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1 » Introduction 

The electrical industry in British Honduras, at the national level, has 
undergone a rather slow development due to the scarcity of population and 
the consequent low rate of industrial development. With the exception of 
the capital city of Belize, which has an adequate electricity service, and 
some private industries which have their own power plants, the supply of 
electricity throughout the country is insufficient. This situation 
constitutes a serious obstacle to the balanced economic development of the 
country. 

The official institution that handles the electric system in the 
city of Belize is highly efficient. However, in the rest of the country, 
the équivalent official institutions are unfit to handle the electricity 
supply since they do not have the necessary know-how, thus making more 
difficult the tackling of the electrification problem on a national scale. 
For the above mentioned reasons the cost of electricity is high, which In 
turn restricts the consumption of energy and further impairs the already 
unfavorable balance of payments of the country. 

British Honduras has very favorable hydraulic resources for the produc 
tion of energy; however, despite the specific recommendations of preliminary 
studies made 10 years ago, no collection of basic river flow data or system 
atic evaluation type studies of these resources has been started up to the 
present. The lack of this valuable information will delay the eventual 
integration of the more important electrical systems of the region whose 
feasibility depends greatly on the utilization of low cost hydro power, 
and as a direct consequence the general economic activity of the country 
will be hindered. Moreover, this delay will mean a serious draw-back to the 
Solution of the problems of water supply for human and industrial consump-
tion in Che great majority of the towns, which due to their surrounding 
flat topography, need reliable low cost electric power for pumping. 

This report contains an analysis of this problem in British Honduras 
and the reconsnendations for its most favorable solution, based on the Infor 
mation available to us at present. Furthermore, a study is made of the ad-
vantages to British Honduras if it were to associate with other countries 
of Central America in the coordination of their respective electrification 
and water resources development programmes. 

/2. Status 
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2» Status of the electrical energy supply in British Honduras 

The total installed capacity in British Honduras includes 3 602 ktf of 
public power and 3 185 kW of private power (47 per cent of total)* The 
former produced ^million kWh while the latter 8,6 million Mih in the 
year 1963 (see tables,I, 2 and 3 of Annex B). These figures result in 
annual per capitar\ values of 68 watts and 185 kWh which are above the 
mean values registered for Central America in that same year. 

The only areas that have electric service are.some of the urban 
zones where the isolated government plants operate. With the exception of 
the city of Belize* which has 24 hour«service., in,the rest of the towns the 
electricity service is usually limited to 6 hours at night. 

The energy constitution is restricted due to its poor quality and the 
limited offer, making the per capita demand in these towns about one third 
of that of the ,city of Belize, The ruxral areas have no electricity what» 
"soever, with the possible exception of privately-owned small plants for 
the use of well-to-do farmers, 

, Some of the industries use part of the steam required for the indus-
trial processes,in the generation of electrical energy (sugar mills and 
citrus plants). Of these the Corozal sugar mill used in 1963 sugar cane 
straw as fuel to produce part of its energy, while the rest of the industries 
had to use imported fuels. In this connexion it is worth, mentioning that 
the total importation of fuels for the generation of electricity in both 
private and public plants amounted, in round numbers, to 250 000 B.H. dol-
lars, which represents approximately 3 per cent of the total domestic ex-
ports. 

The consumption of energy throughout the year seems to have well 
defined variations caused by.the increased activities for the handling of 
crops (December to May for the sugar mills and October to May for citrus 
plants) and,by. the fishing seasons,.that tax to their maximum the freezing 
chambers and ice factory in the City of Belize. The typical daily and 
monthly load curves in a future interconnected system (including only a 
small percentage of.industrial load) will correspond approximately to the 
ones obtained at present for the City of Belize (see table 4 of Annex B), 
relating basically to a high domestic load and specifically to lighting, 
air conditioning and electric fans. This assumption is based on the fact 

17 British Honduras estimated population up to 31-12-63 was 99,400 
inhabitants. 

/that 
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Chat climatological conditions are similar throughout the region being 
considered and the fatal!iar customs and average per capita income do not 
Show great variations. The average annual load factor observed for 1963 
was 51 per cent and for a typical week day 63 per cent, values which are 
considered normal for systems of similar characteristics* 

The public electric enterprises are owned by the State* 
If the entire country is viewed as a unit, the poor utilization of 

the total installed capacity becomes readily apparent. This situation can 
be measured by the total number of hours of effective usage in a year's 
time as shown in table A , The results point out the true nature of the 
electric problem in the country, which can be described as follows: Isolated 
plants serving underdeveloped markets and private industries self-supplied. 
This latter condition restrains the incipient development of the industry* 
The most important of them is the Belize Electricity Board, a decentralized 
entity which efficiently operates the electricity service in the city of 
Belize. In the rest of the principal cities (see table of Annex B) the 
small diesel electricity plants and the corresponding distribution systems 
are operated by local town Boards which are not technically qualified for 
this kind of service, and as a result the electricity is of poor quality 
and very expensive* Also the handling of the electricity is considered by 
the local Boards more as an additional source of revenue than as a service 
to the community* 

The 1961 hurricane caused severe damage to the generating plants 
as well as the transmission and distribution systems throughout the country* 
This situation served to show the high quality of organization of the Belize 
Electricity Board which was able to restore normal service after a short 
period of intense work* The same cannot be said for the other towns such 
as Stann Creek where, up to the present, the electricity service has not 
been restored. In the City of Belize the generating plant, the trans«* 
mission and the distribution systems look neat and well-kept, having been 
designed for hurricane conditions at least similar to the one which occurred 
In 1961« In the small cities the majority of the generating plants and 
distribution systems are old, and cannot be considered to be In proper opera£ 
ing condition* 

/Table A 



CENTRAL AMERICA AND BRITISH HONDURAS» INSTAU^D CAPACITY, ELECTRIC PRODUCTION K 
PER CAPITA, AND UTILIZATION OP GENERATICI CAPACITY, 1963 v r 

i' • ' • y v 
Public Utilities and Private Installation» r-' 'I. ;/ " 3 

* ¿t 
• - - ». " ""H " ""- 1 "', 1.'.. . 1 1 "* 1 n 1 ' I w •• •.; ••-• 

Installed capacity Electricity production Utilization of generation capacity 
watts per capita kffh per capita Hours per year Per cent of year 

Guatemala 22 89 4 050 46,2 

El Salvador o i - 39 124 : 3 200 36,5 

Honduras- : 19.. 58 • 3 050 • 34,8 

Nicaragua V Ä • ' 48 154 3 200 36,5 

Costa Rica 112 388 ' 3 460 39,5 
Central America 3 9 135 3 460 .• ? .. . ; 39,5 v • ». „ ™ 

a/ British Hondurasr-' 68. 3185 : 2 720 ... r 31,0 
Source » {¡.lcctric Statistica from Central Anerica end Balls® Electricity Board,data, 
a/ Population estimate in 99 400 inhabitants at 31 December 1963. 
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The prices charged for the use of electrical energy are approximately 
60 per cent higher than the ones for similar systems in the Central American 
countries (see table B). In the City of Belize the prices in general are 
lover than in the rest of the country* The existing tariffs result in 
reduced costs for higher consumption, and in slightly lower prices for 
domestic consumers than for commercial and industrial users for equal constat^ 
tion. (See table 5 of Annex B*) 

The Electricity Board in Belize City is continuously promoting the 
consumption of energy by carrying out industrial activities of its own 
such as freezing chambers and an ice factory) and by an active programme of 
selling and renting electrical appliances to the consumers similar to the 
ones carried out, at their start, by the rural electricity cooperatives in 
the United States* These activities have given the Electricity Board 
excellent economic results and have also resulted in a considerable increase 
In energy consumption, evidenced by the fact that in December 1963 the total 
energy used was 22 per cent higher than in December of the previous year* 
The experience already obtained in the handling of these activities could 
be advantageously followed in the rest of the communities receiving electric 
service and adapted to many areas of Central America* 

It is convenient to point out the msgnificent higher management of 
the Belize Electricity Board which has resulted in a highly efficient 
administration evidenced by the economic results obtained (electrical activi^ 
ties only) for the year 1963* (See Table 6 of Annex B). The Board's net 
income (total revenues minus operating expenses and depreciation) for that 
year was 181 200 B*H* dollars equivalent to a return of 12,3 per cent on 
fixed capital (gross fixed assets minus accumulated depreciation plus work* 
ing capital) which compares favorably with the average similar returns 
obtained by the most important electrical enterprises in Central America* 
The total cash income (net income plus depreciation) for that same year 
amounted to 254,000 B.H. dollars which could serve to safely cover a 
considerable loan for new investment* If the other activities of th-» 
Electricity Board already mentioned were to be included the economic results 
would be even better» 

/Table B 
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V i"- Table B • ! 

CENTRAL A^RIClA AND BRITISH HONDURAS» ÄVEßAGE INCOME PER 
ü ; oKM PUBLIC UTILITIES, 1963^ î v.-J 

Country 

Average 
; - income 
per kWh 
(Cents 

of dollar) 

Number 
o£ 

customers 
(Thousands) 

'''Average'- -x 
..consumption . 

P®r ; 
customer 
.' (kWh) 

Guatemala 

El Salvador J 

Honduras : 

Nicaragua 

Costa Rfca. 

Central American : 

British HondiiiäS^ 

i ? V " ; : •-' 

l 'i' i' :•>-.» i, f 

3,62 

3,25 

4,80. 

3,80 

2,01 

.3 04 

4,77 

114.0 

102,8 

35,3 
; 60Ì0 

111,0 

423.1 

5,2 

2,480 

\ 2 710 

- 2 210 

2 125 

3 840 

2. 760 

I 570 
Source: Electiric statistics of Central America and British Honduras, 
a7 Includes only the city of'Belize, <. 

t. <• J 

••• v. 

/The special 
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The special political situation of British Honduras has made dif-
ficult the access of their small electrical enterprise to the international 
money markets, contrary to the experience already obtained by the Central 
American countries* This fact has limited credit In British Honduras which, 
for other countries of the region, have reached equity/debt ratios of the 
order of 40/60. The Belize Electricity Board has been depending on short-
term loans from industrial concerns or the Government without making use of 
the long-term type loans. This situation has been made possible due to 
their efficient management and their high tariffs* However, as the systems 
grow and a national solution to the electricity problem, based on a high 
standard of low-cost service on a country-wide basis, becomes a necessity, 
long term loans will become imperative* On this subject it is important to 
remember that the rehabilitation of the electricity system in Belize after 
the 1961 hurricane was made possible largely by funds donated by thá 
British Government* Until now, the interest in the electricity problem 
has been rather limited to the operation of the best electrical market in 
the country,(Belize City) without major concern over the price of the energy 
to be used by the individual consumer, the supply of electricity to the 
rest of the country, or the improvement of the economy through the advantage-
ous utilization of the hydroelectric potential. 

3* Future electric development in British Honduras (years 1964-1973) 
a) General 

In the following pages a study is made of a possible expansion pro-
gramme for the electricity systems of the most important areas in the 
country. This study is aimed at establishing the general features of such 
a development in order to point out and reinforce the recommendations for 
subsequent action based on this report. 

Consideration was given to several alternative solutions, including the 
use of thermal power plants only, and the combination of thermal and hydro-
power to serve an integrated system comprising the most important cities of 
the Central and Northern region of the country* For the sake of simplifica-
tion the few isolated plants in the Southern area have not been included 
in this report* The most favorable alternative for the economy of Belize, 

/consisting 
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consisting of thermal 'and hydro-power combination, is explained further on 
in certain detail ifo order to make more clear the necessity of ,carrying 
out a aumberofstudies to attain in due time the minimum goals proposed in 
the programme. 

Theassumptiohof highest implications within the proposed programme 
is the one referring to the existence of a favorable hydro-electric poten®. 
tialof considerable magnitude that could be utilised economically. Speci. 
fically, the plíán contemplates the construction of the hydroelectric pro- • 
ject "Vaca-Falls'J which would utilize the waters of the Macal & Iyer (Eastern 
Branch of the Be U s e River) and of its tributaries, San Juan River and 
Privassion Créek. This project was evaluated in a preliminary, study made; 
in 1952 by engineer's Of the English consulting firm of Sir William Hakrow and 
Partners, who Considered that it was possible to install 1,0, to 12 MW 
in two projects within that zone. Unfortunately, in spite of the reconmenda 
tions made at that time regarding the collection of river flow.data In the 
zones most likely ¿0'have hydroelectric potential, nothing has. yet .been 
done . to start a sitréaíá gauging programme* On the other hand, there are 
several rain gauging stations within the area where continuous records are 
beting kept (see Table 7 of Annex B). This information will be of gsfeat 
importance for the extrapolation of the meager river flow data that should 
be obtained from now until the initiation of the construction of. the first 
project,^which Couli bfe-Smarted by 1968-69, assuming a tight schedule* 
Similar situations regarding the lack of sufficient river flow data from 
direct.measurements báve already been confronted in Central America*.. How-
ever, they have been solved using conservative assumptions as .to the 
available flows and keeping the designs flexible enough to accommodate .. 
future modiflcátlons as moré information becomes available* , 

b) • Power Market (1964-1975) : 

The power market study is based, on the as sump tIon that it will be 
feasible to supply economically ttie. central and northern region of the 
country by means of an integrated system uniting all the electrical facili-
ties of these regions, which at present are the.,most Important in the 
In the country. 

v /The electricity 
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The electricity demand in the City of Belize has been assumed to 
grow at a rate of 10 per cent (compounded) which corresponds to the observed 
growth of cities in Central America with similar characteristics of devebp-
ment and of energy supply conditions (San Pedro Sula in Honduras, Quezal-
tenango in Guatemala, Leon and Granada in Nicaragua, and David in Panama). 

The potential electricity demand in the towns of Corazal, Orange Walk, 
El Cayo, Benque Viejo, Middle sex, Pomona and Stann Creek, has been esti-
mated as equal to 50 per cent of the capacity and energy demand for the 
City of Belize, which for the year of 1963 resulted in a per capita demand 
of 28 watts and 125 kWh* The growth in energy consumption based on an 
adequate supply of electricity at reasonable prices was estimated also at 
10 per cent (compounded). According to the proposed programme those towns 
should have 24 hour service from 1966 on. 

The isolated industrial loads that could eventually be interconnected 
to the integrated system already mentioned, such as the citrus plants and 
partly the San Roman Sugar Mill (where sugar cane straw can be used eco-
nomically for the generation of energy until a better use is found for it) 
have been estimated to grow at 5 per cent (compounded) which approximately 
corresponds to the normal growth of these activities. All the aforementioned 
assumptions are considered rather conservative in relation to the future 
potential of the British Honduras electricity market. Some of the possible 
additional loads not included were, firstly the pumping loads for water 
supply systems (superficial or ground water sources). The implementation 
of these systems will be more feasible with the proposed electric system* 
Secondly, industrial loads from new industries to be established in the 
near future. Thirdly the true existing electricity deficit, inclusive of 
the City of Belize, This deficit is evidenced by the low average energy 
consumption per customer of the City of Belize in comparison with other 
Central American countries (inclusive of rural consumers) notwithstanding 
the fact that the per capita income is lower in the latter countries (see 
Tables B and C), 

/Table C 
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Table C 

CENTRAL AMERICA AlJD BRITISH HONDURAS i GROSS PRODUCT PER CAPITA» 1959 

Country ' Gross product per capita 
(Dollars, I960) 

Guatemala 262 

El Salvador 190 

Honduras 196 

Nicaragua 220 

Costa Rica 385 " ; 

Central America 240 

British Honduras 341 
Source» CEPAL, Mexico. 

/The results 
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The results obtained in the power market study for the proposed system 
are shown on Table 8 of the Anne* and give a total of 40,440,000 kWh and 
9,350 k«J for the year 1975« These values together with those corresponding 
to other public and private installations give per capita values of 365 
ktfh of energy production and 94 watts of installed capacity for the year 
1975 which corresponds approximately to the equivalent values obtained in 
Costa Rica in the year 1963. (See Table A.) The rate of growth of the 
per capita values between 1963 and 1975 would be 97 per cent for generation 
and 38 per cent for installed capacity which are similar to, or lower than 
the ones observed in Central America for the period 1950-61 (See Table D). 

\ The foregoing shows that the proposed programme is not over ambitious nor 
out of proportion to the economic and management capacity of Belize. 

c) Proposed programme 
i) Generation and Transmission. Considering the general character-

istics of the hydroelectric potential and of the markets to be served, it 
appears that the most economical way to supply the electrical necessities 
of the Central and Northern integrated systems is through the complementa-
tion of the hydro and thermal systems. In other words the p reduction of the 
Small hydro-projects which according to the existing data would most like-
ly be run of river with small storages for dally regulation, should be 
complemented by thermal generation produced at the most important local 
centres. During the rainy season the hydro plant, would operate at the 
base of the load curve with the thermal plants generating peak energy for 
a few areas dally« In the dry season the thermal plants would provide the 
base load to make up for the deficit in river flow, while the hydro plants, 
making use of their dally regulating basins, would operate at fyll capacity 
on the peak of the demand curve. The hydro plants should be built mostly to 
displace existing thermal production, that Is to say, once there is a ready 
market for them. This manner of supplying the needs of the electrical 
markets has already been advantageously used for the central integrated sys-
tem of Costa Rica, which is the biggest in Central America and the one with 
the lowest production costs. Similar ideas to those just exposed have 
been sustained by Belize technicians in the past. (See Appendix A.) 

/Table B 
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" • •• • • Table D • - .•/ .. - ... : 

CENTRAL AMERICA AND BRITISH HONDURAS i PERCENTAGE INCREASES OBSERVED IN 
THÈ PER (SAPÏTÂ' ANNUAL PRODUCTION AND INSTALLED CAPACITY, 1950-1961 

Country 
Percentage increases ' 
(Annual production 

per capita) 

Percentage increases 
••! (Installed capacity 

per capita). 

Guatemala 84,9 83 

El Salvador , 141,5 w IO
 

Honduras: -, 45,3 54 

Nicaragua ' ' 87,1 42 

Costa Rica 57,8 75 

Centroamêrica 85,6 82 
a / British Honduras- < 97,0 38 

Source i HatIones Unidas, Estadísticas eléctricas d« Centroamêrica y Pánamá, 
1960-1961 . 

a/ Corresponds to the period 1963-1975. 

/ F o r the 
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For the size of the present and future power market (up to 1975)» 
and the operating conditions already described, the thermal plants more 
appropriate to complement the hydroelectric plants proposed, are the ones 
equipped with dlesel electric units similar to those existing in the city 
of Belize, which permit a very flexible operation* 

Considering the present status of the evaluation studies for the 
Vaca Falls hydroelectric project, it is estimated that the earliest possible 
date for the Initiation of Its construction would be the year 1969, 
thus allowing a period four and a half years to make the necessary studies, 
and the required financial negotiations* The study of the financial 
alternatives could be started at an early date based on very preliminary 
figures relative to the cost of the project and its complementaiy features, 
equivalent to the ones of an entirely general nature presented in this 
report* 

It does not seem convenient to start the electrical integration of 
the distant load centres until low cost hydro-power becomes available* As 
a consequence, no basic Interconnections have been programmed In the first 
few years where only thermal generation is contemplated« On the other 
hand, small interconnections have been proposed where they can benefit 
important rural zones, such as Corozal - Orange Walk, El Cayo - Benque 
Viejo and Stann Creek - Pomona which, in addition, will link the public 
systems with the private power plants used by some of the most important 
industrial installations such as San Roman sugar mill and Pomona citrus 
factories, which in turn will provide a more reliable service with possible 
reduction in operating costs. 

It has been anticipated that the electrical systems presently under 
the local town boards including the Belize Electricity Board will be trans 
ferred to a specialized institution of national scope (National Electricity 
Board), which would start operations by 1966* By that same year all the 
towns included in the programme would have 24 hour continuous service 
provided by means of isolated diesel electric plants. In the year 1972, 
when the Vaca Falls hydro-project comes into operation, the only other 
power plant to remain in the integrated system will be the one for the city 
of Belize* The rest of the diesel units would be moved to other towns in 

/the rest 
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the rest of the country such as Punta Gorda, Mango Creek, Monkey River, 
San Pedro, Columbia etc., which are not included in the electrification 
programme proposed in this report* It is probable that the electrification 
of these areas would follow a similar pattern to the one visualised for the 
North-Central area, in other words the electricity supply at the beginning 
would be provided by isolated diesel plants, and at a later stage they 
could be interconnected to.the North-Central system or'obtain energy from 
a nearby hydroproject forming another integrated system. Another pos-
sibility would be the construction of the first hydro project to serve 
the North-Central integrated system on the rivers of the Maya Mountains 
watersheds, thus facilitating the interconnections with the southern region 
and of the electrical integration of the entire country* The eventual 
interconnection of the Belize electric systems with the Matias de Gilvez -
Puerto Barrios system in Guatemala and the Chetumal system in Mexico could 
imply economical and financial advantages to the countries concerned and 
at the same time provide a greater margin of safety in relation with the 
quality and continuity of the service to he given« 

The proposed additions In generation for the period 1964-75 are the 
following» (see Table 8 of Annex B and Figures 1 and 2). 

! . . * » J ucn*g milt Addition of two 1.000 kV diesel units, in the same 
location of the existing power plant, the first one to start operating lit 
1965 and the other one in 1969* Furthermore, one additional diesel unit 
of 2,000 kW to be plaeed .In operation by 1976* •j : . ' 

Corozal. Addition of one 200 kW diesel unit at Corozal in 1966 and 
a similar one in 1968* Construction of a transmission line between Coro* 
sal and Orange Walk and interconnection with thè San Romati Sugar Mill in 
1966. This line should be insulated for 69 k v a i it «ill become part of 
the principal transmission system afte* 1972. However,up to that date 
•if- ' . • 

it could operate at 13.8 kv. Underthisaet-up,the Corozal plant would 
also serve Orange Walk andthenearby ruralareas. 

El Cayo. Installation of.'One 100 kw diesel unit in El Cayo and a 
13.8 kv subtransmission 1ine between this town and Benqùé Viejo by 1966* 
Addition.of a similar generating unit and constbiction of a transmission 
line to the site of Vaca.Falls itydro project in 1968. This line would be 
used at the beginning to supply the enefgy reqdired for the construction 
activities of theHydro project andlater t* carry thè Hydro energy 
to the small towns in that area« 
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Stann Creek. Installation of a 200 kW diesel unit at Stann Creek, 
construction of a 13.8 kv subtransmisslon line to Pomona and interconnec-
tion with the power plants of the citrus industries. In this manner the 
electric service will be available to all the nearby areas. 

Mobile Diesel Plant. In order to provide the necessary reserve for 
the small isolated systems namely Corozal, El Cayo and Stann Creek a mobile 
diesel unit of 200 kW capacity should be acquired. This unit should be 
(rackmounted and kept in readiness at all times, thus eliminating the neces-
sity to have reserve units at each one of the locations just mentioned. 

Vaca Falls Hydro-project« The construction of the project is to be 
started in 1969, so as to have it ready for operation In 1972. It will 
consist of 3 units of 2,000 W each« In addition the following main trans 
mission lines will be constructed (see Figures I and 2) Line Vaca Falls-
Hew Capital site- Belize*. ............................... 69 kv 
Line to Orange Walk* 69 kv 
Line New Capital site - Pomona......... 34 kv 

In this manner by 1972 there will be an integrated system limited 
at the north by Corozal; at the south by Stann Creek; at the east by 
Belize City and at the west by Benque Viejo, with electrical energy of 
similar quality and at the same prices* 

The 69 kv transmission voltage chosen for the high tension lines 
appears to be the most economical in accordance with the electrical develoj) 
ment of the region and the transmission distances involved* The subtrans-
misslon voltages of 34.5 and 13.8 kv allows direct distribution to the 
consumers alongside the lines* 

11) Distribution. Construction of up-to-date distribution networks 
for Corozal, Orange Walk, El Cayo, Benque Viejo and Stann Creek during the 
year 1965 so as to be ready the fbl lowing year together with new diesel electric 
units. "Die new distribution system and their extension , ;s well as those for the 
city of Belize, should be done at 13.8 kv and the hew diesel units should 
generate directly at this same voltage to save the cost of step-up sub-
substations* This voltage makes possible the direct extension of the 
service to other rural communities within the area with the installations 
costing nearly the same than for the lower voltages (2.4 and 4*16 kv.) 

/The proposed 
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'Thfe ptopbsfed lnvestments in distribution do not include extensions out» 
;side òf urban;:;ereaa with the.-exception of those specifically' mentioned* 

i sir-':: i . ' •••' 
d) Investmectproerararne » (See Tables 9 and 10 of Annex B), 

The total investment required for the period amounts^to 
9,860*000 dollars,subdivided into 3,920,000 fòt local expénaes and 5,940,000 
for foreign nosts;* A subdivision by the main type of investments is'"as 
follows: f 

' • . INVESTMENT PROGRAMME : " 

(Thousands of B»H* dollars) 

type of 
•/::•; • investment 

Total 
investment 

Local 
expenses 

Foreign 
expenses 

Generating plants' - - - 5,751 2,546 3,205 
Transmission and sub- - < 
transmission lines . 3,200 962 2,238 
Distribution networks . 711 214 497 
General plant and 
miscellaneous 198 198 

• 

Tpjtal 9,860 3,920 5.940 

The valueof thé tbtai systems (fixed assets) in operation by 1975 
will amount to 10,878,000 B.H, dollars, giving a cost per Installed kW 
of 950 B.'UVdollars,about 30 per cent of this value corresponding to the 
main transmission system* The individual investments have been estimated 
using similar' costs already obtained in Central America or previous estima-
tions such as Is the case in the Vaca Falls hydro-project* 

The most important unit costs used for.the estimation of the dif-
ferent works included in the proposed programme are the following: 

/YRÇRR COSTS 
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UNIT COSTS 

Unity Cost (B.H. dollars) 

Piesel power plants 
1,000-2.000 kW units 
100-200 kW units 
200 kW mobile unit 
itydroelectric plant 
(includes step-up substation) 
Transmission lines 
69 kv 
34,5 kv 
13.8 kv 
Stepdown substation 
69/34.5 - 13.8 kv 
Distribution network 
Belize City 
Other towns 

kW 
kW 
kW 

kW 

km 
km 
km 

kva 

customer 
customer 

286 
325 
375 

700 

7 150 
6 430 
5 730 

28.70 

100 
75 

Special attention should be given to the standards of design and 
construction for the transmission and distribution systems which in the 
proposed programme have been assumed similar to the ones used by the 
Rural Electrification Administration In the United States or in Central 
America by El Salvador and Costa Rica, The erection of the transmission 
and distribution lines has been assumed to be done using wood poles 
adequately treated to increase their useful life. If, during the actual 
Implementation of the programme, higher standards were to be chosen for the 
specifications of the equipment and for the safety factors to be used in 
the construction and operation of the systems the final costs would be 
increased beyond the ones justified for an incipient electrification 
development like the one under consideration with the corresponding reduc-
tion in economic benefits. The proposed standards have already demonstrated 

/ t h e i r 
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their efficiency in countries such as El Salvador and Costa Rica with an 
industrial development -many times bigger than the one foreseeable for 
Belize in the near future» The failure to use adequate electrical stands 
*rda ''in sôàïê' oF' tfie" electrification programmes in Central Ameripa hayje* 
been the main cause for the long delays in their actual, implementations 
with negative effects on the economy of the respective regions-which were 
not ready to support an electrical service of the highest quality« 

Special care should be taken in the selection of the engineers for 
the planning and design of the different phases of the programme. They 
should have considerable experience in developments of similar character-
1stles and should become familiar with developments of equal magnitude in 
Central America. All the existing electrical systems in Central America 
have had to pass through similar stages as the ones under the proposed 
programme in which considerable investments were required for their exten-
sion and. consolidation to provide good quality service in extensive regions 
of their respective countries. 

e) Income statement. (See Table 11 of Annex B,) 

_ The economic results-can be measured by the figures from the income 
statement which was prepared for the period 1963-75 under the following 
assumptions» 
' l) Creation of an institution (National Electricity Board) 

responsible for the solution of the electrification problem on a national 
scale. This organism would take over the Belize Electricity Board as soon 
as possible and the rest of the governmental systems by 1966. 

11) Extension of the eJ&CtriCal tariffs for the city of Belize to 
the rest of thé Isolated townà by 1966. A reduction of 15 per cent in the 
energy pricehas been assumed for thé period between 1963 and 1975. 

ill) Initiation of energy wholesale to the existing industries by, 
1972 when the Vaca Hydro-project comes into operation. The estimated sel-
ling pricé-of 2v5' cents"of B.H. dollars is considered adequate to justify 
the acquisition of energy by those industries that presently have their 
own power plants. In the case of'the San ftoman Sugar Mill only the sale of 
part¡of their total energy needs is considered as they can continue to 
produce low cost energy by burning sugar cane straw. 

/iv) The operation 
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iv) The operation and maintenance expenses have been based on 
the actual costs obtained in other areas under similar conditions* The 
tax-free fuel cost paid in Belize is approximately 30 per cent higher 
than in other Central American countries. It has been assumed that 
these prices will be maintained <18.6 cents B.H. dollars per gallon of 
diesel oil) during the period under consideration* 

v) The isolated diesei-electric plants In the towns of Corozal, 
El Cayo and Stann Creek would provide 24 hour continuous service by 1966. 

vi) The depreciation has been calculated by the straight line sys-
tem with the following useful lives and annual percentages* 

Useful life Annual 
years percentage 

New diesel plants 20 5.0 
Hydro plant 40 2,5 
Transmission lines* substation and 
distribution networks 25 4*0 •Nk. 
General plant 10 10*0 

The results show that the return on net fixed assets plus working 
capital is always positiVe,reaching the lower values when the high invest^ 
ments come Into operation but increasing again in the subsequent years. 
Considering the relatively high investments required to consolidate the 
integrated system and the fact that a great deal of the works such as the 
transmission lines have the capacity to serve the market demands for many 

\ • 
years beyond the period used in the report, the results are considered 
satisfactory. Besides, it is visualized that they would Improve consideir 
ably in the years immediately following the period under consideration* 

f) Financial Statement. (See Tables 12 and 13 of Annex B.) 

The financial situation at any time can be determined through the 
resulting cash flow and forecast of balance sheets from the electrical 
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actiy&tie?^ of the new national entity for the period31963-75 which 
were obtained-undets the following assumptions» - « 

Thé Investment programme was calculated on the following basis: 
i") ;Ali the Works could be done in the year previous to their 

entry into operation, with the exception of the Hydro.project, which will 
take 3 years, and their complementary substations and transmission lines, 
which will take 2 years. 

il) Adequate loans (in regards to amortization periods and interest) 
. . . ' • ' '! 

will be obtained to cover the investment programme. In this report the 
loan conditions have been assumed on a very conservative basis and in ac-
cordance with financial possibilities of the institutions. Based on the 
aforespentioned conditions, it was found that total financing of the sys-
tems could be accomplished under an increasingly favourable financial 
pdsitioh with thé following loans: 

1) Short-term Industrial loans obtained directly from the equip- . 
« 

ment supplier to cover most of the foreign costs of the diesel-electricr 
unitsto be Installed up to 1968« These loans would cover 80 per cent of 
the cost of the units with a 6 per cent interest and 5 years for repayment. 

... 2) Medium-term loan (15 years-6 per cent) of 4,193.000 B.H. dol-
lars by 1969 to cover the foreign expenses of the Hydro-project together 
with its-'complementary substation and transmission lines. This type of 
loan is generally easily obtainable from international organizations such 
as the International Bank for Reconstruction and Development (IBRD) or 
through special negotiations with Industrial groups. Unquestionably the 
best source for these funds is the IBRD which normally grants better 
conditions than the ones assumed in this report, which thus improve the 
financial situation shown in Table 12. 

3) Two short-term loans, the first of 200,000 B.H. dollars in 1965 
and the second of 2,000.000 B.H. during the years 1969, 1970, 1971 to 
cover part of the local costs required. These loans have been assumed with , 
a 6 per cent Interest and amortization periods of 2 years for the first 
and 6 for the second. They could be obtained from local commercial banks; 
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Che sale of electrification bonds; a loan from an international agency 
such as the International Development Association of the United Nations, 
and finally through special loans from the British Government. 

4) Industrial loan to finance in identical conditions as in 
number I,the addition of a 2,000 kW diesel unit to the power plant in the 
City of Belize. The necessity to utilize the type of loans proposed 
constitutes a normal requirement of electrical enterprises which charge 
reasonable prices for the energy sold. 

The estimated internal cash generation (net income plus deprecia-
tion) for the period 1963-75 amounts to 6,952.000 B.H. dollars which will 
be sufficient to cover a good percentage of the prospect investments plus 
the debt service required by the necessary new investment loans. 

These results do not include consideration of the other industrial 
and commercial activities already mentioned carried out at present by the 
Belize Electricity Board, and that the national Institution will probably 
continue and extend to the other towns included in Che progransae. These 
activities, besides fomenting the consumption of electrical energy will 
produce additional generation of cash, thus enhancing the financial posi-
tion of the new institution, which could be of considerable importance at 
the stage when the programme requires higher investment. 

The forecast of balance sheets (see Table 13 of Annex B) shows a 
very favourable depth equity relation which, in spite of the considerable 
magnitude of the loans, reaches a value of 50/50 by 1975 and has its low-
est point at 63/34 in 1971. The debt service coversge reaches by 1975 a 
healthy value of 1.4 which is the one generally expected by international 
lending institution. The lower values reached In the period 1972-74 
reflect the very short repayment periods assumed for the bigger loans which 
are many times shorter than their useful life terms. 

It is convenient to emphasize that the results obtained by 1975 
definitely show, that from then on the institution will be in an increasing-
ly better economic and financial position, with the system generating 
enough funds to coven a) the local costs of the future expansions and '» 
b) the servicing of the loans required for the foreign costs of these same 
expansions. This stage has already been attained in most of the Central 
American countries after having passed through financial situations more 
difficult than the one proposed for British Honduras (Belize). 

/4. Recommendations 
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4, Recommendations for immediate action 

The principal recommendations for immediate action relative to the 
permanent solution of the electricity problem of British Honduras (Belize) 
can be resumed as .follows» • 

a) The creation of the National Electricity Board responsible for 
the handling and integral solution of the electrical: problem in the entire 
country and the promotion of the rational utilization of the water resources 
of the country. This institution should be organized.within the criteria 
for a development type organization and be administered efficiently* 

b) The National Electricity Board should prepare a national electri-
fication plan utilizing the hydroelectric potential as the main source of 
generation whenever economically feasible* This.plan would serve to 
establish the future activities of this entity. <. 

c) Based on the financial necessities of the Electrification Plan 
just mentioned, preliminary loan negotiations should- be started at the 
earliest possible date* This policy implies a basic change from the cri- v 

teria followed up to the present, which although it has given satisfactory 
results for the City of Belize, could constitute, if continued, a severe 
strain for the electrical development in the immediate future. 

British Honduras (Belize) has access to £he international Institu-
tions which are at present the most favourable sources of credit for 
governmental public service institutions. , The Central American experience 
in this respect is well defined and points the way to be followed by the 
new national entity. The lack of timely action in this matter could lead 
to an unfortunate solution of the electric problem* Up to the present, 
no country in Central America has managed to. make the forward jump 
equivalent to the one proposed in this report for British Honduras (Belize) 
without utilizing a high percentage in credits from international lending 
institutions. ... , . ...> 

d) The collection of basic hydrologicaI, data ,should be started, at 
least on the most important river (Macal, Rlo Juan, Privassion Creek, 
Belize, Monkey River etc.). It. is of the utmost importance that some im- - i 

mediate action be taken in this sense» so as^to-avoid^a ¡repetitionof the 
experience had with previous recommendations« . The$&. activities could be 

. . . , .: /initiated 
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initiated jointly by the Belize Electricity Board and the Department of 
Agriculture, utilizing their present facilities and personnel until the 
new national electrification entity is created. The cost of the special* 
ized equipment to be obtained at once for the initiation of the stream 
gauging programme does not exceed the sum of 3,000 B.H. dollars. The 
river flow measurements proposed are of a very high value since they will 
provide the first flow data, obtained by direct means on which to start the 
preliminary planning. It should be borne in mind that the hydrological 
information would also be of significant value for other water utilization 
activities such as irrigation, supply of water for human and industrial 
uses, flood control, etc. 

e) The evaluation of specific hydroelectric developments should be 
started at the earliest possible date and when at least one year of river 
flow data is available. In order to facilitate the formal initiation of 
these activities,it would be very convenient to include within the new 
electrification organism a Planning Department fully staffed with qualified 
personnel. This Department could start working from the beginning on the 
collection of the basic hydrological data and the realization of the 
required surveys in the most promising sites« This information would prove 
of utmost value for the definite feasible studies to be completed before 
final negotiation, to obtain loan from international institutions, can be 
started. Due to the lack of qualified personnel in British Honduras 
(Belize) and the requirements of the lending institutions in this respect, 
it would be necessary to use foreign technicians to make the required 
studies. It would also be necessary to provide an adequate network of 
hydrological and hydrometereological stations. In this latter respect it 
would prove advantageous to request assistance from the United Nations 
Special Fund, which could cover all the foreign expenses of the afore-
mentioned studies leaving British Honduras (Belize) to cover only the 
local expenses« Another possibility to be explored is the technical 
assistance that could be obtained from other, more developed, friendly 
countries. 

f£) The Belize 



^ g e 26 

- f) TheBetize Electricity Board should initiate contacts with the 
electrification InSfcitiitions of several other countries so as to be able 
to profit by some of their valuable experiences, especially In the selec, 
tion of ;th@> mo£e adequate electrification standards« To leave this mat-
ter exclusively in'the hands of foreign consultants with no intimate knew 
ledge<of:the region's economic and other conditions, could result in a 
programme out of proportion which would hinder the future development of 
theelectrification. 

g); The organizational establishment of the new entity should 
follow the best practices already proven in similar types of institutions, 
and in this respect the preparation of personnel for key positions is of 
urgent necessity. There seems to be presently a lack of qualified electri 
eel, as well as civil engineers in this field of activity in British Hondu 
ras, (Belize)» The great number of existing facilities for the training 
of personnel abroad should be fully utilized. 

5. Participation of British Honduras(Belize) in the Central American 
Electrification and Water Resources Sub-Committee 

The pattern of electrical development proposed in this report corresponds 
in general terms to stages already overcome in many of the electrical 
systems operating in the Central American countries. For the above-men-
tioned reasons the new electrification entity proposed for British Hondu-
ras (Belize) could profit greatly by its close association with the 
Central American Sub-Committee of Electrification and Water Resources 
which.groups ail the national electrification institutions and the principal 
private electrical enterprises that operate in the region which, accord-
ing to past experience, would be glid to make their know-how available to 
the new entity. 

This Sub-Committee is one of the specialized groups of the Central 
American Economic Cooperat ion Committee, comprising the Ministers of 
Economy of Central America and Panama, ainid Its main objective Is the promo-
tion and coordination of the economic integration of the Central American 
Isthmus« The Electrification and Water Resources Subcommittee*s main 
activities are aimed at: a) the coordination, on a regional scale, of 
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the national electrification programmes, in order to guarantee the adequate 
supply of electric energy required for the different programmes of economic 
integration; b) The gradual elimination of the existing differences in 
the energy prices charged to the individual consumers, and in the quality 
of service; and c) the necessary orientation for the optimum utilization 
of the valuable water resources for the production of energy in Central 
America» 

The work programme of the afore-mentioned Sub-Committee, which is 
carried out with the technical assistance of the Central American Elec-
trification and Water Resources Mission of the Bureau of Technical As-
sistance Operations (BTAO) of the United Nations, includes the following 
principal aspectst 

a) Technical assistance to the respective countries in the preparja 
tion of their National Electrification Programmes and in the evaluation of 
their water resources* Work of this type has already been done in Guate-
mala and Panama and will be done for Nicaragua and Honduras next year. 

b) Evaluation of the possibilities of regional electrical inter-
connections and of combined development of the natural resources for the 
production of energy. In this respect it is estimated that within 10-20 
years there will be a totally integrated system all the way from Guate-
mala to Panama* The advantages of the combined developments are so great, 
as Is evidenced by studies already nade, that it is expected they will 
be implemented shortly* 

c) An overall evaluation, on a regional basis, of the water re-
sources has been started with the aid of the United Nations' Special Fund. 
This evaluation is aimed at defining the role to be assumed by these 
resources in the economic development of the region and it includes the 
following phases: 1) Completion of adequate networks of hydrometric and 
hydrometeorological Installations, together with a comprehensive study of 
the hydrology and related meteorology pertinent to the evaluation of 
specific projects; ii) Elaboration of basic topographical and general geo 
logical maps of the areas with more apparent possibilities for the develoj) 
ment of water resources utilization projects in the foreseeable future; 
and iii) General evaluation of the water resources potential with special 
emphasis on specific project studies on selected waterheads of regional 
interest. 

/The first 
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The first phase'has been formally submitted to the Special Fund 
by the s ix countries of the Central American Isthmus, the second phase 
will be presented to the Special Fund next year, and the third will be 
initiated by the ^Electrification Mission áléo next yeát,"with thé coópera» 
tion of additional experts in that field, this study will serve as a 
basis for additional requests of financial assistance tó tíié Special 
Fund for pre-investment type studies of specific projects or in the case 
of the countries that have their own financial means, to give them the 
pertinent orientation to proceed with the moré advanced studies: 

d) Preparation of standards for design, construction and operation 
of electric systems. 

e) Promotion for the improvement of the technical and administrative 
efficiency of the public electrical enterprises in the region. This work 
includes comparative studies of production costs; comparative analysis of 
statistics of production and investments; promotion'of the utilization of 
uniform systems of accounting and modern management practices, etc. If 
the new electrification organism proposed for British Honduras (Belize) 
could participate in the activities of the Sub-Committee that have been 
just Summarily described, it would benefit greatly especially in the 
1) initial stages of development and ii) the water resources evaluation. 
In relation with the hydrological network, project already presented to 
the Special Fund, it would be necessary to take action immediately if the 
participation of British Honduras (Belize) is desired. With respect to 
the activities under a) and b) British Honduras (fcelifce) could obtain 
(once in the Sub-Committee) the technical assistance of the Electrifica-
tion Mission already'mentioned which,along with its other activities, 
could evaluate the possibilities of interconnection in the North with 
Chetumál in Mexico añd in the south with the systetá that will supply Matias 
de Gaivéz - Puerto Barrios and the north coast of Honduras. Furthermore, 
British Honduras (Belize) cbuldtakeadvantage of the facilities for on-the-
job training of local personnel (management, technical, administrative) 
that could be obtáined from the Other countries members of the Sub-Committee 
and especially of El Salvador and Costa Rica. 
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Finally, special emphasis is made on the necessity of a basic 
change of criteria in the handling of the national electrical problem 
and the urgency to establish the required means and mechanism to make 
possible the jump abroad in this important element of infrastructure for 
the benefit of the economical development of the country. 

/Annex A 
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Annex A 

COMMENTS OF MR. M. E. ROBINSON SUPERINTENDENT OF THE ELECTRICITY 
BOARD OF THE CITY OF BELIZE TO MR. WAIKER' S RECOMMENDATIONS 

/Our present 
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Our present market for power and possible short term development, certainly 
would not justify the capital expenditure that would be involved in the 
erection of a hydro -electric station. As much as it is true that the •• 
operating cost of a hydro-generating station is lower than that of a diesel, 
thermal or nuclear station, it is also the most expensive as regards the cost 
per kilowatt of installed capacity for conventional generating stations 
(a nuclear station is not classified as conventional). 

Furthermore, since there are no heavy industrial consumers within a 
relatively short distance from the possible hydro sites, and the electrical 
energy consumption per head of our present scattered small population is 
quite snail, it is doubtful whether the revenue from the sale of electricity 
would be adequate to even repay the capital expenditure that would be 
required for the design and erection of extra high voltage lines to connect 
the soupce of generation to mayop points of utilisation. 

In keeping with what will likely be our development pattern, diesel 
and thermo-electric stations with the eventual interconnection of these 
should precede the building of a hydro station. 

This method of power development will provide us vdth a national 
grid with all its advantages at the most economical capital cost, and should 
al least reduce the transmission cost of energy generated bv a hydro station 
which should not be designed and erected prior to the accumulation of adequate 
measurements from a hydrometric survey as recommended by Mr. Walker in his 
report. 

The erection of a hydro station does not mean that other stations in 
existence at the time must become obsolete, on the contrary, such stations 
will enable us to plan our hydro requirements more economically. During 
their life span, the diesel stations with their superior loading ability 
from a cold condition will always be required during their life span for 
peak loading in accordance with their figure of merit. 

. Generation of electrical energy by thermo-electric stations certainly 
merit more consideration than it has been given to date, and the necessary 
survey should be carried out now to determine the economical feasibility of 
this form of generation. 

/ Because 
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Because of the high standard of accuracy required in obtaining the 
desired data for the economical development of our water power resources, 
it is essential for the officer placed in charge of this work to be fully 
conversant with the nature of the work and its implications, and he should 
preferable be an experienced power engineer in the hydro electric field. 

From my observation during my visit with Mr. Walker to the areas that 
have some potential for a small hydro station, there is apparently some 
scope for development on a small scale that would likely serve a small 
community, and these sites merit further consideration. 

In conclusion, I would like to record my support of Mr. Walker's 
view that we have in British Honduras a substantial potential for hydro-
power in terms of the present and foreseeable demands, and we should 
implement his recommendations that would enable us to develop our hydro 
resources on the most economical basis. 
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Annex B 

TABLES 
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Table 1 

BRITISH HONDURAS: INSTALLED CAPACITY. ELECTRICAL PUBLIC UTILITIES, MARCH 1964 

Town 
Installed 
capacity 
(kW) 

Type of 
plant 

Number of 
units 

Papula 
tion a/ 

Installed Capacity 
(Watts per capita) 

1. Belize 3,320 Diesel 3-850 36,900 .90 

2. Corozal 100 Diesel 2-50 3,600 28 

3. Orange Walk 45 Diesel 1-45 2,400 .19 

4« EI Cayo 67 Diesel 1-67 2,200 30 

5. Stann Creek 30 Diesel 1-30 5,900 5 

6. Punta Gorda 40 Diesel 1-40 2,000 20 

Total 3,602 68 

Source i Belize Electricity Board» 
a7 Estimated by Central American Electrification and Water Resources Mission 

up to January, 1964. 
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Table 1 

• BRITÎSH HONDURASî . PRODUCTIOT OF ELECTRIG EMERGY. 
EUGTRIGAL PUBLIC UTILITIES^ 1963 a/ 

Town Production 
(kWh)' 

Type of service 
; s(Hours per day) 

1, Belize 9,211,000 24 

2« Corozal 175,000 6 

3« Orange Walk 76,000 6 

4. El Cayo 117,000 6 

5» Stann Creek 56,000 6 

6» Punta Gorda 88,000 6 

Total 9 , 7 2 3 , 0 0 0 
. . . . 

Source: * Belize Electricity Board, 
¿7 Partially estimated. 
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Table 1 

BRITISH HONDURAS: INSTALLED CAPACITY AND PRODUCTION. 
PRIVATE POWER PLANTS, 1963 

Name of 
Installation 

Installed 
Capacity Type of Number of 

Plant a/ Units 

1. Corozal Sugar-
Mill 2,400 

2, Pomona Citrus 
Plant No. 1 410 

3. Pomona Citrus 
Plant No. 2 225 

4* Resin Factory 
(Mango Creek) 150 

Total . 3,185 

S-D 

S-D 

S-2-1,000 
D-2 200 

S-l- 260 
D-3- 50 

3- 75 

2- 75 

Annual Production 

5,900,000 

1,600,000 

860,000 

260,000 

6,620,000 

Source: Belize Electricity Board, factories and estimates of Central 
American Electrification and Water Resources Mission, 

aJ S-Steam, D-Diesel. 
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Table 4 

BRITISH HOTDltóSs TYHCaL MONTELY BILLS IN TtfEClTY OF BELIZE 

Monthly Bill - ' Average Price per kWh 
Monthly Consumption (British Honduras 

Dollars) 
• Cents' of British 
Honduras Dollars 

Cents of U. S. 
Dollars 

Domestic Purpose 

50 a/ 5.60- 11.20 7.83 
ioo y 9.60 9.60 6.72 
200 sJ.:  r  ?  16.00 8.00 5.59 
300 c/ 22.00 7.34 5.14 
400 d/ 27.00 6.75 4.72 
500 d/ 31.00 6.20 4*34 

Industrial and Commercial 
Purpose 

'200 17.00 v 8.50 5.95 
500 33.20 . 6.65 4.65 

1,000 53.20 5.82 * 4« 07 
2,000 108.20 5 . 4 1 • » i " 
5,000 208.20 5.17 3.62 

10,000 481.40 4.81 3.36 

Source: Belize Electricity Board, 
a/ Assumed size of house 250 square feet. 
h/ Assumed size of house 500 square feet, 
c/ Assumed size of house 1,000 square feet, 
d/ Assumed size of house 1,500 square feet. 
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Table 1 

BRITISH HONDURAS; BELI2E ELECTRICITY BOARD 1963 INCOME STATEMENT 

Item B.H, dollars 

Revenues 
1. Total energy generation (kWh) 9,211,000 
2. Retail energy sales (kWh) 8,100,000 
3. Average revenue (cents per kWh) 6.82 
4. Revenue from retail sales of energy 552,000 

Expenditures 
5. Generation costs 182,000 
6. Distribution costs 68,000 
7. Administrative costs 48,000 
8* Depreciation (4.56 per cent of 

fixed assets in operation) 72,800 
Generation plant 45,400 
Distribution plant 26,000 
General plant 1,400 

9. Sub-total up to depreciation 370,800 
10. Gross income (4-9) 181,200 
11. Fixed assets in operation 1 590,000 
12. Accumulated depreciation 220,000 
13. Net fixed assets in operation (11-12) 1 3J0.0Q0 
14. Working capital 100,000 
15. Immobilized fixed assets (13+14) 1 470,000 
16. Return on immobilized fixed assets 

x 100) 
(15 12.32 per cent 

Source; Belize Electricity Board and estimates of Central American Electrifi 
cation Mission, 

a/ Partially estimated. 
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Table 1 

BRITISH HOUSESi; , BELIZE DIESEL ELECTRIC CÈNERÀÌING PLANT. MONTHLY 
AND TYPICAL DAILY VARIATIONS OP PRODUCTION, 1963 

Monthly Variations 
Month Production 

(Thousand kWh) 

Typical daily variations 
' Local 
H o u r (kW) 

January 690 , Ö 860 
February 620 l ; 780 
March 717 2 760 
April 718 3- •'• 740 
May 755 4 740 
June 758 5 780 
July 800 6 940 / 
A MUgWOV 858 1 ! 1 ncn 

September 837 •;, 8 1,120 
October 840 ••g" : : 1,240 
November 803 . 10 1,200 
December 815 : 11 1,200 
Total 9P 211 12 

13 
14 
15 

1,200 
1,080 
1,120 
1,160 

Maximum annual demand ~ 2,050 kW 
Annual load factor = 51 per cent 
Daily load factor 
typical week day = 63 per cent 

16 
17 
18 
19 

1,180 
1,060 
1,170 
1,950 

20 ' 1,890 ' 
21 1,725 

j • ; Si- V -, • '• 22 1,500 . 
. . . . . . . . . . . ... . - - • ' • £J 1,100 

24 940 
29,485 

Source: Belize Electricity Board. 
/Table 7, 
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Table 1 

BRITISH HONDURASi RAINFALL DATA COLLECTED BY THE DEPARTMENT OF 
AGRICULTURE 

Stations 
Ten-year annual 

average up to 1963 
(inches) 

Corozal town 
Louisville 
Central Farm (Cayo) 
Argentine Pine Ridge 
Norland 
Stanley Field 
Stann Creek Agstat 
Pomona 
Middlesex 
Punta Gorda 
Agstat Toledo 

47.97 
51.78 
61.70 
64.54 
62.67 
67.87 
85.52 
94.98 
104.64 
162.01 
148.63 

Source; British Honduras Gazette, February 29, 1964 

/Table 7, 





Table 10 

BRITISH HONDURAS: POWER REQUIREMENTS AUD INSTALLED CAPACITY, 1966-197 

Central and North Integrated System 

Page 45 

Item 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 

Production required (thousand kWh) 
1. Belize City 
2. Corozal and Orange Walk 
3» El Cayo and Benque Viejo 
4, Stann Creek and Pomona 
5« Citrus Factories 
6. Sugar Mill (San Roman) 
Maximum demand (kW) 
1» Belize City 
2« 
3* 
4. 
t 

Corozal and Orange Walk b/ 
El Cayo and Benque Vieio"~b/ 
Stann Creek, Pomona & MidcLLesex b/ 
Citrus Factories c/ 
Sugar Mill (San Roman) c/ 

Installed capacity (kW) 
Y. Belize DS esel Plant 

Corozal Diesel Plant 
El Cayo Diesel Plant ~ 
Stann Creek Diesel PlSnt d/ 
Mobile Diesel Plant 
Vaca Hydro Plant 

Generation (Thousand kWh) 
i t h f 

9,211 
750 
400 
740 

2,460 
800 

2,050 
170 
90 
165 
(550) 
(300) 

10,100 
820 
440 
815 

2,560 
840 

2,260 
185 
100 
180 

3,320 
50 
15 
30 

9,211 
I 

10,100 
10,100 

11,100 
900 
490 
895 

2,700 
880 

(580) 
(315) 

3,320 
50 
15 
30 

4,320 
50 
15 
30 

11,100 
u p m 

2,480 
200 
110 
200 

1*315 
4,320 

"r y 
130 
200 

18.455 

A. Power Market 
18,455 
12,200 

20,095 
13,400 
1,090 

580 
1,085 
2,970 
970 

21,970 
14,800 
1,200 

640 
1,190 
3,120 
1,020 
3,990 
Tim 

270 
145 
275 
(700) 
(883) 

23,980 
16,300 
1,320 

700 
1,310 
3,280 
1,070 

26,120 28,500 31,040 

176; 
295 160 
290 
(735) 
(400) 

360 
190 
.355 
(810) 
(440) 

B. Installed Capacity and Generation 

17,900 
1,450 
770 

1,440 
3,440 
1,120 
4,820 

325 
175 
320 
(770) 
(420) 

19,700 
1,600 
. 840 
1,580 
3,610 
1,170 

.ëîaS 

a 4,320 
250 
415 
130 
200 

M i l 
4,320 
450 
415 
230 
200 

20,095 21 
2Ü,Ü95 21 

6,615 
5,320 
450 
415 
230 
200 

23,980 

6,615 
5,320. 
450 
415 
230 
200 

26,120 

6,615 
5,320 
450 
415 

" 230 
200 

28,500 
28¡500 

21,600 
1,760 
9âo 

1,740 
3,790 
1,230 

395 
210 
450 
850 
465 

11,320 
5,320 

6,000 
31,040 1; or 26 J OC 

33,720 
23,600 
1,920 
1,010 
1,920 
3,980 
1,290 

7,210 7,8, 

37»030 
26,200 

2,100 
1,100 
2,110 
4,170 
: 1,350 
8.580 

430 
235 
495 
890 
490 

11,320 
5,320 

6,000 
33,720 

6,000 

$ 8 8 

40,440 
28,800 
2,320 
1,200 
2,320 
4,380 
1,420 

480 
255 
545 
940 
510 

520 
280 
605 
985 
540 

11,320 11.320 
5,320 5,320 

6,000 

a/ JSxpectea date or installation or National Electricity board 1/12/1965, Assumed starting date for 24 hours' service in small towns 1/I7Ì955 
b/ The demands shown correspond to the theoretical case of irrestricted supply and 24 hours* service which are not expected to become real until 1966, 
©/ Citrus and sugar mill factories are not expected to buy any power from Government system until 1972. 
1/ Existing plants have been rated at 50 per cent of nominal capacity. 

/Table 9 
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Item Charac 
terlstTcs 

Tabic 9 

BRITISH HONDURAS! INVESTMENT PROGRAMME 1964-1975 

Central and North Integrate System 

(Thousand Collars) 

Commission Total 
datel Investment <96? 1964 I965 I966 

Ik Corporation 
Addition to Belize City dlesel Plant 
Addition to Corozal Clesel Plant 
Addition to Stann Creek dlesel Plant 
Addition to CI Cayo dlesel Plant 
Mobile dlesel Plant 
Vaca hydroelectric Plant 

2» Transmission lines and substations 
T.L. Corozal-Orange Walk h/ 
T . U Pomona-Stann Creek 
Y.L. £1 Cayo-Benque Viejo 
t . L . Benque Viejo-Vaca hldro Plant 
T . U Vaea hydro Plant - Beliz» 
f.U Switchyard - Orange Walk 
T.U New Capital Sito - Pomona 
www iw tai U . . . . I . . I . . il an.mr.o l vu 

(4MW) 
(0.4MW) 
(0.4MW) 
(0.2MW) 
(0.2MW) 
(6.0MW) 

47 km, 69 kv 
22 km, 13.8 kv 
I? km, I3.8 kv 
IO km, Ì3.8 kv IOI In CO l>u • «. I nni| vy m 
9J km, 69 kv 
72 km, 34.5 kv 

Step down Substation Belize 
Step down Substation Corozal 
Step down Substation Orange Walk 
Step down Substation Pomona 
Step dean SubSwitchyard New Capital 

Switchyard (outlet line to Corozal} 
Subtotal Substations 

3« Distribution networks 
Belize City-€xtensions and Improvements 

.Towns 

7.5 MVA 69/I3.8 kv 
2 . 5 MVA 69/13,8 kv 
2 , 5 MVA 69/13.8 kv 
2.5 MVA |4¿>i3«8 k» • 
2,5 MVA 69/34.5-I3.8 kv 

69/kV 

1965,69 % 76 
I966 & 1968 
I966 « 
1966 & |ß6e 1966 r 
1972 I 

1966 
1966 
1966 
1969 l/lwt 
1972 

I972 
I972 
1972 
1$ 
1972 

4. General Plant and other Investments 
5. Total investment Programme ( 1964-1975) 
0 » Fixed assets in operation (end of year) 

Includes step up substation. 
This ltn« will operate at a voltage of I 3 . 8 kv until 197?. 

5,751 
1,144 

130 
I30 
72 
75 

4,200 

2i2£0 
33§ 
126 
7* 
Al 
yuD 
662 
462 

2,623 
200 
75 
75 
75 

75 
77 ¿22 

H i 
W 360 

198 
9,860 
10,878 1,590 

- 286, 3Q6 - 2$r ^ ^ 
65 
I30 
36 
75 

126 
74 

52á 

21 
2Î 

l i 
JÔ 
22 

% 
12 

1.991 942 

io 

13 
46 

3,045 

«967 196a 1969 

l£L 286 
26b 

65 m -

36 
«t.. 

- m 

- = 1 O f A 

XL « 1 

57 m 

M 

C9 

i
t

t
i

 
tG

 
1 

*» 

e s 

m 

15 12 40 ist 27 
i l 1 2 13 

14 »5 16 
fS9 395 

3»094 3,2*7 3,646 

I970 «971 1972 1973 «974 1975 

I iftfl I, jww I ^ PA 

900 1 .707, 

400 5O6 
300 3(>2 
200 262 
220 1.130 

200 
75 
75 
75 

75 
U 

m 
46 
¥ »5 

42 
14 

17 
2,661 

18 19 20 
J.02I ,68 72 
JÎ770 10,645 Í0,7ÍB 

52 39 18 
21 

60 
Jf 
Í9 

22 

10, 7? 10,8̂ 8 

/Table 10 



Table 10 

BRITISH HONDURAS: DETAIL OF INVESTMENT PROGRAMME 1964-1975 

Central and North Integrated System 

(Thousand B. H» Dollars) 

Item Totals 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 

Generation 5,751 286 306 - 101 286 1*250 M 2 2 1,250 - - - 572 
Local expenditures 2,546 86 71 — 31 86 625 850 625 — — _ 172 
Foreign Expenditures 3,205 200 235 — 70 200 625 850 625 — — - 400 

Transmission lines and 
substations 3,200 - 536 - - 57 - 220 1.7P7 - - - -

Local expenditures 962 — 161 _ 17 — 270 514 - — — — 

Foreign expenditures 2,238 — 375 - — 40 - 630 1,193 «P» - — -

Distribution networks m 21 2T7 13 ai 21 •Ln ¿2 bk ¿2 53 SL 60 
Local expenditures 214 6 72 10 10 11 12 13 14 15 16 17 18 
Foreign expenditures 497 15 165 23 25 26 28 30 32 34 37 40 42 
General plant and other 
investment 198 11 12 13 là 15 16 17 18 12 20 21 22 
Local expenditure 198 11 12 13 14 15 16 17 18 19 20 21 22 
Foreign expenditure — - - - - - mm* - -

22 

Total 9,860 318 1,091 ¡à 150 395 1,306 2,660 3.021 68 u 78 65k 
Local expenditures 3,920 103 316 23 55 129 653 1,150 1,171 34 36 38 212 Foreign expenditures 5,940 215 775 23 95 266 653 1,510 1,850 34 37 40 442 

s» 
er 





Tablé 11 

BRITISH HONDURAS: INC CHE STATEMENT, 1963-1975 

Central and North Integrated System 

(Thousand B. H. dollars) 

Page 49 

Item 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 

Revenues 
1» Retail sales 

1. Belize City (Thousand kWh) 8,100 8,800 9,660 10,600 11,630 12,860 14,200 15,550 17,140 18,800 20,500 22,800 25,000 
2. Snail towns (Thousand KWh) - - - 2,180 2,400 640 2,900 3,180 3,500 3,850 4,220 4,620 5,080 
3. Total retail sales 

3,850 4,220 4,620 5,080 

4. 
(Thousand kWh) 8.100 8,800 9,660 12,780 H|030 15,500 17,100 18,7?0 20,640 22,650 24.720 27,420 30,080 

4. Average income per kWh 
24.720 27,420 30,080 

(cents of B»H. dollars) 6.82 6.75 6.68 6.61 6.54 6.47 6.40 6.33 6.26 6.19 6.12 6.05 5,98 
5. Total income retail sales 552 594 645 845 916 1,000 1,092 1,182 1,292 1,403 1,512 1,657 1,794 

2. Wholesales 
1. Citrus factories (Thousand kWh) -
2. Sugar mill (Thousand kWh) 
3. Total wholesales (Thousand kWh) 
4» Average incoile per kWh (cents 

of B. H. dollars) 
5. Total wholesales -

3,220 
1,042 
4,262 

2,50 
106 

3,380 
1,100 
4*480 

2.50 
112 

3,540 
1,145 
4,685 

2.50 
117 

3. Total of electric revenues 
(1.5 / 2.5) 552 594 645 702 761 834 910 

3,730 
1,210 
4,940 

2.50 
123 

987 1,292 1,509 1,624 1,774 1,817 

/4* Operation-

< i 



Page 50 table 11 (continuation) 

Item 1963 1964 1965 1966 1967 I960 1969 

Expenditures 
4» Operation and maintenance 

1. Generation 
Belize diesel plant 
Snail towns' diesel plants 
Vaca hydro project 

2. Transmission and substations 
3. Distribution 

Belize city network 
Small town networks 

2g0 
182 
182 

68 
ZB 

271 
201 
2ÔÏ 

m 522 ¿63 622 
231 343 121 409 
231 ! 252 273 297 337 

—4 91 100 112 123 

40 41 42 43 
104 108 112 116 

72 74 77 80 83 
- 30 31 32 33 

expenses 48 50 52 75 77 80 83 

6. Depreciation 21 11 142 144 153 173 
1. Existing facilities 73 73 m il 73 tj 
2, New 4iesel plants — - 14 ! 31 31 37 51 
3. New transmissions and r 

substations — -, sö , 22 22 22 24 
4« New distribution networks — 1 2 ; 12 13 15 17 
5» Vaca hydro project - — — • 

6. New general plant and others - 1 2 4 5 6 8 

7, Tptal expenditures (L 4 5 4 6) 371 396 446 ¡704 743 796 878 
8. Net income (3 - 7 ) 181 198 199 lui 173 204 214 

9. Fixed assets in operation 1,590 1,622 1,942 3J045 3,094 3,247 3,646 

1970 1971 1972 1973 1974 1975 

66^ m 
499 203 
>§6 397 153 
133 147 

- IM» 50 
44 45 140 

121 M 121 
90 94 

35 37 39 

86 90 94 

171 181 394 
TX 15 73 
51 51 51 

24 24 128 
19 21 23 

- 105 
10 12 • 14 

927 987 964 

255 305 439 

3,706 3,770 10,645 

m Ä 522 
208 212 2ÎS 
158 ÎS2 138 

50 50 50 
143 146 149 
139 M 
98 102 107 
41 44 48 

98 102 107 

398 4Q0 403 
73 73 73 
51 51 51 

128 128 128 
25 27 29 

105 , 105 105 
16 16 17 

986 1,006 1*032 

526 é 51 762 

10,718 10,796 10,878 

/10« Accumulated 
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Table 11 (conclusion) 

I tan 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 

10. Accumulated depreciation 220 295 386 528 672 825 998 1,175 1*356 1,750 2,148 2,548 2,951 

11. Net fixed assets (9 - 10) 1,370 1,327 1,256 2,517 2,422 2,422 2,648 2,531 2,414 8,895 8,570 8,-248 7,927 

12. Working capital 100 110 120 130 140 150 160 170 180 190 -200. 210 . 220 

13. Net fixed assets plus working 
; capital (11 / 12) 1,470 1,437 1,376 2,647 2,562 2,572 2,808 2,701 2,594 9,185 8,770 8,458 8,147 

14. Wet income an percentage of net 
fixed assets plus working capital 

(¿/I3)xl00) 12.32 13.78 14.42 5.32 6.75 7.94 7.62 9.45 11.75 4.77 6.00 7.70 9.37 

/Table 12 



Page 52 Table 12 

BRITISH HONDURAS s CASH FLOW 1963-1975 

Centra^ and North Integrated System 
I 

(^housand B.H. Dollars) 

Item 1963 1964 19< 5 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 

439 526 651 762 
394 398 400 403 
733 924 1 051 I 165 

m 

* » 320 

m-

m 

* 

m> 

m 

es 
«5 

m 

320 
733 924 I 051 I 485 

68 73 78 654 
34 36 38 212 
34 37 40 442 

889 876 m 838 
51 38 - m 

432 432 432 432 
406 406 406 406 

•et #• 

957 949 916 1 492 
234) (25) 135 (7) 
288 54 29 164 
54 29 164 157 

1. Net income sales of energy 181 
2» Depreciation 73 
3. Total internal cash generation (1+2) 254 
4. Loans to be negotiated 

Industrial loan No. 1 
Medium term loan (15 years) 
Short term loans No. 1 and No. 2 
Industrial loan No. 2 -

5. Total Inflow (3+4) 254 

6. Investment Programme 
Local expenditures 
Foreign expenditures 

7. Debt service (Interest and amortize 
tion) a/ 

8. Industrial loan No. I 
Medium term loans 
Short term loans No. 1 and No. 2 
Industrial loan No. 2 

8. To^al outflow 
9. Annual Balance 
10. Casih beginning of year 
11* Casta end of year 

254 
160 
414 

198 
75 

273 
160 
160 

433 

318 
103 
215 

318 
115 
414 
529 

199 
91 

290 

m 
199 

1 129 

141 
142 
283 

¿85 

46 
23 
23 

85 
85 

131 
162 

124 
286 

173 
144 
317 
54 
54 

J ><• 

150 
55 
95 

195 
~83 

m 

112 

345 
26 

286 
312 

Inflow 
204 
153 
357 
160 
160 

214 
173 
387 
975 

625 
350 

517 I 362 

Outflow 
395 
129 
266 

216 
96 

120 

611 
(94) 
312 
218 

653 
653 

134 
157 

218 
140 

255 
177 
432 

2 450 

I 150 
I 510 

96 
96 

1 440 2 916 

(34> 
140 
106 

305 
381 
486 

2 768 

1 750 1 818 
700 950 

2 882 3 254 

I 306 2 660 3 021 
I 171 
1 850 

11 
51 

3 072 
182 
106 
288 

¿7 Interest during construction included as a part of the'investment programme. 



Table 13 
Page 53 BRITISH HONDURAS: FORECAST OF BALANCE SHEETS 

Central and North Integrated System 

(Thousand B.H. Dollars) 

Item 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 

End of the vear 
Assets 1.784 2,142 2,437 2,803 2,835 2,983 4,038 6,487 9,509 8,949 8,599 8,412 8,656 

Fixed assets in operation 1,590 1,622 1,942 3,045 3,094 3,247 3,646 3,706 3,770 10,645 10,718 10,796 10,878 
Less: Depreciation 
Net fixed assets in operation 

220 
1,370 

295 
1,327 

386 
1,256 

528 
2,517 

672 
2,422 

825 
2,422 

998 
2,648 

1,175 
2,531 

1,356 
2,414 

1,750 
8,895 

2,148 
8,570 

2,548 
8,248 

2,951 
7,927 

Work in progress 
Total net fixed investment - 286 1,057 - 101 343 1,250 3,850 6,807 - - mm 572 

Current and other assets 414 529 124 286 312 218 140 106 288 54 29 164 157 

Liabilities 1,784 2,142 2,437 2,803 2.835 2,983 4»038 6,487 9,509 8,649 8,599 8,412 8,656 

Capital and surplus 1,784 1,982 1,916 2,334 2,479 2,671 2,855 2,937 3,235 2,994 3,499 3,862 4,269 
Debt - 160 521 469 356 312 1,183 3,550 6,274 5,655 5,100 4,550 4,387 

Financial Ratios 
Debt/Equity ratio 00% 7/93 22/78 17/83 14/86 10/90 29/71 55/45 66/34 65/35 59/41 54/46 51/49 

Debt service coverage 
Internal cash generation 
Debt service &! 
Times covered 

254 273 290 
38 
7.6 

283 
85 

3,3 

317 
195 
1.6 

357 
216 
1.7 

387 
m 
2,9 

432 
96 

4.5 

486 
51 

9.5 

733 
889 
0.8 

924 
876 
1.1 

1,051 
838 
1.3 

1,165 
838 
1.4 

a/ Interest during construction charged directly to works, not included in debt service. 

I 








