lower
than selecting 600 MW in 2013. One explanation for these results
is that the cost differences between generation sequences is small
(in SUPEROLADE) and that a more detailed simulation of the
operation provided by SDDP gives a different result.



Annex

4

ENEE's Creation and
Golden Years—=Crisis and
the Electricity Law

ENEE was created in 1957 as an autonomous
public service organization, by means of Decree
48, the Ley Constitutiva de la Empresa Nacional de
Energia Eléctrica—the Constitutive Law. Its object is
defined broadly as the promotion of the country’s
electrification through the study, construction, and
operation of electrification works; government
representation in any electric company in which
the government was a shareholder; and providing
assistance to any private generator or distributor
that would require it.

ENEE is governed by a board of directors the
composition of which has varied as institutions
have been transformed or eliminated. Today, it
is formed by the following;:

e Minister of Natural Resources and the
Environment, who chairs the board

e Minister of Public Works, Transportation and
Housing

e Minister of Finance

e Minister of Industry and Commerce

e Minister of Foreign Cooperation

e A representative of the Honduran Council
of Private Enterprise (COHEP)

The board appoints a general manager, who
acts as its secretary but has no vote. In practice,
the appointment by the board is only a formality,
since the general manager is really chosen by the
country’s president.

The Constitutive Law states that ENEE
will exert its activities subject to regulations
to be issued by a National Electrical Energy

Historical Background

Commission. This regulatory body, however,
was not created. The Board was responsible for,
among other things, setting ENEE’s tariffs. It
was also responsible for issuing “the enterprise’s
regulations.” This obviously refers to the
company’s internal regulations, but, given
the absence of the foreseen regulatory agency,
the board issued on this basis the technical
regulations applying to electric public service.

Thus, the operations and regulatory roles
were combined in ENEE from the beginning.
The ministry chairing the board—originally
the Ministry of Public Works—did not have the
organization or expertise to develop regulations
to be imposed on the utility, or to supervise
ENEE’s operations. In practice, ENEE was the
organism through which the government made
policy, defined strategy, issued regulations, and
set electricity prices.

Article 81 of the Electricity Law of 1994
allows ENEE to continue operating under
its Constitutive Law, but with the following
changes:

e It would no longer set its own tariffs.

e It would be freed from restrictions the
Constitutive Law had imposed on it: to acquire
participation in “Limited Responsibility”
companies and to provide payment
guarantees.

e It would no longer be tax-exempt. ENEE
had been exempted from all taxes “at the
national, municipal or district levels.”

The Electricity Law also makes clear that sector
regulations would henceforth be issued by the
Ministry in charge of energy, and not by ENEE’s
board of directors, as the practice had been.
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The Electricity Law assigned to ENEE the
following responsibilities:

e To ensure the power system’s economic
dispatch, that is, to be the system operator.

e To prepare system expansion plans, which
it has to submit to the regulator every two
years for review.

e To contract for the import and export of
electrical energy, “in conformity with
existing legal norms, and established uses
and procedures,” granting it exclusivity in
this domain.™

The electricity law ordered ENEE to divide
its distribution networks by regions and,
after Comision Nacional de Energia’s (CNE’s)
approval of the partition, to sell those networks
to cooperatives, municipalities, workers’
associations, other similar types of groups, or
to private companies. According to the Law
(article 24), electricity distribution was to be
carried out “in priority” by private companies
under a concession regime.

At the time ENEE was created, electric power
service was provided in many towns by private
utilities, in other cases by municipalities, and
in the capital by the government. There was no
transmission network; all centers functioned as
isolated systems.

During its first 25 years of operation, ENEE,
with the technical and financial support of the
World Bank and other international financial
organizations, expanded very quickly. It built
one hydroelectric project after another, extended
and reinforced the transmission network,
incorporating all economically active areas of
the country into the national grid, interconnected
with Nicaragua in 1976, and through that country
with Costa Rica (1982) and Panama (1986).

The largest project ENEE undertook was
the hydroelectric plant of El Cajén (300 MW),
commissioned in 1985. Peak demand that

°! Since, at the time the Electricity Law was enacted, the Treaty
for the Central American Electricity Market had not been signed
yet, it can be argued that the meaning of this exclusivity must be
reinterpreted taking into account the Treaty and regulations that
derive from it.
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year reached 220 MW, and previously existing
installed capacity was 250 MW. The demand
growth projections on which the decision to
proceed had been based had not materialized.
The country was left with a large excess capacity
and ENEE with a heavy debt burden.

Because of the large excess capacity, there
was a hiatus in project construction after El
Cajon. It was not until 1990 or 1991 that ENEE
again approached the World Bank to seek
financing for a new project. But the World Bank
was then changing its policy of support for
the power sector and informed ENEE that it
would have to look for private financing. ENEE
prepared and launched a bidding process in
1993, which unfortunately failed. Time had been
lost, rains had been bad for three years in a row,
and this precipitated the rationing that opened
the way for reform.

The Legal Framework

This section examines the underlying statutes that
currently govern the sector, viz. the Electricity
Law enacted in 1996, and the renewables decree
of 1998.

The Electricity Law

The sources of the Electricity Law are to be found
in South American legislation, and for tariff
policy particularly, in Peru’s 1992 Electricity
Concessions Law. But there is one important
exception; the source for the use of the system’s
short-run marginal cost as a price signal for
generators is an idea taken from U.S. law, the
Public Utilities Regulatory Policy Act, or PURPA,
of 1978.

Official policy for the electric power sector,
as established in the Electricity Law, can be
summarized in the following 17 points:

1. Electric power generation, transmission,
and distribution are open to private-sector
participation and investment.

2. Any company wishing to do business in the
power sector needs to obtain an operations
license (called by the law “operations
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contract”) from the ministry responsible
for the energy sector. The law requires that
this contract be approved by the National
Congress.

. The executive, through the ministry
responsible for the energy sector, is
responsible for issuing, at the regulator’s
proposal, technical regulations applicable
to the power sector.

. According to the law, electric power
distribution is to be carried out “in priority”
by private companies under concession from
the executive. The law ordered ENEE to
divest its distribution assets.

. The state reserves for itself the activity of
system operations, to be carried out by
ENEE’s Dispatch Center. The Center is
granted full authority over transmission
and generation facilities for this purpose.
The Dispatch Center will determine how
much energy each generating unit has to
produce, valuing generated energy and
nonsupplied energy at their economic cost.
This implies determination of the system’s
hourly marginal cost of generation.

. Generators can sell directly to distributors
and to large consumers. The latter must be
certified as such by the regulator. A user
qualifies as a large consumer when it is
connected at a voltage of 34.5 kV or higher,
and has a peak demand of 1,000 kW or
more. These conditions have to be revised
every year by the regulator, and gradually
lowered so as to increase the number of large
consumers in the system (article 11 of the
Reglamento de la Ley Marco).

. Transmission and distribution networks are
subject to an open access rule. Owners have
to allow their use by third parties against a
regulated price. CNE defines the method to
determine that price.

. ENEE guarantees purchase of all energy
offered by generators at their own initiative,
on condition the price does not exceed the
system’s short-run marginal cost. (This is
the idea first introduced in power sector
legislation in the United States in 1978 by

10.

11.

12.

PURPA.) ENEE can also take the initiative
to call for bids from generators to procure
capacity and energy when necessary.

. ENEE is authorized to contract for electrical

energy imports and exports, in conformity
with existing legal norms, and with
established uses and procedures, and is
granted exclusivity in this activity. This
provision should therefore be interpreted to
facilitate transactions between market agents,
taking into account the Treaty for the Central
American Electricity Market, which was
signed at a later date. Generators can export
after national requirements are satisfied.
They have to pay ENEE transmission
wheeling charges and administrative fees.
The law foresees a future undefined “further
liberalization of the market” to be approved
by the Energy Cabinet at the proposal of the
regulator.

As an alternative to the possibility of freely
negotiated contracts between generators and
distributors, the latter are guaranteed supply
of their capacity and energy requirements
at a regulated price, the Busbar tariff. This
price has to be proposed every year by
“the generators”>* to the regulator, which
approves it.

The law establishes (article 20) an obligation
for distributors to have with generators
valid supply contracts of at least five years’
duration. But the law fails to indicate a
minimum quantity. (The corresponding
provision in the Peruvian Law says that
a distributor is obliged to have valid
contracts with generators so as to guarantee
satisfaction of its total power and energy
requirements during the coming 24 months
as a minimum.) Based on this and on point
(h) above, the responsibility to satisfy the
Resource Adequacy Requirement—that is,
“the obligation for Load Serving Entities to

2In the Peruvian Law, which the electricity law took as a model, the

system operator, which groups the generators and the transmission
owner, proposes this price. The system operator also “guarantees
security of supply,” that is, is responsible for ensuring generation
“resource adequacy.”
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acquire resources to cover peak loads plus 15
percent to 17 percent planning reserves,”—
falls implicitly on ENEE.

13. ENEE is responsible for planning system
expansion. Every two years, it has to submit
to the regulator expansion plans for review,
which in turn has to submit them for approval
to the Energy Cabinet. For private companies,
these plans are only indicative. Implicitly,
they are mandatory for ENEE concerning
procurement of new-generation capacity when
required, and transmission expansion.

14. In determining the optimal expansion plan,
ENEE shall prefer any sequence including
renewable-based generation, provided the
net present value of the sequence’s cost does
not exceed by more than 10 percent that of
the least-cost expansion plan.

15. Tariffs to final users are to be proposed every
five years by distributors to the regulator for
review and approval. The review process
includes public audiences to hear the
opinions of consumers. In calculating tariffs
to final users, the distributor has to calculate
the cost of its capacity and energy purchases,
valuing them at the Busbar tariff.

16. Both the Busbar tariff and the tariffs to final
users are to be accompanied by automatic
adjustment formulas allowing the utilities
to modify the tariffs when their costs vary
by more than 5 percent under the effect of
external factors.

17. Tariffs must satisfy the following;:

i. They have to ensure the utilities’ financial
health, but on condition of efficient
operations.

ii. They have to induce efficient use, thatis,
reflect as closely as possible the economic
cost of supply.

iii. They can include a cross-subsidy in favor
of small residential consumers.

Incentive Legislation to Promote
Renewable Energy Sources

In 1998, the National Congress enacted
Decree 85-98, introducing incentives for the
development of renewable energy sources
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for electricity generation. This decree was
later reformed, and then complemented by
other decrees with the same purpose. These
decrees were inspired by Spanish legislation
on the matter.” They are based on the principle
introduced by article 12 of the Electricity
Law: ENEE will guarantee purchase—in this
case by means of long-term contracts that can
have a duration of up to 20 years—paying a
negotiated “base price” that cannot exceed
the short-run generation marginal cost valid
at the time of contract signature. In addition,
for plants of less than 50 MW, ENEE will pay
a premium equal to 10 percent of the same
short-run marginal cost.

Every year that U.S. inflation exceeds
1.5 percent, the contractual base price is to
be increased by 1.5 percent. The price can be
differentiated by time of day or can be a single
price referred to the global average short-run
marginal cost. No later than January 15 of each
year, SERNA has to publish the values of the
short-run marginal cost that will apply for the
year. ENEE has to calculate these values and
submit them to CNE for review. The short-run
marginal cost values have traditionally been
determined separately for peak-, intermediate-,
and low-load conditions, and for dry and rainy
seasons.

Decree 85-98 and its reforms also establish
tax exemptions in favor of developers: import
and sales taxes on equipment, and a five-year
income tax holiday.

National and Regional
Power Markets

The legal framework described in the preceding
section sets the foundation for a national
electricity market, albeit rudimentary. That
market comprises two types of transactions:

% Particularly, Spain’s Electricity Law (Ley 154, 1997 del Sector
Eléctrico), and Real Decreto 2818 of 1998 on electricity generation
using renewable energy sources.
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1. Spot transactions, with ENEE as the buyer.
2. Buying and selling between agents on the
basis of contracts.

The Spot Market

According to the law, generators can take the
initiative in selling to ENEE, with the utility
guaranteeing purchase on condition the price
offered does not exceed the system’s short-run
marginal cost. If the true system’s marginal
cost was determined and communicated to
all interested parties at all times, this would
reproduce the condition of a competitive market
in which price equals marginal cost. There are
two generators that today take advantage of
this provision and sell to ENEE at the published
time-of-day marginal cost.

Arelated type of transaction has developed
in practice, derived from ENEE’s long-term
PPAs, which are all dispatchable—that is, they
do not require purchasing a minimum quantity
of energy. ENEE pays fixed charges for the
capacity, and a variable charge for energy only
if it calls on the generator to produce. As new
private plants with lower-priced PPAs began
coming online, the older plants saw their energy
sales reduced, so they began making weekly
offers “on the side” at an energy price lower than
their contractual variable charges.

This practice continues. The prices offered
vary with time of day. When the generators
know all plants will be needed, they quote the
contract price; at other times, they offer discounts.
Furthermore, given this experience, the last two
PPAs with Lufussa (210 MW) and ENERSA (200
MW) stipulate that the generator will make daily
or weekly offers on the variable charge, with the
contract setting only the maximum these offers
cannot exceed.

In this manner, ENEE as system operator
and buyer can and does receive from generators
(1) offers of capacity not tied in PPAs, accepting
the published short-run marginal cost; and
(2) offers of capacity under PPAs at prices below
the contractual variable charges. The prices
offered in the latter case are normally above the
official system’s short-run marginal cost.

The Electricity Law does not foresee the
reciprocal operation—that is, purchase by
distributors or large consumers from ENEE at a
price not to fall short of the system’s marginal
cost.

Several problems limit the potential benefits
of this system. The first has to do with the
definition of short-run marginal cost included
in article 1 of the Electricity Law:

It is the economic cost of supplying an
additional kilowatt and kilowatt-hour
over a period of five years.

The definition of the short-run marginal
cost as an average over five years tends to produce
values that are lower than present-day energy
prices. Although this feature is consistent with
the use of the short-run marginal cost as a
tariff component, as in the Peruvian Law, it is
inconsistent with the idea of spot transactions
introduced by article 12, which is clearly inspired
by PURPA (averaging for tariff calculations is
already indicated in the law’s chapter on tariffs).
For the latter, an hourly marginal cost is what
makes sense.

In addition, fuel-price volatility along a
year can make the real marginal costs differ
considerably from the official values.> For
this, however, article 18 of the Regulations
(Reglamento de la Ley Marco) offers a remedy,
because it permits adjustment of the average
short-run marginal cost along the year by
means of indexation formulas approved by
the regulator. This mechanism, which has
been applied only during 2006, would allow
the system’s short-run marginal cost to better
reflect actual costs as long as the definition has
not been revised.

By contrast, at present, ENEE’s Dispatch
does not determine the system’s hourly marginal
cost. ENEE uses a well-known software tool

 Several years ago, a sugar mill offered to sell energy in the
off-season at $70/MWh. ENEE had to reject the offer because the
official short-run marginal cost was lower, even if it was at the time
buying energy at higher prices in the regional market.
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for medium-term operations planning, the
Stochastic Dual Dynamic Programming (SDDP),
but it has never enabled the program’s short-
term module, which the Dispatch Center could
use for day-to-day dispatch and would allow
determining the hourly short-run marginal cost.
Determination and publication of an hourly
marginal cost would also be consistent with
the rules and practice in the regional electricity
market, making for a simpler interface with that
market.

The definition of short-run marginal cost
refers to both the cost of power, or capacity (a
kilowatt), and the cost of energy (a kilowatt-
hour). This is consistent with the theoretical
foundation for remunerating generation at the
short-run marginal cost, which shows both
energy and power (contributed during peak)
have to be paid for at their respective marginal
costs to ensure full cost recovery. However,
ENEE today calculates only an average marginal
cost of energy. It does not determine a marginal
cost of capacity.

Because for years ENEE has not been
allowed to calculate tariffs, of which the short-
run marginal cost is an essential component
passing through generation costs to users, ENEE
tends to look at the short-run marginal cost only
as a price it will have to pay. And because of its
financial difficulties, it faces a conflict of interest,
which has led it to try to limit the average
marginal cost, thus undermining its function as
an incentive to encourage capacity supplies at
the initiative of private investors.

To better exploit the potential of the
legal provisions described, the system’s
hourly short-run marginal cost should be
determined in an impartial, objective manner.
For this, system operations should be made
into a separate business unit, allowing it to
put some distance between itself and ENEE as
generator, transmitter, distributor, and trader.
This business unit should also incorporate
a committee of the other “market agents,”
generators, and large consumers to strengthen
that separation. Procurement of the required
software tools can be included in the current
project to build a new Dispatch Center, which
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is financed by the Inter-American Development
Bank.

Contract Market

The Electricity Law allows generators to sell
directly to distributors and large consumers.
ENEE can call for bids from generators for
the supply of capacity and energy whenever
it deems it necessary to ensure satisfaction of
demand. In addition, Article 20 of the Electricity
Law introduces the obligation for distributors
to have contracts with generators that are of at
least five years” duration.

Decree 85-98 and its reforms, establishing
incentives for the development of renewable
energy sources, introduced contracts taking the
system’s short-run marginal cost as a reference
for price: ENEE will purchase the production
of all renewable-based generators by means of
long-term contracts, paying a negotiated base
price that cannot exceed the short-run marginal
cost valid at the time of contract signature. The
base price of energy in those contracts can be a
single value, or it can be differentiated by time of
day. The short-run marginal cost values that will
be valid for a given year have to be published
in the Gazette no later than January 15 of that
same year.

Large consumers have to be recognized
as such by the regulator to be able to contract
directly with generators. The initial conditions to
qualify as a large consumer were defined in the
Law: to be connected at a voltage of no less than
35 kV and to have a yearly peak demand of no
less than 1,000 kW. The regulations derived from
the Electricity Law, Reglamento de la Ley Marco,
state that these conditions will be reviewed
annually by CNE, which, in so doing, shall keep
in mind the following;:

[TThe purpose of the Law is to promote
competition and efficiency in supply,
so that the list of clients classified
as large consumers should be as
ample as possible, within the criteria
indicated by the Law, as revised by the
Commission.
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The largest contracts that ENEE has today
are the product of bidding processes initiated
by ENEE itself. ENEE also has a relatively large
number of contracts with small power plants
using renewable energy sources.

Transmission

Direct sales from generators to large consumers
require use of the grid, and indeed, article 18 of
the Electricity Law, imposes on transmission
and distribution owners the obligation to allow
use of their facilities by third parties against a
regulated price. The regulator issued in 2000
a method, transmission grid database, and
software to be applied by ENEE in determining
transmission prices for specific transactions. The
method charges a proportional amount of all
fixed and variable costs of all parallel paths taken
by power flows to each individual transaction.
Costs increase with distance, irrespective of the
local marginal costs of energy.

Today, there are only two cases of generators
selling directly to industrial consumers,
and none uses the previously indicated
transmission-pricing scheme. In the first case,
ELCOSA sells to a group of industrial clients.
The rules applying to this case were agreed
upon by ELCOSA and ENEE in 1993, before
enactment of the Electricity Law. The wheeling
charges and transmission losses the generator
is responsible for are established in ELCOSA’s
PPA. The other case is ELCATEX, an industrial
co-generator selling to neighboring factories,
but using medium-voltage lines it built for the
purpose.

There have been several cases of industrial
clients seeking to buy directly from generators,
but none of the deals has materialized. The
interested parties have complained that
wheeling charges quoted by ENEE were too
high. In view of this, CNE and ENEE have
proposed: (1) to hiring specialized consultants
to develop a new transmission pricing method,
similar to the one adopted for the regional
market, with a yearly access charge for the right
to use the grid and only variable costs charged
to each transaction; and (2) a simple postage-

stamp scheme for the interim. The latter was
developed and is only awaiting the executive’s
approval of a required change in the regulations
to be adopted.

The modernization of the transmission
pricing scheme is a condition to promote greater
participation by large industrial consumers in
the market. Another factor is ENEE’s tariffs.
On the one hand, as long as ENEE’s industrial
tariffs are below economic cost, large industrial
users have no incentive to buy directly from
generators—except, that is, if they come to
fear ENEE’s difficulties will lead to rationing
of supply. On the other hand, if too large a
surcharge is imposed on industrial tariffs in
order to finance the cross-subsidy in favor of
residential consumers, there will be an incentive
for industrial clients to leave, which will cause
problems with the subsidy scheme.

The changes indicated can be proposed as
part of the greater liberalization of the market
foreseen in the Electricity Law, to be approved by
the energy cabinet at the proposal of the National
Energy Commission. A justification for them is
the upcoming beginning of the regional market
operations in its definitive form.

The Regional Electricity Market

The Sistema de Interconexion Eléctrica para América
Central (SIEPAC) project includes the creation of a
regional electricity market. This market is already
operating under “transitional regulations”
approved by the regional regulator, the Comision
Regional de Interconexion Eléctrica (CRIE). The
Regional System Operator (EOR), is based in El
Salvador. The transmission facilities to be built
by the project will be the property of a regional
transmission company, of which the state-owned
transmission companies of all six countries,
including ENEE, are shareholders. The facilities
built by the project will raise the maximum level
of power flows from the current 100 MW to about
300 MW initially, and to 600 MW later on.>

%5 All SIEPAC lines will be built for double circuit, but will be
equipped with only one circuit initially.
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ENEE is already acting in the regional
market by offering every day to sell any excess
capacity available from its PPAs, and offering to
buy energy any time the market price falls below
the variable cost of the most expensive thermal
plant it projects to have online.

The countries have recognized from the
beginning that most benefits of the regional
market would result from its larger size, making
the following possible:

e More competition, because of the larger
number of agents

e Introduction of lower-cost generation
technologies that require a larger scale to be
feasible

e Development of hydroelectric projects too
large for only a national market

e Greater reliability of service, because of the
larger, more robust transmission grid

SIEPAC has recently recognized that all
national markets should in the end merge
into a single regional market; the project’s
Advisory Panel has recommended this as an
objective. The countries have also begun to explore
ways to promote regional power plants more
aggressively, suggesting the creation of state-
owned multinational companies to undertake such
projects in the case of large hydroelectric sites.

This represents an evolution. While the
regional operation rules were being drafted, the
regional market was referred to as “a seventh
market, superposed to the national markets.”
Two studies on the regional market ordered by
the IDB, one by Soledad Arellano and the other
by Frank Wolak,® pointed out that this vision
was unrealistic; that agents would find a way to
exploit every opportunity for arbitrage; that the
natural evolution would lead to a single market;
and that, in fact, the ultimate goal should be a
single integrated market for all six countries.

% M. Soledad Arellano, “Competencia en el Mercado Eléctrico de
América Central,” Report for IDB’s Infrastructure and Financial
Markets Division, April 2003; and Frank Wolak, “Report on
Monitoring Competition in the Central American Electricity
Market: The Case of El Salvador and Guatemala,” December 2003.
Available at Frank Wolak’s website.
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Being a party to the treaty, Honduras is
formally committed to the development of
the regional electricity market. However, the
government needs to deliberately define its
policy concerning SIEPAC and the regional
electricity market, and make sure that this
policy is promoted in a coordinated manner
through its participation in the regional bodies,
particularly in CRIE, to contribute to shaping
the regional market for maximum value. In so
doing, the government should adopt a broad
view, recognizing that ENEE's current structure
as a vertically integrated utility is inconsistent
with a market environment, and often puts it
in conflict-of-interest situations. In fact, article
5 of the Regional Market Treaty orders the
unbundling of ENEE’s different activities into
separate business units, and the keeping of
separate accounts for each of them.

Consistent with the recommendation to
facilitate participation of large consumers in the
market, we think Honduras should promote
maximum participation of national agents in
the regional market. The regional market design
recognizes that its benefits will increase with the
number of participants, and that the countries
should facilitate participation. SIEPAC has
proposed that anybody recognized by the national
authority as an agent of the national electricity
market shall automatically be recognized as an
agent of the regional market, having all the rights
and obligations pertaining to that condition.

The government of Honduras can implement
a policy of openness, promoting maximum
participation in the regional electricity market
by national generators, distributors, and large
consumers by interpreting in a restricted way the
“exclusivity” granted to ENEE by the Electricity
Law concerning contracts for the importation
and exportation of electrical energy. This can
be done considering that “importation and
exportation,” as limited to the two operations
required to coordinate injection and withdrawal
of the energy as part of the system operations
process and to the transmission required:

a. The regional market agents in Honduras
are free to enter into contracts with agents
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in other countries to buy and sell electrical
energy.

b. Regional market agents in Honduras have
to enter into an agreement with ENEE as
dispatcher and as owner of the transmission
grid to ensure coordination of the operations
needed for any physical transfer the contracts
may require, and for energy transmission to
and from the points where the buyer and the
seller are connected.

It is recommended that the government
adopt this interpretation in order to grant
individual agents freedom to buy and sell
between themselves.

One initial step needed to implement this
solution is to officially define by means of a
technical regulation the “national market agent,”
a designation not used by the Electricity Law.
The definition should include all generation
and distribution companies connected to
the transmission grid and exceeding a given

minimum size, and large consumers that have
been certified by CNE as required by the law.
ENEE’s different business units would each be
counted as a different market agent, except for
the unit in charge of system operations, which
would be the national market administrator and
not a market agent.

Inmaking decisions about sector structureand
operations looking to the future, the government
should systematically take into account the
regional dimension and the market structure
surrounding ENEE. ENEE’s procurement of new
generation capacity, in particular, must recognize
the regional dimension. The bidding documents
should allow supplies from other countries,
at least from those with which Honduras has
borders. Transmission expansion planning
also needs to keep in sight the opportunities of
both buying and selling in the regional market.
Transmission projects may be justified just to
import or export energy.
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S

Honduras's Electricity
Pricing System

Honduras’s Electricity Law followed Peru’s Law
on Electrical Concessions of 1992 when defining
the country’s electricity tariff system. The
scheme corresponds to the industry structure
the law envisioned, with multiple generators
and multiple private distributors. It can be
summarized in the following three points:

a) Distributors have the option of buying power and

energy at the high-voltage transmission busbars
at a regulated price, designated as the Busbar
tariff. There were to be as many different
Busbar tariffs as distributors. This price
reflects generation and transmission costs.
The Busbar tariffs were to be calculated every
year by “the generators” and submitted to
the Comision Nacional de Energin (CNE) for
approval and publication. In the Peruvian
case, the Busbar tariffs are calculated by
the system operator, which in Peru is
an association of the generators and the
transmitter.
The generation cost included in the Busbar
tariff is the average short-run marginal cost
of generation estimated over a period of five
years into the future. Although the Electricity
Law does not give details on the respective
calculations, the definition of short-run
marginal cost in its article 1 expressly refers
to both the cost of capacity and the cost of
energy. In view of this, CNE has instructed
the Empresa Nacional de Energia Eléctrica
(ENEE) to calculate both and include them
in the Busbar tariff.

ENEE calculates the short-run marginal
cost of energy using the Stochastic Dual
Dynamic Programming (SDDP) simulation
model for system operations. According to
the Electricity Law, generators’ variable costs
are taken as the corresponding economic
costs, not the contractual prices for the case
of plants under power purchase agreements
(PPAs). The economic variable costs to be
used are authorized by CNE considering the
price of fuel at the plant’s site, as published
by the Technical Unit for Petroleum, standard
fuel-efficiency and lube-o0il consumption,
according to the type and age of the plant,
and a standard variable operation and
maintenance cost also dependent on the type
and age of the plant.

Traditionally, ENEE has calculated average
values of the short-run marginal cost of
energy separately for three different hourly
blocks, corresponding to peak, low, and
intermediate load conditions, and each of
those separately for the dry and the rainy
seasons.

Transmission cost is included in the Busbar
tariff as the average total transmission cost
estimated also over five years into the
future. Total transmission cost includes
annualized investment costs and operation
and maintenance costs, particularly power
and energy losses, all corresponding to
efficient management.

The Electricity Law indicates that the
generators have to submit to CNE every year,
together with the proposed Busbar tariffs,
indexation formulas they will use to modify
their tariffs automatically in response to

125



HONDURAS: POWER SECTOR ISSUES AND OPTIONS

b)

126

changes in fuel prices and the exchange rate.
The generators have to apply these formulas
whenever their costs change under the effect
of the indicated external factors by more than
5 percent with respect to those reflected in
the current tariff level. The modified tariffs
must be published in the official Gazette to
become effective.

The annualized costs of investment are
calculated, applying a discount rate approved
by CNE. This rate is today equal to 12
percent. The official discount rate is intended
to indirectly determine the return on equity
for investors.

The retail tariffs, or tariffs to final consumers,
are the prices that distributors are authorized
to charge to final users. These tariffs reflect
the cost of power and energy purchased in
bulk at the Busbar tariff by the distributor,
plus the distribution value added, a concept
taken from the Peruvian Law and usual in
South American power sector legislation.
The distribution value added comprises
annualized investment costs, operation and
maintenance costs, particularly power and
energy losses, and commercialization costs.
These costs have to be those of a “model,
efficient, distribution company.”
Distributors have to determine their unit
distribution value added separately for the
different types of “zones” found within their
operation area, and then average those costs
using weights determined by CNE. This is
taken from the Peruvian Law, and aims to
make explicit the cost of service to areas with
different load densities and customer-class
mix, even if the tariff applied will be the
same for all.

Because the distribution value added has to
be based on the costs of a model, efficient,
distribution company, CNE and ENEE
have to determine standard distribution
costs defining that model company. These
costs comprise standard investment costs
corresponding to optimal design and
construction standards for primary and
secondary networks; standard losses for
different load conditions; and other standard

operation and maintenance costs, and
standard commercialization costs.
Distributors have to propose indexation
formulas, together with the retail tariffs.
They will use these formulas to modify
their tariffs automatically when their costs
vary by more than 5 percent with respect to
the costs reflected in the current tariff level
due to changes of the Busbar tariff and the
exchange rate. The modified tariffs must be
published in the official Gazette to become
effective.

The Electricity Law says distributors will
calculate every five years the retail tariffs,
together with their indexation formulas,
and submit them to CNE for review and
approval. The review process must include
public audiences called by CNE to hear
the opinion of users. Article 53 of the Law
says that tariffs and adjustment formulas
are to remain valid for five years, but it
authorizes recalculation before that time
if the accumulated adjustment becomes as
large as the original tariff.

o) In addition to the cross-subsidy implicit in the

averaging of distribution costs over different types

of zones, the Electricity Law allows distributors to

incorporate an explicit cross-subsidy in the tariff
in favor of the “small residential consumers.”

The Electricity Law defines small residential

customers as those using less than 300 kWh

per month. Article 46 establishes the following
limits to the cross-subsidy:

¢ Residential consumption between 0 kWh
and 100 kWh per month shall be billed
at no less than 45 percent of cost.

e Residential consumption between 101
kWh and 300 kWh per month shall be
billed at no less than 80 percent of cost.

e Residential consumption between 301
kWh and 500 kWh per month shall be
billed at no less than 100 percent of cost.

» Residential consumption beyond 500
kWh per month shall be billed at 110
percent of cost.

e Consumption by all other classes shall be
billed at between 100 and 120 percent of
cost.
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These indications are satisfied by the

following simple system. For residential

consumers, the following conditions apply:

e The first 50 kWh will be billed at 50
percent of cost.

e All kWh above 50 will be billed at 110
percent of cost.

For all other consumer classes, all kWh will
be billed at cost plus a surcharge, the same for all.
This surcharge will be determined so that it shall
exactly finance the net subsidy to residential
consumers.

With this tariff system, residential users who
consume 100 kWh in a month will be billed
exactly 80 percent of cost, and if they consume
300 kWh they will be billed exactly 100 percent
of cost. Figure A5.1 shows the variation of the
price/cost ratio for residential consumers as a
function of kWh used per month.

Because ENEE remained vertically integrated,
it is responsible as generator for calculating and
proposing the Busbar tariff every year, and as
distributor, the tariffs to final consumers every
five years. However, it has not complied with
these regulations.

Normalization of ENEE's Tariffs

CNE has calculated a reference tariff based on
economic costs applying the methods prescribed
by the Electricity law and incorporating a cross-
subsidy as described. Table A5.1 shows the
reference tariff and compares it to the existing
tariff. In order to limit the tariff increase for
users below 100 kWh per month, the table also
reallocates the government’s direct subsidy
without changing its total amount.

An increase in tariffs will produce a
reduction in electricity consumption and a

1.1

1.0

05

_____________________________________________________

i s s s e s s R R

o6d----

i L. 1 | TR B Rttt

AT (R Ol SERRYRRR CIRSIEN

___________________________________________________

o

105 et R P P e
([ cTH SR R N (—. boooen

o) TR (" S

—————————————————————————————————————————————————————

7 SN SR SRS S

1 1
o 100 200 300 400

Source: Authors’ calculations, 2007.

1 T T T
00 E00 a0 00 Q00 1,000
kWh/month

127



*/00Z ' SUOUNINDIND ,SIOYINY [©2IN0S

zvero 2.9'802'L LooLo PEOL'O 2L1'SL9'8 %iPr'ee P RAN0) sl210 2€9'lL8 33N3 jejoL

€.60°0 €,60'0 022'l19 %v'62l 6S21'0 Lb2l'0 (o]0 )r4 6S21'0 €S€'l jedidiuniy

jejoL

€,60°0 €,600 G29'tv %l'62 9a2l'o L7210 oo¢ 9a2lo 82.L aseyd aalyL

€600 €L60°0 S6S'Ll %?2°0€ 19210 VAZ4Nel 002 1920 929 aseyd a|buls

jedioluniy

29€1'0 29€I'0  882'9S- %2'€- 61EL0 LLEL'O ore 174-T440) Iy0's 10393S 2ljqnd

€€60°0 €€60'0 9sg£'€es %60l GEOL0 18800 oOlelL 120l 98600 8l abejjoA ybiH

jel3snpuj

2s0l'o 250I'0  809'vee %69 72I0 86800 LlO6'8 €0’le 0.l0l'0 Vel abejjop

wnipaN

jeLiysnpuj

82z¢elo 82€I'0 668'€8€ %0'€ 69€1'0 SSEl'0 ore coelo SvL'6S jeldsswwo)

jejoL

82€l'0 82EI'0  9PO'LLL %22 LGEL0 GSEl'0 ore 16210 gelL's aseyd aalyl

82€l'0 82ElI'0  €588'ele %€V 98¢€l0 GSElo ore 8IEI'0  0S6'ES aseyd ajbuls

JelpJawwo)-g

09210 2.9'802'l 2580°0 9l0'0EY'L 6€€L'0 ozvlo Ive'sos |eljuspisay

jejoL

%L 0€ 92vlo 0 l60L'0 160I'0  9sE'BIE’L %L 0€ 92vio  svvlo oze 9€€l0 Lvl'Ey 006&<

%2°LS V6€EL0 o /8800 1880°0 ¥9.'98S'l %ILS 76€EL0  SP¥PI0 oo¢ 19€I'0  89¢€'es 00G-10€

%G'€0L 9€el0 (6] 99900 €8.0'0 ¥08'898'¢ %90L 9€elro  avvlo 09’1 80710 €zl'eve 00¢€-1S1

%8"0lLL 7660°0 2v6'69l 2,700 #9900 196'18€ %168 8g2l0 svvlo 09°1 v.r1'0 vbE'lS osGl-LElL

%7108 1G80°0 9.2'€6€ 2,700 79900 €v6'2LS %168 8620  svvlo 09l 1ZA4Ne LI0'LL ocl-1oL

%089 92900 Ir9'cel 96€£0°0 2./S0°'0 6l19'.8v %LYv8 1S0l'0  sbvlo 00’1 8/SI'0  Po0O8'zel ool-ls

%2'0L 1S8S0°0 GL6'8ll 12€0°0 18700 veES'eyl %l's6  6£600 L9900 00’1 8/8I'0 0v8'8 0G-12

%8°Ll- 18500 8€8'26 8/90°0 LlI60'0  PE0'0L %G'02l 1202’0 LS90°0 00’1 €070 861'98 yjuow

/UMy 02-0

|eljuspisay-v

Apisgns Uymy $sn Apisgns Umi $SN 33N3 % Ul Umi umi/s  w-mi/$ ow Umi sjusld ¥20i9

3o841a /$ Apisgns Apisgnsg jJoa4i@ /S Hldel  Jojawodu] aseasdu| /§ jael  sbueyy  sbueyy  -judnd/s /S 3s0D Jo uo3dwnsuo)

193e pajedojjeay 3o941a 1934 abelany eJ)3x3 Huel abesany Abisu3z puewsg 9bieyy ojwouod3 JIqWnN pue sse|)

9sealou| J3jje Adlld  pIjedojjeay CLINE | jualin) paxid abesany Jasn
9dld Jeulq Jeuld Jjluel 3duaJ9)ey

'SV 9djqel

128



Pricing Policies

redistribution of residential users among the
different consumption blocks. Because the
redistribution is not known, the table shows
comparisons between the old and new tariffs
based on the same consumption structure.

Table A5.2 compares the current distribution
of both the cross- and direct subsidies with the
new distribution. In both cases, the targeting is
much improved.

Calculation of Economic Costs of
Supply

CNE regularly calculates the economic cost of
electricity supply by ENEE in order to monitor
differences between the current tariff and those
costs. The costs used as a basis for the reference
tariff were calculated following the methods
prescribed by the Electricity Law as developed
by CNE itself. The assumptions and data used
in the calculation are described as follows.

Generation costs include: (1) the short-
run marginal costs of energy during peak,
intermediate, and low load conditions, calculated
by ENEE for the five-year period 2006-10,
adjusted for fuel prices of July 2006, equal
respectively to: US$86.5, US$77.8, and US$73.6
per MWh; and (2) a marginal cost of capacity
estimated by CNE at US$7/kW /month based
on the unit fixed costs of a gas-turbine plant.

Transmission costs were estimated by CNE
for 2006 to 2010, including annualized investment
costs of both existing installations and projected
additions, annual costs of power and energy
losses in the grid, and other administration, and
operation and maintenance costs calculated as
2 percent of the estimated original investment.
Existing installations are valued at replacement
cost, using ENEE’s Engineering Division
typical costs, and then depreciated. The annual
investment cost is calculated using a discount
rate of 12 percent and a useful life of 30 years,
save for land and rights of way, for which
duration is indefinite.

Future transmission works and investment
were those in ENEE’s investment program of

2001, which has varied little until today, since
ENEE has not been able to execute those plans.
Network technical-loss rates are differentiated
for peak intermediate and low-load conditions.
Global technical energy losses in the transmission
network are 3 percent, corresponding to the
tindings of a recent loss study. Energy losses are
valued at the corresponding marginal generation
cost of energy and power losses during peak at
the marginal generation cost of capacity. The
cost of energy losses is charged to the energy
demand served, while the cost of investment,
power losses, and operation and maintenance
is charged to power demand.

Distribution costs are calculated separately
for high- to medium-voltage substations and
medium-voltage networks on one hand, and
medium- to low-voltage transformers and
low-voltage networks on the other. These costs
include annualized investment costs, the costs
of administration, operation and maintenance,
particularly the costs of power and energy
losses, and commercial costs. All these costs are
estimated for a model efficient distributor.

Investment costs for existing high-voltage/
medium-voltage substations are estimated, as
was the case for transmission applying typical
unit costs to the equipment inventory. For the
case of distribution networks, because ENEE
does not have an inventory of its installations,
lengths of lines (with all accessory equipment)
and quantities of distribution transformers
are estimated on the basis of global indexes
supplied by ENEE giving meters of primary
and secondary lines per user, and distribution
transformer kVAs per peak kW served in low
voltage.

To the quantities so determined are applied
typical unit costs based on CNE’s research of
ENEE’s own engineering data and of international
data, and the total cost is depreciated assuming
an estimated average remaining life of existing
networks of 18 years out of a total 30. Investment
costs for distribution networks are estimated
from the growth projections of the number of
consumers and peak demands, applying indexes
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Pricing Policies

as before to go from those numbers to quantities
of distribution lines and transformers.
Technical energy-loss rates are differentiated
by hourly block, and are such that global
energy loss corresponds to the rates found in
the latest loss study. Commercial losses are
represented as extra consumption in the user
modules served at different voltage levels, and
are distributed also in the proportions found by
the loss study. Commercial losses recognized
for tariff calculations are of 5 percent of energy

injected into the grid, to complete total losses
of 15 percent.

A second tariff option was generated,
taking the reference tariff as a basis, aiming to
leave practically unchanged current electricity
prices to residential users consuming up to
150 kWh per month. To do this, the cross-
subsidy was modified, increasing the surcharge
on the nonresidential user classes from 5.1
percent to 11 percent. The results are shown
in Table A5.3.
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This section presents data on access to electricity,
together with data on distribution projects being
implemented in different areas.
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Annex

Financial Projections—Assumptions

7 and Detailed Results

Cost of Energy Purchases

The following assumptions were used to
determine the cost of energy purchases from
new generation:

e All capacity additions required to meet
projected demand growth will be financed
by private investment, either in response
to ENEE’s calls for bids for energy supply
contracts or through power supply
agreements with renewable energy sources
based on incentive legislation.

e The generation expansion programs for each
demand scenario are used as a reference to
determine the required capacity additions
and the price of energy purchases. The
capacity charge is calculated as an annual
installment that covers a 12 percent return
on investment, taking into account the
economic life of the projects (generation
plant and related transmission works) and
the fixed operation and maintenance (O&M)
costs. The energy charge covers the variable
costs of the projects (fuel and variable
O&M). In the case of leased generation, a
capacity charge of US$18/kW-month was
used based on information provided by a
local contractor for one- to three-year leases
of diesel generators. For new renewable
projects under construction, the energy
charges negotiated in the PPAs were used.

e ELCOSA and Lufussa I plants will continue
operating after 2010 as an emergency
solution to meet demand before large
generation projects are commissioned by

2013. The capacity charge will cover only
tixed O&M costs and the energy charge the
variable costs.

The reference generation expansion plans
provide information to private investors about
future generation needs and the competitive
position of different technologies. However,
private investors, responding to incentives
and requests from ENEE for energy supply,
will propose the location, technology, and
characteristics of new generation projects and
the price of energy supply. The actual cost of
energy purchases would depend on market
conditions, the risks faced by investors, the
investment costs of the projects selected by the
investors, and the level of competition.

The cost of energy purchases was calculated
based on the generation expansion plans and
the results of economic dispatch for each of the
three scenarios, using the estimated capacity and
energy charges for new projects and the energy
prices established in the contracts for existing
plants. The results for each scenario are shown
in Tables A7.1, A7.2, and A7.3. Some important
conclusions can be reached:

e The average costs of energy purchases
remain high in 2007 to 2010 at levels between
US$92/MWh and US$100/MWh. These costs
are driven mainly by the variable (fuel and
other) and fixed charges of existing thermal
contracts. For example, in 2010 the fixed
charges explain about 29 percent of average
costs and the fuel charges about 56 percent.
Therefore, the cost of energy purchases
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during that period can be substantially
reduced only with a drop in fuel prices,
renegotiating the fixed charges of existing
contracts, or reducing the fixed charges of
leased generation, which may be high.

The average cost of energy purchases is
reduced to the range of US$82/MWh to

US$93/MWhin 2010to0 2011, when the Lufussa
I and ELCOSA contracts expire, entailing a
reduction in annual fixed charges of about
US$23 million. Therefore, the termination of
these contracts or the elimination of the fixed
charges in 2010 significantly affected the cost
of purchases (Table A7.1).

2007 2008 2009 2010 201 2012 2013 2014

Generation
Current contracts % 60% 57% 57% 58% 54% 52% 33% 27%
Leasing % 1% 0% 1% 2% 0% 1% 0% 0%
New hydro % 0% 0% 0% 0% 2% 2% 1% 12%
Small renewables % 7% 8% 9% 10% 9% 8% 8% 10%
New thermal % 2% 4% 4% 3% 12% 14% 30% 34%
Total without
ENEE % 71% 69% 70% 2% 7% 7% 82% 82%
Total with
ENEE GWh 6,455 6,949 7418 7987 8,576 9099 9644 10,210
Average generation costs
Total without uss/
ENEE MWh 92.8 94.6 97.3 96.7 89.4 85.8 75.2 73.3

uss$/
Total with ENEE MWh 69.8 7.9 74.7 76.0 729 69.7 62.0 60.0
Average energy purchase costs
Fuel MUSS$ 28.5 43.8 49.4 499 31.6 34.6 2.8 0.0
Energy purchases MUSS$S 4134 436.7 463.4 483.2 534.4 531.4 5949 612.7
Leasing MUSS$ 9.0 19.3 41.3 73.6 59.6 67.8 0.0 0.0
Total MUSS 4509 4999 554.0 606.7 625.6 6339 5977 612.7
Fixed energy purchase costs
Lufussa Ill and
Enersa MUSS$ 61.3 60.4 59.1 56.6 56.1 54.0 46.0 41.8
Other contracts MUS$S 527 527 521 48.9 25.8 25.8 25.8 25.8
Leasing MUS$ 0.8 17.3 32.4 54.0 54.0 54.0 0.0 0.0
Fuel costs
Diesel MUS$ 375 46.6 59.0 837 41.2 55.5 29 0.0
Bunker MUSS 234.0 2507 2739 2804 311.8 303.6 181.0 146.2
LNG MUS$ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Coal MUS$ 0.0 0.0 0.0 0.0 0.0 0.0 55.9 72.4
Total MUSS 271.5 2974 3329 3641 353.0 3591 239.8 218.6

Source: Authors’ culculations, 2007,
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The average cost of energy purchases would
be reduced to the 73 to 78 percent range in
2013 to 2014 with the commissioning of large
coal-fired plants and hydro plants.

The participation of ENEE’s generation in
total generation drops from about 30 percent
in 2007 to about 20 percent in 2014, reducing
the dampening effect of existing hydroelectric
plants on the average generation costs. This can
be seen, for example, in the base case, where in
2007 the average cost of energy purchases was
US$92.8/MWh, but the average generation
cost (including ENEE’s hydro generation)
was US$69.8/MWHh, 25 percent lower, while
in 2014, the same costs were US$73/MWh and
US$60/MWHh, respectively, with a reduction
of only 18 percent.

At the margin, ENEE has to use expensive
resources (diesel-fueled generation) to meet
demand increases, worsening its financial
position, because the incremental revenues
are not sufficient to cover the incremental
costs of energy purchases (including losses)
in 2007 to 2011. In the low case scenario,
which assumes substantial tariff increases
and reduction of system losses, in 2010
the incremental fuel cost of emergency
generation per kWh sold is US$163/MWh,
while the average tariff is US$126/MWh.

Financial Projections

The results of the financial projections are shown
in Tables A7.2 through A7.6.
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Table A7.2

2007 2008 2009 2010 2011 2012 2013 2014

Generation

Current

contracts % 60% 56% 57% 58% 56% 55% 25% 25%
Leasing % 1% 0% 0% 1% 0% 1% 0% 0%
New hydro % 0% 0% 0% 0% 2% 2% 12% 13%
Small

renewables % 7% 9% 9% 10% 9% 9% 9% 8%
New thermal % 2% 4% 4% 3% 7% 8% 36% 34%
Total without

ENEE % 70% 69% 69% 71% 75% 75% 81% 80%

Total with ENEE  GWh 6,353 6,779 7139 7584 8,036 8,482 8,948 9486

Average generation costs

Total without uss/

ENEE MWh 92.8 92.9 94.0 92.6 85.8 82.3 74.9 727
uss/

Total with ENEE  MWh 69.3 70.0 71.6 72.0 68.6 65.5 61.0 58.1

Energy purchase costs

Fuel MUSS$ 26.3 41.4 45.5 449 32.0 34.8 0.1 0.0

Energy

purchases MUS$S 405.0 4239 4459 460.8 481.8 478.2 5459 551.5

Leasing MUSS$ 2.0 9.4 19.9 40.2 37.6 42.3 0.0 0.0

Total MUSS$ 440.3 474.8 511.3 545.8 5515 555.3 546.0 551.5

Fixed energy purchase costs

Lufussa Il and

Enersa MUS$ 61.3 60.4 59.1 56.6 56.1 54.0 46.0 41.8
Other contracts MUS$ 527 52.7 521 48.9 25.8 25.8 25.8 25.8
Leasing MUS$ 0.8 8.6 17.3 34.6 34.6 34.6 0.0 0.0
Fuel costs

Diesel MUS$ 35.2 42.9 489 58.1 38.0 48.3 0.1 0.0
Bunker MUS$ 226.4 2389 2571 263.8 2797 271.8 11.8 119.7
LNG MUS$ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Coal MUSS 0.0 0.0 0.0 0.0 0.0 0.0 737 72.3

Total MUSS$ 261.6 281.8 306.0 321.9 3177 3204 185.5 192.0

Source: Authors’ culculations, 2007,
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Table A7.3

2007 2008 2009 2010 2011 2012 2013 2014

Generation

Current % 61% 57% 57% 57% 51% 47% 19% 19%
contracts

Leasing % 1% 0% 1% 3% 0% 1% 0% 0%
New hydro % 0% 0% 0% 0% 2% 2% 1% 1%
Small % 7% 8% 9% 9% 9% 8% 8% 7%
renewables

New thermal % 2% 4% 3% 3% 17% 20% 47% 45%
Total without % 1% 70% 71% 72% 79% 78% 84% 82%
ENEE

Total with ENEE  GWh 6,463 7,040 7,574 8,210 8,878 9496 10,146 10,829

Average generation costs

Total without uss/ 92.8 96.5 100.5 100.7 93.4 89.3 77.6 75.0

ENEE MWh

Total with ENEE USS$/ 70.0 73.5 77.6 78.8 76.8 727 65.0 61.8
MWh

Energy purchase costs

Fuel MUS$S 28.2 44.8 50.6 50.2 26.0 27.6 0.0 0.0

Energy MUS$S 415.4 4425 473.6 4907 577.8 5770 6591 669.1

purchases

Leasing MUS$S 2.0 299 63.4 105.9 78.0 85.9 0.0 0.0

Total MUS$S 452.6 517.3 587.6 646.8 6819 690.5 659.1 669.1

Fixed energy purchase costs

Lufussallland  MUS$ 61.3 60.4 59.1 56.6 56.1 54.0 46.0 41.8

Enersa

Other contracts MUS$ 527 527 52.1 48.9 25.8 25.8 25.8 25.8

Leasing MUS$ 0.8 25.9 47.5 73.4 73.4 73.4 0.0 0.0

Fuel costs

Diesel MUS$ 374 49.5 67.1 98.6 33.0 44.6 0.0 0.0

Bunker MUS$ 2357 256.1 283.6 286.6 331.6 325.2 99.3 110.8

LNG MUS$ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Coal MUS$ 0.0 0.0 0.0 0.0 0.0 0.0 108.8 107.4

Total MUSS$ 2731 3057 350.7 3852 364.6 369.8 208l 218.2

Source: Authors’ culculations, 2007,
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Annex

8

Estimates of Investment
Needs for Three Off-
grid Scenarios

Annex 6 presented the basic data regarding
coverage of electricity service in Honduras.
In the following, specific approaches for
increasing access to electricity based on different
technologies (conventional diesel, microhydro,
and solar) are developed.

Investment Needs for Increasing
Service Provision with Stand-alone
Conventional Diesel Plants

To make an estimate, the cost of generating each
kilowatt (kW) was taken from the National Social
Electrification Plan (Plan Nacional de Electrificacién
Social, PLANES) 2004 report, and demand
for each Department was estimated using the
information on residential consumption patterns
provided in the PLANES. This simulation
evaluated the components of total costs of
electricity generated from diesel technology for
different plant sizes and generation costs (see
Table A8.1 for a summary of the characteristics
of different plant sizes and the assumptions that
have been considered).

Scenarios were run for 25 diesel plant projects
inisolated areas considered within the PLANES
with costs of generation that ranged between
US$0.13/kWh and US$0.30/kWh, depending on
capacity, investment, kind of fuel, and operation
and maintenance costs. It should be noted,
however, that the cost estimate leaves aside any
tariff consideration. The results of the estimates
for these 25 projects are shown in Table A8.2.
For example, the cost of providing the service

Increasing Access to Electricity

24 hours a day to the population benefited
from these 25 isolated diesel projects (72,984
inhabitants in 2012 or 14,168 households), and
assuming that all 25 projects are implemented,
is US$38.5 million.

Table A8.3 depicts the costs of serving all
the unelectrified rural households in Honduras
(416,879) with stand-alone diesel plants,
assuming a generation cost of US$0.203/kWh
(the average of the 25 diesel projects shown
in Table A8.2) and different access scenarios.
Specifically, the results for different scenarios in
which rural access is increased by 10 percent, 25
percent, 50 percent, and 100 percent are shown
for different amounts of hours per day of service
provision. For example, to provide universal
access (100 percent) with these kinds of diesel
plants, 12 hours per day, will cost US$787.3
million. In contrast, if access is to be increased
by 25 percent and service is provided 12 hours
a day, the net present value (NPV) cost would
be US$196.8 million.

If the new government target of connecting
400,000 households by 2015 is assumed, and if
they are to be served 12 hours a day, the NPV
cost will reach US$755.5 million.

These estimates are a very useful tool for
policy makers. For instance, the government
might use them to estimate how much it would
cost to duplicate service hours in the various
departments where there are stand-alone diesel
plants in place. Based on this analysis, it would
be possible to design different policy alternatives
that permit increasing rural access with diesel
plants, at different generation costs and for
different numbers of hours per day.

However, not all this money has to be
disbursed instantly. For example, the financial
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annuities of increasing access by 25 percent over
a period of 10 years and at a discount rate of 12
percent are presented in Table A8.4.

It is worth noting that due to their
technological characteristics, diesel limitations,
and inadequate maintenance, the number of
work hours that the diesel units can undertake
is not always sufficient to provide uninterrupted
electricity service in the areas that rely on this
type of energy solution.” In addition, notorious
diseconomies of scale may result from the
average small size of the unit.

Investment Needs in Microhydro
Projects

These kinds of projects are useful, particularly
in communities that have water resources to
implement run-of-river systems that can be

It was not possible to obtain information regarding the average
availability of diesel plants and their use factor. There is a stand-
alone diesel plant in Puerto Lempira, but no information was
provided about its O&M costs or the average number of hours it
operates per day.

exploited using microhydro power stations with
10 to 200 kW output.

In general, projects using these types of plants
are justified only when the load factor is higher
than that required merely for home lighting. In
these cases, the challenge is twofold:

1. Itisnecessary toidentify productive uses for
the community (other than lighting, which
could be provided using photovoltaic
panels), such as schools, retail stores,
restaurants, churches, and craftsmen
microenterprises. These productive uses,
in conjunction with household lighting,
could increase the load factor to levels that
warrant the cost of building a run-of-river
microstation.

2. It is necessary to organize and train the
community to operate and maintain the
plant, which requires training.

There are currently two microhydro projects
being considered for construction in Honduras:

a k- W-t: AW Cost Breakdown for Diesel Plants in Off-Grid Areas (as of 2003)

Assumptions

Energy KW 10 25 50 100
Net Energy KW 9 24 48 95
Fuel Consumption g/kWh 295 290 280 270
0il Consumption g/kWh 1.5 2.2 3 3
Life cycle of diesel plant yrs 10 10 15 15
Losses % 6% 6% 6% 6%
Diesel Plant Costs
Investment Cost

Generator uss$ 7,640 15,280 38,200 65,200

Transformer uss$ 535 730 1,065 1,500

Annuity (10 yrs, 12%)  USS/ yr 1,447 2,834 6,949 11,805
Fuel Cost USS$/g 0.000275 0.000275 0.000275 0.000275
Oil Cost USS$/g 0.001600 0.001600 0.001600 0.001600
Fixed O&M Costs UssS/ yr 1,000 1,000 1,200 3,000
Fuel and Oil USS/ kWh/ yr 0.0835 0.0833 0.0818 0.0791
Variable O&M Costs UssS$/ yr 153 306 764 1,304

Source: Plun Nuciondl de Electrificacion Social (PLANES), Proyecto ACDI 910718255, Murzo 2004, . 7-8 & 7-9.
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Increasing Access to Electricity

La Atravesada and Las Champas. Each project
costs approximately US$500,000:

1. 55kW LaAtravesadain Mancomunidad Chorti,
covering three unelectrified communities
located 11 km from the nearest grid-tapping
point, benefiting 580 people in 94 households,
as well as 4 schools, 5 churches, 5 retail stores,
and other productive uses.

2. 80 kW Las Champas in the Department of
Coloén, covering three communities located
40 km from the national grid, benefiting 166
homes, 27 commercial and industrial sites,
and 10 public centers.

Microhydro investments vary greatly by
technical and geographic factors. Costs vary
substantially, depending on the construction
site (type of fall), water availability, seasonality,
and how dispersed are the targeted communities
and households. Hence, to estimate the potential
investments with this kind of technology, the
following assumptions had to be made:

e Theaverage capacity of each installed facility
is 80 kW.

¢ Theaveragenumber of householdsbenefiting
from each facility is 150.

e The average life of the turbines is 12 years.

Simulations were run considering different
scenarios. It was assumed that only a certain
number of households were located in settings
that met the technical and physical standards
required for these kinds of projects. Scenarios
were run for an increase in electrification rate
by 10 percent, 25 percent, 50 percent, and 100
percent assuming that appropriate physical and
technical conditions are met. In addition, each of
the scenarios was evaluated under two different
program costs per project (life cycle): US$400,000
and US$500,000.

The results of both scenarios with different
program costs are presented in Tables A8.5
and A8.6. As shown in Table A8.5, if it is
estimated that only 10 percent of the unelectrified
households are in areas that meet the conditions
to benefit from microhydro programs, and on
average each project benefits 150 households,

then 278 microhydro facilities would have to
be constructed. If the cost of each program were
US$400,000, then the NPV of the investment
would be US$111.2 million.

The results of the different simulations are
summarized in the decision matrix presented in
Table A8.7. As shown, assuming that 100 percent
of the unelectrified households are in areas that
meet physical and technical standards, and if
each project had a cost of US$500,000, the cost of
achieving universal access with this technology
would be almost US$1.4 billion. If access is to
be increased by 25 percent, assuming the same
conditions, the cost would be approximately
US$347 million.

The financial annuities of the option to increase
access by 25 percent with microhydro technology
over a period of 12 years and at a discount rate of
12 percent are also presented in Table A8.7. What
these figures reveal is that these types of programs
are more expensive than other electrification
alternatives. Hence, they are justified only when
the load factor is higher than that required merely
for home lighting, which entails taking advantage
of the potential productive uses market that each
project may have.

Investment Needs for Extending
Coverage to Dispersed Users with
Solar Home Systems

Although there is no precise information
regarding the number of inhabitants in the
dispersed areas of Honduras, some inferences
may be drawn in estimating the costs of
increasing coverage.

For instance, if it is assumed that the
unconnected areas, where there are currently
no diesel plants, small hydroelectric plants,
or any other service provision technology, are
dispersed areas, then the approximate cost of
installing photovoltaic systems in those areas
could be inferred. Although this exercise does
provide an estimate, it has several limitations
that are worth mentioning.

First, photovoltaic technology is not
necessarily the most adequate or sustainable
delivery mechanism for dispersed users. For
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HONDURAS: POWER SECTOR ISSUES AND OPTIONS
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Increasing Access to Electricity

example, in some mountainous regions, the
sun’s radiation is not powerful enough for
photovoltaic panels to operate properly. For
some of these areas, there are hydropeak or
other alternative energy (wind, geothermal)
technologies that could prove to be more
efficient and sustainable.

Second, there might be “dispersed” homes
located near the interconnected transmission grid
or a stand-alone diesel system. In these cases, the
best solution may be grid connection, and not the
installation of photovoltaic equipment.

Without overlooking the shortcomings of the
exercise, Tables A8.8 and A8.9 present the costs of
carrying out a program involving the installation
of 50 Wp or 20 Wp photovoltaic systems in all
homes that are currently unserved in rural areas.
For each scenario, different program costs were
considered based on the recent experience with
similar projects in Latin America. For instance,
it is assumed that a renewable energy program
involving the installation of a 50-Wp panel costs
between US$600 and US$750, while a program
involving the installation of a 20-Wp panel
ranges between US$400 and US$500.%®

Given that the total number of households to
be served in rural areas is 416,878, (there are on
average 5.15 people per household), the cost of
achieving universal access by installing 50-Wp
panels, as part of a program that costs an average
of US$750 per household, is US$312,659,880 (see
Table A8.8).

If coverage were to be increased by
installing smaller equipment (20 Wp), the cost
of extending coverage to 100 percent of rural
households, at a program cost of US$500, would
be US$208,439,920.

These estimates were produced assuming
the extension of coverage to 100 percent of
unelectrified households, even when it is
understood that full coverage is impossible
from the perspective of economic efficiency.
Nevertheless, the exercise is useful as a decision-

% These costs include the panel cost, service costs for installation
and three years of maintenance, and market development costs.

making tool. As shown in Table A8.9, policy
makers could choose the target of increasing
coverage by 25 percent, installing 20-Wp
photovoltaic panels to half of the homes and
50-Wp photovoltaic panels to the other half. In
this case, the present value of such investments,
at a program cost of US$500 and US$750,
respectively, is approximately US$65 million.
This type of combination is more in line with
reality and with the payment capacity of users
in rural areas.

In contrast, if coverage were to be increased
by the same amount (25 percent), but at lower
program costs (e.g., US$400 and US$600,
respectively), the cost of increasing coverage
would be approximately US$52 million. The
financial annuities of both options, over a period
of 10 years and at a discount rate of 12 percent,
are presented in Table A8.10.

Policy Options with
Tariff and Subsidies

Tables A8.11 and A8.12 represent separately
the options of tariff increases or direct subsidy
modifications. Although the exercise provides
different estimates for policy options, it has
several limitations that are worth mentioning.

First, estimates involving tariff/subsidy
modifications do not include price/
consumption elasticities. Hence, it is assumed
that after increasing tariffs (or reducing
subsidies), customers remain at the same level
of consumption, something that can be true
for residential households in the 0 kW to 100
kW category (subsistence consumption), but
not necessarily true for categories above 100
kW (who may adjust consumption levels to
keep costs in line with household income).
Second, while the analysis is illustrative
and useful, it must be based on many
assumptions. Additional and more detailed
information would be required to make precise
recommendations on subsidy targeting and
tariff design. Specifically, an in-depth tariff and
subsidy study is recommended.
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Annex

Renewable Energy

Increasing prices for oil have increased
production costs, and with the shift from hydro-
based production to a predominantly thermal-
base structure, the system has faced important
obstacles on the financial front. One way of
addressing the high cost structure consists of
developing renewable resources. This annex
examines the issues associated with such a
development.

Introduction

In 1998, the Honduran Congress approved
legislation to promote the development of
renewable-energy-generating plants (Decrees
No. 85.98 and 267-98), complementing the
Electricity Law issued in 1994. This legislation
contemplates tax breaks to developers and a
secure buyer for energy at prices equivalent to the
system’s short-term marginal cost (the Empresa
Nacional de Energia Eléctrica [ENEE] is the default
buyer and pays a premium when the installed
capacity is less than 50 megawatts [MW]). Under
this umbrella, private sponsors have negotiated
about 30 public/private partnerships (PPAs)
with ENEE for small renewable energy plants
(six of them under development).”

The Poverty Reduction Strategy Paper
of Honduras also calls for the integration
of renewable energy technologies into rural
electrification programs. This objective, however,
has not yet been implemented. As next described,
practically all rural electrification activities
continue to be grid extensions, and the few
projects centered on renewable energy sources in

% GEF, Project Appraisal Document, p. 20.

Development of Renewable Energy and
@ Energy Efficiency

Honduras have been the result of isolated efforts
and disarticulated investments. In the absence of
a clear and consistent policy in the field, efforts
have focused particularly on individual projects,
without leveraging the potential benefits that
this type of energy could bring in reducing
emissions and supporting regional productive
processes.

Current State and Potential
for Renewable Resources in
Honduras Hydro Energy

In Honduras, the potential of electricity
generation based on hydro energy is substantial.
At present, 33 percent (502 MW) of the installed
capacity of the national interconnected system
is hydro plants.

As shown in Table A9.1, there has been an
intensive use of small- and medium-scale hydro
energy, to the point that 14 of the 16 existing
hydro plants are of a capacity between 0 MW
and 30 MW. However, these plants represent
only 24.3 percent of the total hydro capacity and
just 8.3 percent of the total installed capacity in
Honduras.

ENEE’s portfolio of hydroelectric projects
that are expected to be constructed before 2011
is listed in Table A9.2.%° As shown, there are 11
small hydro projects in the range 1 to 10 MW,
adding 53.4 MW and representing 24.4 percent

% The information presented in Table A9.2 differs from the
information reported in Table A3.9, in particular in the date of
entry of the plants. The source is ENEE, but the tables are drawn
from different documents (Table A3.9 is drawn from the Generation
Expansion Plan, while Table A9.2 is drawn from the short-term
marginal cost document for 2007). However, of concern are the
significant differences reported in terms of the date of entry into
operation of several projects.
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Table A9.1

Name of Hydro Plant Capacity (MW) Percent

El Cajon 300 59.7%

Rio Lindo 80 15.9%

Nacaome 30 6.0%

Canaveral 28.5 5.7%

El Nispero 22.5 4.5%

Cuyamapa 12.2 2.4%

La Esperanza Il 1.5 2.3%

Rio Blanco 5 1.0%

Babilonia 4 0.8%

Cececapal | 29 0.6%

Coyolar 1.6 0.3%

La Esperanza | 1.2 0.2%

Santa Maria del Real 1.2 0.2%

Hydro Yojoa 0.6 0.1%

Zacapa 0.5 0.1%

La Nieve 0.5 0.1%

Total Hydro 502.2 100.0%

Total (Hydro+Biom+Ther) 1538.6 32.6%

Hydro per Power Range MW % Cumulative % No. of Plants

0-1 1.6 0.3% 0.3% 3

1-10 15.9 3.2% 3.5% 6

10-30 104.7 20.8% 24.3% 5

30-80 80 15.9% 40.3% 1

>80 300 59.7% 100.0% 1
502.2 100.0% 16

Source: Authors’ culculution, 2007.

of the total hydro capacity to be added in the
next four years.

Moreover, 15 of the 16 projects to be added
in the next five years are of less than 50 MW
installed capacity, which means that developers
are taking advantage of the tax breaks that
have been provided to these kinds of projects.
Specifically, private producers in charge of
adding capacity in response to power and
energy-bidding processes are taking advantage
of fiscal incentives, tax exemptions, and the
recognition of 10 percent of the short-term
marginal cost per kWh as a premium for projects
below 50 MW currently in place.

166

It was not possible to find information
about existent microhydro power (MHP)
stations in the sphere of isolated rural areas.
However, efforts to implement this kind of
renewable energy technology project were
identified. In particular, the World Bank is
currently leading a project with cofinancing
from the European Union, an International
Development Association (IDA) credit, and a
Global Environment Facility (GEF) grant, to
build up to eight MHPs of capacity between
59 and 100 kW in different areas of Honduras.
The first two pilots are estimated to cost
approximately US$500,000 each:
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Table A9.2

Name of Project Capacity MW Expected Date of Operation
Cuyamel 7.8 Jan. 2007
Cuyamel | (La Ceiba) 2.2 Jan. 2007
La Gloria 5.8 Jan. 2007
Coronado 6.0 Jun. 2007
Cortecito 3.2 Jun. 2007
San Carlos 2.3 Sep. 2007
El Cisne 0.7 Dec. 2007
Pajuiles 1.1 Dec. 2007
Texiguat 34 Feb. 2008
San Juan 6.1 Mar. 2008
La Boquita 0.2 Oct. 2008
Suyapa 8.5 Dec. 2008
Mezapa 7.0 Feb. 2009
Jilamito 12.0 Jul. 2009
Cangrejal 40.2 Jan. 2010
Patuca 3 100.0 Jan. 201
Total 206.5

Source: ENEE, 2007.

a. 55 kW La Atravesada in Mancomunidad
Chorti, covering three unelectrified
communities at 11 km from the nearest
grid-tapping point, benefiting 580 people in
94 households, 4 schools, 5 churches, 5 retail
stores, plus other productive uses.

b. 80 kW Las Champas in Departamento
Colon, also covering three communities at
40 km from the national grid, benefiting 166
residential, 27 commercial and industrial,
and 10 public centers.

The specific characteristics of MHP are
high initial investment, minimum operation
and maintenance costs, stand-alone energy
supply (do not require mineral or fossil fuels),
and a useful life above 25 years. Still, the
challenge is twofold: (1) identifying suitable
productive applications that, along with the
domestic lighting load, could economically
justify investment in the MHP over individual
solar home systems (SHSs) (often the least-cost
solution if the only electrical load is lighting for

households); and (2) organizing community-
based operation and maintenance of the plant.

Some of the communities in Honduras
possess hydro resources, mainly run-of-
river, which could be exploited for electricity
generation through MHPs, with systems of
10 to 200 kW capacity. Since no additional
information was available, it can be inferred that
no conversion technologies have been developed
operating with very low falls and high flows of
water, such as the submergible Michell-Banki
turbines, which combine an adequate conversion
technology, the supply of natural resources, and
the location of human settlements on the banks
of large volume waterways.

Solar Energy

The potential for the use of photovoltaic
(PV) capacity in Honduras is large and is a
practical solution for servicing energy-isolated
rural communities. The majority of dispersed
households need electricity only for lighting,

167



HONDURAS: POWER SECTOR ISSUES AND OPTIONS

to replace traditional lighting sources (such as
kerosene lamps that provide inferior illumination)
and batteries (used mainly for radio). Individual
SHSs ranging from 36 to 75 peak watts can
provide power for electric lamps at much lower
cost than typical grid-extension projects.

In total, it is estimated that there are about
5,000 systems installed in the country.®! If it is
assumed that the average size of the installed
equipment is between 30 Wp and 50 Wp, then
the total capacity would be of approximately 15
to 25 kW of power.

The potential rural market for PV systems in
Hondurasincludes households, commercial users
(retail stores, rural restaurants, microenterprises,
and so forth), and institutional users (schools,
clinics, community centers) in dispersed off-grid
areas. Households could be served mainly with
36 W to 50 W solar home systems that provide
power for three to four low-wattage lights four
to five hours nightly, and for operating a radio
or small black-and-white TV. Commercial and
institutional users often require systems with
capacity of 100 W or more. These applications,
while larger individually, are clearly a smaller
total market for PV than households.

The combination of high unit prices, absence
of financing assistance, and lack of government
support has hampered the growth of a wider
market for PV in Honduras. In the medium to
long term, there are significant opportunities for
cost reduction through increase in sales volumes
and establishment of commercial links with
lower-cost suppliers in the region and elsewhere
(for example, China). In the short term, however,
assistance to the industry is needed to establish a
rural sales and service network, and to stimulate
consumer demand by reducing unit prices.

Wind Energy

Kinetic energy contained in air currents (wind
energy) is currently used in power generation
and water pumping. In view of the wide-ranging
unevenness of the Honduran landscape, the
potential for this resource varies considerably.
Currently, a 60 MW wind project has been

6! GEF, Project Appraisal Document, p. 38.
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included in the Generation Expansion Plan. The
project will be located in Cerro de Hula and it is
expected to begin operation in 2009.

In addition, the World Bank will finance a
project with at least one stand-alone wind-power
system or a wind diesel/hybrid installation of
about 100 kW, to determine its feasibility in
remote areas with good wind regimes. A key
requirement for the site of the demonstration
would be the potential to use much of the scarce
power for a productive application that benefits
the community as a whole.

Biomass Energy

Biomass energy can be used through various
types of technologies, depending on the amount
and type of biomass available. In Honduras its
true potential is being exploited, in particular by
the sugarcane industry.

As shown in Table A9.3, there are currently
nine different biomass projects in operation,
adding to a total of 81.75 MW of installed
capacity. These projects are expected to generate
156.4 GWh during 2007, which corresponds to 2.3
percent of the total expected demand of energy
in Honduras for this year (6,672.2 GWh).

Several of these projects operate in heating
and cogeneration systems with sugarcane bagasse:
AYSA (8 MW), property of Ingenio Azucarero
Yojoa; La Grecia (16MW); and Compafiia Azucarera
Hondurena (25.75 MW); among others.

Prefeasibility studies are also being
performed on the use of sugarcane for producing
biofuels for electric energy generation. Electric
energy can be generated from the use of the
ethanol obtained from the distillation of juices
produced from sugarcane grown in the area of
the project. The benefits of this type of project
include the following;:

o Frees the use of fossil fuels that are used in
electric power generation in isolated areas

e Facilitates extending coverage of the energy
service to the communities in the vicinity
of the project, having steady and reliable
energy available

e Contributes to limiting the accumulation of
carbon dioxide (CO,) in the atmosphere, by
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Table A9.3

Name of Project Capacity MW Expected Energy (GWh) in 2007
Aysa 8.0 1.3
Aguan 0.5 4.4
Lean 0.5 4.4
La Grecia 16.0 29.4
Tres Valles 12.0 10.7
Inversiones Hondurefias 4.0 7.2
Compaiiia Azucarera Hondurefia 25.8 66.9
Eecopalsa 1.0 34
Chumbagua 14.0 28.6
Total 81.8 156.3

Source: ENEE, Muryinul Cost short-term, 2007.

Table A9.4

Installed Capacity

Annual Energy

Name of Project Departament Generation GWh Cost USSMM
Platanares Copan 40.50 354.80 -
Geothermal Pavana Choluteca 10.00 52.60 20.00
Geothermal Azacualpa Santa Barbara 35.00 183.96 70.00
Total 85.50 591.36 90.00

Source: ENEE, Muryinul Cost short-term, 2007 und SERNA.

substituting fossil fuels and planting crops
that turn into CO, dumps, reducing global
warming

e Createssources of employmentinline with the
agricultural profile of rural communities

e Reduces migration to other cities in search
of better prospects

e Creates microenterprises relating to the
resources that the community exploits in an
artisan manner for subsistence

Geothermal Energy

Geothermal energy can be used directly at the
industrial level in heating, food processing,
wool washing and drying, fermentation, paper
production, sulfuric acid production, cement
manufacturing, and so forth.

There are three different geothermal projects
in Honduras, totaling 85.5 MW of installed
capacity (Table A9.4). The largest of them is

called Platanares, located in the Department of
Copan, and is expected to begin operations in
2011 with an installed capacity of 40.5 MW and
generating 354.8 GWh per year.

Renewable Energy: Summary

Although fiscal incentives are successful in
promoting hydro resources, as will be mentioned
later, they have created a bias toward this type
of development and against other renewable
options, such as the use of photovoltaic, wind,
and geothermal systems.

The implementation of hydroelectric projects
seems to be the most economical option, although
it is not always applicable to off-grid contexts.
Furthermore, as shown by recent experience in
Honduras, hydro projects raise a different set of
concerns in the financial and environmental field
from which other renewable energy projects—for
example, photovoltaic projects—are free.
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LW B3 Share of Renewable Energy in
Primary Energy Supply Mix in
Central America

Renewable Energy as
a % of Total Primary

Country Energy Produced
Costa Rica 42.4%
El Salvador 5.4%
Guatemala 57.3%
Honduras 50. 5%
Nicaragua 56.5%
Panama 28.7%

Source: Agenciu Internucionul de Energiu, Renewdubles in Globul
Eneryy Supply: An IEA Fuct Sheet, November 2002, www.ieu.ory.

In addition to generation using hydro
resources, the potential for developing renewable
energy in Honduras has yet to be explored in
depth. Renewable energy (RE) development is
still in the early stages, and the information about
resource assessment seems to be fragmentary
and incomplete. Hence, it is necessary to
quantify, using maps, the potential of renewable
energy resources—different from hydro—that
exist in the country.

At present, as illustrated by Table A9.5, 50
percent of total primary energy in Honduras
is produced from renewable energy sources
(hydro, geothermal, biomass, wind, solar, and
waste fuels), very similar to other countries in
the region. Nevertheless, considering that 37
percent of energy in 2006 was generated from
hydro sources, only a small percentage was
generated from alternative (nonconventional)
renewable sources.

Institutional and
Financial Challenges
of Renewable Energy

Honduras lacks an adequate institutional
framework for managing and implementing
off-grid rural electrification programs with
renewable energy. Currently, the sector has a
weak governmental structure with delays in
the implementation of flexible environmental
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standards and mixed-up roles in policymaking,
regulation, control, and free-competition
advocacy across the various agencies. The
discussion taking place nowadays around a
draft Renewable Energy Bill opens a window
of opportunity to adjust the institutional
framework by addressing the institutional and
financial challenges that must be amended if
renewable energy in grid and off-grid areas is to
be fostered. These challenges will be commented
on briefly in this section.

Evaluation of the Renewable
Energy Bill

Comments on the bill currently being considered
in the Congress fall into seven categories:

1. Intent of the Law: Setting goals and policy
incentives

2. Among on-grid RE, the draft law favors large
hydro

3. The need to separate renewable grid and
off-grid projects

4. The need for secondary legislation and
regulation for off-grid RE generation

5. Specifying the role of the state and of other
relevant actors

6. Strengthening the institutional framework

7. Fiscal implications

The Intent of the Law: Setting Goals and
Policy Incentives
In Honduras, there is prior experience with
political decisions regarding how resources
are to be managed and assigned to increase
generation installed capacity. Recently, with the
establishment of the Social Fund for Electricity
Development (Fondo Social de Desarrollo Eléctrico,
FOSODE) and the crafting of the National Social
Electification Plan (Plan Nacional de Electrificacion
Social, PLANES), a similar initiative has been
undertaken, but for managing electrification
resources. However, at present there is no
regulatory framework to articulate both
objectives with the use of renewable resources.
The existing law does not fulfill that goal.

In the draft bill, policy incentives have been
proposed but without clarity regarding what is
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to be achieved. If the objective is to transform
the current energy consumption matrix of
Honduras, highly dependent on fuel imports,
into one characterized by the use of renewable
sources, then targets should be set. The bill now
before Congress is a first step in this direction,
but it is not enough. It is inspired more by the
high price of energy purchased by ENEE (due
to the rise in international oil prices) than by
a legislative willingness to promote the use of
generation using alternative and renewable
sources.®

Among On-grid RE, the Draft Law Favors
Large Hydro

In its draft version, the bill proposes tax
incentives for projects that increase generation
capacity with renewable sources—mainly hydro
projects—but lacks any guidelines based on
targets. Moreover, it should be noted that the tax
incentives mentioned in Section 2 of the draft bill
create a strong bias toward hydro projects and
against other types of renewable energy, such as
wind, solar, or geothermal.

Currently, the development of large hydro
projects is not hampered by the lack of economic
incentives but by institutional and environmental
barriers. Although the tax exemption is the same
for all kinds of REs, the bias is due to the fact that
hydro projects—particularly the big ones—are
usually more cost-competitive than other
renewable energy options. Therefore, increasing
exemptions for renewable energy projects other
than hydro projects is not enough—the criteria
for selecting a certain type of renewable energy
instead of another should be defined.

The Need to Separate Renewable Grid and
Off-grid Projects

In spite of the above considerations, Congress
could take advantage of the discussion of
the draft bill to send a signal regarding the
institutional framework for the operation of
both types of projects: (1) renewable energy
projects with the potential for connecting to
the national grid, and (2) off-grid renewable

6 This can be corroborated by reading the motives that inspired
the law, outlined at the beginning of the draft bill.

energy-generation projects. The draft bill is
biased toward hydro projects to be added to the
interconnected system, but does not mention any
incentives and policies for the use of renewable
energy in off-grid rural projects.

In many cases, generation with off-grid
renewable energy sources becomes the best
partner in terms of electrification costs and
technology, particularly in rural areas with
a large number of inhabitants, which are the
target of electricity access programs. For that
reason, it is indispensable to include in the bill
a separate section containing the principles,
which, according to the Congress, could guide
RE off-grid projects. Only the principles needed
to make the law sufficiently flexible should be
included. Subsequent regulations could provide
more details and define technology selection
criteria. Examples to be considered include the
following:

e Prioritizing certain clean technologies (small-
scale generation projects with renewable
energy versus diesel systems)

o Criteria for selecting network extension
projects versus stand-alone systems

The Need for Secondary Legislation and
Requlation for Off-grid RE Generation

Due to the technical characteristics of the
different generation and service provision
schemes and the different forms of ownership
that exist for providing the service in off-grid
areas, the regulatory frameworks and business
models are completely different from those used
in interconnected areas.

In the current wording of the bill, the
incentives and mechanisms that are set forth
would be applicable only to projects with
renewable energy generation in interconnected
areas, but not to off-grid projects.®® Regulations
for grid connection and off-grid projects are
totally different, have different applications, and

8 A clear example of this is paragraph “g” of Section 2 of the
draft bill. It mentions a standard contract that ENEE, together
with CNE, should design for the supply of capacity, energy, and
ancillary services for each renewable resource type (hydro, wind,
geothermal, biomass, and so forth). Said contract clearly is not
applicable to an off-grid project.
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entail different policy measures. Hence, the bill
should set forth the criteria of how secondary
legislation (executive decrees or other) should
treat them separately.

Existing regulations for the interconnected
system are very meticulous and have high
technical standards; therefore, they are not apt
for the alternative and renewable technologies
and business models needed to serve off-grid
areas. Inconsistent application of the existing
regulation will harm the reputation of ENEE or
the regulator (CNE). In addition, the regulatory
system is also hurt if its formal requirements
are clearly inapplicable and lead to permanent
unilateral amendments in the absence of
predictable and credible rules.

Although theregulatoryissueisnotaddressed
in depth in the draft bill, its importance cannot
be overestimated. On the contrary, the lack of a
proper regulatory framework for implementing
off-grid generation with renewable energy
is one of the reasons that explain the lack of
these kinds of investments in rural areas. The
absence of a proper regulatory framework may
leave operators interested in serving off-grid
areas legally unprotected, thus hindering the
deployment of necessary investments.

Specifying the Role of the State and Other
Relevant Actors

Inanother field, the current draftbill contemplates
the active involvement of the government,
granting a leading role to ENEE.

Specifically, the draft bill is a clear invitation
to strengthen, through official measures, the role
of ENEE in the sector as promoter and purchaser
of last resort of the capacity and energy produced
by independent providers. In turn, the draft
bill also reinforces ENEE’s role as producer by
transferring generation assets controlled by the
Ministry of Natural Resources and Environment
(Secretaria de Recursos Naturales y Ambiente,
SERNA), and by increasing its investment
budget to develop its own projects.®

For that reason, it is necessary to specify in
detail and in a more extensive manner the role

% See article 2 and articles 7 to 11 of the draft bill.
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that the legislative branch expects from players
other than energy-generating companies. For
instance, the following should be defined:

e The role to be played by current operators
and suppliers, both formal and informal, in
the provision of service to underprivileged
unserved areas, and their responsibility in
the process of strengthening the capacity of
existing service providers.

¢ Mechanisms and instruments encouraging the
participation of cooperatives, nongovernmental
organizations (NGOs), International Financial
Institutions, and local communities in
generation and electrification projects.

Strengthening the Institutional Framework

Finally, the draftbill fails to articulate any proposal
to correct existing institutional weaknesses in the
formulation and implementation of programs
with renewable energy. Three main issues are
worthy of mention:

1. There is no clarity about the role of SERNA
and ENEE, and it is unclear who does
what.

2. It is surprising that the bill does not
contemplate the role that FOSODE can have
in the promotion of generation projects with
renewable energy in rural areas.

3. There is no mention of the role that
municipalities and decentralized institutions
play in the design, selection, and financing
of renewable energy projects.

Fiscal Implications

Another comment concerns the possible fiscal
implications of the price premium in case
the base price plus premium should exceed
the generation component in ENEE’s tariffs.
ENEE is, in fact, wary about these implications,
which would make it undesirable for ENEE to
contract new capacity with RE sources. Given
that the new RE bill includes all types of RE
sources, new RE-based generation is expected
to become larger in size, with possible serious
fiscal implications as to where the funding of the
incentives would come from, who will bear the
costs, and who will benefit.
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Barriers to the Development
of Small On-grid Renewables

Though there are efforts to carry out institutional
changes in order to stimulate the development
of hydro projects, still several barriers must be
overcome if other kinds of on-grid RE projects
are to be implemented. These can be divided
into three categories:

1. Economic barriers: These are high capital costs,
which means higher financing requirements
per kW installed; subsidies for conventional
forms of energy, and lack of fuel-price risk
assessment in expansion plans; and the
failure to internalize all costs and benefits of
energy production and use (environmental,
security, and diversification benefits).

2. Regulatory barriers: These are the lack of a
legal framework for independent power
producers, making it difficult for small
renewable power developers to plan and
finance projects on the basis of known and
consistent rules; the difficulties of small
projects to access energy markets based
on complex rules and with high standards
and costs of connection to and use of the
transmission grid.

3. Other barriers: These are high transaction
costs on a per kW basis due to its small
size and lack of information or familiarity
with the new technologies, the impact of
intermittent sources of energy in power
system operation and reserves, the lack of
adequate financial instruments, and the
lack of technical or commercial skills and
information on the new technologies.

Partnerships to Overcome
Financing Constraints

Public/private partnerships are a useful
mechanism to overcome many of the risks and
financing constraints that the development of
large hydro projects entails. Usually, a public/
private partnership approach must be used
for the development of medium and large
hydroelectric projects, in which the private

partner brings the best management practice
and technical expertise and secures funding,
and the public partner secures timely granting of
licenses and permits, facilitates implementation
of the environmental mitigation plan, provides
payment guarantees, and facilitates other
financial support mechanisms that reduce the
financial costs.

A likely scenario of high oil prices,
vulnerability to external shocks, and climate
change concerns have renewed the interest of all
countries in the region in developing a large and
untapped potential of small renewable energy—
mainly wind and biomass power, small hydro,
and biofuels. Many countries in the region have
established special incentives, programs, and
targets for the development of RE by the private
sector (e.g., Brazil, Costa Rica). Honduras has
not been an exception; tax incentives have been
granted to promote different small RE options.

However, the kind of public/private
partnerships to develop medium and large
hydroelectric projects is substantially different
from the kind of partnerships required to carry
out off-grid electrification approaches with
renewable generation sources.

When confronted with the challenge of
electrification with renewable sources in rural
areas, in many cases service providers (utilities,
NGOs, microfinance institutions, and so forth)
and governments have found that partnering
with the community contributes to building
understanding and trust with customers. Hence,
multisector partnerships in this field are made
up of three kinds of stakeholders: the formal
service provider, the community—understood
as the customers or organizations that represent
them—and the local or national government.

Experience highlights that these partnerships
are more critical in the initial pilot phase of a
renewable energy project, when the service
provider is unfamiliar with the rural area and
needs the assistance of an NGO or community-
based organization (CBO) to better understand
the technical, financial, and social conditions of
the context where they will operate.

There are two main contractual forms between
governments and service providers (which can
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be a utility but not always): (1) concessions,
in which operation and maintenance, capital
investments, and commercial risks are borne
by the service providers; and (2) management
contracts, in which capital investments are
usually financed by the State, but implemented
by the operator, operation and maintenance
activities are carried out by the contractor, and
the commercial risk is borne by the contractor.

However, contractual agreements can also
take place between service providers and the
community. In some cases, they involve formal
agreements, while in others they only require
an informal commitment developed on mutual
trust.

International experience shows that the
participation and involvement of the local
and national government in the partnership
is crucial if positive results are to be achieved
from a small RE project. For companies and
the community, the government’s intervention
and its participation in such partnerships
is indispensable, at least in four different
ways:

1. Service providers and the community
request a coherent legal framework from
government for “legitimizing” customers and
connections, and for solving landownership
problems.

2. Given their limited power to combat fraud
and pilferage, utilities also request the
support of law enforcement institutions
to implement reward-and-punishment
systems, increasing compliance with their
electrification programs.

3. Investments by the service provider have to
be matched by other public investments in
other types of social infrastructure.

4. Operators must know both tariff and subsidy
levels before they can make investment
decisions.

The opportunities for designing small
renewable energy programs for off-grid areas
of Honduras that involve these kinds of
multisectoral partnerships are plenty. However,
appropriate program design requires support
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from multilateral and development agencies, at
least in the following areas:

e Long-term credits at preferential rates

e Technical assistance to revise legal and
regulatory frameworks and reduce barriers
to the development of RE

e Step-up carbon finance for RE projects

Relevant International
Experience in
Renewable Energy

Renewable energy has been extensively studied
and applied in other countries where similar
problems have appeared. Some of these are
examined in the following.

Introduction

A balanced interaction between urban and rural
sectors should be considered a basic condition
in the development process of a country. The
challenge of achieving complete and egalitarian
development requires the incorporation of rural
areasin the process of improving the socioeconomic
condition of the society. However, the need
to reach isolated and dispersed communities,
usually very poor, must be balanced with the
goals of sustainability, subsidy minimization, and
the need to demonstrate viable solutions and to
build local capacities to manage, operate, and
maintain the off-grid systems providing market
development services. This is often a long and
costly process, but without it, the systems are
bound to fail.

In rural areas with dispersed population
or a complicated geography, there are usually
technical and/or economic conditions that
obstruct the extension of electricity grids because
of the low efficiency of power line extensions
and high maintenance costs. In these areas
and in most cases, the use of renewable energy
sources such as SHS, microhydro facilities, and
wind power stations are a feasible solution for
improving the living conditions of the rural
population and helping the development of
some small-scale economic activities.
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The objective of this section is to highlight
the main issues from off-grid renewable
energy projects carried out in other countries
that are germane to the Honduran context.
Lessons from international experience will
be considered under four different areas: (1)
main problems that may arise during program
implementation and related to project design
deficiencies; (2) defining the kind of business
model to be implemented; (3) regulation, control,
and monitoring of programs; and (4) issues to
be considered when comparing the different
renewable energy business models that can be
applied in Honduras.

Although different renewable energy
programs have been revised, the lessons are
drawn mainly from the following:

e The Argentine Renewable Energy for Rural
Market projectis aimed at providing electricity
for lighting and social communication (radio
and TV) to about 70,000 rural households and
1,100 schools through private concessionaires
using mainly renewable energy systems.

e The Sri Lanka Energy Services Delivery
(ESD) project works via commercial PV
distributors for isolated households, and
is aimed at the installation of 15,000 PV
systems.

* The IDTR program in Bolivia includes
medium-term service contracts to install and
provide renewable energy services to 15,000
beneficiaries during its first phase. Service
providers are paid different kinds of output-
based subsidies against different market
development activities and installations.

e The Chilean Rural Electrification Program
established goals at both the regional and
national level with respect to electrification
coverage, and concurrently attempted to
rationalize the use of government subsidies
through competition at as many levels
and stages as possible: among projects
proposed by different rural communities,
among distribution companies interested in
supplying these communities, and among
regions requesting funds from the Central
Government.

e The company Enersol model developed
both leasing and ESCO operations in the
Dominican Republic and Honduras, whose
principle of operation is the provision of PV
systems via long-term lease contracts.

e The Indonesia Solar Home Systems Project
provides PV systems in rural areas through
a commercial (vendors) approach.

e TheSouth African off-grid solar electrification
program works via concession approach.

* The SDDX Project in seven western provinces
of China includes 721 PV and PV hybrid
stations that have been installed benefiting
300,000 households and 1.3 million people.

* The Consolidated License for Rural
Electrification Enterprises is in Cambodia.

Program Design Deficiencies

Major problems—that usually stem from program
design deficiencies—could arise in projects with
renewable energy stand-alone systems, most of
which are related to the lack of sustainability of
electrification programs. Experiences in different
contexts have shown that the main causes for these
problems are thatimplementation schemes did not
take into account one of the following factors: long-
and medium-term maintenance actions, energy
needs of the users, lack of local capacity to operate
and manage facilities, an adequate regulatory
framework, and/or economic sustainability
related to tariffs and subsidies.

For example, the most common problem
that emerges when implementing PV facilities
in remote areas is that equipment is left under
the responsibility of users for operation and
maintenance, when users have no skills to
maintain the systems or have no easy access to
spare replacement parts, because of the lack of
suppliers in the area, or the lack of economic
resources to purchase them. This approach, in
many cases, has had a negative impact, limiting
the acceptance of these kinds of technological
solutions or even making people think that the
PV systems were not reliable.

Different kinds of experiences have revealed
a number of constraints that hinder the long-
term sustainability of renewable energy:
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* Legal ownership of the assets: Ownership of
RE assets and of their different components
must be clarified from the outset of the
project.

e Responsibility for management and operations:
Who assumes a broad management
responsibility and who is in charge of the
day-to-day operation of the system must
be clarified from the outset of the project.
Usually a local person, a member from the
community, is assigned some of the day-to-day
operational responsibility, given that they are
in permanent contact with their community
and easy to access on behalf of users.

e Responsibility for major replacements and
repairs: This is an increasingly critical issue
in the case of PVs, particularly related
to battery replacements, which will be
necessary, usually after the third year of the
program.

e Types and levels of continuing support and
requlation: Monitoring, supervision, and
training, possibly from provincial and state
government or other agencies, should be
defined. In particular, if the regulatory
responsibility is to be delegated, there is a
need to define precisely what supervision
tasks are handed over and who keeps the
sanctioning capacity. As mentioned earlier
in this chapter, it is necessary to adapt
regulatory frameworks to the various
business models used to electrify distant
isolated rural communities. These are no
minor findings given that, while they state
thatitis necessary for regulatory frameworks
to match the various business models used
to electrify rural areas, they also reflect the
risks of higher transaction costs by making
regulation more “particular.”

o Tariffs: Defining the procedure for setting
tariffs is crucial for diminishing the risks that
potential bidders usually perceive in these
kinds of processes. Service providers tend
to view barriers or disincentives in terms of
their effect on investment costs, O&M costs,
or potential revenues derived from tariffs.
These elements determine the operator’s
return on investment.
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In view of these mentioned problems,
business models oriented to decentralized
rural electrification should involve different
approaches, all of which should adopt the
concept of service. This entails focusing on the
“service provider” and not the equipment
supplier. Moreover, by focusing on service,
attention can be directed to delivered outputs
rather than to the specific characteristics of the
operator (public, private, NGO, microfinance
organization, CBO, and so forth), allowing
service providers greater freedom to meet
customer demands through innovative business
models.

However, the most positive experiences
show that investments in electrification have to
be matched by public investments in other types
of social infrastructure. Thus, it is necessary to
evaluate, among other things, the final size of
the institutional and productive uses market in
the different selected sites for carrying out pilot
projects. There is evidence that development
impact rises significantly when electrification
business models are complemented with other
infrastructure services and social investments.

Defining the Kind of Business
Model to Be Implemented

Different kinds of business models have been

used worldwide to implement RE programs

in isolated rural areas. Some examples are the
following:

o Competition for the market: Qualified providers
bid for predefined areas against minimum
subsidy or tariff/cost, designed as exclusive
long-term concessions (for example,
Argentina, Cape Verde, South Africa,
Morocco). In this case, service delivery can
take several forms, since the concessionaire
is free to select the most suitable technology
for electrification. The preliminary condition
for this kind of model is that government
will provide subsidies. Funding support
comprises two aspects: government will
provide funding for all initial equipment
investment, and then it might provide a
subsidy for system O&M. Subsidy for O&M
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can be paid based on outputs, depending
on evaluation of the work done by the
concessionaire.

Competition by projects that are presented by
qualified providers in regular tenders for
minimum subsidy or tariff (Chile Model,
and the United Nations Development
Programme PV projects in Bolivia).
Competition in the market: Competitive bids to
serve are employed, and promises of service
are enforced but the service may be defined
flexibly and the right to serve the market is
not exclusive (Sri Lanka Model, Indonesia,
and Nicaragua). Itis basically for household
systems. The government provides subsidy
to the business that directly sells products
to households based on an agreed installed
capacity (kW), or provides a subsidy
directly to final users based on a certain
percentage, so as to reduce the product
retail price or the financing burden of final
users. This option can be implemented
through competitive bids in which promises
of service are enforced but the service may
be defined with flexibility and the right to
serve the market may not be exclusive. This
model, with some small variations, has been
recommended for Honduras under a recent
Global Environment Facility (GEF) project.
Medium-term service contracts (MSC): This
kind of business model is different from a
traditional ESCO concession scheme since
operators are not forced into a fee-for-
service scheme—they also can sell cash or
credit, whichever they (and their users)
prefer, so that the user can own the system
at the outset (e.g., the IDTR program in
Bolivia). However, there is more attention
to long-term service sustainability than in a
pure dealer model, by paying output-based
subsidies to the dealer for building a local
service and users’ training network and
establishing monitoring and evaluation
systems. Users pay fully (and ad hoc) for
replacements after the initial guarantee
period, so they get used to preparing for
payments they will face in the future. After
about three to five years, it is expected that

these local markets can “graduate” into free
PV sales and commercial O&M. In other
words, if one would aim at improving a
pure dealer model (by adding mandatory
O&M services of two to five years and local
market development to reduce information
barriers), or if one would aim at improving
an exclusive concession scheme (by limiting
obligations to only two to five years and
opening it to a broader menu of ownership/
payment options), the MSC model is where
both would meet.

On the one hand, to bid areas for minimum
subsidy and provide initial exclusivity for
subsidy payments therein has the advantage that
transaction costs can be kept controllable for all
players, including the government and auditors.
On the other hand, yardstick competition
between the areas and opening the markets after
the initial period of exclusive subsidy access can
improve efficiency.

Regulation, Control, and
Monitoring

Each form of off-grid electrification entails a
different form of controlling service and quality
of the outputs delivered. Hence, defining the
kind of institutional arrangement for supervising
and monitoring the performance of the different
business models is a crucial aspect to promote
compliance with the electrification program and
to meet program targets.

When analyzing the regulatory and
monitoring arrangements that have to be
established to make each business model
work, the following four principles should be
considered:®

Principle 1: Adopt light-handed and simplified
regulation. For off-grid operators, one should
be especially conscious of the costs of
regulation, because most off-grid enterprises
operate on the limits of commercial viability.

% Reiche, Kilian, Bernard Tenenbaum, and Clemencia Torres. 2006.
Promoting Electrification: Regulatory Principles and a Model Law. Joint
Publication of ESMAP and the Energy and Mining Sector Board.
World Bank: Washington, D.C.
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Unnecessary regulation can easily destroy the
commercial viability of these enterprises.

For example, while implementing a SHS
program in Bolivia, the government made
the mistake of imposing too-stringent legal
structures for the entities in charge of day-to-
day operations and too-strict reporting and
technical requirements. The model turned
out to be impractical and the program was
adapted to become more flexible in terms
of both types of requirements. A showcase
example of light-handed regulation is the
case of Cambodia, where generic tariff tables
were put in place so that no filing with the
regulator was necessary and the adjustment
was automatic without the burden of
regulatory approval.

Principle 2: Allow (or require) the regulator to
“contract out” or delegate, either temporarily
or permanently, requlatory tasks to other
government or nongovernment entities. In
many countries, a rural electrification agency
or fund functions as a de facto regulator.
Typically, the agency or fund imposes certain
requirements in return for living grants
or subsidized loans. For example, it may
specify a maximum allowed tariff, a required
technical quality for new installations, or
technical and commercial quality for post-
installation service. These are traditional
regulatory functions—even if they are rarely
described in that way. Given this reality, it
makes sense for the regulator to delegate or
“contract out” some traditional regulatory
functions to the rural electrification agency
or fund, for example, to FOSODE in the case
of Honduras.

A good example would be the Rural
Electrification Board of Bangladesh, which is
a semiautonomous agency within a ministry,
taking up not only the roles of banker,
technical advisor, procurement agent,
construction agent, manager, supervisor, and
trainer, but also the regulatory tasks related
to setting maximum prices and minimum
quality standards.

Principle 3: Allow the regulator to vary the
nature of its regulation depending on the entity

that is being regulated. Provide the regulator
with explicit legal authority to vary its
methods depending on the type of entity
being regulated. “Self-supply” offers the
possibility of “self-regulation.”

Such an approach has been adopted in
Sri Lanka for off-grid village hydro systems
that are owned and operated by community-
based cooperatives. In this case cooperatives
have no incentive to overcharge for the
provision of electricity services.

Principle 4: Establish quality-of-service standards
that are realistic, affordable, monitorable,
and enforceable. A workable quality-of-
service regulatory system should have the
following characteristics: (a) the standards
should be based on customer preferences
and their willingness to pay for the costs
of providing the specified level of quality;
(b) the standards need not be uniform across
all customer categories or geographic areas;
(c) offering a menu of service levels allows
customer choice—but it can also increase
transaction costs and decrease transparency
if there are too many choices; (d) standards
should be established for both technical
and commercial dimensions of service; (e)
required levels of service and associated
penalties and rewards should be phased in
over time and synchronized with changes in
tariff levels; (f) where feasible and efficient,
penalties should be paid to individual
consumers; (g) the regulatory entity should
have the legal authority to delegate or
contract out quality-of-service monitoring
and the imposition of penalties to a third
party subject to appropriate oversight.

Comparing Renewable Energy
Business Models for the Off-grid
Areas of Honduras

Each business model should be compared in
terms of how it performs in each of the following
issues:

Financial issues:

Who funds the initial investment and how
is it financed?
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How does the model contribute to improving
the efficiency of government investment?
What kind of financial burdens does the
model add to customers?

How does the model contribute to reducing
system O&M costs?

What kind of tariff structure does the model
require?

What kind of flexibility in subsidy provision
does the model allow (in cash, in-kind
equipment, to the dealer or equipment
retailer or users)?

What is the most suitable subsidy mobilization
scheme for the model? (Direct up-front
customer subsidies on the initial investment
cost, paid to the supplier on the basis of actual
connections; service quality subsidies paid
to supplier against installation and service
performance targets; market development
service subsidies, paid to the supplier against
training of local technicians, yearly visits,
users training, and so forth; and indirect
market development subsidies related to
overall promotion activities, support to
the formulation of business development
strategies, training, and technical assistance.)
How flexible is the model to the provision
of financing alternatives for customers and
service providers?

How flexible are the models to different
payment options (for example, up-front cash,
monthly payments, quarterly payments, and
so forth).

Managerial and operational issues:

What freedom does the model provide
to the operator for defining the most
suitable service delivery mechanism? (e.g.,
freedom to develop creative delivery models
that allow for cost reduction and service
improvements)

How does the model contribute to the
selection of the appropriate technology for
electrification?

How does the model add to service
sustainability, and what kind of services
and market development activities are more
appropriate for the model?

e How does the model promote the
development of a replacement and spare
parts market?

e What are the scalability and replication
chances of the model?

e What kind of billing and collection does the
model foster?

e What kind of managerial and operation
entity does the model require?

e Whatkind of obligations and responsibilities
in terms of O&M does the model impose on
each party involved?

Legal, monitoring, and other relevant
issues:

e What kind of flexibility does the model
provide in terms of ownership of the
assets?

* How are responsibilities and obligations of
each party defined in the model?

e What kind of control and supervision is
more suitable for the model in order to
protect customers’ rights, and control that
quality service standards are met and market
development activities are carried out?

¢ How does the model contribute in the short,
medium, and long term to the scale and rate
of electrification?

e How do they motivate community
involvement and participation?

* How does the model match the promotion
of productive and public uses?

Potential for Energy
Efficiency Alternatives

An alternative to installing additional production
facilities consists of reducing demand through
a better use of available resources. This can be
accomplished by increasing efficiency use of
energy in different production processes.

Introduction

The recent evolution of the electricity sector
in Honduras, on the side of both demand and
supply, raises the need to take immediate action
in the area of energy efficiency.
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On the demand side, over the past two years,
energy consumption in Honduras has grown by
approximately 4.5 percent. Peak demand growth,
however, has been much higher: more than 7
percent in 2003 and 2004, and 10 percent in 2005.%
Until July 2006, peak demand reached 1,065 MW,
entailing a 5 percent increase, which is also higher
than the growth experienced by consumption.

On the supply side, during the past six
years, expansion of generation capacity has been
limited mainly due to an unfavorable investment
climate and the poor financial performance of
ENEE. Moreover, technical and commercial
losses have increased substantially, reaching 30
percent in mid-2006. The dependence on small,
low-capacity thermal plants tied to oil imports,
with low capital costs and high variable costs,
and the scarce investments in transmission and
distribution, have cast doubt on the reliability
of supply as of 2008.

Considering therapid growth of consumption,
and the limited capacity for new generation and
network extension, there is an urgent need to
address the implementation of measures in the
area of demand management and the rational
use of energy if unplanned blackouts are to be
prevented. Therefore, the objective of this Annex
is twofold.

First, it is intended to review the potential
for deploying different short- and medium-term
programs designed to drive energy efficiency
(EE) in Honduras, contributing to reducing
consumption, thus reducing the need for
increasing supply. Second, it aims to raise
awareness of the need to take immediate action
if costly blackouts are to be avoided in the short
term. EE programs can help to reduce the need
for the very expensive emergency supply that
will have to be rented (arrendamiento) until 2013.

This section covers three topics. First, it
providesan overview of the general characteristics
of energy consumption in Honduras, according
to the results of the Generacion Auténoma y Uso
Racional de la Energia Eléctrica (GAUREE) Project

% ENEE, Gauree2 Project, “Generacién Auténoma y Uso Racional
de la Energia Eléctrica-Informe de Avance sobre una propuesta
de para una campafia de promocién de lamparas fluorescentes
compactas (LFCs) en el sector residencial de Honduras — Modulo
M4,” October 2006, p. 4.
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in order to focus energy efficiency programs
on those sectors and electricity equipment
that employ the greatest amount of energy.
Then it briefly describes the programs that
have already been promoted in Honduras in
this field and spells out the best practices with
programs, germane to the Honduran context,
that have been deployed internationally. Finally,
it discusses the country’s existing potential to
develop supply-side management programs
(SSM) and demand-side management programs
(DSM), with special emphasis on the residential
and industrial sectors.

Overview of Energy Consumption
in Honduras

In Honduras, 42.5 percent of energy consumption
is attributed to the residential sector. The
commercial, industrial (low voltage), industrial
(high voltage), and government sectors represent
26.5 percent, 12.5 percent, 14.3 percent, and 3.6
percent, respectively. In the residential sector,
14.7 percent of energy consumption in the
country corresponds to users in the 151 kWh to
300 kWh category, 8.7 percent to users in the 301
kWh to 500 kWh category, and 10.9 percent to
users in the >501 kWh category.

It should be noted that, taking cities
individually, the highest consumption of
energy is also tied to the residential sector.
According to demand categorization studies
provided by the GAUREE 2 project in the cities
of Tegucigalpa and La Ceiba, in the former,
residential consumption represents 49.7 percent
of total energy consumption, while in the latter,
it represents 48.4 percent of total consumption.*”
The commercial, industrial, and governmental
sectors also reflect consumption levels at a par
with nationwide levels. In Tegucigalpa, they
represent 30 percent (commercial), 10 percent
(industrial), and 9 percent (governmental), while
in La Ceiba, they represent 36 percent, 8 percent,
and 7 percent, respectively.

% GAUREE 2 Project, Soluciones Concretas, Generacién Auténoma
y Uso Racional de Energia Eléctrica, “Estudio de Caracterizacién
de la Demanda en la Ciudad de la Ceiba — Lado Consumidores,”
February 2006; and “Estudio de Caracterizacién de la Demanda
de Tegucigalpa.”
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Therefore, the residential category is the
prevailing sector in terms of energy consumption,
followed by the commercial sector. The low level
of industrial consumption is remarkable, both
nationwide and at the city level. Moreover, and
given that access is expected to be increased
to reach 80 percent of total population by 2015
(according to the government’s targets), the more
than 400,000 estimated new connections will
represent 10 percent of residential consumption
and 7 percent of total consumption by 2015.

Nevertheless, an analysis of the average
price of energy invoiced to the various types
of consumers) shows that the incidence of the
residential sector is very low, to a great extent
due to the low price of energy and direct
government subsidies. This distortion is due
to a great extent to the tariff freeze and subsidy
policy applied to the residential sector, in which
even large consumers of this category are
receiving subsidies. A better tariff structure can
help to promote EE.

For example, there is a need to create a
“pass-through” mechanism that ensures that
the tariff revenues obtained by ENEE as the
cost of supply match its energy purchase
costs in the wholesale market. Currently,
most electric energy is purchased from ENEE,
which has PPAs defined under well-known
conditions (particularly regarding prices and
price adjustment mechanisms). The scheme
that allows ENEE to pass through the purchase
price of electricity to the tariff should reflect
operating restrictions and economic dispatch
conditions. The expected result should be
differentiated prices based on hour bands
intended to promote the efficient use of energy
(for example, real-time pricing and time-of-the-
day tariffs). Those mechanisms should be simple
and transparent, and the implementation of
bureaucratic procedures that hinder deployment
should be avoided. Specifically, two key aspects
are suggested for the definition of electricity
energy purchase prices to be passed through to
ENEE’s customers:

1. Defining at least two prices per unit of
energy (US$/kWh), one for peak hours and
another one for off-peak hours.

2. Defining charges per unit of power (which
already exists) to reduce the uncertainty of
generators in the market, securing a given
revenue stream over time.

Characteristics of Load Curves per Category
and Day

Based on the studies available from the GAUREE
2 Project about the characterization of demand
for the cities of Tegucigalpa, San Pedro Sula,
and La Ceiba, it may be concluded that the load
curves have the following characteristics for
weekdays, Saturdays, and Sundays:

* On workdays, two major peaks are observed
(see Figure A9.1a for Tegucigalpa and
Comayaguela and Figure A9.1b for La
Ceiba). The highest load occurs between 7:00
p-m. and 8:00 p.m., and is produced by the
contribution of all sectors, but mainly by the
residential sector, followed by the commercial,
industrial, and governmental sectors, in that
order. The residential sector has an average
share, for the three cities, of approximately 60
percent, followed by the commercial sector,
with approximately 25 percent. The second
peak in demand occurs between 11:00 a.m.
and 12:00 a.m., with the residential sector
also in the lead. The share of the residential
sector averages 45 percent, followed by the
commercial sector, with approximately 40
percent, the industrial sector, with 10 percent,
the governmental sector with 6 percent, and
the public lighting sector with almost zero (due
to the time of day). A small demand peak can
also be observed during the early morning,
particularly at breakfast time, between 6:00
a.m. and 8:00 a.m.

e On Saturdays, as on workdays, there are
two peaks: (1) the highest peak occurs at
approximately 8:00 p.m. Here the residential
sector has a 60 percent share, followed by
the commercial sector with approximately
24 percent, the public lighting system
with approximately 6 percent, and the
industrial and governmental sectors with
5 percent each; (2) the midday peak occurs
roughly between 11:00 a.m. and 1:00 p.m.
and is slightly lower than on a workday.
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Figure AS.1a
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The share of the residential sector here
is approximately 50 percent of the total,
followed by the commercial sector with 37
percent, the industrial sector with 9 percent,
and the governmental and public lighting
sector with 5 and 0.3 percent, respectively.
* OnSundays, as on the rest of the days, there
is a higher peak at night, and the residential
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sector again has the highest share in system
load.

Type of Consumption per Customer Category

According to different load curve studies, the
main uses of energy match the consumption
patterns reported by the surveys. In the
residential consumption category, main uses
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are for air conditioning, refrigeration, lighting
with 60 W bulbs, electric stoves, and audiovisual
equipment (mostly TV).

Based on the findings of various studies
regarding energy use, the following inferences
can be drawn at the national level per customer
category and the city level:

* According to the data gathered from
studies of demand patterns carried out
in the metropolitan areas of Tegucigalpa,
San Pedro Sula, and La Ceiba, it can be
concluded that lighting is one of the
main uses of energy consumption in the
residential sector. Average consumption for
lighting purposes in the overall residential
sector is 17 percent for Tegucigalpa, 16
percent for La Ceiba, and 10 percent for San
Pedro Sula. Considering that in rural areas
the impact of electric home appliances use
is much lower than in urban areas, at the
national level it is estimated that at least
17 percent of energy consumption is tied
to lighting.

e In Tegucigalpa, the greatest impact on
consumption is generated by the use of
electric stoves for cooking, followed by
refrigerators, lighting, and water heating.

e In San Pedro Sula, consumption is led by
air conditioning, followed by refrigerators,
electric stoves, and lighting.

e InLaCeiba, air conditioning and refrigerators
account for 53 percent of residential
consumption.

e In the commercial sector, the highest
impact on consumption in kWh/year
terms is that generated by the use of air
conditioning (approximately 40 percent),
followed by lighting (approximately 30
percent) and office equipment applications
(approximately 10 percent). The use
of cooking stoves and refrigerators is
concentrated on restaurants and hotels,
while air-conditioning mostly involves split
devices (condensed vapor). Only in large
malls and hotels are there centralized air-
conditioning systems.

* Themain use of energy in the industrial sector
is for air-conditioning (approximately 40

percent), engine and machinery applications
(approximately 35 percent), and lighting
(approximately 13 percent).

Consumer Load Curves and
Energy Uses: A Summary

Existing studies are clear that the residential
sector has the largest share in consumption
and is a key determinant of load curve peaks.
Therefore, any energy efficiency program to be
designed and intended to lessen consumption
peaks—to soften the curve of demand in peak
times—should cover the residential sector and
include policies designed to decrease, substitute,
or optimize the use of some of the following
equipment: air conditioners, refrigerators,
lamps, and electric stoves.

The use of said equipment drives the peaks
in consumption that determine demand curves:
a slight peak during breakfast time, another
major peak at noon, and the highest peak in the
evening.

In addition, the use of air-conditioning has
the highest impact across all categories—that
is, its share is very high in energy consumption
for the residential, commercial, and industrial
segments. It is followed, in order of consumption,
by lighting and refrigerators, though the latter
is not as predominant in the industrial sector as
equipment and machinery use.

Experiences with Energy
Efficiency Programs
in Honduras

Though the GAUREE Project has been in place
for two years, in Honduras there are precedents
of programs for the promotion of the rational
use of energy. Two examples of programs that
have permitted energy savings, though with
variable results are cited here: (1) a successful
program at the industrial level in the field of
co-generation, and (2) another program at the
residential level involving a campaign to replace
high-consumption incandescent lightbulbs with
fluorescent lamps.
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Experiences in Energy Saving
through Co-generation

The use of “waste heat” holds a major promise
for energy savings in industrial environments,
when manufacturing processes require, in
addition to electricity, energy directly in the
form of heat. Therefore, combined production
of electricity and heat, known as co-generation,
deserves special attention in any energy-
efficiency program targeted to the industrial
sector.

Sugar mills in Honduras have been successful
atusing co-generation because the sugar-refining
process requires steam. However, another
example that is worth mentioning has to do
with the conversion of processes in the textile
industry to take advantage of the co-generation
potential. One of these cases is ELCATEX, an
industry based in Choloma, Cortés, whose
experience is summarized in Box A9.1. As a

Box A9.1 EICATEX Case Study

Process Transformation in the Textile
Industry to Leverage Co-generation Potential

ELCATEX initially purchased electricity from
ENEE for its own manufacturing needs, including
air-conditioning. It also burned a heavy fuel,
bunker C, to generate the necessary vapor in
heaters for textile processing.

Today, ELCATEX uses bunkers to generate
electricity in its own unit. With exhaust gases
(taking advantage of waste heat), it produces
vapor to meet the needs of its own industrial
processes, and to generate, using a mechanical
process, vacuum in a chiller, in which it produces
iced water to be used as cooler for refrigeration
purposes.

ELCATEX introduced these changes as a
result of a proposal received from the SOLAR
company, a subsidiary of Caterpillar. SOLAR
is an energy service company whose business
is to inform customers of energy-saving
opportunities and selling solutions, which
are usually paid for with the reduction in the
energy bill.

Source: “Incorporacién del Tema de la Eficiencia Energética
dentro de la Politica Energética General,” p. 7.
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result of the industrial restructuring carried
out, the production of electricity at ELCATEX
today exceeds its needs, so the company is
selling electricity to neighboring plants and to
ENEE, as permitted by the legal framework of
the Honduran electricity subsector. If such sale
of electricity had not been legally permitted, it
would have represented a barrier to efficiency
improvements.

Experiences of Campaigns

to Replace Incandescent Bulbs
with Compact Fluorescent Lamps
(CFLs)

The campaign was carried out between 2000
and 2003 and implemented by the company Uso
Racional de Energia Eléctrica (UREE). The project
was fostered by ENEE, SERNA, and Inpelca
S.V. Philips, and had the support of the Dutch
Agency for Cooperation by means of a US$1.2
million donation. A summary of this project is
presented in Box A9.2.

The most interesting conclusions of this
campaign have been as follows:

e Salesbyinstallmentin stores have difficulties;
direct sales through business representatives
are more effective.

e Sales are conducted using several payment
means, but the most widely used is payment
by installment included in the monthly
ENEE bill.

e The highest demand is for 15 W and 20 W
bulbs and daylight tone.

* A factor that is distorting the market for
CFLs has to do with the large number of
noncertified lamps existing in the Honduran
marketplace; these are low-quality, low-price
lamps. As a result, this type of lamp has lost
credibility with part of the public.

Based largely on a successful CFL program
carried out in Spain, the GAUREE 2 project has
designed a marketing and sales pilot program
to increase the use of energy-efficient CFLs and
therefore lower the consumption of energy by 50
million kWh per year. The plan of action includes
giving away, in a three-phased operation, a free
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Box A9.2 Sale of Compact Fluorescent Lamps Case Study

Joint Project by UREE and the Dutch Agency for Cooperation, 2000 to 2003

The purpose of this project was to sell 300,000 compact fluorescent lamps (CFLs) provided by Philips.
The donation of the Dutch government (US$1.2 million) covered the expenses of the advertising campaign
and the project startup. Efforts have concentrated on urban areas.

The sale of CFL lamps took place through the retail chain La Curacao, allowing consumers to pay in
installments, included in ENEE's monthly bills. The lamps used were high-quality 15 W and 20W lamps
bulbs with a life of 10,000 hours, and sold for US$9.40 per unit price.

During the first months, there were significant sales, but after four to five months sales dropped
substantially. As a result, a door-to-door sales scheme was used to deliver CFLs to homes, stores, and
hotels using sales representatives. Since the new sales scheme was implemented, the sales rate has
risen to a steady rate of 5,000 CFLs per month. Based on this scheme sales rate, the project became
economically self-sustaining. The most used payment plan was an installment plan paid through the
usual ENEE monthly energy bill.

At the closing of the 2003 campaign, total sales had reached 125,000 CFLs. In 2004, support by
the Dutch government ended due to the fact that the program became economically self-sustaining. In
2005, the Empresea Uso Racional de Energia Eléctrica (UREE) resumed the project under a commercial
scheme, and now the company is selling about 6,000 CFLs per month using the same door-to-door sales
scheme that was successful under GAUREE, and the program is not being externally subsidized because
it continues to be self-sustaining.

Source: Proyecto GAUREE 2, Generacién Auténoma y Uso Racional de Energia Eléctrica, Informe de Avance, “Propuestas para una campafa de

promocién de lamparas fluorescentes compactas (LFCs) en el sector residencial de Honduras-Modulo M4,” October 2006, p. 2.

20 W CFL bulb to 800,000 households (where
the majority of Honduran households still use
inefficient 60 W, 75 W, and 100 W bulbs).

The pilot will focus on distributing CFLs in
Tegucigalpa, San Pedro Sula, and some rural
areas. The first step is to identify residential
communities based around particular electricity
grids. Once the first installment of CFLs—
50,000—has been distributed and control groups
have been chosen, residential customers and the
control group will take part in a survey about the
CFLs and comparisons will be made in terms of
energy use. Based on these findings, the project
will enter the second and third phase, giving
away 250,000 and 500,000 CFLs, respectively.
The distribution of CFLs will include pamphlets
to disseminate information on energy efficiency
and forms to collect data on customers.

GIURE

At present, with the purpose of facing the
critical situation of supply to meet demand
in the short term (2007 to 2008), the Inter-
Institutional Group for the Efficient Use of

Energy (Grupo Interinstitucional de Uso Eficiente
de la Energia, GIURE) has been established.
The group members are SERNA, the Consejo
Hondurefio de la Empresa Privada (COHEP), the
Ministry of Education, ENEE, the Universidad
Nacional Auténoma de Honduras (UNAH), the
Consejo Empresarial Hondurefio para el Desarrollo
Sostenible/Proyecto de Eficiencia Energética en
los Sectores Industrial y Comercial de Honduras
(CEHDES/PESIC), CNE, and the Colegio de
Ingenieros Mecinicos, Electricistas y Quimicos
(CIMEQH). GIURE is leading a nationwide
initiative including different actions, to be
implemented in the very short term, to promote
energy efficiency aimed at reducing costs and
ensuring consistent supply.

On the demand side, GIURE is studying
different international experiences with
aggressive campaigns for energy savings in
times of crisis. Particular emphasis has been
placed on the lessons learned from campaigns
deployed in Brazil, which achieved a 20 percent
reduction in demand at the start of the decade,
and in Peru, in the mid-1990s, which restrained
demand growth for two years.
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GIURE has set out a plan to reduce national
electricity demand by 100 MW in 2008, equivalent
to an 8 percent reduction of maximum demand
forecast by ENEE. To that end, it has designed
the programs presented in Table A9.6.

GIURE is also working on a strategic
partnership with the Ministry of Education to

1 -1 CW. N3 GIURE Program to Reduce
National Electricity Demand

Activities Responsible Entity
Program of energy- GAUREE/ENEE/
efficient bulb SERNA/UNAH
replacement

Promotion of gas COHEP/SERNA
stove use

Rationalization of ENEE/SERNA
subsidies and tariffs

Use of clean SERNA/ENEE

development
mechanisms

Educational campaign GAUREE/ENEE-SERNA

Efficiency in the PESIC
industrial and

commercial sectors

Mass communication COHEP

campaign

Create a Foundation COHEP/PESIC

Source: GIURE, Cumpuign for Promoting Eneryy Efficiency,
February 2007.

implement the Guardianes de Energia (Energy
Guardians) program to help children become
drivers of change at home. In addition, the
strategic partnership seeks the inclusion of
Energy Efficiency in the school curriculum using
dynamic and interactive programs.

Furthermore, ENEE’s GAUREE designed
a pilot project to deliver energy-saving lamps.
To that end, arrangements are being made to
purchase 50,000 bulbs, to be used as part of a
pilot project that will take place in certain cities
of the country, including major ones. They will
be sold by public- and private-school students,
who will train potential users in how to use the
lamps. The pilot project is in the demonstration
phase and a discussion regarding its continuity
has not yet begun.

Assessment of the
Honduran Experience

Although some progress has been achieved, it
should be emphasized that Honduras is still
lagging behind other countries in the region in
terms of energy-efficiency programs. Average
residential consumption is still high (Figure
A9.2), which hints at the great potential for
taking action and implementing programs in this
tield. Two major concerns can be raised.

T[T -W.C-B-8 Average Residential Consumption in Various Central American Countries, kWh/month
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First, to date, the GIURE has not designed
a program to decrease, substitute, or optimize
the use of air conditioners in the residential and
commercial categories, when load curve studies
have shown that this type of equipment is a key
determinant of load curve peaks.

Second, it is of concern that these programs do
not include measures to reduce losses and design
tariffs that are more aligned with costs, particularly
for the most privileged residential groups.

A tariff increase is a very efficient mechanism
to decrease consumption. In an international
comparison, Honduras shows room for a tariff
increase, at least in the residential segments with
consumption levels in excess of 300 kWh/month.
As Figure A9.3 indicates, in this aspect Honduras
also lags behind other countries in the region.

Finally, there is extensive international best
practices experience in the implementation
of energy-efficiency programs. A point worth
mention is that successful programs depend not
only on good design, but also on the leadership
and management capacity of the company
in charge of deploying them. Because these
programs involve a diversity of stakeholders,
their administration should be transparent, clear,
and, above all, simple. In general, stakeholders
in this type of programs are as follows:

e Consumers (homes, stores, factories,
farms)

e Manufacturers, importers, and distributors
of equipment that use power

e Designers and constructors of buildings and
houses

e Importers, manufacturers, and distributors
of energy systems (fuel and electricity)

» [Existing and potential co-generators

e Energy utilities

¢ Commercial financial institutions

e Governments

e International financial institutions and
development aid agencies.

For example, in the areas that are most
relevant to Honduras, such as programs for
making the consumption of air-conditioning
equipment more efficient and for replacing or
decreasing the consumption of incandescent
bulbs, many of these stakeholders would be
involved if programs were created in these
fields.

Taking into consideration international
best practices, the following three key issues
must be addressed in Honduras to increase the
prospect of sustainability of the EE programs to
be implemented:

1 [TT-W.CBc 8 Average Electricity Consumption and Price (US$/kWh) in Central America
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1. Does ENEE have the incentive (either through
regulation or cost recovery for both program
costs and lost revenues) to implement such
programs? Moreover, what kind of financial
incentives are they willing to provide to, for
example, induce residential customers to
consider entering the programs?

2. Do ENEE/regulators or those in GIURE have
the necessary staff and skills to evaluate such
EE programs?

3. Does the program include provisions to sustain
itself through ongoing and planned sector and
pricing reforms? In particular, program success
is conditioned on the substantial amount of
partnering and collaborating that ENEE carries
out with other energy organizations and
with market actors, including manufacturers,
distributors, and retailers. These kinds of
partnerships provide programs with greater
sustainability.

Potential for Energy Efficiency
in Honduras

As mentioned, Honduras has a very large
potential for developing energy efficiency
programs. Nevertheless, in view of the pressing
current situation, there is an urgent need to raise
awareness in all citizens about the importance
of saving energy.

The potential for energy efficiency
improvement comprises two cases: one in
which technology for producing the service
is maintained, but devices have become more
efficient; and one in which new technologies are
introduced. New technologies, in turn, include
those that entail a process improvement from
the thermodynamic viewpoint, and the rest.
Finally, a category of their own is reserved for
cases in which organizational improvement
and corporate actions are required, as is the
case of the national electricity system and traffic
regulation by local authorities. These three
options can be stated in this way:

1. The same technology, but more efficient
devices or construction:
a. Compact fluorescent lamps
b. High-efficiency home appliances
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c. Improved kilns for those who cook using
wood

d. Efficient electrical engines for industry

uses
2. New technology:
a. Process improvements from the
thermodynamic viewpoint:
i. Co-generation
ii. Substitution of electrical energy with
heat for cooking, hot water, and
heating, through the use of LPG or
heat pumps
b. Other new technologies:
i. Light-emitting diodes (LEDs) and
other new lighting technologies
ii. Hybrid vehicles for transportation
iii. “Bio-climatic” architecture
3. Organizational changes and introduction of
technology in corporate players:

a. Improvement of the dispatch of
generating units and reduction of losses
by ENEE

b. Organizational improvement and traffic
management techniques for large urban
centers.

Considering this scheme, energy-efficiency
programs can be broken down in two categories:
those that seek to increase or improve the quality
of supply, and those aimed at making consumption
more efficient or at reducing demand (known as
demand side management [DSM]).

Potential to Increase Generation
Capacity and Reliability of Supply
On the supply side, work is to be done in two
different fields. On the one hand, action should
be taken to add new generation capacity. On the
other, an aggressive plan is needed for reducing
technical and commercial losses.

Increasing Generation Capacity

GIURE has studied different options on the
supply side (new generation capacity). The main
difficulty identified is that some options take too
long to implement or have high costs. According
to their analysis and considering the shortage
of supply foreseen for 2008, in the short term,
GIURE believes that the only option that can be
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implemented is the renting (arrendamiento) of
new capacity. In this manner, it has determined
that 110 MW should be leased in 2008 (possibly
150 MW, if existing demand continues), more
than 60 MW in 2009, and at least 130 MW in 2010.
EE will help reduce or avoid the need for the
expensive arrendamiento in the shorter term.

Loss-reduction Program

Itis surprising that GIURE actions donot take into
account a loss-reduction program. The following
is a discussion regarding specific actions based
on different international experiences that would
enable reducing commercial loss and energy
theft, and are all applicable to the Honduran
context.

Different technological applications may
result in crucial tools for monitoring customers,
increasing transparency, legality, and personnel
safety. For example, for customers, metering
technology can be beneficial in two ways. First,
some metering appliances can assist customers
in managing their consumption, allowing
them to reduce their electricity bills. Second,
technological appliances foster the rational use
of energy by making customers more responsible
in the use of electrical appliances. In turn,
prepaid meters benefit utilities as customers are
made more responsible, promoting a payment
culture and, thus, increasing transparency and
collectibles.

In turn, metering can be made reliable
by using antitheft meters. Split meters can
be installed and sealed. A reliable software
support system can also improve close customer
monitoring. Finally, special network and service
upgrades are necessary to bring customers onto
the network. What these options show is that to
reduce losses, it is necessary to invest.

Proposals for Improving the Load
Curve

Several options exist to improve the load
curve by diminishing and softening peaks. As
mentioned, any proposal should include the
residential sector, which has the largest share in
consumption, and the strongest influence in the
highest demand peak (7:00 p.m. to 8:00 p.m.).

Proposals for improving the load curve cover
a broad universe and their outcome depends
to a large extent on program management and
the efficiency with which it is implemented.
Though proposed measures in most cases lead
in the direction of energy savings or substitution
of energy sources, because many of them are
accountable for the existence of consumption
peaks, their replacement would mean reducing
said peaks in demand.

GAUREE Project reports identify some
potential solutions and point to the challenges
faced by some of these programs:

 Improvements in refrigerators and AC equipment.
Needs include labeling regulations and
energy-efficiency rating for home appliances.
Two specific problems relating to air
conditioning follow:

e In general, there is poor maintenance in
the residential sector (AC equipment is
repaired only when it stops working),
and therefore, cooling capacity decreases
while maintaining the same consumption.
Ameasure that has been adopted in some
countries is applying a renewal plan
providing a “discount coupon” for the
purchase of new and efficient equipment
in replacement of a device that is a certain
number of years old—an expensive but
effective solution.

e The low quality of control systems
in medium-quality equipment or
equipment that is over eight years old;
generally, analogue thermostats are not
very sensitive.

e Lighting improvements. The only problem
foreseen with this type of program is that it
is often met with reluctance by consumers
to purchase more expensive lamps, even
when they entail short- or medium-term
economic savings. In addition, there is a
large number of low-quality, low-price, and
poor-performance lamps that undermine
the credibility of programs in this field.
However, both problems can be controlled
under a properly managed program.

* Replacement of electric stoves with gas stoves.
This would involve a restructuring of the
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electricity and LPG tariffs to encourage
replacement, in addition to actions with
gas distributors. Furthermore, it would
be advisable to introduce voltage-limiting
devices at home connections, which does
not seem feasible in the short term.

e Replacement of electric water heaters with thermal
solar panels or gas heaters or electric accumulating
heaters with timers. Introducing solar systems
would require regulatory incentives, because
the general trend in the country is to purchase
the cheapest elements available in the market
(even when purchasing a more expensive
product would bring savings in the medium
or long term). As is the case with stoves, the
use of gas heaters would require restructuring
electricity and LPG tariffs.

Evaluating the Potential Savings
from Different Programs

The proposals for improving the demand curve
that look most attractive are the first two—that
is, improvements in refrigerators and air
conditioning, and improvements in lighting
systems. However, to implement these programs
it is necessary to do the following:

e C(Clearly define program objectives to avoid
mixed goals and potential business conflicts.

 Identify early, visible successes that improve
government and public support for the
programs.

* Phase implementation, to allow for a gradual
build-up of DSM program portfolio, scaling
up successful pilots.

e Define minimum program product technical
specifications to improve technology
credibility.

e Develop parallel financing facilities to
support audit and other programs targeting
industrial and commercial customers.

The following simulations are intended
to identify the potential of these options,
considering programs and scenarios with
different penetration rates.

Table A9.7 shows the potential impact of
a lamp substitution campaign in Honduras in
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whichincandescent 75 W lamps are replaced with
LFC 20 W lamps. Program success depends on
several factors, but perhaps the most important
is the penetration rate. As shown in the table, a
program that aims to replace 1 million lamps
but has a penetration rate of 5 percent would be
expected to save 1.6 MW in energy, and 3.3 GWh
per year in terms, allowing for annual economic
savings of US$266,600.

In contrast, if the penetration rate of the
program is as high as 80 percent, the total energy
saved would be of 26.3 MW, the expected annual
saving in energy consumption would be of 53.3
GWh, and annual economic savings would reach
US$4,265,500.

Table A9.8 shows the potential impact
of a campaign for optimizing the use of air-
conditioning in the commercial sector category—
a sector where the use of air-conditioning
represents almost 40 percent of total consumption
by the sector—and under three different kinds of
programs: (1) equipment revision and upgrade,
(2) reducing air-conditioning consumption by
50 percent, and (3) reducing air-conditioning
consumption completely.

The results are presented for programs
with different penetration rates. For example, a
program involving the revision and upgrading
of AC equipment in the commercial sector,
with a penetration rate of 20 percent, can have
an expected saving in energy of 1,520 MWh, a
savings of US$1.1 million.

Tables A9.7 and A9.8 are useful policy
analysis tools, given that they illustrate clearly
the trade-offs inherent in energy-efficiency
programs. For example, a program that aims
to replace 500,000 lamps and has a penetration
rate of 50 percent has the same results as a
program that aims to replace 5 million lamps
but has a penetration rate of just 5 percent. The
big difference in this case will be in program
costs. Thus, how to manage and implement
these kinds of programs becomes crucial if
success is to be achieved and resources are to
be saved.

The impact of a campaign for optimizing the
use of air conditioning in the commercial sector
is presented in Table A9.8.
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List of Formal Reports

Region/Country Activity/Report Title Date Number

SUB-SAHARAN AFRICA (AFR)
Africa Regional Anglophone Africa Household Energy Workshop (English) 07/88 085/88

Regional Power Seminar on Reducing Electric Power System

Losses in Africa (English) 08/88 087/88
Institutional Evaluation of EGL (English) 02/89 098/89
Biomass Mapping Regional Workshops (English) 05/89 —
Francophone Household Energy Workshop (French) 08/89 —
Interafrican Electrical Engineering College: Proposals for

Short- and Long-Term Development (English) 03/90 112/90
Biomass Assessment and Mapping (English) 03/90 —
Symposium on Power Sector Reform and Efficiency

Improvement in Sub-Saharan Africa (English) 06/96 182/96
Commercialization of Marginal Gas Fields (English) 12/97 201/97
Commercializing Natural Gas: Lessons from the Seminar

in Nairobi for Sub-Saharan Africa and Beyond 01/00 225/00
Africa Gas Initiative—Main Report: Volume | 02/01  240/01
First World Bank Workshop on the Petroleum Products

Sector in Sub-Saharan Africa 09/01 245/01
Ministerial Workshop on Women in Energy 10/01 250/01

and Poverty Reduction: Proceedings from a Multi-Sector
and Multi-Stakeholder Workshop Addis Ababa, Ethiopia,

October 23-25, 2002 03/03 266/03
Opportunities for Power Trade in the Nile Basin:
Final Scoping Study 01/04 277/04

Energies modernes et réduction de la pauvreté: Un atelier
multi-sectoriel. Actes de I'atelier régional. Dakar, Sénégal,
du 4 au 6 février 2003 (French Only) 01/04 278/04

Energies modernes et réduction de la pauvreté: Un atelier
multi-sectoriel. Actes de I'atelier régional. Douala,
Cameroun du 16-18 juillet 2003. (French Only) 09/04 286/04
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Africa Regional

Angola

Benin

Botswana

Burkina Faso

Burundi

Cameroon

Cape Verde

Central African
Republic

Chad

Comoros

196

Energy and Poverty Reduction: Proceedings from the Global

Village Energy Partnership (GVEP) Workshops held in Africa 01/05

Power Sector Reform in Africa: Assessing the Impact
on Poor People

The Vulnerability of African Countries to Oil Price Shocks:
Major Factors and Policy Options. The Case of Oil
Importing Countries

Maximizing the Productive Uses of Electricity to Increase
the Impact of Rural Electrification Programs

Energy Assessment (English and Portuguese)

Power Rehabilitation and Technical Assistance (English)
Africa Gas Initiative—Angola: Volume I

Energy Assessment (English and French)

Energy Assessment (English)

Pump Electrification Prefeasibility Study (English)
Review of Electricity Service Connection Policy (English)
Tuli Block Farms Electrification Study (English)
Household Energy Issues Study (English)

Urban Household Energy Strategy Study (English)
Energy Assessment (English and French)

Technical Assistance Program (English)

Urban Household Energy Strategy Study (English
and French)

Energy Assessment (English)
Petroleum Supply Management (English)
Status Report (English and French)

Presentation of Energy Projects for the Fourth Five Year
Plan (1983-1987) (English and French)

Improved Charcoal Cookstove Strategy (English and French)

Peat Utilization Project (English)

Energy Assessment (English and French)
Africa Gas Initiative—Cameroon: Volume IlI
Energy Assessment (English and Portuguese)

Household Energy Strateqgy Study (English)

Energy Assessment (French)

Elements of Strategy for Urban Household Energy
The Case of N'djamena (French)

Energy Assessment (English and French)

08/05

08/05

03/08
05/89
10/91
02/01
06/85
09/84
01/86
07/87
07/87
02/88
05/91
01/86
03/86

06/91
06/82
01/84
02/84

05/85
09/85
11/85
01/92
02/01
08/84
02/90

08/92

12/93
01/88

298/05

306/05

308/05

332/08
4708-ANG
142/91
240/01
5222-BEN
4998-BT
047/86
071/87
072/87
132/91
5730-BUR
052/86

134/91
3778-BU
012/84
011/84

036/85
042/85
046/85
9215-BU
240/01
5073-CV
110/90

9898-CAR

160/94
7104-COM
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Comoros

Congo

Cote d'lvoire

Ethiopia

Gabon

The Gambia

Ghana

Guinea

Guinea Bissau

In Search of Better Ways to Develop Solar Markets:
The Case of Comoros

Energy Assessment (English)

Power Development Plan (English and French)
Africa Gas Initiative—Congo: Volume IV

Energy Assessment (English and French)

Improved Biomass Utilization (English and French)
Power System Efficiency Study (English)

Power Sector Efficiency Study (French)

Project of Energy Efficiency in Buildings (English)
Africa Gas Initiative—Cbte d'lvoire: Volume V
Energy Assessment (English)

Power System Efficiency Study (English)
Agricultural Residue Briquetting Pilot Project (English)
Bagasse Study (English)

Cooking Efficiency Project (English)

Energy Assessment (English)

Energy Assessment (English)

Africa Gas Initiative—Gabon: Volume VI

Energy Assessment (English)

Solar Water Heating Retrofit Project (English)

Solar Photovoltaic Applications (English)

Petroleum Supply Management Assistance (English)
Energy Assessment (English)

Energy Rationalization in the Industrial Sector (English)
Sawmill Residues Utilization Study (English)
Industrial Energy Efficiency (English)

Corporatization of Distribution Concessions through
Capitalization

Energy Assessment (English)
Household Energy Strategy (English and French)
Energy Assessment (English and Portuguese)

Recommended Technical Assistance Projects (English &
Portuguese)

Management Options for the Electric Power and Water
Supply Subsectors (English)

Power and Water Institutional Restructuring (French)

05/00
01/88
03/90
02/01
04/85
04/87
12/87
02/92
09/95
02/01
07/84
10/85
12/86
12/86
12/87
02/96
07/88
02/01
11/83
02/85
03/85
04/85
11/86
06/88
11/88
1/92

12/03
11/86
01/94
08/84

04/85

02/90
04/91

230/00
6420-COB
106/90
240/01
5250-1VC
069/87

140/91
175/95
240/01
4741-ET
045/85
062/86
063/86

179/96
6915-GA
240/01
4743-GM
030/85
032/85
035/85
6234-GH
084/88
074/87
148/92

272/03
6137-GUI
163/94
5083-GUB

033/85

100/90
118/91
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Kenya

Lesotho

Liberia

Madagascar

Malawi

Mali

Islamic Republic
of Mauritania

Mauritius

Mozambique

Namibia

198

Energy Assessment (English)

Power System Efficiency Study (English)
Status Report (English)

Coal Conversion Action Plan (English)

Solar Water Heating Study (English)
Peri-Urban Woodfuel Development (English)
Power Master Plan (English)

Power Loss Reduction Study (English)

Implementation Manual: Financing Mechanisms for Solar
Electric Equipment

Energy Assessment (English)

Energy Assessment (English)

Recommended Technical Assistance Projects (English)
Power System Efficiency Study (English)

Energy Assessment (English)

Power System Efficiency Study (English and French)
Environmental Impact of Woodfuels (French)

Energy Assessment (English)

Technical Assistance to Improve the Efficiency
of Fuelwood Use in the Tobacco Industry (English)

Status Report (English)
Energy Assessment (English and French)

Household Energy Strategy (English and French)

Energy Assessment (English and French)

Household Energy Strategy Study (English and French)
Energy Assessment (English)

Status Report (English)

Power System Efficiency Audit (English)

Bagasse Power Potential (English)

Energy Sector Review (English)

Energy Assessment (English)

Household Electricity Utilization Study (English)
Electricity Tariffs Study (English)

Sample Survey of Low Voltage Electricity Customers

Energy Assessment (English)

05/82
03/84
05/84
02/87
02/87
10/87
1/87
09/96

07/00
01/84
12/84
06/85
12/87
01/87
12/87
10/95
08/82

11/83
01/84
11/91
03/92

04/85
07/90
12/81
10/83
05/87
10/87
12/94
01/87
03/90
06/96
06/97
03/93

3800 KE
014/84
016/84
066/87
076/87

186/96

231/00
4676-LSO
5279-LBR
038/85
081/87
5700-
075/87
176/95
3903-

009/83
013/84
8423-MLI
147/92

5224-
123/90
3510-
008/83
070/87
077/87
3643-
6128-
113/90
181/96
195/97
1320-
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Niger

Nigeria

Rwanda

Rwanda

SADC

SADCC

Sao Tome
and Principe

Seneqal

Seychelles

Sierra Leone
Somalia

Republic of
South Africa

Energy Assessment (French)
Status Report (English and French)
Improved Stoves Project (English and French)

Household Energy Conservation and Substitution (English
and French)

Energy Assessment (English)
Energy Assessment (English)
Strategic Gas Plan

Energy Assessment (English)
Status Report (English and French)

Improved Charcoal Cookstove Strateqy (English
and French)

Improved Charcoal Production Techniques (English
and French)

Energy Assessment (English and French)

Commercialization of Improved Charcoal Stoves and
Carbonization Techniques Mid-Term Progress Report
(English and French)

SADC Regional Power Interconnection Study,
Vols. I-1V (English)

SADCC Regional Sector: Regional Capacity-Building
Program for Energy Surveys and Policy Analysis (English)

Energy Assessment (English)

Energy Assessment (English)

Status Report (English and French)

Industrial Energy Conservation Study (English)

Preparatory Assistance for Donor Meeting
(English and French)

Urban Household Energy Strateqgy (English)
Industrial Energy Conservation Program (English)
Energy Assessment (English)

Electric Power System Efficiency Study (English)
Energy Assessment (English)

Energy Assessment (English)

Options for the Structure and Requlation of Natural
Gas Industry (English)

05/84
02/86
12/87

01/88
08/83
07/93
02/04
06/82
05/84

08/86

02/87
07/91

12/91

12/93

11/91

10/85
07/83
10/84
05/85

04/86
02/89
05/94
01/84
08/84
10/87
12/85

05/95

4642-NIR
051/86
080/87

082/88
4440-UNI
ner2-
279/04
3779-RW
017/84

059/86

065/87
8017-RW

141/91

5803-STP
4182-SE
025/84
037/85

056/86
096/89
165/94
4693-SEY
021/84
6597-SL
5796-S0O

172/95
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Sudan

Swaziland

Tanzania

Togo

Uganda

Zaire

Zambia

200

Management Assistance to the Ministry of Energy and Mining
Energy Assessment (English)

Power System Efficiency Study (English)

Status Report (English)

Wood Energy/Forestry Feasibility (English)

Energy Assessment (English)

Household Energy Strategy Study

Energy Assessment (English)

Peri-Urban Woodfuels Feasibility Study (English)

Tobacco Curing Efficiency Study (English)

Remote Sensing and Mapping of Woodlands (English)
Industrial Energy Efficiency Technical Assistance (English)

Power Loss Reduction Volume 1: Transmission and
Distribution System Technical Loss Reduction and Network
Development (English)

Power Loss Reduction Volume 2: Reduction of
Non-Technical Losses (English)

Energy Assessment (English)

Wood Recovery in the Nangbeto Lake (English and French)
Power Efficiency Improvement (English and French)
Energy Assessment (English)

Status Report (English)

Institutional Review of the Energy Sector (English)

Enerqgy Efficiency in Tobacco Curing Industry (English)
Fuelwood/Forestry Feasibility Study (English)

Power System Efficiency Study (English)

Energy Efficiency Improvement in the Brick and
Tile Industry (English)

Tobacco Curing Pilot Project (English)

Energy Assessment (English)

Rural Electrification Strateqy Study

Energy Assessment (English)

Energy Assessment (English)

Status Report (English)

Energy Sector Institutional Review (English)

Power Subsector Efficiency Study (English)

05/83
07/83
06/84
11/84

07/87
02/87
10/97

11/84

08/88
05/89
06/90
08/90

06/98

06/98
06/85
04/86
12/87

07/83
08/84
01/85

02/86
03/86
12/88

02/89
03/89

12/96
09/99
05/86
01/83
08/85
11/86
02/89

003/83
4511-SU
018/84
026/84
073/87
6262-SW
198/97
4969-TA
086/88
102/89

122/90

204A/98

204B/98
5221-TO
055/86
078/87
4453-UG
020/84
029/85
049/86
053/86
092/88

097/89

UNDP
Terminal
Report

193/96
221/99
5837-ZR
4110-ZA
039/85
060/86
093/88
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Zambia

Zimbabwe

Asia Regional
China

Energy Strateqgy Study (English)

Urban Household Energy Strategy Study (English)
Energy Assessment (English)

Power System Efficiency Study (English)

Status Report (English)

Power Sector Management Assistance Project (English)
Power Sector Management Institution Building (English)
Petroleum Management Assistance (English)

Charcoal Utilization Pre-feasibility Study (English)
Integrated Energy Strategy Evaluation (English)

Enerqy Efficiency Technical Assistance Project:
Strategic Framework for a National Energy Efficiency
Improvement Program (English)

Capacity Building for the National Energy Efficiency
Improvement Programme (NEEIP) (English)

Rural Electrification Study

Les réformes du secteur de I'électricite en Afrique: Evaluation
de leurs conséguences pour les populations pauvres

EAST ASIA AND PACIFIC (EAP)
Pacific Household and Rural Energy Seminar (English)
County-Level Rural Energy Assessments (English)
Fuelwood Forestry Preinvestment Study (English)

Strategic Options for Power Sector Reform in China
(English)

Enerqgy Efficiency and Pollution Control in Township and
Village Enterprises (TVE) Industry (English)

Energy for Rural Development in China: An Assessment Based
on a Joint Chinese/ESMAP Study in Six Counties (English)

Improving the Technical Efficiency of Decentralized Power
Companies

Air Pollution and Acid Rain Control: The Case of
Shijiazhuang City and the Changsha Triangle Area

Toward a Sustainable Coal Sector In China

Demand Side Management in a Restructured Industry:
How Regulation and Policy Can Deliver Demand-Side
Management Benefits to a Growing Economy and a
Changing Power System

A Strateqy for CBM and CMM Development and Utilization
in China

Development of National Heat Pricing and Billing Policy

02/89
08/90
06/82
06/83
08/84
04/85
09/89
12/89

06/90
01/92

04/94

12/94
03/00

11/06

11/90
05/89
12/89

07/93

11/94

06/96

09/99

10/03
07/04

12/05

07/07
03/08

094/88
121/90
3765-ZIM
005/83
019/84
034/85

109/89
119/90
8768-ZIM

228/00

306/06

101/89
105/89

156/93

168/94

183/96

222/99

267/03
287/04

314/05

326/07
330/08
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Fiji

Indonesia

Indonesia

Lao PDR

Malaysia

Mongolia

Myanmar

Papua New
Guinea (PNG)

Philippines

Solomon Islands

South Pacific
Thailand

202

Energy Assessment (English)

Energy Assessment (English)

Status Report (English)

Power Generation Efficiency Study (English)

Enerqgy Efficiency in the Brick, Tile and Lime
Industries (English)

Diesel Generating Plant Efficiency Study (English)
Urban Household Energy Strategy Study (English)

Biomass Gasifier Preinvestment Study Vols. | & Il (English)

Prospects for Biomass Power Generation with Emphasis on
Palm Oil, Sugar, Rubberwood and Plywood Residues (English)

Urban Electricity Demand Assessment Study (English)
Institutional Development for Off-Grid Electrification
Sabah Power System Efficiency Study (English)

Gas Utilization Study (English)

Enerqgy Efficiency in the Electricity and District
Heating Sectors

Improved Space Heating Stoves for Ulaanbaatar

Impact of Improved Stoves on Indoor Air Quality in
Ulaanbaatar, Mongolia

Energy Assessment (English)

Energy Assessment (English)

Status Report (English)

Institutional Review in the Energy Sector (English)
Power Tariff Study (English)

Commercial Potential for Power Production from
Agricultural Residues (English)

Energy Conservation Study (English)

Strengthening the Non-Conventional and Rural Energy
Development Program in the Philippines:
A Policy Framework and Action Plan

Rural Electrification and Development in the Philippines:

Measuring the Social and Economic Benefits
Energy Assessment (English)

Energy Assessment (English)

Petroleum Transport in the South Pacific (English)
Energy Assessment (English)

Rural Energy Issues and Options (English)

06/83
11/81

09/84
02/86

04/87
12/88
02/90
12/90

11/94
03/93
06/99
03/87
09/91

10/01
03/02

11/05
06/85

06/82
07/83
10/84
10/84

12/93
08/94

08/01

05/02
06/83
01/92

05/86
09/85
09/85

4462-FIJ
3543-IND
022/84
050/86

067/87
095/88
107/90
124/90

167/94
154/93
215/99
068/87
9645-MA

247/01
254/02

313/05
5416-BA

3882-

006/83
023/84
024/84

157/93

243/01

255/02
4404-S0L
979-SOL
5793-TH
044/85
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Thailand

Tonga
Vanuatu

Vietnam

Vietnam

Western Samoa

SAR Regional

Bangladesh

India

Accelerated Dissemination of Improved Stoves and
Charcoal Kilns (English)

Northeast Region Village Forestry and Woodfuels
Preinvestment Study (English)

Impact of Lower Qil Prices (English)
Coal Development and Utilization Study (English)

Why Liberalization May Stall in a Mature Power Market:
A Review of the Technical and Political Economy Factors
that Constrained the Electricity Sector Reform in Thailand

1998-2002

Reducing Emissions from Motorcycles in Bangkok
Energy Assessment (English)

Energy Assessment (English)

Rural and Household Energy-Issues and Options (English)

Power Sector Reform and Restructuring in Vietnam: Final
Report to the Steering Committee (English and Vietnamese)

Household Energy Technical Assistance: Improved Coal
Briguetting and Commercialized Dissemination of Higher
Efficiency Biomass and Coal Stoves (English)

Petroleum Fiscal Issues and Policies for Fluctuating
Oil Prices In Vietnam

An Overnight Success: Vietnam's Switch to Unleaded

Gasoline

The Electricity Law for Vietham—-Status and Policy Issues—
The Socialist Republic of Vietnam

Petroleum Sector Technical Assistance for the Revision
of the Existing Legal and Reqgulatory Framework

Energy Assessment (English)

Energy Assessment (English)

Priority Investment Program (English)

Status Report (English)

Power System Efficiency Study (English)

Small Scale Uses of Gas Pre-feasibility Study (English)
Reducing Emissions from Baby-Taxis in Dhaka

Opportunities for Commercialization of Non-conventional
Energy Systems (English)

Maharashtra Bagasse Energy Efficiency Project (English)

SOUTH ASIA (SAR)

Toward Cleaner Urban Air in South Asia: Tackling Transport
Pollution, Understanding Sources

09/87

02/88
08/88
10/89

12/03
10/03
06/85
06/85
01/94

09/95

01/96

02/01

08/02

08/02

12/03
06/85

03/04
10/82
05/83
04/84
02/85
12/88
01/02

11/88
07/90

079/87

083/88

270/03
275/03
5498-
5577-VA
161/94

174/95

178/96

236/01

257/02

259/02

269/03
5497

281/04
3873-BD
002/83
015/84
031/85

253/02

091/88
120/90
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India

Nepal

Pakistan

Sri Lanka
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Mini-Hydro Development on Irrigation Dams and
Canal Drops Vols. |, Il and Il (English)

WindFarm Pre-Investment Study (English)
Power Sector Reform Seminar (English)
Environmental Issues in the Power Sector (English)

Environmental Issues in the Power Sector: Manual for
Environmental Decision Making (English)

Household Energy Strategies for Urban India: The Case of
Hyderabad

Greenhouse Gas Mitigation In the Power Sector: Case
Studies from India

Energy Strategies for Rural India: Evidence from Six States
Household Energy, Indoor Air Pollution, and Health

Access of the Poor to Clean Household Fuels

The Impact of Energy on Women's Lives in Rural India

Environmental Issues in the Power Sector: Long-Term
Impacts And Policy Options for Rajasthan

Environmental Issues in the Power Sector: Long-Term
Impacts And Policy Options for Karnataka

Energy Assessment (English)

Status Report (English)

Enerqgy Efficiency & Fuel Substitution in Industries (English)
Household Energy Assessment (English)

Assessment of Photovoltaic Programs, Applications, and
Markets (English)

National Household Energy Survey and Strategy
Formulation Study: Project Terminal Report (English)

Managing the Energy Transition (English)

Lighting Efficiency Improvement Program

Phase 1: Commercial Buildings Five Year Plan (English)
Clean Fuels

Household Use of Commercial Energy

Energy Assessment (English)

Power System Loss Reduction Study (English)

Status Report (English)

Industrial Energy Conservation Study (English)
Sustainable Transport Options for Sri Lanka: Vol. |

Greenhouse Gas Mitigation Options in the Sri Lanka
Power Sector: Vol. Il

07/91
12/92
04/94
06/98

06/99

06/99

02/01
08/02
11/02
07/03
01/04

10/04

10/04
08/83
01/85
06/93
05/88

10/89

03/94
10/94

10/94
10/01
05/06
05/82
07/83
01/84
03/86
02/03

02/03

139/91
150/92
166/94
205/98

213/99

214/99

237/01
258/02
261/02
263/03
276/04

292/04

293/04
4474-NEP
028/84
158/93

103/89

246/01
320/06
3792-CE
007/83
010/84
054/86
262/03

262/03
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Sri Lanka

Armenia

Bulgaria

Central Asia and
The Caucasus

Central and
Eastern Europe

Kazakhstan

Kazakhstan &
Kyrgyzstan

Poland

Portugal

Romania

Slovenia

Turkey

Sri Lanka Electric Power Technology Assessment
(SLEPTA): Vol. llI

Energy and Poverty Reduction: Proceedings from South Asia

Practitioners Workshop How Can Modern Energy Services
Contribute to Poverty Reduction? Colombo, Sri Lanka,
June 2-4, 2003

EUROPE AND CENTRAL ASIA (ECA)

Development of Heat Strategies for Urban Areas of
Low-income Transition Economies. Urban Heating
Strategy for the Republic Of Armenia. Including a
Summary of a Heating Strategy for the Kyrgyz Republic

Natural Gas Policies and Issues (English)

Energy Environment Review

Cleaner Transport Fuels in Central Asia and the Caucasus

Power Sector Reform in Selected Countries

Increasing the Efficiency of Heating Systems in Central
and Eastern Europe and the Former Soviet Union (English
and Russian)

The Future of Natural Gas in Eastern Europe (English)

Natural Gas Investment Study, Volumes 1,2 & 3

Opportunities for Renewable Energy Development
Energy Sector Restructuring Program Vols. I-V (English)
Natural Gas Upstream Policy (English and Polish)

Energy Sector Restructuring Program: Establishing the
Energy Regulation Authority

Energy Assessment (English)
Natural Gas Development Strategy (English)

Private Sector Participation in Market-Based Energy-
Efficiency Financing Schemes: Lessons Learned from
Romania and International Experiences.

Workshop on Private Participation in the Power Sector
(English)

Energy Assessment (English)
Energy and the Environment: Issues and Options Paper
Energy and Environment Review: Synthesis Report

Turkey's Experience with Greenfield Gas Distribution
since 2003

02/03

11/03

04/04
10/96
10/02

08/01

07/97

08/00
08/92
12/97

1/97
01/93
08/98

10/98
04/84
12/96

11/03

02/99
03/83
04/00
12/03

03/07

262/03

268/03

282/04
188/96
260/02

242/01

196/97

234/00

149/92
199/97

16855-
153/93
206/98

208/98
4824-PO
192/96

274/03

211/99
3877-TU
229/00
273/03

325/05
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Arab Republic

of Eqypt

Morocco

Syria
Syria

Tunisia

Yemen

LCR Regional

206

MIDDLE EAST AND NORTH AFRICA (MNA)

Energy Assessment (English)
Energy Assessment (English and French)
Status Report (English and French)

Energy Sector Institutional Development Study
(English and French)

Natural Gas Pricing Study (French)

Gas Development Plan Phase Il (French)
Energy Assessment (English)

Electric Power Efficiency Study (English)

Energy Efficiency Improvement in the Cement Sector
(English)

Energy Efficiency Improvement in the Fertilizer Sector
(English)

Fuel Substitution (English and French)
Power Efficiency Study (English and French)

Energy Management Strateqy in the Residential and
Tertiary Sectors (English)

Renewable Energy Strategy Study, Volume | (French)
Renewable Energy Strategy Study, Volume Il (French)

Rural Electrification in Tunisia: National Commitment,
Efficient Implementation and Sound Finances

Energy Assessment (English)
Energy Investment Priorities (English)
Household Energy Strategy Study Phase | (English)

Household Energy Supply and Use in Yemen. Volume I:
Main Report and Volume Il: Annexes

LATIN AMERICA AND THE CARIBBEAN REGION (LCR)

Regional Seminar on Electric Power System Loss Reduction

in the Caribbean (English)

Elimination of Lead in Gasoline in Latin America and
the Caribbean (English and Spanish)

Elimination of Lead in Gasoline in Latin America and
the Caribbean—Status Report (English and Spanish)

Harmonization of Fuels Specifications in Latin America and

the Caribbean (English and Spanish)

Energy and Poverty Reduction: Proceedings from the

Global Village Energy Partnership (GVEP) Workshop held

in Bolivia

10/96
03/84
01/86

07/95
10/98

02/99
05/86
09/88

04/89

06/90
03/90
02/92

04/92
11/96
11/96

08/05
12/84
02/87
03/91

12/05

07/89

04/97

12/97

06/98

06/05

189/96
4157-
048/86

173/95
209/98
210/99
5822-SYR
089/88

099/89

115/90

136/91

146/92
190A/96
190B/96

307/05
4892-YAR
6376-YAR
126/91

315/05

194/97

200/97

203/98

202/05
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LCR Regional

Bolivia

Boliva-Brazil

Brazil

Chile

Colombia

Power Sector Reform and the Rural Poor in Central America 12/04

Estudio Comparativo Sobre la Distribucién de la Renta
Petrolera en Bolivia, Colombia, Ecuador y Perd

OECS Energy Sector Reform and Renewable Energy/
Energy Efficiency Options

The Landfill Gas-to-Energy Initiative for Latin America
and the Caribbean

Energy Assessment (English)
National Energy Plan (English)

La Paz Private Power Technical Assistance (English)

Pre-feasibility Evaluation Rural Electrification and Demand

Assessment (English and Spanish)
National Energy Plan (Spanish)

Private Power Generation and Transmission (English)

08/05

02/06

02/06
04/83
12/87
11/90

04/91
08/91
01/92

Natural Gas Distribution: Economics and Regulation (English) 03/92

Natural Gas Sector Policies and Issues (English and Spanish) 12/93

Household Rural Energy Strategy (English and Spanish)

Preparation of Capitalization of the Hydrocarbon Sector

Introducing Competition into the Electricity Supply Industry

in Developing Countries: Lessons from Bolivia

Final Report on Operational Activities Rural Energy and
Enerqgy Efficiency

Oil Industry Training for Indigenous People: The Bolivian
Experience (English and Spanish)

Capacitacién de Pueblos Indigenas en la Actividad
Petrolera Fase Il

Best Practices in Mainstreaming Environmental & Social
Safequards Into Gas Pipeline Projects

Estudio Sobre Aplicaciones en Pequeia Escala de
Gas Natural

Enerqy Efficiency & Conservation: Strategic Partnership
for Energy Efficiency in Brazil (English)

Hydro and Thermal Power Sector Study

Rural Electrification with Renewable Energy Systems in the

Northeast: A Preinvestment Study

Reducing Energy Costs in Municipal Water Supply
Operations “Learning-while-doing"” Energy M&T on the
Brazilian Frontlines

Energy Sector Review (English)
Energy Strateqgy Paper (English)

Power Sector Restructuring (English)

01/94
12/96

08/00

08/00

09/01

07/04

07/06

07/04

01/95
09/97

07/00

07/03
08/88
12/86

11/94

297/04

304/05

317/06

318/06
4213-BO

111/90

129/91
131/91
137/91
125/92
164/93
162/94
191/96

233/00

235/00

244/01

290/04

322/06

291/04

170/95
197/97

232/00

265/03
7129-CH

169/94
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Colombia

Costa Rica

Dominican
Republic

Ecuador

Guatemala

Haiti

Honduras

Jamaica

Mexico

208

Enerqgy Efficiency Report for the Commercial
and Public Sector (English)

Energy Assessment (English and Spanish)
Recommended Technical Assistance Projects (English)

Forest Residues Utilization Study (English and Spanish)

Energy Assessment (English)

Energy Assessment (Spanish)

Energy Strategy Phase | (Spanish)

Energy Strategy (English)

Private Mini-hydropower Development Study (English)

Energy Pricing Subsidies and Interfuel Substitution (English)

Energy Pricing, Poverty and Social Mitigation (English)
Issues and Options in the Energy Sector (English)
Health Impacts of Traditional Fuel Use

Energy Assessment (English and French)

Status Report (English and French)

Household Energy Strategy (English and French)
Energy Assessment (English)

Petroleum Supply Management (English)

Power Sector Issues and Options

Energy Assessment (English)

Petroleum Procurement, Refining, and
Distribution Study (English)

Enerqgy Efficiency Building Code Phase | (English)

Enerqgy Efficiency Standards and Labels Phase | (English)
Management Information System Phase | (English)
Charcoal Production Project (English)

FIDCO Sawmill Residues Utilization Study (English)

Energy Sector Strategy and Investment Planning
Study (English)

Improved Charcoal Production within Forest Management
for the State of Veracruz (English and Spanish)

Energy Efficiency Management Technical Assistance to
the Comisién Nacional para el Ahorro de Energia (CONAE)
(English)

Energy Environment Review

Proceedings of the International Grid-Connected
Renewable Energy Policy Forum (with CD)

06/96
01/84
11/84

02/90

05/91
12/85
07/88
04/91
1/92
08/94
08/94
09/93
08/04
06/82
08/85
12/91
08/87
03/91
05/10
04/85

11/86

03/88
03/88
03/88
09/88
09/88

07/92

08/91

04/96

05/01

08/06

184/96
4655-CR
027/84
108/90

8234-DO
5865-EC

1798-EC
12831-EC
12160-
284/04
3672-HA
041/85
143/91
6476-HO
128/91
333/10
5466-JM

061/86

090/88
088/88

135/92

138/91

180/96

241/01

324/06
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Nicaragua

Panama

Paraguay

Peru

Saint Lucia

St. Vincent and
the Grenadines

Sub Andean

Trinidad and
Tobago

Modernizing the Fuelwood Sector in Managua and Leén

Policy & Strategy for the Promotion of RE Policies in
Nicaragua. (Contains CD with 3 complementary reports)

Power System Efficiency Study (English)

Energy Assessment (English)

Recommended Technical Assistance Projects (English)
Status Report (English and Spanish)

Reforma del Sector Hidrocarburos (Spanish Only)
Energy Assessment (English)

Status Report (English)

Proposal for a Stove Dissemination Program in
the Sierra (English and Spanish)

Energy Strategy (English and Spanish)

Study of Energy Taxation and Liberalization
of the Hydrocarbons Sector (English and Spanish)

Reform and Privatization in the Hydrocarbon
Sector (English and Spanish)

Rural Electrification

Energy Assessment (English)
Energy Assessment (English)
Environmental and Social Requlation of Oil and Gas

Operations in Sensitive Areas of the Sub-Andean Basin
(English and Spanish)

Energy Assessment (English)

GLOBAL

Energy End Use Efficiency: Research and Strategy (English)

Women and Energy—A Resource Guide

The International Network: Policies and Experience (English)

Guidelines for Utility Customer Management and
Metering (English and Spanish)

Assessment of Personal Computer Models for Energy
Planning in Developing Countries (English)

Long-Term Gas Contracts Principles and Applications
(English)

Comparative Behavior of Firms Under Public and Private
Ownership (English)

Development of Regional Electric Power Networks (English)

Round-table on Energy Efficiency (English)

12/01

01/06
06/83
10/84
09/85
09/85
03/06
01/84
08/85

02/87
12/90

120/93

07/99
02/01
09/84

09/84

07/99

12/85

11/89

04/90

07/91

10/91

02/93

05/93
10/94
02/95

252/01

316/06
004/83
5145-PA

043/85
319/06
4677-PE
040/85

064/87

159/93

216/99
238/01
51M1-SLU

5103-STV

217/99

5930-TR

152/93

155/93

171/95

209



Honduras: Power Sector Issues and Options

210

Assessing Pollution Abatement Policies with a Case Study
of Ankara (English)

A Synopsis of the Third Annual Round-table on Independent
Power Projects: Rhetoric and Reality (English)

Rural Energy and Development Round-table (English)

A Synopsis of the Second Round-table on Energy Efficiency:
Institutional and Financial Delivery Mechanisms (English)

The Effect of a Shadow Price on Carbon Emission in the
Energy Portfolio of the World Bank: A Carbon
Backcasting Exercise (English)

Increasing the Efficiency of Gas Distribution Phase 1:
Case Studies and Thematic Data Sheets

Global Energy Sector Reform in Developing Countries:
A Scorecard

Global Lighting Services for the Poor Phase Il: Text
Marketing of Small “Solar" Batteries for Rural
Electrification Purposes

A Review of the Renewable Energy Activities of the UNDP/
World Bank Energy Sector Management Assistance
Program 1993 to 1998

Energy, Transportation and Environment: Policy Options for
Environmental Improvement

Privatization, Competition and Regulation in the British
Electricity Industry, With Implications for Developing
Countries

Reducing the Cost of Grid Extension for Rural Electrification

Undeveloped Oil and Gas Fields in the Industrializing World

Best Practice Manual: Promoting Decentralized
Electrification Investment

Peri-Urban Electricity Consumers—A Forgotten but
Important Group: What Can We Do to Electrify Them?

Village Power 2000: Empowering People and
Transforming Markets

Private Financing for Community Infrastructure

Stakeholder Involvement in Options Assessment:
Promoting Dialogue in Meeting Water and Energy Needs:
A Sourcebook

A Review of ESMAP's Energy Efficiency Portfolio

A Review of ESMAP's Rural Energy and Renewable Energy
Portfolio

ESMAP Renewable Energy and Energy Efficiency Reports
1998-2004 (CD Only)

11/95

08/96
05/98

09/98

02/99

07/99

07/99

08/99

11/99

12/99

02/00

02/00
02/01

10/01

10/01

10/01

05/02

07/03

11/03

04/04

05/04

177/95

187/96
202/98

207/98

212/99

218/99

219/99

220/99

223/99

224/99

226/00

227/00
239/01

248/01

249/01

251/01

256/02

264/03

271/03

280/04

283/04
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Regqulation of Associated Gas Flaring and Venting:
A Global Overview and Lessons Learned from International
Experience

ESMAP Gender in Energy Reports and Other related
Information (CD Only)

ESMAP Indoor Air Pollution Reports and Other related
Information (CD Only)

Energy and Poverty Reduction: Proceedings from the Global
Village Energy Partnership (GVEP) Workshop on the Pre-
Investment Funding, Berlin, Germany, April 23-24, 2003.

Global Village Energy Partnership (GVEP) Annual
Report 2003

Energy and Poverty Reduction: Proceedings from the Global
Village Energy Partnership (GVEP) Workshop on Consumer
Lending and Microfinance to Expand Access to Energy
Services, Manila, Philippines, May 19-21, 2004

The Impact of Higher Qil Prices on Low Income Countries
And on the Poor

Advancing Bioenergy for Sustainable Development:
Guideline For Policymakers and Investors

ESMAP Rural Energy Reports 1999-2005

Renewable Energy and Energy Efficiency Financing
and Policy Network: Options Study and Proceedings of the
International Forum

Implementing Power Rationing in a Sensible Way: Lessons
Learned and International Best Practices

The Urban Household Energy Transition. Joint Report with
RFF Press/ESMAP. ISBN 1-933115-07-6

Pioneering New Approaches in Support of Sustainable
Development In the Extractive Sector: Community
Development Toolkit, also Includes a CD containing
Supporting Reports

Analysis of Power Projects with Private Participation
Under Stress

Potential for Biofuels for Transport in Developing Countries

Experiences with Oil Funds: Institutional and Financial
Aspects

Coping with Higher Oil Prices

Designing Strategies and Instruments to Address Power
Projects Stress Situations

An Analytical Compendium of Institutional Frameworks for
Energy Efficiency Implementation

08/04

11/04

11/04

11/04

12/04

12/04

03/05

04/05

03/05

07/05

08/05

08/05

10/05

10/05
10/05

06/06
06/06

02/08

03/08

285/04

288/04

289/04

294/04

295/04

296/04

299/05

300/05

301/05

303/05

305/05

309/05

310/05

311/05
312/05

321/06
323/06

329/08

331/08
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Energy Sector Management Assistance Program (ESMAP)

Purpose

The Energy Sector Management Assistance Program is a global knowledge and technical assistance
program administered by the World Bank and assists low-income, emerging and transition economies
to acquire know-how and increase institutional capability to secure clean, reliable, and affordable
energy services for sustainable economic development.

ESMAP's work focuses on three global thematic energy challenges:
e Energy Security

e Poverty Reduction

e Climate Change

Governance and Operations

ESMAP is governed and funded by a Consultative Group (CG) composed of representatives of
Australia, Austria, Canada, Denmark, Finland, France, Germany, Iceland, Norway, Sweden, The
Netherlands, United Kingdom, and The World Bank Group. The ESMAP CG is chaired by a World
Bank Vice President and advised by a Technical Advisory Group of independent, international energy
experts who provide informed opinions to the CG about the purpose, strategic direction, and priori-
ties of ESMAP. The TAG also provides advice and suggestions to the CG on current and emerging
global issues in the energy sector likely to impact ESMAP's client countries. ESMAP relies on a cadre
of engineers, energy planners, and economists from the World Bank, and from the energy and
development community at large, to conduct its activities.

Further Information
For further information or copies of project reports, please visit www.esmap.org. ESMAP can also be
reached by email at esmap@worldbank.org or by mail at:

ESMAP
c/o Energy, Transport, and Water Department
The World Bank Group
1818 H Street, NW
Washington, DC 20433, USA
Tel.: 202-473-4594; Fax: 202-522-3018



EECR/[ AD

1V LAY

Energy Sector Management Assistance Program
1818 H Street, NW

Washington, DC 20433 USA

Tel: 1.202.458.2321

Fax:1.202.522.3018

Internet: www.esmap.org

E-mail: esmap@worldbank.org



