THE POWER SECTORIN CUBA:
FINANCIAL AND ECONOMIC CONSIDERATIONS
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SUMMARY AND CONCLUSIONS

Lack of reliable data on Unién Eléctrica (UE) makes
analysis of the energy sector in Cuba very difficult. The
basic methodology used in this paper was to combine
official data with knowledge of power systems in other
countries and the use of international prices to value
tradable goods. The data presented should be consid-

ered first approximations, subject to revision.

The Cuban power sector has suffered since the col-
lapse of the Soviet Union, but Venezuelan subsidies
have compensated this loss to some extent with sup-
port estimated between $3 and 4 billion annually. Af-
ter the blackouts of 2005-06, the Government of
Cuba embarked on a program to reduce electricity
consumption and to expand capacity to generate pow-
er, which they called the “Energy Revolution” (or Re-
volucién Energética). The energy conservation pro-
gram was reasonably successful in reducing daily peak
demand but the results in terms of expanded capacity
are mixed. The installation of about 1,200 MW of
gensets is an extremely costly solution if fuel is valued
at its international price. On the other hand, the gas-
fired generation plants established under a Power Pur-
chase Agreement (PPA) with Canadian company
Sherritt as a partner has been a highly positive develop-

ment, as generation costs and pollution are significant-
ly lower.

UE uses mainly liquid fuels, which result in very costly
generation at today’s crude oil prices and it has very
high technical losses (15%) as well as very low labor
productivity. Without subsidies and with crude oil
prices at $140 per bbl, UE’s annual economic loss
would be almost $3 billion, as the rates it charges its
customers are significantly below full cost recovery

rates.

During a transition, a major reform of the sector
would be necessary to encourage private investment
that would lead to increased efficiency. A well-de-
signed reform of the sector, including full privatization
of the assets of UE, could take 3-5 years. Additionally,
to reduce risk related to volatility of crude oil prices, a
system of incentives to decrease reliance on liquid fuels
should be implemented.

INTRODUCTION

Since the beginning of the revolution, the electric
power sector (referred to hereafter as power sector) of
Cuba has been developed without much regard to fi-
nancial and economic considerations.? This approach
to the power sector has had a long history in the com-

1. The opinions expressed in this paper are those of the author and do not represent the views of the U.S. Government.

2. This paper is the fourth that the author has written dealing with power sector issues in Cuba. Readers interested in more background in-
formation on the lessons learned from power sector reform in Latin America and the former communist countries of Europe and Central
Asia as well as on the power sector of Cuba may want to consult these papers (Belt, 2000, 2006, 2007). The present paper summarizes the

most recent information of the sector and carries out an economic and financial analysis of UE, the electricity utility in Cuba. The author

would like to thank Luis Velazquez for his support in the preparation of this paper and Elizabeth P. Belt for comments. The author is solely

responsible for any errors.
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munist bloc as the sector was considered to have a pre-
eminent political dimension. For example, Lenin said:
“Communism is Soviet power plus the electrification
of the whole country.” Many other quotes by Lenin
make the same point.

In Cuba’s hydrocarbon sector, the situation is some-
what different, as there has been significant private
participation in exploration and crude oil production
beginning in the 1990s. At the same time, internation-
al trade in oil and derivatives, refining, distribution
and pricing do not seem to follow financial and eco-
nomic considerations. This lack of concern for finan-
cial and economic issues may result from the fact that
both the Soviet Union and Venezuela have provided
large subsidies to Cuba by supplying oil and derivatives
at concessionary terms, and Cuban economic policy-
makers do not seem to take into consideration, at least
in the energy sector, opportunity costs.

The power and hydrocarbon sectors are inextricably
linked, as Cuba produces about 85% of its power using
liquid fuels, a very high percentage.* The total value of
the modern energy sector of Cuba has been estimated
at 14% of GDP, compared to about 10% for the world.
In 2007, domestic production of crude oil accounted
for about 40% of total consumption, and the rest was
imported from Venezuela. From the total supply of
fuel oil, about 50% is used for power generation and
50% for transport and other uses, not an uncommon
proportion in other countries (Table 1).

Table 1.  Liquid Fuel Supply 2007

Liquid Fuel Sources bbl/day % of Total
Domestic production 68,000 40%
Imports 102,000 60%
Total supply 170,000 100%
Liquid Fuel Uses

Power generation 85,700 50%
Transport 84,300 50%
Total uses 170,000 100%

Analysis of economic issues in Cuba is severely ham-
pered by lack of reliable data. Also, the dual monetary
system imposes important conceptual difficulties, as it
is very difficult to compare financial flows in U.S. dol-
lars with financial flows in pesos. In the paper, an ex-
change rate of one peso per one US$ is used. The fi-
nancial analysis carried out on this paper should be
considered a first approximation, and more research
should be carried out to refine the numbers, an impor-
tant task given the importance of the energy sector in
the Cuban economy in general and in the fiscal ac-

counts in particular.

RECENT TRENDS IN THE ENERGY SECTOR

Cuba’s power consumption is about 1,300 kWh/capi-
ta, slightly higher than would be expected for a coun-
try at its level of per capita income. Table 2 shows CIA
electricity consumption data for Chile, Costa Rica,
Cuba and the Dominican Republic. The data shows
that Cuba has slightly higher consumption of electrici-
ty than what would be expected for a country of its per

capita income, and that it has a high electricity cover-

age ratio.>

Table2.  Electricity Consumption per Capita
and GDP per Capita

GDP/capita Electricity
Consumption
Country PPP (US$) Nominal (US$) Coverage (%) (kWh/capita)
Chile 14,400 9,874 99 3,062
Costa Rica 13,500 5,525 99 1,730
Cuba 4,500 3,958 95 1,300
Dominican Rep 5,865 3,789 92 1,067

Electricity generation capacity in Cuba increased from
less than 400 MW in 1958 to about 4,000 MW in
1990, an annual compound rate of growth of almost
12%. During the same period, total electricity con-

sumption grew from about 1,500 GWh to almost

3. Vladimir Ilyich Lenin, “Report on the Work of the Council of People’s Commissars,” Dec. 22, 1920 (1920), reproduced in Collected
Works, vol. 31 (1966). Cited in The Columbia World of Quotations. 1996.

4. In 2003, Cuba produced 93% of its power using liquid fuels, the fifth highest percentage in the world. The decline in that percentage is
the result of new gas-fired facilities established under a Power Purchase Agreement (PPA).

5. The conclusion that Cuba has a higher consumption of electricity is based on a regression of the natural logarithm of electricity con-
sumption as a function of the natural logarithm of GDP per capita (PPP basis).
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about 9,700 GWh, an annual rate of growth of 6% (see
Figure 1).

Figure 1. Installed Generation Capacity
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When Cuba lost Soviet assistance, which was estimat-
ed at US$ 5-7 billion per year, it suffered a sharp de-
cline in GDP that was accompanied by a sharp decline
in energy consumption per capita in the period 1990—
95 (Figure 2). Most of the decline is accounted by a
drop of consumption by “industry and construction,”
as other types of consumers, including households, did
not curtail consumption.

Figure 2.  Electricity Consumption by Key
Sector, 1958-2007 (GWh)
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Figure 3 compares per capita electricity consumption
rates in Chile, Costa Rica, Cuba and the Dominican

Republic. It is interesting to note that while Costa Ri-
ca, Chile and Cuba had similar consumption per capi-
ta in 1990, consumption in Chile and Costa Rica to-
day is significantly higher than in Cuba. It is also
important to note that Chile, which relies mostly on
private investment in the power sector, increased gen-
eration much faster than Costa Rica, where the private
sector plays a minor role in the power sector.

Figure 3. Electricity Consumption (kWh/
capita)—Country Comparison
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Cuba’s electricity generation capacity increased from
about 3,800 MW in 2004 to about 5,200 MW in
2006, an annual rate of growth of 17%. This sharp in-
crease is partly the result of the gas-fired generation of
495 MW installed by Sherritt under a Power Purchase
Agreement (PPA) with Unién Eléctrica (UE) ¢ and
the installation of 1,200 MW using small gensets. The
gas-fired 495 megawatts of installed capacity produce
about 15% of total power at a low cost and with mini-
mum carbon emissions, in contrast with the 1,200
megawatts of small gensets, which have high operating
and maintenance costs and high emissions.

Consumption of hydrocarbons increased rapidly from
1958 to 1990, and then consumption plummeted as
the subsidies from the USSR collapsed (during the
“Periodo Especial”). Curiously, while the government
claims that GDP has been increasing rapidly during
the past five years, oil consumption has been flat. This

6. Sherritt is a private Canadian company that is also involved in Cuba in the upstream oil business and in nickel mining,
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is just one more anomaly of Cuban economic data

(Figure 4).
Figure 4. Annual Oil Supply (000 bpd)
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FINANCIAL AND ECONOMIC ASPECTS OF
UNION ELECTRICA

Financial data on UE, the vertically-integrated utility
providing power to most of the country, are not readi-
ly available. Using information from multiple sources,
financial statements for UE were developed and ana-
lyzed. This analysis must be considered a rough ap-
proximation of the actual financial situation.

The main parameters and assumptions used to esti-
mate the cash flow include:

o Total value of sales: US $2,800 million.” Applying
present rates to net sales (total sales minus losses
and minus plant load) results in a figure of US
$2,000 million.

e  Estimated total value of assets: $6.8 billion.

e Annualized capital cost (i = 10%; n = 20 years):
$794 million.

¢  Number of workers: 33,950.

e Total wage bill: CUP 266 million.

e Total use of fuel for power generation: 28 million
barrels.

° Average cost of power generation fuel at interna-
tional prices in 2007: $112/bbl.

7. Cereijo, M. (2008)

e Operations and maintenance costs: 1.5% of total
asset value: $101 million

On this basis, the economic profit and earnings before
interest, taxes, depreciation and amortization (EBIT-
DA) were calculated for 2007, a year when the average
price of crude oil was US$ 87/bbl (see Table 3). In
that year, UE’s economic profit was estimated at about
negative $1.5 billion and EBITDA at about negative
$710 million. With fuel discounted by 40%, EBITDA
would be about positive $550 million.® At present
crude oil prices (US140/bbl), even with a fuel dis-
count of 40%, EBITDA would be about negative $340
million. It is alleged that Cuba does not pay for Vene-
zuelan oil. If that were the case, the EBITDA for UE
would exceed US$ 2,000 million, even if Cuba were to
pay international prices for the proportion of domestic
oil that belongs to the private companies involved in
the Production Sharing Agreements (PSAs).

Table 3. Estimated Financial Results 2007 —
Unidn Eléctrica

Crude Oil Price ($/bbl)0
Description Units 87 100 120 140
Fuel price (80% fuel oil, 20% diesel) $/bbl 112 125 145 165
Economic Profit M$  (1,503) (1,867) (2,427) (2,987)
EBITDA M$ (7090  (1,073) (1,633) (2,193)
EBITDA (fuel discount 40%) M$ 547 329 @ (343)
EBITDA (fuel discount 100%) M$ 2,432 2,432 2,432 2,432

UE is an inefficient enterprise by international stan-
dards, with very low labor productivity, high losses and
over-reliance in liquid fuels. Table 4 summarizes key
indicators for UE and compares Cuba’s power sector
with that of Chile, Costa Rica and the Dominican Re-
public.’® Employees per 1,000 connections at UE are
9.0, compared to 5.0 in the Dominican Republic, 3.8
in Costa Rica and 0.7 in Chile. Losses, which are most-
ly technical as there is almost no energy theft in Cuba,
are 140% higher than in Chile and 88% higher than in

Costa Rica. Losses in the Dominican Republic, a coun-

8. Officially, Cuba buys oil from Venezuela at a discount of 40%, and that is roughly the proportion of domestic oil that belongs to Cuba

under the Production Sharing Agreements (PSA).

9. At the prices prevailing when the paper was written (July 2008).

10. Source: The World Bank—Benchmarking Data in the LAC Region 1995-2005. Data for number of employees in Chile seems too

low.
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try characterized by massive energy theft, are much
higher than in Cuba.!! Most importantly, Cuba’s over-
reliance on liquid fuels (in 2003, Cuba was ranked
number 5 in the world in terms of percentage of total
energy derived from liquid fuels), results in very high
unit generations costs as fuel accounts for 70-80% of
total generation costs. Table 5 shows unit electricity
costs as a function of crude oil prices. Even if losses
were eliminated, costs per kWh would be about $0.33
(crude oil at $140/bbl), costs that would make almost

any economic activity uncompetitive in international

markets.
Table 4.  Productivity and Efficiency
Dominican
Indicators Chile CostaRica Republic Cuba

Total number of connections
Total number of residential connections

4861913 1,236,847 914279 3,923,650
4,486,053 1,080,591 844,613 3,773,720

Total electricity sold per year (MWh) 29,000,000 11,800,000 3,719,640 13,892,760

Electricity sold per connection (MWh/yr) 6.5 10.9 44 3.7
Total losses (in %) 6.5 8.4 42.5 15.8
Total Employees 3,136 4,155 4317 33,949
Employees per 000 residential customers 0.7 3.8 5.1 9.0

Source: World Bank, Benchmarking Data in the LAC Region 1995-2005.

TableS. Union Eléctrica—Total Unit Costs
as a Function of Fuel Prices
(includes generation, transmission
and distribution costs)

Crude Ol Price $/bbl 87 100 120 140

Fuel price (80% fuel oil, 20% diesel) $/bbl 112 125 145 165

Cost per kWh sold SAWh 0310 0336 0376 0417

Cost per kWh generated S/kWh 0244 0265 0297 0328

At present crude oil prices, fuel accounts for about
80% of total electricity costs (Table 6). While increas-
es in labor productivity and reductions in losses can re-
duce costs per kWh, major reductions are not possible
unless fuel costs are reduced through greater plant effi-
ciency and by moving to other less costly sources of
generation, including renewables. In order to deter-
mine the effect of different exchange rates on the fi-
nancial and economic results of UE, sensitivity analysis

was carried out and is summarized in Table 7. As

would be expected, higher exchange rates make the sit-

uation worse.

Table 6.  Unit Percentage Costs

Crude Oil Price
Unit Costs (%) Units 87 100 120 140
Labor % 6.2% 5.7% 5.1% 4.6%
Fuel % 73.0% 75.1% 77.8% 79.9%
0&M % 2.4% 2.2% 1.9% 1.8%
Annualized capital % 18.4% 17.0% 15.2% 13.7%
Total costs (no fuel discount) % 100.0% 100.0% 100.0% 100.0%
Table7.  Effect of Exchange Rates

Sales Revenue
Local Foreign (US

Description (cup) $) Total (US $)
Exchange Rate (CUP/$1) 1.0 1.5 20 3.0
Sales Revenue 2,362.8 437.2 2,800.0 2,012.4 1,618.6 12248
Expenditures
Labor 266.2 00 2662 1775 1331 88.7
Fuel 0.0 31416 3,141.6 3,141.6 3,141.6 3,141.6
Annualized capital 7940 7940 7940 7940 794.0
0&M 60.8 40.5 1014 81.1 7.0 60.8
Total expenditures 327.0 3,976.1 4303.2 41942 4,139.7 4,085.1
Economic Profit 2,035.8 (3,538.9) (1,503.2) (2,181.8) (2,521.1) (2,860.3)

REFORM AGENDA DURING AN ECONOMIC
AND POLITICAL TRANSITION?

Power at reasonable rates would be absolutely neces-
sary for the economic recovery of Cuba. Power is also
necessary for health and education and for the provi-
sion of potable water, which in turn is necessary for
promoting public health. Power has the characteristics
of a private good, i.e., consumption by one individual
subtracts from the supply that would be available for
another and it is easy to exclude consumers from its
use. Given that a transition Government of Cuba
(GOC) will need to increase sharply the provision of
many public goods such as the administration of jus-
tice, it should not give particular emphasis to the pro-
vision of private goods. Therefore, a priority should be
given to charging sufficient rates for power and to pol-
icies designed to introduce private investment as soon
as possible. This section summarizes previous papers

written by the author.

11. Energy theft in Cuba is penalized with exorbitant fines and even prison.

12. This section is based largely on Belt and Velazquez (2007).
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Reforms of the power sector would have to be under-
taken in coordination with macroeconomic reforms
and reforms in other sectors. The following examples
illustrate this point:

e There may be a need to have an overall privatiza-
tion strategy;

e Some of the assets of the UE were confiscated and
other assets built on land that was confiscated, so a
reform of the power sector and particularly priva-
tization has to be carried out under a framework
for addressing property claims;

o the large subsidies from Venezuela, and their po-
tential withdrawal under a transition, will result
in a macroeconomic imbalance that has to be ad-

dressed;

e There is a need to increase power rates sharply to
reach full cost recovery, but those rate adjust-
ments have to be coordinated closely with policies
designed to bring all prices in the economy closer
to international prices; and

e Power rate increases will affect real incomes of the
poor and must be coordinated with the establish-
ment of a social safety net and the establishment
of life line rates or other mechanism to ensure that
the poor are not hurt too much by the necessary

increase in power rates.

An infrastructure reform strategy should be developed
by the authorities, and should address issues not only
of the power, telecommunications and waters sectors,
but also should deal with roads, ports, and airports.!3
Consultants could assist in the formulation of the
strategy. Other important activities would be visits by
Cuban officials to countries that have reformed in Lat-
in America (Chile, Guatemala, Peru, El Salvador and
Colombia, for example) as well as countries in Eastern
Europe (Czech Republic, Estonia and Poland, for ex-
ample). This strategy could be completed in 3-6
months; periodic seminars involving civil society
should be carried out to increase transparency. It
would also be necessary to make a rapid assessment of
the assets of the power company and the main water
systems.

The legal/regulatory framework for the different infra-
structure sectors has to be developed and the laws en-
acted. A critical issue is the legitimacy of the authori-
ties before free and fair elections are conducted. Once
the laws are enacted, a multisector regulator should be
established and staffed. The staff will require training
on the job as well as abroad. Good possibilities for
training abroad include the Public Utilities Research
Center of the University of Florida (PURC) and the
Kennedy School of Government at Harvard (specifi-
cally the course Infrastructure in a Market Economy).
The regulator can also be supported by foreign consul-
tants who would also provide on the job training. Ad-
ditionally, partnerships with U.S. under the National
Association of Regulatory Utility Commissions
(NARUC) with a U.S. state regulator could be a pow-
erful instrument for enhancing the skills of the staff of
the Cuban regulator. The specific reforms of the pow-
er, telecommunications and water sectors are discussed
below.

While in 2005-06 Cuba faced blackouts, the situation
has improved markedly as a result of conservation
measures, the installation of additional gas-fired gener-
ation and the installation of about 1,200 MW of small
gensets, although these gensets are a very high cost,
short-term solution. The first priority for the authori-
ties would be to introduce measures to avoid asset
stripping and tunneling. The second priority would be
to perform an emergency rehabilitation program of
crucial infrastructure components to ensure the avail-
ability of power to critical facilities. Depending on the
willingness of the managers of UE to implement mea-
sures to increase efficiency and safeguard the assets,
two programs of external support could be considered.

e Under Plan A, the GOC would seek international
support to bring in consultants to help UE im-
prove financial management, billing, Information
and Communications Technology (ICT) systems,
etc. For this plan to be effective, the managers of
UE must be fully supportive.

e Under Plan B, the authorities may choose to de-
velop some form of performance—based manage-
ment contract. These contracts should: (1) be

13. In the discussion that follows, it will be assumed that the authorities have requested support from bilateral and multilateral donors.
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awarded through an International Competitive
Bidding (ICB) process; (2) they must give opera-
tors control to be able to manage the business, in-
cluding reducing staff; and (3) managers and em-
ployees should get financial gains from better
performance. The lessons learned form USAID’s
study of operations contracts could be a valuable
input for the design of a contract for UE.
To achieve a competitive market, it is first necessary to
unbundle the sector, i.e., to separate generation from
transmission and from distribution. In a market the
size of Cuba, three to four distribution companies
would have to be formed. Each major generation plant
is of a sufficient size that they could be become a sepa-
rate enterprises. Limits on vertical integration, i.e.,
prohibition of ownership of generation and transmis-
sion, and horizontal limits, i.e., maximum ownership
of generation assets as a percent of total system genera-
tion, would be advisable. A complex issue is whether it
is advisable to have a transmission company separate
from the system operator.
The different alternatives are discussed thoroughly in
Sally Hunt’s excellent book Making Competition
Work in Electricity. One option is to combine trans-
mission and system operations in one company (which
we call Transco), such as the National Grid Company
in the United Kingdom. This is also the model in
Spain and Scandinavia. The other option is to divide
the system operation into an Independent System Op-
erator (ISO) and a separate transmission company
(Gridco). This is the model in Argentina and in many
parts of Australia. The determination of the most ap-
propriate model for Cuba has to be the result of an in-
tense dialogue between the authorities and consul-
tants.
Privatizing the power sector is, by necessity, a lengthy
process. The privatization process must be carried out
competently and with a high degree of transparency,
including consultations with civil society. The privati-
zation of Chile’s power sector, the first such privatiza-
tion process in Latin America, took almost 10 years,
while Argentina’s took two years. In the case of Cuba,
where many of the necessary institutions do not exist,
such a process would take between 3-5 years.

The sequence of privatization of the different compo-
nents is also important. After laws have been enacted

and the regulator has been established, it is important
to adjust rates before privatization takes place. The
recommended sequence is to privatize the distribution
companies first, after rates are at—or close to—cost re-
covery. After these rates have been market-tested for a
few months or a year, the generation companies can be
privatized. Given that the main clients of the genera-
tion companies are the distribution companies, it is
important that they are in a strong financial position
before the generation companies are privatized. It is
best to keep transmission in the public sector, and the
system operator can be either a state-owned enterprise
or owned jointly by all market participants, including
the government.

Cuba should reduce its dependence on liquid fuels for
generating power in order to reduce risks associated
with price shocks. Fuel diversification and modern
power generation technologies should be top priori-
ties. In order to promote fuel diversification and effi-
ciency, for new power generation Cuba should pro-
mote greater use of:

e Natural gas. Viability would depend on domestic
availability of gas unless volume can justify a de-
gasification facility to process imported liquefied
natural gas (LNG).

e Biomass and biofuels including alcohol and ba-
gasse. This will depend on a resurgence of the Cu-
ban sugar industry.

e Wind, which is becoming more competitive to-
day. Cuba just installed 5.1 MW in Gibara, in the
Holguin region, and that there are plans to install
up to 100MW.

e Mini-hydro potential is fairly limited, but should
be developed wherever possible.

e Solar based on photovoltaic cells is still high cost
except for some specialized applications; concen-
trated solar may be an option in Cuba.

e Coal. As Cuba does not have coal deposits, using
this fuel would require the development of bulk
cargo port facilities. Presently, several countries in
Central America are considering this option.

Tariff free imports of machinery and equipment for

renewable generation and reasonable tax breaks could

reduce over-reliance on liquid fuels. These incentives
have to be well-designed to avoid the establishment of
costly generation plants.
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