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Chapter 1
 

Introduction
 

This report was prepared under contract to the Office of Energy of AID in
 

order to assist that office and the USAID mission in Honduras in an early
 

phase of their planninq for possible projects in the energy sector of that
 

country. The emphases in the document are in part the result of guidance trom
 

AID personnel before and early on 
in the field work. Thus, for example, our
 

treatment of the electrical sector is less complete than that of the fuel
 

sector thouqh a few recommendations are made concerning possible policy
 

oriented work (e.q., use of surplus hydro after 1986).
 

The first itwo chapters (i.e., Chapters Two and Three) are primarily diaq­

nostic in character. Chapter Two covers 
the qeneral economic and enerqy back­

qround. 
This review helps to describe the current structure of the energy
 

sector, how energy (especially fuel) use. has evolved relative to the economy
 

and begins to describe some of 
the data limitations. 
Energy policy analysis
 

In Honduras is relatively undeveloped. 
There is nothing remotely approaching
 

a World Bank energy sector assessment for Honduras (one of these is in fact
 

planned for 1984).
 

Chapter Three treats the institutional context of energy planning, policy
 

makinq and implementation in Honduras. 
As is generally known, institutional
 

capacity is fragmented and each fragment is usually weak. 
The discussion of
 

institutional capacity is orqanized in terms of possible oolicy.-makinq "tools"
 

(e.q., physical regulation, taxation, and the analysis used to establish
 

policy). 
 Which institutions determine the policies and the c.pabilities of
 

these institutions are the types of questions addressed. 
 International donor
 

activities are also briefly reviewed. 
 There is clearly great scope for
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non-duplicative AID action. 
There is also a view, widely shared among those
 

Hondurans and local representatives of international agencies who were
 

questioned, that AID should play a key, probably the leading role in buileinq
 

up effective policy making capabilities. CONSUPLANE (the national planning
 

council) is identified as the key coordinating counterpart institution for any
 

broadly-based policy-oriented program.
 

In Chapter Four, "Targets of Opportunity", some physical changes, in the
 

energy system which have potential to reduce the costs to the country's
 

economy in 
terms of ecology, balance of payments, or investment are sketched
 

out. 
As the chapter's title suggests there is not a systematic, fully
 

reasoned, argument complete with projections and the like. An analysis of
 

that sort goes beyond the bounds of a reconnaissance study, especially one
 

dependent on a limited information base. Rather we have sought to simply
 

define and Partially justify a number of directions judged to be of possible
 

interest to AID. 
Almost all of the "targets of opportunity" are in fact
 

addressed in the project proposals which iollow. 
While we do not pretend to
 

completeness, or methodological elegance, there is likely to be little
 

controversy over whether the points selected merit attention. 
Other "targets
 

of opportunity" may exist but most are likely to be in the practical domain of
 

other international institutions (e.g., overall electrical system expansion
 

plans).
 

Chapter Five Presents specific project recommendations. Three inter­

connected projects in industrial and residential supply/demand and in overall
 

pricing policy in Honduras are proposed for the Office uf Energy. 
 If there
 

are budget constraints, the number of projects could be reduced to two. In
 

addition, a distinct regional transportation policy project is proposed for
 

separate funding. 
 These projects have three basic objectives:
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o improve the understanding of important issue areas;
 
o 
 improve the continuing capability of the Honduran public and
 

Private sectors to create, execute and react to energy policy;
 
and
 

o Produce the analytical foundation for one or 
more USAID Honduras
 
Projects in the enerqy sector after FY 1985.
 

The possibility has been raised that the mission might be able to use some
 

local currency funds, which are in the Central Bank, in 1984-1985. Several
 

specific ways in which these funds might be used are suggested. These local
 

funds would, among other things, reinforce the Office of Energy projects. 
If
 

they were made available, probably all three proposed projects could be
 

executed. 
If not, the Office of Energy program could probably be reduced to
 

two Projects. In addition, one lonqer-term project area was identified which
 

is a straiqhtforward extension of the mission's priorities. 
One of the Office
 

of Energy projects would directly address this issue and a project concept
 

should emerge which is likely to be of considerable interest to the mission.
 

Mission involvement in the evaluation cf this project could help ease the way
 

into the possible actions raised by the other Office of Energy projects since
 

they have overlapping aspects.
 

The Office of Energy's country selection criteria are also reviewed in
 

this chapter. It is concluded that the need is there, that the potential for
 

effective action exists, and, not surprisiigly, that the country is important
 

to US interests. The primary question lies within AID itself. 
Is the
 

Honduras mission prepared to make issues affecting energy use in Honduras a
 

priority? This is what outside consultants cannot tell AID, especially since
 

it was not possible to meet the mission director. We did find a nucleus of
 

interest; however it was not well-defined since Peter Dieken, the mission
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officer most involved with energy, has left. 
 Strong action is recommended for
 

the mission and for the Office ot Energy and there should be continued
 

neqotiations between the two.
 

Three consultants made up the field team; 
Alan Poole, Michael Lesser and
 

Henry Jackson. 
The main text of this report was written by one of them, Alan
 

Poole.
 



Chapter 2
 
Economic and Energy Background
 

The Economic Context
 

Honduras is
one of the poorest and most slowly growing countries in Latin
 

America. Over the decade of the 1970's per capita growth in GDP was only 11
 

percent, about one quarter the average for Latin America and one-half the rate
 

at which the country grew during the 1960's. 1 As can be seen in Figure 

2-1, this was due in part to a 3hort, sharp recession in 1974-1975. The
 

economy recovered rapidly from 1975 through 1979. In 1979 it began to 

stagnate, and since then has entered into a persistent, deepening recession. 

By 1982, GDP per capita had fallen 6 percent relative to 1980. The
 

expectation is that the economy will continue to stagnate in 1983. I-4/ 

Prospects for recovery are clouded by the continued flight of private capital
 

whicli is occurring as a consequence of fears that political turmoil in the
 

region will increasingly effect the economy.I/ 

The Honduran economy is relatively open and oriented to free
 

enterprise. 5 Though there was a in the 1970's fortendency increased state 

intervention, in 1980 Honduras had a lower share of value added by the
 

government sector than any other country The newin Latin America.I3 

government is committed to strengthening the private sector's role. However, 

the above mentioned flight of private capital combined with other factors 

could seriously complicate this objective. Private sector fixed investment in
 

1982 was down approximately 30 percent (in real terms) relative to 1980. 
 At
 

the Jaae time, pressure to reduce the growing government deficit has reduced
 

public sector investment by 24 percent relative to 1980. I- /
 

http:America.I3
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Figure 2-1. Gross Dor.estic Product per Capita in Honduras since 1970
 

(constant 1966 lempiras)
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Recent trends of the aWnduran economy are summarized in Table 2-1. 

International trade plays a very important role. Exports amounted to about 

percent of GDP in 1970-1971 and 29 percent in 1980-1981. Imports, however, 

grew faster, (from 31 to 38 percent of GDP) and the chronic problem of the 

trade balance, already well in evidence in previous decades, worsened. 

Certainly, a major difficulty was the sharp increase in oil prices combined 

with the inability to reduce the oi/GDP coefficient (all oil is imported) in 

the economy. A large fraction (about 50 perceit) of the deterioration in the 

balance of trade between 1970-1971 and 1980-1981 can be ascribed 

arithmetically to oil alone. 

The situation deteriorated sharply in 1982, at the same time that the new
 

democratically-elected government (apolitical cornerstone of US regional
 

policy) came into power after years of military rule. The broad reasons for
 

this deterioration should be familiar to readers--among other things prices
 

for primary products collapsed, international liquidity dried up, export
 

earnings dropped sharply, and imports were cut drastically. Between 1980 and
 

1982 nominal imports dropped 30 percent. The distribution of this drop, 

broken down in Table 2-2, is instructive. Nonfuel imports dropped 35 percent
 

in nominal terms while fuel dropped only 1.5 percent. As a consequence fuel
 

imports (almost all oil or its derivatives) increased from 17 to 24 percent of
 

total imports. Of all the major categories of imports, petroleum has proven
 

to be the most resistant to reduction.
 

Broad Characteristics and Trends in the Energy Sector 

The Baergy Balance in 1980 

A useful point of departure for diagnosis is a snapshot of the structure 

of energy use in Wbnduras in 1980, the last year for which a comprehensivo
 



Table 2-1. Evolution of Gross Domestic Product (by Expenadture) 1970-19U2
 

(millions of constant 1966 lempLras)
 

1970 I 1971 I 1972 I 1973 I 1974 I 1975 I 1976 1 1977 I ).978 I 1979 I 1980 I 19ul I £98z 

Private consumption 962 970 1013 1097 1086 1133 1205 1304 1469 1463 1555 1513 

Government consumption 152 157 167 154 177 189 225 248 260 274 297 32b 

Gross fixed capital formation 207 195 192 236 257 273 289 334 366 385 416 314 

a) by private sector 134 140 148 172 185 180 19U 209 228 243 255 187 

b) by public sector 73 55 44 64 72 93 99 125 138 142 161 127 

Variation of stocks 27 -2 7 15 69 -45 -58 61 25 41 30 30 

Export of goods and services 390 437 422 457 423 390 436 459 524 637 598 621 

Import of goods and services (-) -441 -390 -379 -457 -512 -485 -525 -654 -762 -79U -829 -77 

Gross Domestic Product 1297 1367 1422 1502 1500 1455 1572 1 1752 1 1882 2UO1 207 1 2077 Z053 

Sourcesi 1970-1981: Banco Centzal de Honduras, Departmento dr Estudios Economioos 
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Table 2-2
 
Changes in Imports, 1978-82
 

(Millions of Current Lempiras)
 

1978 1979 1980 1981 1982 1980-82 

Imports by NALICA class (CIF) 

food, drink and tobacco 111.7 123.6 179.9 168.6 129.8 -28 

crude non-edible materials 21.0 19.2 22.2 19.7 15.4 -31 

fuels and lubricants 152.7 226.0 342.3 326.4 337.2 -2 

oils of animal 
or plant origin 14.6 13.7 23.3 22.7 11.0 -53 

chemicals 213.0 275.5 308.6 332.2 249.6 -20 

manufactured goods 411.7 508.5 558.6 550.1 404.6 -28 

transport equipment 460.3 494.2 600.9 496.2 281.5 -53 

Tbtal Imports (CIF) 2038.6 1920 1436.8 -30 

Imports by use (CIF) 

consumer goods 475.2 474.7 339.3 -29 

fuels and lubricants 342.3 326.4 337.2 -2 

other primary materials 595.3 602.4 463.0 -22 

capital goods and 
goods for construction 622.8 512.2 289.5 -53 

Source: Banco Oantral de Hbnduras, 'Honduras en Cifras" 1978-80 and 1980-82,
Tegucigalea.
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data set was available. For this purpose we have used the estimates of the 

official energy balance, translating them into the somewhat simplified energy
 

matrix shown in Table 2-3. 

The most obvious and frequently observed aspect of the estimates in this 

matrix is the preponderant role of wood (and residbes) in the energy supply of 

the country. Together they account for 66 percent of the energy consumed. 

While this is true in a narrow sense (allowing of course for unavoidable 

errors in estimation) , it is also true that such a figure drastically
 

overestimates the "useful work" 
 provided by these resources relative to
 

petroleum and hydropower as well as their importance 
 to the economy. This 

point can be easily shown in the residential sector, where fuelwood (used for 

cooking) accounts for more than 80 percent of the fuelwood and residue
 

consumption in the country. 
 According to a survey performed by
 

CONSUPLANE/ the specific consumption of fuel for cooking 
per household per 

year using one type of fuel exclusively is:
 

WOOD KEROSENE iL P G 
tons energy units I bbls energy units 
 I bbls energy units 

(gigacalories) I (gigacalories) I (gigacalories) 

6.63 23.86 I 2.58 3.36 I 2.26 2.14 

Thus, in order to provide roughly the same service with currently used 

fuelwood technology we need 7-11 times more "energy" than when using LPG or 

kerosene. While these ai-timates are likely to be modified with time, the 

basic conclusion will not change. The same reasoning can be applied to other 

items in the energy balance. For example: 

o the Balance Ehergetico Nacional uses the value of a kwh of 
electricity used in a heating application. This assumption
 
has the great merit of precision (which is why the energy

balance methodology uses it) but it obviously vastly
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underestimates the efficiency of using electricity (relative

to, 	 say, petroleum derivatives) in applications and conditions 
most common in Honduras. 

o 
 the 	traditional use of fuelwood and agricultural residues in
 
industry is clearly very inefficient relative to the standards

of efficiency when petroleua derivatives are used. 

In order to help concentrate people's thinking about the structure of
 

current energy consumption we have made a rough alternative estimate in Table
 

2-4 	(column B) based on Ouseful work." 
Although the estimates are imprecise, 

Column B is a much closer reflection of the relative importance of different 

energy forms than Cblumn A. 

Several other structural points deserve comment: 

o 	 only a relatively small amounit o- total petroleum (6.5 percent) 
goes for electricity generation, although this figure probably
does not include electricity auto-generation. 

O 	 total industrial petroleum derivative consumption is quite high.
In terms of final de-aand for derivatives (line G in Table 2-3),
Honduras is no different than the Central American average

-- a 	result which few people would expect. One reason for this is
the 	very high diesel consumption, a matter which will be treated 
later.
 

o 	 transport is, predictably, very important. Bearing in mind that 
transport accounts for most of the public sector consumption,
almost 50 percent of the final demand goes into this use. 

Changes in Petroleum Derivative Oonsumption Since 1970 

The ratio of petroleum consumption to GDP showed relatively little change 

over the decade of the 1970's, as shown in Table 2-5. This is especially true 

if we restrict ourselves to final demand (which excludes consumption of 

derivatives used within the energy sector for 	electricity generation and 

refining). If anything, final demand was a bit higher at the end of the 

period (e.g., from 1976-1980) than at the beginning (1970-1973), though the 
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Table 2-4. Wparison of Alternative Cbncepts for Measuring
Contribution of Different Forms of Energy to 

Final Cbnsumption in Ionduras in 1980 

Percent OQntribution to Energy Supply Based On: 
A I B 

enthalpy 
I 
I 

approximate 
useful work 

Fuelwood and charcoal 62 20 

Residues 6 5 

Petroleum derivatives 28 53 

Electricity (predominantly 
hydro, see notes) 4 22 

Notes. Column A 

a) Enthalpy calculation is based on energy consumption as
conventionally defined using the heat value of each fuel but not
 
its end-use efficiency.
 

(blumn B
 

a) It is assumed that wood consumption of 23.86 Gcal per household

for cooking is equivalent to 3.05 Gcal of petroleum derivative.

b) Fuelwood and residues in industry are consumed at 50 percent of
the efficiency at which petroleum derivatives are used, in both 
cases assuming systems commonly used today.
 

c) Charcoal is assumed to be the same as in the National EnergyBalance since there it is limited to special types of cooking.
d) Electricity is assumed to provide three times the useful work atthe point of the consumer per kcal of enthalpy as petroleumderivatives as an average for the application common in £Bnduras.
One could of course argue endlessly about what the relationship
 

really is.
 
e) In 1980, 84 percent of electricity was generated from hydro. Wehave chosen end-use, or final consumption, in order to avoid the
complications inherent in including transformations within the
 energy sector. They would not change the results by much. 



Table 2-5. Petroleum Consumption
(teracalories per million 1966 lempiras) 

Final demand for 
petroleum deriva­tives per unit GDP 

Total consumption 
of petroleum der­ivatives per unit GDP 

1970 I 1971 

2.33 2.23 

2.87 2.71 

i 1972 I 1973 1 1974 1 1975 i 1976 

2.32 2.41 2.39 2.72 2.52 

2.69 2.78 1 2.74 1 3.11 1 3.02 

I 1977 1 1978 1 1979 I 190U 

2.47 2.53 2.55 2.42 

3.02 1 2.86 2.83 1 2.71 

Source: Table 2-1 and Balance Ehergetico Nacional (as reported in Table 2-7). 

0 
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difference is small enough (about 10 percent) as to be barely significant, and 

within each period the ratio shows no clear trend.
 

Although a consistent series of estimates was not available beyond 1980,
 

Eiergetico Nacional quite 

Ontral Bank estimates for 1978-1982 (Table 2-6) show very little charge in 

overall consumption of derivatives per unit GDP from 1980-1982. These 

estimates follow the trend of the 1970-1980 Balance 

closely for 1978-1980. 

Although there was relatively little change in the overall use of 

petroleum relative to GDP, there were shifts in the shares of different 

derivatives (Table 2-7). From 1970/71 to 1979/80 gasoline's share fell from 

about 24 percent to 19 percent, while diesel increased from 42 percent to 46 

percent. LPG and kerosene also increased their shares, the former from 1.3 

percent to 2.0 percent and the latter from about 10.5 percent to 12 percent. 

Fuel oil's share remained virtually constant. If we consider only final 

demand, the fall in gasoline and the rise in diesel are more pronounced. From 

1980 to 1982 the share of all derivatives except diesel fell (Table 2-6).
 

Diesel alone now accounts for 50 percent of all petroleum fuel consumed in the
 

country (in energy rather than volume terms) and has clearly emerged as the 

critical derivative. 

The evolution over the decade of petroleum demand by sector, as estimated 

by the Balance Phergetico Nacional, is shown in Table 2-8. The single most 

important change was the increase of final demand (that is the direct 

consumption by sectors othe- than energy) relative to the total demand for 

petroleum derivatives. Final demand's share fromrose about 80 percent of the 

total at the beginning of the dec3de to about 90 percent at the end. This was 



Table 2-6. 
 A Distinct Time Series for Consumption
 
of Derivatives of Petroleum Relative to GDP 1978-1982
 

1978 I 1979 I 1980 I 1981 I 19821000 I 11000 I I1000 I i I1000 11000barrels I Tcal I barrels I Tcal I barrels I 	
i 

Tcal I barrels I Tcal I barrels I Tcal
 
LPG 
 131.2 122.7 132.9 124.3 120.6 112.8 129.0 120.6 96.3 90.0 

Gasoline and avi­ation gasolines 893.0 1079.6 911.8 1102.4 842.8 1018.9 814.5 984.7 791.2 95b.6Kerosene and
 

jet 	fuel 460.2 608.8 491.4 
 650.1 503.1 
 665.6 454.4 601.2 451.1 59b.8 
Diesel 
 1759.3 2463.0 1737.5 
 2432.5 1728.2 
2419.5 1735.9 
 2430.3 1883.5 2636.9
 
Fuel oil 
 566.1 822.0 
 696.4 1012.6 696.0 
1010.6 766.8 
 1113.4 589.8 
 856.4
 

TOTAL 5096.1 
 5321.5 5218.4 5250.2 
 5136.7
 
Energy per unit of
 
GDP (Tal per million1966 lempiras) 	 2.652.71 
 2.52 
 2 
 2.50
 

Source: Banco Central de Honduras, Departmento de Estudios Economicos 

LPG 	- 0.935 Gcal; gasoline ­ 1.209 Gcal; kerosene - 1.323 Gcal

Diesel - 1.400 Gcal; Fuel Oil ­ 1.452 Gcal.
 

2. 	There are discrepancies between the Central Bank data for 1978-1980 and the data fromBalance Energetico Nacional in Table 2-7. the
Most are unimportant, but the fuel oil difference
is large. This may be attributable to the Central Bank excluding fuel oil consumption in the
refinery, an assumption which brings the two data series very close together. 
The
consistently larger Central Bank estimate for LPG may be due to wider coverage ot independent
dealers, who also import independently.
 



Table 2-7. Evolution of Total and Final Demand for Petroleum !erivatives, 1970-19ts0 

(Teracalories) 

1970 I 1971 I 1972 I 1973 I 1974 I 1975 I 1976 I 1977 I 1978 I L97 I L9bO 

Finil Demand 

- LPG 

- Gasoline 

- Kerosene 

- Diesel 

- Fuel Oil 

Subtotal 

49.1 

854.0 

357.1 

1,120.6 

635.4 

3,016.2 

57.0 

915.2 

409.2 

1,117.7 

551.4 

3,050.5 

60.0 

f48.2 

413.7 

1,258.2 

613.3 

3,293.4 

72.8 

1,011.8 

441.4 

1,461.8 

633.7 

3,621.0 

74.1 

933.3 

415.7 

1,415.9 

741.1 

3,580.1 

82.2 

910.1 

444.5 

1,545.8 

969.0 

3,951.6 

93.5 

940.8 

475.5 

1,683.2 

774.9 

3,967.9 

103.8 

1,004.7 

512.b 

1,9b6.8 

731.0 

4,319.1 

10Z.5 

1,094.1 

614.9 

2,184.2 

71,.b 

4,762.3 

.IU9.z 

,,.117.4 

b. b 

2, J.LU. 5 

9L9.4 

5,1±9.I 

I Lu. 

1,u32. b 

bb9.8 

2,zt4.1 

9u%.7 

4,9a1.b 

Total Demand 

- LPG 

- Gasoline 

- Kerosene 

- Diesel 

- Fuel O11 

Subtotal 

- Refinery Gas 

49.1 

854.0 

357.1 

1,565.9 

838.3 

3,664.4 

62.3 

57.0 

915.2 

409.2 

1,555.0 

732.7 

3,669.1 

29.0 

60.0 

948.2 

413.7 

1,589.4 

788.7 

3,800.0 

21.9 

72.8 

1, 1.8 

441.4 

1,818.1 

815.5 

4,159.6 

23.4 

74.1 

933.3 

415.7 

1,686.1 

971.5 

.,080.7 

23.4 

82.2 

910.1 

444.5 

1,793.0 

1,276.4 

4,506.2 

23.8 

93.5 

940.8 

475.5 

1,995.4 

1,118.8 

4,624.0 

130.2 

103.8 

1,004.7 

512.8 

2,441.2 

1,109.3 

5,171.8 

117.2 

102.5 

1,094.1 

614.9 

2,443.4 

1,U5.4 

5,260.3 

13U.9 

109., 

1,117.4 

b5z.b 

2,53b.7 

1,138.1 

5,553 

129.2 

IIU.4 

1,0Jk.t, 

b69.B 

k, 51.4­

1,119.b 

5,403.8 

115., 

K3 

Total 3,726.7 1 3,698.1 1 3,821.9 4,183.0 4,104.1 4,530.0 1 4,754.;d 5,289.0 5,391.2 5,bbZ.Z 

Source: Balance EBnergetico Nacional 1970-1980. 



Tatle 2-8. Change in Sectoral Demand for Petroleum Derivatives - Selected Years 1970-1980 

Transport -

Sector Total 

diesel 
gasoline 
kerosene 

| 
I 1970 

596 
706 
51 

1,353 

I 1973 

766 
867 
88 

1,722 

Teracalories 
1 1976 I 1979 

862 1,051 
794 936 
121 1.93 

1,777 2,180 

I 1980 

1,028 
870 
208 

2,106 

II 
II 
II1 1910 

36.3 

1 

Percent of total demand 
(Percent of final demand) 

1!-3 I 1976 I 1979 

41.2 37.4 38.4 

I 1980 

37.6 

Public -

Sector Total 

diesel 

gafoline 
73 

44 
146 

100 

39 
175 

129 

43 
219 

250 

44 
348 

244 

45 
342 

(44.9) 

3.9 

(47.6) 

4.2 

(44.8) 

4.6 

(42.6) 

6.1 

(42.3) 

6.1 

Residential -

Sector Total 

LPG 
kerosene 

43 
279 
322 

61 
322 
383 

78 
323 
401 

91 
420 
511 

92 
422 
514 

(4.8) 

8.6 

(4.8) 

9.2 

(5.5) 

8.4 

(6.8) 

9.0 

(6.9) 

9.3 

Commercial 
Sector Total 

Agriculture - diesel 

Sector Total 

Industry - diesel 

fuel oil 
Sector Total 

42 

101 

136 

343 

628 
1,018 

44 

141 

162 

444 
622 

1,135 

50 

154 

178 

524 

749 
1,342 

67 

188 

229 

793 

899 
1,785 

67 

185 

220 

780 

87, 
1,732 

(10.7) 

1.1 
(1.4) 

3.7 

(4.5) 

27.3 

(10.6) 

1.0 
(1.2) 

3.9 

(4.5) 

27.1 

(10.1) 

1.1 
(1.3) 

3.7 

(4.5) 

28.2 

(10.0) 

1.2 
(1.3) 

4.0 

%4.5) 

31.4 

(10.3) 

1.2 
(1.3) 

3.9 

(4.4) 

30.9 

Final demand 3,016 3,621 3,968 5,119 4,982 
(33.8) 

80.9 

(31.3) 

86.6 

(33.8) 

83.5 

(34.9) 

90.1 

(34.8) 

89.0 

Electricity - diesel 

fuel oil 
Sector Total 

445 

0 
445 

356 

0 
356 

312 

188 
500 

225 

82 
307 

287 

78 
365 

(100) 

11.9 

(100) 

8.5 10.5 5.4 6.5 
Refinery

Sector Total 

Total derivative consumption 

265 

3,726 

206 

4,183 

286 

4,754 

256 

5,682 

253 

1 5,600 11 

7.1 

lOC 

4.9 

100 

6.0 

100 

4.5 

100 

4.5 

100 

Source: Balanca Energetico Naclonal 
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primarily due to the generally increasing substitution of thermal by
 
hydroelectric power shown
as in Table 2-9. In 1970 no less than 46 percent ot 
total electricity generated was generated in oil-fueled plants--all diesel. 

By 1980 that had fallen Lo 16 percent, of which some 70 percent were diesel. 

Superimposed on this trend was a significant oscillation. From 1970 to 1974 
thermally generated electricity fell from 46 percent to. 23 percent, it then 

rose again to 32 percent in 1977 and dropped sharply to 13 percent in 1979. 
Hydrologic conditions and plant construction schedules all had a role. It
 

appears that 
the thermal contribution has been rising again since 1979 thougn 
unfortunately post-1980 quantitative data was unavailable. This coUld have
 

played a role in 
 the strong post-1980 growth in diesel consumption noted 

earlier.
 

Fuel consumption for refining also dropped in relative importance over the 
decade, though less drastically. 
 This is due in part to the increasing share
 

of derivatives which are imported rather than produced in the refinery itsel±.
 

When we turn to the sectors which comprise final demand there is an
 
apparent stability in the relative shares of each. 
 The large transport sector 

appears to have declined slightly, which was compensated by a proportionate
 

increase in the small public sector. 
Since the latter is dominated by
 

vehicular energy use there is little real change. 

We should be cautious in using these sectoral breakdowns, even as we
 

acknowledge the tremendous advance that they represent over what was available 

only a couple of years ago. The line between vehicular (transport type) use 

and other sectors is particularly hard to draw. Firms, commercial or 
industrial, frequently maintain their own fleets; while on the other hand it
 



Table 2-9. Electricity Generation
 
(tera calories) 

'btal electricity generated 

Hydroelectric 
(%) 

Thermal electric 
(%) 

Fuel for thermal electric 
generation 

diesel 

1970 I 1971 

311 336 

169 208 
(54) (62) 

142 128 
(46) (38) 

445 437 

445 437 

1 1972 

363 

262 
(72) 

101 
(28) 

331 

331 

I 1973 I 

418 

310 
(74) 

108 
(26) 

356 

356 

1974 

446 

345 
(77) 

101 
(23) 

334 

270 

I 1975 I 

486 

362 
(74) 

124 
(26) 

393 

247 

1976 

526 

373 
(71) 

154 
(29) 

500 

312 

I 1977 I 

592 

405 
(68) 

187 
(32) 

691 

474 

1978 I 

653 

558 
(85) 

95 
(15) 

325 

259 

1979 I 

731 

639 
(87) 

92 
(13) 

307 

225 

1980 

801 

b75 
(84) 

12b 
(16) 

365 

287 

fuel oil -- -- -- -- 64 146 188 217 66 82 78 

Total.diesel consumption
in all sectors 

Total fuel oil consumption
in all sectors 

1566 

838 

1555 

733 

1589 

789 

1818 

816 

1686 

972 

1793 

1276 

1995 

1118 

2441 

1109 

2443 

1005 

253b 

1138 

2551 

1±20 
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is erroneous to assume that all "gasoline station" sales of diesel are for 

transport (an apparent flaw of the Costa Rican energy balance work). A 

reconnaisance work cannot delve into this kind of issue, but it is surely
 

relevant to bear in mind when considering the tremendous growth of diesel 

ascribed to industry; even though we have been assured that at least major
 

industrial truck fleets were 
rigorously excluded.
 

A time series oi prices (nominal and real) for most derivatives over most
 

of the period is presented in Table 2-10. An analysis of the impact of real
 

price on demand for various derivatives was beyond the terms of reference for
 

this work and would require careful consideration of underlying structural 

changes in the economy (usually dominated by factors other than fuel price),
 

other policies (such as import tariffs), and income (for example the sharp 

fall in LPG use from 1981 to 1982, in the second year of declining real prices
 

for that derivitive, appears attributable to the deepening recession).
 

The most important structural changes occurred in the transportation 

sector. 
Table P-ll gives a crude idea of this by comparing the size of 

various components of the registered vehicle fleet to GDP. By the end of the
 

decade there were two to three times as many vehicles per unit of GDP as there
 

were in the beginning. 
 The most rapid growth occurred during 1970-1976; 

however it is interesting to note that growth (relative to GDP) in 1978-1982 

was no slower than during 1976-1979. If the sectoral consumption estimates in
 

the Balance Energetico Nacional are even approximately correct it would appear
 

that there have been rather significant improvements in efficiency (or
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Table 2-10. Petroleum 

(lempira/gallon) and (bnstant 

Product Prices in Both Current 

Terms (index of 100 = December 1973) 

I 
I 

Premium 
Gas 

I 
I 

Regular 
Gas 

I 
I Kerosene 

I Jet 
Fuel 

I 
I Diesel 

I 
I 

Bunker 
C 

J 
I LPG 

July 
2PI 

Sept. 1973 1.10 
76 

0.96 
72 

0.54 
66 

-- 0.54 
62 

0.26 
52 --

L00 Dec. 1973 1.44 
100 

1.34 
10 

0.82 
100 

0.86 
100 

0.87 
100 

0.50 
100 -­

L05.8 1974 1.74 
114 

1.63 
114 

0.91 
105 

0.98 
108 

0.95 
103 

0.51 
96 

-­

-­

L16.5 1975 1.88 
112 

1.77 
114 

1.00 
105 

1.05 
105 

1.04 
103 

0.52 
89 

-­

-­

L24.8 1976 1.98 
110 

1.87 
112 

1.02 
100 

1.09 
102 

1.06 
98 

0.52 
83 

-­

-­

L33.1 1977 2.22 
116 

2.10 
117 

0.96 
88 

1.24 
108 

1.06 
92 

0.60 
90 

-­

-­

.43.0 (1978) 2.35 
114 

2.18 

114 

1.07 

91 
1.40 

114 

1.16 

93 

0.68 

95 

-­

-­

.52.9 1979 2.91 
132 

2.69 
131 

1.36 
108 

1.88 
143 

1.45 
109 

0.77 
101 

ni 

100 

73.6 1980 ni 
150 

ni 
i51 

ni 
143 

ni 
172 

ni 
136 

ni 
112 

ni 
104 

98.3 1981 4.10 
144 

3.87 

145 
2.40 
147 

2.82 

165 
2.39 

139 
1.28 

129 
ni 

91 

16.5 1982 4.13 
133 

3.90 

134 
2.43 

137 
2.84 

152 
2.40 

127 
1.30 

120 
ni 

83 

37.2 1983 4.13 
121 

3.90 
123 

2.43 
125 

2.84 
139 

2.40 
116 

1.30 
1.10 

ni 

7b 

)te: Upper 
price 

number is price in current 
in constant 1973 prices. 

lempiras per gallon. Lower number is indexed 
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Table 2-11. 

Relation of Vehicle Fleet to GDP - Selected Years 1970-1982 

(vehicles per million 1966 lempira ot GDP) 

1970 I 1973 I 1976 I 1979 I 1980 I 1981 I 1982 

Small Private 
Vehicles 11.4 16.8 22.2 23.8 25.7 27.1 28.7 

State Vehicles 
(mostly small) 0.8 1.3 1.8 2.3 2.7 2.3 2.4 

Truck s 2.3 3.6 4.9 5.3 5.6 5.5 5.9 

Buses 1.1 I 1.5I 1.9I 1.8I 1.9I 1.9 I 2.1 
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decreases in the intensity of vehicular use) in the transport sector,* though 

one must also be aware of basic data inadequacies. 

Important changes have also occurred in the residential sector. Over the
 

decade there was a pronounced trend away from 'uelwood towards the use of 

petroleum derivatives for cooking as shown in Table 2-12. This phenomenon 

would appear to be more closely linked to urbanization (the urban population 

growth rate is about twice the total population growth rate) than petroleum 

derivative prices. 

Industry presents a more ambiguous picture. The structural shift in the 

economy away from agriculture towards industry (which is more energy­

intensive) in the national accounts 
has been slight, and most of this had 

occurred by 1976 (Table 2-13). In addition there is no clear evidence of a
 

shift towards more energy-intensive industries within 
the industrial sector 

though little analysis of this was possible.
 

A rather common point of view in Honduras is that there is little price
 

elasticity of demand for petroleum derivatives. This viewpoint may have 

contributed to the rather passive government posture towards pricing. Taxes 

on petroleum derivatives are quite small overall and do not appear to have 

changed since 1973 at least. About 70 percent of Honduras' tax revenue is 

from indirect taxes and of this about 2 percent are from taxes on petroleum 

derivatives. 2 - / Price policy is discussed in Annex A. 

* 	 The simplified reasoning is as follows:
 

o 
 final demand for all petroleum derivatives was slightly higher

relative to GDP in 1980 than in 1970 

o transport's share of this final demand is approximately stable 
o the number of vehicles, of all classes, has gone up sharply relative 

to GDP. 
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Table 2-12. Changes in Residential Fuel Use
 
fcr Iroking--1970-1978 

Unit I 1970 1978 

Tbtal households 
 thousand 
 415.5 516.1
 

Households conswaing 
LPG or kerosene for 
cooking 
 thousand 42.6 121.0 

Percent of Households 
consuming LPG or kerosene 
for cooking Percent 10.3 23.3 

Households consuming LPG Eouseholds per 32.8 64.3 
or kerosene for cooking 
 million 1966 
in relation to GDP lempira of GDP
 

I 2
 



Table 2-13. Contribution of Productive Sectors to GDP 

Selected Years 1970-1982 

griculture 

anufacturing 

ther industry 

.-rvices 

1970 

31.3 

13.1 

6.3 

49.3 

I 1973 

31.3 

12.8 

6.7 

49.2 

I 1976 

27.0 

13.7 

6.8 

52.5 

i 1977 

25.6 

13.5 

6.6 

54.3 

i 1978 

25.8 

13.8 

6.9 

53.5 

I 1979 

26.0 

13.9 

7.3 

52.8 

i 1980 

26.1 

14.6 

7.3 

52.0 

i 1981 

26.2 

14.8 

7.0 

52.0 

i 1982(e) 

26.8 

14.8 

7.0 

51.4 

)urce: Banco Central de Honduras, Departmento de Estudios Economicos. 

te: Other indust-y includes mining, construction, electricity, water and gas. 
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The Electrical Sector 

Due in large part, to the orientation received at the outset, the 

electrical sector has not received the same attention as petroleum fuels (some 

additional analysis is presented in Annex B). As already noted, there has 

been a trend towards substitution of tbermally generated power the grid byon 


hydro, a trend which will continue. The 300 MW El Cajan dam (roughly
 

equivalent to the entire installed capacity today) is due to come on line in
 

1986. For a few years after the dam comes into operation, there will be 

substantial over-capacity for which the marginal cost of use is virtually
 

zero. In the near term, the utilization of this excess hydro capacity in a
 

manner which does not permanently distort the pattern of demand (as would, for 

example, electric boilers which require very low tariffs to be competitive) is 

a major planning challenge in ionduras as in many countries in Latin America. 

Components of two of the projects proposed in this study touch on di.ferent 

aspects of this problem. 

A final noteworthy aspect of the electrical system in Honduras is the
 

limited coverage of the grid. The present grid (Figure 2-2) is restricted to 

the central axis of the country and one-half of the northern coast. Most of 

the country lies off the grid and is likely to remain so. As noted in Annex 

3, the state electricity company has shown relatively little interest in rural 

electrification. This implies that decentralized power generation will 

continue to have an important role even if it is quantitatively small. 



Figure 2-2. Interconnected Cenatral Electrical Grid
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Chapter 3 
The Institutional 0ntext 

In this section we review briefly the role played by, and some
 

characteristics of, the most important institutional actors with regard to 

energy issues in Honduras. 
We begin with Honduran institutions and then
 

discuss the international institutions. 

Honduran Institutions
 

The most striking characteristic of the organization of the Honduran 

government when confronting the energy problem is the extreme dispersion of 

functions and the lack of a leading agenc,. There is not anything like a 

'Ministry of 1hergy.' The lack of a leading agency is a generally recognized 

problem (for example, References 2, 3, 4). It has been recognized at least 

since 1979 (ref. l(c)) , when detailed plans were made for the creation of both
 

an energy ministry and national energy commission.a There appears to have 

been little if any real movement towards greater integration of policy making 

and execution. The international donor agencies have not used their potential 

leverage to stimulate such a movement (as, for example, was done in CWsta 

Rica) , and may have exacerbated the problem with ad hoc project financing. If
 

the political momentum to form a strong, relatively centralized energy agency
 

could not be czeated during the height of the usecond energy crisis' in 

1979-81, then it may not be reasonable to expect such momentum to emerge from
 

the internal Honduran political process now that oil prices are lower and
 

stable and there is heightened military/ political tension around the 

country's borders. Our judgement, and that of everyone we have queried is 

* For the record, a ministry of energy was actually decreed by the military 
junta but never implemented (see Reference 1).
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that such momentum is unlikely. Indeed, even significant imp!.vements in 

coordination are likely to require the exercise of leverage from internationai 

agencies acting themselves with greater coordination than they have in the 

past. 

In addition to excessive dispersion of function, other problcms tend to 

limit the effectiveness of the response by the government. These include: 

- a tradition of poor cooperation between government agencies
especially at the level of project execution; 

- generally thin (or non-existent) capacity for energy-related
planning and policy-making in the various agencies; and 

- generally high turnover of key personnel and accompanying
short institutional memory. 

In this report, existing institutions involved in energy-related matters
 

have been categorized to divide these activities into six classes as follows:
 

- price setting; 
- direct investment (within government), targeted credits and

accompanying project/program analysis; 
- tariff and tax policy; 
- broader sectoral policy analysis; 
-
 technical assistance to the private sector and accompanying
 

R&D; and
 
- regulation, standards, and physical controls. 

Price Setting 

This activity is generally regarded as crucial in permitting the central 

government to transmit energy-related objectives to the multitude of public 

and private decision-makers. Energy price setting involves considerations
 

both of cost (e.g., price of crude oil, refining, and shipment) and of taxes 

and subsidies, which may be instituted for a variety of reasons (e.g., to
 

increase government income, improve social equity, or stimulate a change in
 

energy supply or demand). 
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The pricing of petroleum products and electricity are undertaken 

separately by different entities; however, the composition of these entities
 

is very similar. For the setting of electricity tariffs, the technical work 

is managed by the planning departiena. of ENEE with final approval by the 
"Junta Directive" of ENEE and then the President. 
 For the setting of
 

petroleum product prices, the initial technical work and negotiations with the 

private sector are performed by the "Oficina Comercializadora de Petroleou in
 

the Ministerio de Economia which also includes the Banco Central de Honduras
 

and the Ministerio de Hacienda (Treasury). Final price setting and approval
 

comen from the "Cabinete Economico" followed by a rubber stamp from the 

"Comision del Decreto Ley No. 91.0 The following are the members of the final 

approval groups for energy prices: 

Electricity: Junta Directiva of ENEE 
 Petroleum: Cabinete Economico
 

Ministerio de Comunicaciones, 
 Ministerio de Hacienda
Obras Publica y Transporte Banco Central de Honduras
inisterio de Hacienda CONSUPLANE

Banco Central de Honduras Ministerio de Communicaciones,CONSUPLANE Obras Publica y Transporte
Ministerio de Recursos Naturales Ministerio de EconomiaGeneral Manager of ENNE 
 President of the Republic

Consejo Hondureno de
 

la nnpressa Privada
 

As can be seen, four institutions are involved in both electricity and
 

petroleum pricing (See Annexes A, B, and E for more details on the pricing
 

process and capabilities).
 

Direct Investment, Targeted Credits and Project Analysis
 

Governments can influence energy supply or demand through direct 

investments by the government (or by parastatal agencies) or through 

preferential credits targeted for relevant private sector activities. In
 

either case, project analysis that incorporates -energy concerns is necessary
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to optimize these investments. In general, government activity of this type
 

other than direct investment in electricity supply and road infrastructure is
 

small or non-existent.* This limitation on government analysis, credits or
 
direct investment could have significant consequences because private
 

commercial loans carry a real rate of interest of at least 9.5 percent per
 
annum / which could inhibit some otherwise viable investments, especially in
 

less familiar applications in the context of a 
weak private sector.
 

Current institutional involvement in these issues is outlined below for
 

each energy sub-sector: 

- Electricity Supply -The great bulk of investment for publicdistribution is made by E1NEE, though in a few cases this
 
investment is made by municipalities or even private enterprises
despite the nominal ENEE monopoly. Although ENEE's investments are large and there is a substantial planning staff, the general
impression is that planning for capacity expansion is not welldeveloped (see Annex B). 
 As in the case of electricity pricing,
ENEE acts virtually autonomously, but is heavily influenced by

international.donors.
 

- Hydrocarbon Exploration and Refinery--This activity is dominated

by private foreign capital. A modest exception is the
 
identification of coal reserves.
 

- Fuelwood Supply--Fuelwood supply today is an activity with few

investments, and almost none in 
tree planting (the major
investment requirement). This may begin to change as an outcome
of the AID-ROCAP sponsored Proyecto Lena. 
Tree planting would
be a necessary component of any program to supply a significant

fraction of the nation's energy requirements from fuelwod on a 
longer term basis. 

- Forests and Tree Planting--Virtually all forest activities are
subject to control by the Corporacion Sondurena de DesarrolloForestal (COHDEFOR) and virtually all forests and trees in thecountry belong to the state, acting through COHDEFOR. From this
perspective, all planting would be a direct public sector
investment except where special exceptions are granted (as with
the AID Natural Resources Management Project). It is generally
realized that this law of universal tree ownership elaborated in 

* In the case of agriculture, an institutional infrastructure exists
 
which could eventually be applied to these needs.
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1974 when planting was not yet a serious issue, is inappropriate
when applied to plantations (e.g., ref. 10). R -form of the lawis a necessary precondition for widespread private sector

planting, and this reform appears to be a high political
priority for the next few months. This reform implies as a consequence some form of institutional mechanism for providing
incentives to private sector investments in planting; however,
the form these incentives will take is not yet clear.
incentives appear to head 

Tax 
the list, though experience in otherLatin American countries suggests that a credit line would be

preferable, especially if the objective is to include smaller
farmers. Regardless of the form, crucial steps in the approval
process are likely to remain in COiDEFOR. COHDEFOR is stillvirtually withiout planning or evaluation capability for

industrial fuelwood projects though piecemeal improvements are
being made in this regard through a series of small FAO
 
projects.
 

Investments for Energy Saving Equipment or Fuel Substitution InIndustr -For the private sector essentially all credit is fromprivate commercial banks. The World Bank has established a line
of credit for industry in the Oantral Bank of Honduras, FONDEI,
which is passed through commercial banks. This credit line,
however, appears to be 
limited to new industrial ventures and
would not be available for retrofits. The CDI has a credit line
from the 3'jB for small industries, but it is too small($250,000) to be of much potential significance. Some
 
industrial Lnterprises are controlled 
 by CaNADI, a parastatal
holding company. CONADI's financial situation is very pre­
carious now as a result of poor investments and management. It

is under a political cloud and is virtually paralysed.
 

Investments In Tansport-For the private sector all credit for
transport equipment is 
 from commercial sources. Essentially all
road freight and passenger transport is in private sectorhands. The state, besides its own fleet of vehicles, owns most
of the railway system (Ferrocaril Nacional de Honduras). As can
be seen in Table 5-1, investment in the railway as of late 1982
 
was essentially zero. Investment in road, port, and airport

infrastructure is a state responsibility. About $63,000,000 per
year, or 12 percent of the total fixed capital investment (30
percent of public sector investment) went into infrastructure in

1982. Except for port infrastructure, all investments are 
madeby the Ministerio de Comunicaciones, Obras Publicas y Transporte

(SECPT). Approximately 70 percent of the financing comes from

foreign sources (Table 5-1). 
 Despite the relatively large
investments there appears to be negligible project planning

capability with respect 
to energy consumption. 

Investments In Agriculture--There is an official line of credit

for agricultural investments (the Banco de Desarrollo
 
Agricola). However, macflinery is 
a very low priority in the
 
agricultural sector, and official interest can be generally

described as dormant (see Annex C). 
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Tariff and Tax Policy 

It was not possible to explore this area in any depth. Tariffs are set by
 

the Ministry of Economy's Division of Foreign Commerce. Taxes are set by the 

Ministerio de Hacienda (Treasury Department). There appears to be little 

connection between either of these and the petroleum derivative pricing 

function within the Ministry of Economy, despite the close connection between 

taxes on fuels and fuel-using equipment (e.g., Reference 7).
 

Broader Sectoral Policy Analysis 

At the broadest level we find CONSUPLANE, the Ministry of Economy and to a
 

lesser extent the Cental Bank involved in energy-related sectoral policy 

analysis. Staffing for the latter two is very limited (see Annex E). 

CONSUPLANE will have significantly improved staff capability within a year as 

personnel return from long-term training. It appears to be the only 

organization to have invested heavily in staff training. 
 There appears to be
 

considerable rivalry between CONSUPLANE and elements in the Ministry of
 

Economy. CDNSUPLANE has a rather marginal role in energy planning, apparently 

a rather common pattern in Central America (in contrast with many South 

American Countries). The Energy Office of CONSUPLANE, however, perceives its 

role as a leader and catalyst, rather than as a more conventional planning 

agency laden with targets, projections, and systems-type problems. This self 

perception seems well suited to the decentralized planning environment which 

is virtually certain to prevail. Although negative views are often expressed 

with regard to CONSUPLANE, it is emerg ing as one of the very few points of 

relative strength, and it could grow in effectiveness as other agencies become 

more competent. The modest, rather agile and eminently realistic attitude 

towards 'central planning" which prevails in the Energy Office is rare. With 
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appropriate support from international donors this low profile approach could
 

be seen as a strength.
 

At the sub-sectoral level, policy-making capability is relatively weak for
 

electricity, no more than embryonic for forestry an] fossil fuel supply, and
 

virtually non-existent for industrial, agricultural and transport demand.
 

Technical Assistance to the Private Sector and R&D
 

This capacity is generally very weak. 
 In a few areas, foreign assistance
 

is building or may build up this capacity slightly:
 

- the CATIE/COHDEFOR work on reforestation
 
- the FAO/COHDEFOR work on charcoal and gasifiers
 
- ICAITI/CDI work on traditional wood using industries
 -
 the AID Rural Tecnologies Project/CDI work on more efficient wood
stoves, gasifiers and simple irrigation systems.
 

Regulations, Standards, and Physical Controls
 

Use of these tools is very limited and what few attempts have been made
 

have failed or had minimal success. It is doubtful that the World Bank's
 

petroleum geology loan will significantly alter the government's capability.
 

The ICAITI industrial conservation project so far 
seems to be actively seeking
 

to avoid a significant public sector involvement or an increase in public
 

sector capability (more 
on this later). 
 In addition, relatively little
 

advantaqe has been taken of the training opportunities.
 

If one looks at institutional capability as a matrix matching function
 

(e.g., pricing policy, technical assistance, etc.) with the energy supply and
 

demand sectors, most of the matrix is blank, or nearly so, indicating either
 

that capability is weak, or 
that it is not exercised. Including the private
 

sector does not chanqe the picture very much.
 



3-8
 

One set of institutions which is rarely discussed in the context of
 

serious enerqy work in Latin America is centers of hiqher education,
 

especially the universities. 
 In Honduras, as elsewhere, the tendancy is to
 

treat the university as 
an isolated academic island, a tendency exacerbated by
 

the dissideint.. nature of university politics. 
The isolation of the university
 

appeavs to us 
to be a luxury which 
a society so lacking in professional talent
 

can ill afford. 
The UNAH, National Autonomous University of Honduras, for
 

example, represents a pool of professional talent equivalent to any government
 

ministry (but potentially more flexible) and far greater than any private
 

sector organization. Two institutes of the UNAI 
were visited and the general
 

impression was favorable. The university itself seems receptive of late to
 

participating more actively. 
In Costa Rica, Meta Systems has had a very
 

satisfactory experience working with staff from a university-type institution
 

despite political unrest in that institution. The team strongly urges that
 

AID consider using the university, even 
if this involves developing some new
 

institutional frameworks. 
This positive view seems to be broadly shared by
 

Peter Deinken, the team's contact person at the mission.
 

International Donor Activity
 

Official development assistance is concentrated in the conventional
 

electrical sector as 
should be apparent in the CONSUPLANE list of major
 

activities (Table 3-1) including loans for El Cajon and other central station
 

generating capacity, transmission, and rural electrification.
 

Other projects with significant funding are listed in Table 3-2. 
 These
 

include information for delineation of petroleum geology (World Bank),
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industrial enerqy conservation (ICAITI/ROCAP), fuelwood with a heavy emphasis
 

on traditional rural uses, and basic small-scale forestry work 
(various
 

donors).
 

There is relatively little fundinq for broader policy-oriented work. 
At
 

present, only the World Bank has approved funds for this, though the OLADE
 

"Prodeca" program (IDB financed) will partially change this situation. The
 

field is far 
from saturated and with a certain effort to coordinate
 

(Preferably via CONSUPLANE) and 
to maintain project flexibility, duplication
 

should not be a major problem. Some relationships of proposed projects to
 

existing activities will be discussed in Chapter 5.
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Table 3-1. 
 CONSUPLANE, Departamento de Cooperacion Tecnica
 
Internacional Principal Energy Sector Projects (27.6.83)
 

I I Value I
I I 	 Million I Source
I Duration I US$ I of Funds 

1. 	Centro de Despacho
 
(Construccion,

Centraliz. de energia) 
 81/84 
 2.3 OPEC
 

2. 	El Cajon Hidroelect. 
 8-/85 650.0 
 Various
 

3. 	Planta Tecnica No. 2
Puerto Cortes 
 82/84 
 26.2 
 France
 
4. 	Unidad Canaveral ii 
 83/84 12.9 
 Japan
 

5. 	Transmision Nispero-

Santa Rosa 
 83/85 3.8 
 BCIE
 

6. 	Linea Trans.
 
Teguicig-Danli 
 83/84 
 4.0 Ptmo.
 

7. 	Interconex. Honduras-

El Salvador 
 83/84 
 3.6 Ptmo.
 

8. 	Madera para Energia 
 82/84 
 0.4 UNDP
 

9. 	Produccion de Biogas

para Energia Rural 
 82/83 
 0.051 FAO/UNDP
 

10. 	Restauracio n Energia

Electrica en Tegucigalpa 

1.8
82/84 
 AID
 

11. 	Tecnologias Rurales 
 79/83 
 8.9 AID
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Other projects with significant funding are listed in Table 3-2. 7hese
 

include information for delineation of petroleum geology (World Bank) ,
 

industrial energy conservation (ICAITI/ROCAP) , fuelwood with 
a heavy emphasis 

on traditional rural uses, and basic small-scale forestry work (various
 

donor s) .
 

There is relatively little funding for broader policy-oriented work. At 

present, only the World Bank has approved funds for this, though the OLADE 

program (IDB financed) will partially change this situation. The field is far 

from saturated and with a certain effort to coordinate (preferably via 

CONSUPLANE) and to maintain project flexibility, duplication should not be a 

major problem. Some relationships of proposed projects to existing activities 

will be discussed in Chapter 5. 
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Table 3-2. Major International Donor Activities
 

in Ekergy, With Emphasis Outside Electricity 

Donor A
Activities 
I (Honduran Counterpart in Parentheses) 

Interamerican Development
 
Bank (IDB) Financial support for OLADE
 

World Bank 
 oil exploration loan (Ministerio de Recursos
 
Na turales)
sub-loans: oil pricing study (Ministerio de 
Economia) alternative energy sources 
(CONSUPLANE) 
Scheduled Energy Sector Assessment Mission 

OLADE 'Prodecal program covering broada range of 
energy subjects (planning, interconnections,
etc.) for the isthmus, not yet fully defined or 
approved
 

UNDP/PAO "Madera para Energ ia3 (COHDEPOR) investigating 
aspects of wood use for industry 

ROCAP/CATIE Projects Lena (COHDERFOR) concentrating on small 
scale tests and some diagnostic work
 

ICAITI/RCAP Projects Lena (CDI) rural wood-using 
technologies, Energy Cbnservation in Industry 
(no counterpart) 

AID/HONDURAS Rural %chnologies Project (CDI includes wood 
using technologies for rural areas, 
Rural Electrification in the Aguam Valley

l(ENEE) 



Chapter 4
 

Targets of Opportunity
 

The objective of this chapter is to outline briefly various concrete
 

"targets of opportunity" that would:
 

o 	 decrease demand for petroleum derivatives;
 

o 	 diminish the adverse ecological impacts of fuelwood
 
consumption; and
 

o 	 decrease future investment requirements for electricity
 
generation and distribution.
 

These targets are not systematically justified nor are they exhaustive.
 

Their treatment was conditioned by the contacts made over a short period of
 

field work, by broad guidance from AID, and by the knowledge that a more ample
 

World Bank Country Assessment team will visit Honduras later this year. Many
 

of the actions discussed will be developed as possible AID projects in the
 

next chapter.
 

" 	 .onservation of oil derivatives in industry is a well
 
recognized alternative for which significant funding is
 
coming from several sources. The potential savings have been
 
estimated at 11 percent for the region as a whole, but this
 
figure is little more than a guess. This subject will be
 
treated in more detail in Chapter 5.
 

o 	 Substitution of oil derivatives used for process heat with
 
electricity. With El Cajon coming on-line there is likely to
 
be a significant excess of available hydroelectric capacity
 
for a few years. Although little thought appears to have
 
been given to this option in Honduras, work in Brazil and
 
Costa Rica, which face similar situations, suggests that
 
there could be cost effective substitutions, even of a
 
temporary nature, if the institutional arrangement is
 
correct. One interesting arrangement being seriously
 
considered in Brazil is for the electric company to own
 
electric boilers, physically located in the consumers'
 
plants. The utility would sell to the plant steam produced
 
with electricity whenever the overall electrical
 
supply/demand situation indicated that this would be
 
economically advantageous. Later, when new electrical
 
capacity is needed, the utility could continue to sell steam
 
to the plant--except that the steam would be produced from
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biomass or coal in a cogeneration cycle along with
 
electricity. The same institutional arrangement could thus
 
serve tw;o distinct situations. There does not appear to have
 
been any study as yet of how such a substitution could be
 
carried out and what it could achieve. There may also be
 
some potential substitution of petroleum derivatives by
 
electricity in the residential/commercial sector.
 

o 	 Switching from diesel oil to fuel oil for process heat
 
applications in the industrial sector. 
As shown in Table 2-3
 
the industrial sector consumes an unusually large quantity of
 
diesel oil, both as a fraction of total diesel consumption
 
and relative to fuel consumption. There are three possible
 
reasons for this high imputed consumption of diesel oil, each
 
with radically different policy implications. The three
 
possible causes are:
 

1. 	a rather large use of diesel for off-the-grid stationary
 
motive power, as in saw mills, the shrimp processing
 
plants cn the islands, and fishing boats. In this case
 
derivative switching would be largely inapplicable.
 

2. 	inclusion of consumption by mobile in-plant vehicles and
 
transport vehicles owned by the industrial firm. We have
 
received conflicting judgments from technical personnel
 
involved in the Energy Balance project as to 
the extent
 
to which this factor is important.
 

3. 	relatively large use of diesel for process heat in
 
industry, especially in smaller industries. If this
 
hypothesis is correct there could be scope for a rather
 
rapid transition of significant industrial fuel
 
consumption from diesel to fuel oil. 
The reason we
 
suspect this is based on more detailed Costa Rican
 
experience where we have found, for example, considerable
 
numbers of small diesel package boilers. Honduran
 
industry is likely on average to be even smaller scale
 
than Costa Rican and as such more likely to use diesel.
 

All 	three reasons are in fact probably true; what we have not been able to
 

determine (and probably cannot be determined for some time) is the relative
 

weight of each.
 

Technology exists in Central America to convert 
(at 	low cost) small diesel
 

boilers and some other process heat applications to fuel oil. If it is true
 

that considerable amounts of diesel are 
still used in applications susceptible
 

to switching to fuel oil, an interesting question emerges regarding the
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technical competenne and/or financial capability of the private sector to make
 

rather simple adjustments unassisted, a question with some rather broad
 

implications for policy. The objective suggested here does not save petroleum
 

per 	se, but shifts consumption to a lower-cost derivative which in the context
 

of the San Jose accord is desirable because not enough fuel oil is consumed
 

relative to other derivatives.
 

0 	 As already noted above, the use of diesel for shaft power may

be quite large in industry. This is probably due to the
 
limited coverage of the grid. 
Since the grid is unlikely to
 
be extended rapidly, this suggests a potential for
 
substitution with stationary engine gasifiers using wood or
 
charcoal (e.g., in saw mills).
 

This market would be technically easier than rural electrification.
 

Unfortunately, neither the size of the market nor important characteristics
 

influencing near-term economic/technical viability (e.g., size, load factor
 

and 	distribution) are known. The use of gasification technology in the
 

agricultural sector for engines (e.g., irrigation pumps) appears to have very
 

limited potential in the near 
term and is probably not worth pursuing further
 

(see also Annex C).
 

o The use of wood, various biomass residues (saw mill wastes,
 
corn cobs, rice hulls) and charcoal for process heat in
 
industries currently using oil probably has considerable
 
potential. The applications can vary from large-scale use
 
in U-e cement industry to very small boilers (200-300,000

Kcal/hr). The range of resource/end-use options is quite

large. There is fairly widespread agreement to be found in
 
places such as CONSUPLANE and COHDEFOR that industrial
 
process heat and perhaps shaft power, from biomass is an
 
important, but poorly understood option. Our own work in
 
Costa Rica, and also a World Bank assessment mission there,
 
indirectly supports the view that considerable cost
 
effective potential exists. However, while there are some
 
small projects, no systematic effort has been made to study

the 	market for various technologies and resources.
 

o 	 By the late 1980's, cogeneration of steam and electricity

for sale on the grid could be a significant factor
 
influencing plans for expansion of electric generating
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capacity. The advantage of a cogeneration strategy is that 
the investment cost per KW is lower than for hydro* and that 
the smaller units have a relatively short lead time while 
the 	planning/construction cycle for a large dam is about 10 
years. The relatively high investment cost (EL Cajon is
 
costing $2,000/KW) and long maturation times required for
 
large-scale hydro are a problem for a country that has 
scarce investment resources and a very uncertain growth 
future. 

Even if there were an excellent data base and planning capability in 

Honduras, it would a thankless job to try to project with any precision what 

the 	country's electrical demand will be in 10 years. A cogeneration strategy
 

complementing continued hydro development could provide cost-effective
 

flexibility for system planning. The issues involved in developing such a
 

strategy (including institutional issues) are complex. To our knowledge, 

virtually no work on the subject has been done. One promising area would be
 

cogeneration in sugar mills with sales tc tte grid. There exist predecents
 

for 	this in various countries in Central America. More ambitious plans are 

being considered in such major sugar producing countries as Brazil, the 

Dominican Republic and Cuba.
 

o 	 There are probably significant opportunities for conservation 
in the transoort sector, involving among many other things, 
more adequate sizing of freight vehicles, load consolidation 
and improved maintenance and operating procedures. In the 
next chapter, these options will be discussed at more length 
in connection with proposed action. 

o 	 Substitution in the transport sector does not appear to be
 
very promising in general. The scope for electrification is
 
very limited. The only fuel substitute available now,
 
ethanol, is almost certain to be too expensive, though we had
 
no time to evaluate this point in any detail. The failure of
 
the Costa Rican large-scale ethanol program cautions against 
an ambitious sugarcane-ethanol program irodeled after Brazil. 

* Small-scale hydro has small blocks of investment and short lead times, 
however, investment costs per KW of firm power tend to be even higher. 
P rsuing a cogqeneration strategy should not effect the merits ot small-scale 
hydro (a subject that was decided by AID/Cntractor consensus not to be 
investigated in detail).
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A small-scale proqram based on a cheap resource base such 
as
 
spoiled bananas, however, could be interestinq. The approach

is beinq considered in Costa Rica. 
 This fuel might be used in
 
the local area in either gasoline or diesel engines. (Perkins

and MWM diesels are beinq modified commercially in Brazil to
 
use straicht alcohol.)
 

There are opportunities to diminish the adverse ecological
 
impacts of fuelwood consumption.
 

In some areas of the country fuelwood use is creating increasingly serious
 

ecological problems. 
One of the first functions of the ROCAP/CATIE project
 

was to define critical areas. Although this work appears 
to have been largely
 

completed, the published report was not available in time for 
this reconnais­

sance. Several qeneralizations, however, are possible. First, fairly serious
 

problems are emerging in some of the more heavily populated rural areas such
 

as 
the provinces on the western border with El Salvador/Guatemala. While it
 

is not clear that fuelwood gathering is itself the main cause of the
 

deforestation, the balance may have reached the point in 
some areas that
 

collection is difficult and therefore, the local population is showing
 

increasing interest in measures to conserve or 
plant firewood. At least one
 

foreign donor (non-US) is in active negotiations on this regional fuelwood
 

problem, while AID has a relevant program in the Chuluteca basin.
 

Second, some more concentrated fuelwood demands in 
traditional user
 

industries are having adverse impacts in specific areas of 
the country despite
 

the fact that industrial consumption of fuelwood overall is only 10-15 percent
 

of residential consumption. The most serious problems appear 
to arise with
 

the saltworks on 
the coast which are cutting the ecologically fraqile mangrove
 

formations. 
A similar probLem in Costa Rica has been resolved in the last
 

three to four years. 
The ICAITI portion of the ROCAP Proyecto Lena is
 

designed 
to address this set of problems. One technical suqqestion for the
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lime industry may be useful. In Brazil over the last decade simple and
 

reliable wood-qasifier-fueled calcininq modules have been rather rapidly
 

supplantinq the traditional kilns. 
 They have lower capital cost, allow
 

greater quality control and significantly lower wood consumption per unit
 

output and are substantially safer 
for the operators than many traditional
 

techniques. 
 With regard to Honduras the principal problems arising would be:
 

1) the smallest commercially available units (25 tpd output) are 
several times larger than the typical output of individual 
firms and would reduce employment per unit output. (On the 
other hand, with lower costs, output miqht expand.) 

2) the aasifier unit would probably have to be imported (the
market here is probably not big enough to support much 
fabrication). 

In Costa Rica, the small lime industry's (7500 tons per year) main
 

co-operative is trying 
to modernize operations and could be useful to watch.
 

A final set of problems emerges from fuelwood use for cooking ir.the
 

larqer urban areas. Lacking the ROCAP/CATIE diagnosis* it is not possible to
 

attempt a worthwhile quantitative estimate for various urban areas, however,
 

it is qualitatively clear that the cookinq demand concentrated in a city like
 

Tequciqalpa is generatinq rather serious deforestation problems. Indeed, it
 

is likely that this is the single most important fuelwood/ ecological problem
 

in the country. Despite general acknowledgement of the seriousness of the
 

problem, there are no programs existing today which address it. 
 The Proyecto
 

Lena of ROCAP, in Honduras, has been concerned exclusively with rural areas,
 

as has the improved stove component of the Rural Technologies Project. The
 

Proyecto Lena could, in principle, be expanded to specifically address this
 

* The CONSUPLANE survey did not make an urban/rural breakdown.
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issue, as was done in Nicaragual / , however the necessary funds have not been 

programmed. Various options exist to address the issue. Among them: 

o 	 diffusion of higher efficiency stoves, such as the Lorena
 
stove now meeting with some success in rural areas;
 

o 	 organized measures to bring in residues from further afield; 

o 	 plantations for fuel supply; and 

o 	 accelerated fuel switching (probably to kerosene or
 
electricity) .
 

These options raise many distinct policy and technical issues. Some may 

involve considerable financial resources which would sc em to justify the 

eventual development of a distinct project. Such a new project would appear 

to be a natural expansion of current US&ID Londuras priorities and reactions 

within the mission were quite positive. 



Chapter 5
 

Recommended Projects
 

In proposing project options we have had 
two rather distinct audiences in
 

mind, 
the Office of Energy in Science and Technology (Washington) and the
 

USAID 	mission in Honduras. The Office of Energy is primarily interested in
 

policy-oriented work starting in FY 1984. 
 The mission is open to a broad
 

range 	of activities. Though a "conventional" project could not be initiated
 

before FY 1986 there appears to be the possibility that local currency funds
 

(lempiras) deposited in the Central Bank as a result of emergency balance of
 

payments assistance could be mobilized sooner. 
 The issue of the availability
 

of these "lempira funds" was never satisfactorily defined. A major constraint
 

on 
the mission side appears to be the lack of qualified personnel to husband
 

projects along now that Peter Deinken has left for El Salvador. This problem
 

could be exacerbated by the LAC Program Office's desire that the mission
 

refrain from projects in the Energy sector.
 

We begin by focusing on proposals for the Office of Energy, though the
 

discussion is clearly relevant to the mission as well. A number of points
 

have 	been made in the course of the work:
 

(1) 	 there is in practice no central place in the government for
 
co-ordinating the development of energy policy and there is
 
little likelihood that such a central point will emerge soon;
 

(2) 	 the various agencies acting in energy related areas have
 
little or no capacity for developing suo-sectoral policy or
 
for project evaluation. In many cases specific technical
 
capability is also weak. Useful data bases are often
 
inadequate or non-existent.
 

(3) 	 most past and current foreign assistance does little to
 
correct this, having emphasized expensive technical assistance
 
with little regard to developing counterpart capabilities. We
 
have identified only one project to date which significantly
 
improved planning capability.
 

.) 
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To this should be added a fourth important observation. Several well
 

placed individuals (including ones from other international agencies) have
 

emphasized that AID is probably the donor in the country most capable of
 

taking significant steps to ameliorate the situation, perhaps the only one.
 

There is a broad consensus that the most fruitful target for technical
 

assistance in the planning 
area 
is working directly with agencies responsible
 

for specific subsectors to strengthen their capabilities. This implies
 

technical assistance that emphasizes a diverse range of specific sub-sectoral
 

skills rather than policy gtneralists. The emphasis should be on building
 

planning capability within several agencies responsible for specific aspects
 

of the energy problem rather than within a central agency or by tightly
 

coordinating an overall effort. To use a metaphor, before building a platform
 

for planning, it is useful to have the sawn wood. 
 The director for energy
 

planning in CONSUPLANE, probably the natural home for centralized energy
 

planning in the absence of a Ministry of Energy, strongly supports this
 

conceptualization of the basic strategy for the proposed project. 
One of the
 

flaws of the 
Interagency Commission on Energy Conservation that has led to its
 

current paralysis is that it started coordinating before there were any
 

capabilities to be coordinated.
 

Two more points should be emphasized before turning to specific pro­

posals. First, there should be an active participating counterpart for every
 

major phase of project work. This has often not been the case, due in part to
 

such things as donor restrictions on local perscnnel expenses and salaries,
 

and in part to the need for very considerable 'preproject' preparation if the
 

appropriate counterpart is to be 
identified and liberated. In detailed
 

planning for this project, considerable attention should be given to identi­

fying the appropriate counterparts and obtaining commitment of their time.
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The second point is that the coordinating agency for the projects should
 

be CONSUPLA.NE, even if the bulk of the work is to be performed by other 

agencies. There are several reasons for this. A coordinating point within
 

the 	GOH will be essential for maintaining project cohesiveness.* Our own work
 

has 	identified CONSUPLANE as the natural home for such a role. In addition
 

OLADE has designated CONSUPLANE as the coordinating point for Honduras. With
 

the wide-ranging Prodeca project to be financed by the IDB** it is likely to
 

become a significant actor.
 

The presentation which follows is orc'nized around specific project, or
 

sub-project, titles. The reader will note that in many cases the discussion
 

goes beyond the project title; that is because there are strong
 

interconnections. While this makes the presentation complicated, the
 

interconnections are an important and desirable feature of the proposal.
 

The following areas of policy analysis are proposed as a basis for
 

projects in Honduras:
 

1. 	industrial fuel substitution;
 

2. 	industrial energy conservation including development of an
 
,'ndustrial data base;
 

3. 	urban cooking and fuelwood supply;
 

4. 	fuel pricing; and
 

5. 	energy use in transport. 

* The mission is unlikely to have anyone who will be knowledgeable enough 
to perform this task satisfactorily on staff in the near future. 

*h Wile not yet formally approved, this approval is expected. 

http:CONSUPLA.NE
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Project No. 1: Industrial Fuel Substitution
 

Backaround
 

Industry provides a major opportunity for effective work, but this effort
 

should be carefully coordinated with other projects which are now planned or
 

underway. The main targets of opportunity are:
 

(a) switching from diesel to fuel oil in process heat, 

(b) substitution of petroleum derivatives by hydroelectricity and 
biomass, 

(c) conservation of fuel and electricity in industry, and 

(d) perhaps, conservation and power qene.7ation in sugar mills. 

Item (b) is being touched in part by the UNDP/FAO project "Madera para
 

Energia", which should provide some useful 
site-specific information to build
 

from. There is a good chance that CONSUPLkNE will become involved in this
 

subject with its loan from the IBRD 
(however, this loan is too small to carry
 

out much useful work). There is also considerable interest within CONSUPLANE
 

to look at item (d). In addition, IDB will soon begin to get out from under
 

the workload of El Cajon and may be looking for projects such as item (d).
 

IDB with its traditional involvement in overall power system development would
 

have a comparative advantage over AID. 
For this reason we will eliminate (d)
 

from further consideration with one exception; cogeneration of power from
 

sugar mills (combined with conservation) could be an important option in a
 

number of AID countries. With some catalyst (perhaps from ST/EY) it might
 

become part of the ICAITI industrial energy conservation project in Central
 

America. This possibility should be considered if other potential actors do
 

not show signs of moving in the next few months.
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Item (c) is in principle well within the domain of the ICAITI/ROCAP
 

industrial energy conservation project.
 

Project Outline
 

An overall schematic for the proposed industrial proposed project is shown
 

in Fiqure 5-1, including how it miqht relate to other projects financed by
 

ROCAP, IDB, FAO, etc. and possible national counterparts for specific
 

components. Most of these projects are not well defined as if defined
yet, or 


may be chanced under force of circumstance (e.g., ROCAP). This is an
 

important point. A number of actors are entering the area, no single one
 

prepared to devote enouqh 
resources to do a complete job. An efficient AID
 

Project must be flexible in its terms of reference and allocation of resources
 

to various components, because the environment of work will be changing. The
 

velocity of such change can be inferred from the fact that the OLADE Prodeca
 

project Proposal to the IDB was not yet fully prepared in early August, but
 

the Project may well be underway by late January 1984.
 

ST/EY should invest resources in the first component of this proposed
 

project--an industrial profile--if it acts at all in the area of industrial
 

energy use because this profile is fundamental for both fuel substitution and
 

conservation policy and because the ICAITI project has no provision for it.
 

The component is to assemble from a statistical sample a profile of Honduran
 

industry's physical characteristics.* This profile would not pretend to be 
an
 

* The profile would include type, scale and model of fuel-using equipment,
 
load factors, equipment utilization/maintenance routines, types of processes,
 
temperatures, pressures, use of heat exchangers, how heat is used, plant
 
layout, and general level of energy management.
 



----------- 

Figure 5-1. Interaction Graphic
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audit but would provide a host of information that does not exist today and
 

could be used among other things to plan audit priorities and to evaluate fuel
 

switching or fuel substitution options. The profile can be done with varying
 

degrees of thoroughness.
 

Based on our experience in Costa Rica, but assuming somew.hat greater
 

attention to conservation related items and more reliance on professional
 

staff as opposed to student labor, this would require about 6 man-months of
 

local professional time and 8 weeks of foreign assistance to do between
 

100-150 plants. The overall cost would be about $30-40,000 assuming that all
 

work was done with paid consultant time for foreign and local participants,
 

but that the sample would be prepared by an agency such as CONSUPLANE.
 

This industrial profile would provide a basis for detailed planning of the
 

three project components to follow, i.e., what industries to concentrate on
 

and how to make the studies comparable. It would also provide a useful
 

background for other projects in the country.
 

The three components, to be studied more or less in parallel, would look
 

at the technical issues and economics of:
 

1. substituting petroleum derivatives used for industrial process
 
heat with electricity in industries which already are on the
 
qrid. This would concentrate on the demand side of the equation,
 
being a sensitivity analysis. It would, in effect, provide the
 
basis to generate a "demand curve" with relation to oil (or any
 
fuel) as a function of price. Thus, simplifying a bit:
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potential
 
fuel 
substitution
 

average price of electricity
 

This component would not be concerned with how tariffs would evolve,
 
but it should provide a useful tool for tariff decisions.
 

2. 	substituting industrial fuel use with biomass resources. This
 
would concentrate mostly (but not exclusively) on the supply of
 
residues such as wood and rice husks as well as the costs of
 
harvesting, transforming and transporting them, and the additional
 
investment and oper.:ting costs required to use them. Good
 
performance of this task would require up to date knowledge about
 
what is happening in various technologies in the world. This
 
component should also take account the practical problems
 
associated with establishing a market for relatively unknown
 
technologies. This assessment could be regional (within Honduras)
 
rather than national in scope.
 

3. 	switchinq from diesel to fuel oil. This is the most
 
straightforward of the three. It should also investigate why many
 
diesel users have not switched despite the strong price incentives.
 

With the completion of these components would begin a synthesis of the
 

results. This would compare the various alternatives (wood vs. electricity
 

vs. other fuel switching) and look at broader issues (e.g. refinery balance,
 

how electricity tariffs might evolve for industrial heat, etc.). This phase
 

could provide the basis for a mission project paper. The recommendations
 

could also provide the basis for actual investment studies and for hardware
 

installation in the other projects which are available to do this (e.g.
 

ICAITI, OLADE). If properly designed the proposed project should complement
 

other activities in the area, and indeed galvanize some of them into less
 

vague or ad hoc objectives.
 



5-9
 

Project No. 2: Industrial Enerqy Conservation and Development of Industry
an 

Data Base
 

Backqround
 

Conservation in the industrial sector is clearly one of the major
 

opportunities in energy policy. General recognition of this fact gave rise 
to
 

the ROCAP funded project for Central America.
 

However, this project is not structured to provide a comprehensive profile
 

of industry relatively early on 
of the sort that would be useful for planning
 

fuel substitution by electricity or 
biomass as well as indicate some
 

conservation oprrtunities. This sort of information can be obtained for 
a
 

relatively large number of industries quite cheaply and represents a 

qualitative improvement in the basic information for a wide variety of project 

planning efforts. For this reason work of this sort was proposed as a
 

component of the ST/EY project discussed above. 
 Although it is generally
 

recognized that conservation and substitution shoald be considered together in
 

many Central American situations, the present plan does not 
seem to
 

systematically work towards this objective.
 

Project 2jtline
 

The proposed project in Industrial Energy Conservation and Development of
 

an Industrial Data Base would concentrate on complementing the ROCAP/ICATI
 

project. (This effort could require some disbursement of funds, though these
 

could largely be in local currency.)
 

The most urqent action for the mission is to work toward establishing an
 

institutional base for the 
creation of a competent Honduran team integrated
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within the overpll project. At least part of this "counterpart team" should
 

be based in the public sector.* Effective action in this sense is likely to
 

require several measures:
 

1. 	stronq pressure on ROCAP/ICAITI to shift a small part of the large
 
staff build-up for ICAITI to a desiqnated Honduran institution and
 
to assure that access to training is comparable to ICAITI staff.
 
The qreater part of this shift might come out of the rather
 
excessive promotional overhead as well as substitute for an
 
additional ICAITI country representative.
 

2. 	discussions with Honduran government and industry about the best
 
institutional home in this country for a technical team. Our
 
personal Preference is for some arrangement with the Universidade
 
Nacional Autonoma. An institute that is attached to the
 
engineerinq faculties of the Unji. rsity and allows non-University
 
professionals to be hired on constulting assignments could provide
 
access to a large pool of talent, while assurinq qood quality
 
training of future enqineers. The institute could take advantaqe
 
of low cost student contributions to survey activities without
 
becoming "academic". As our experience in Costa Rica is showing,
 
this kind nf activity can rapidly qenerate private sector
 
soinoffs. Another strong candidate is ENEE; however, it is
 
important that senior manaqement give the idea serious backing.
 
There are successful precedents both in the US (e.g., Southern
 
Electric) and Latin America (e.g., Companhia Enerqetica de Sao
 
Paulo) for broadening the orientation of electric utilities in
 
this way when management is in favor. There are also examples of
 
abysmal failures when its support is lukewarm. Other institutions
 
which could play a role are CONSUPLANE and CDI. It would be
 
Premature to move further toward institutional definition before
 
AID has broadly decided to act. The point is that reasonable
 
possibilities exist.
 

3. 	the allocation of funds by the mission to support some
 
institutional costs. Because of possible delays or problems with
 
the reallocation of ROCAP/ICAITI funds implied by (1.) above, the
 
mission could P:ovide funds for two Honduran professionals for two
 
years (or 48 man months) with some back-up, as an interim
 
measure. This would cost about $100,000. Almost all of this
 
would be in local currency and might be financed on relatively
 
short notice by the ESF funds in the Central Bank. ICAITI in turn
 
could release comparable funds for staff and some travel money,
 
and could assure access to training and technical assistance from
 
Georgia Tech similar to that being given to ICAITI staff.
 

* The entire META consultant group is in strong agreement on this point. 

ol 
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The local component of the survey work on the industrial profile could be
 

an excellent, low-risk, real-world training ground for a couple of engineers
 

and would, incidentally, make them very desirable counterparts for the
 

ICAITI/ROCAP project. This local component of the ST/EY project could be
 

beefed up at relatively low cost with precisely this objective in mind.
 

Perhaps the mission's local currency funding could pay for this. A side
 

benefit of this deepeninq could be a survey of the small industry sector. In
 

the 1975 Industrial Census, firms consuming less than 500 barrels per year
 

used only 10 
percent of the fuel consumed by industry but accounted for 85
 

percent of the reqistered firms.2 4/
 

Project No. 3: Urban Cooking
 

Project Outline
 

As mentioned in an 
earlier section, the role of urban fuelwood use for
 

cooking is a subject of major interest, on which little work is presently
 

beino done. The USAID mission appears to have considerable interest in
 

eventually carrying out work in this area, including loans. 
 Possible targets
 

of action are, however, quite diverse--ranging from improved wood cookstoves
 

and fuelwood plantations, to an accelerated shift to kerosene or
 

electricity--and can imply very different kinds of action. Before there is
 

any significant investment in any of these options, a careful analysis of the
 

whole issue should be made. This analysis should compare the costs, time
 

laqs, institutional problems and other characteristics of these options, and
 

develop a coherent proqram strateqy that would be the basis for a subsequent
 

mission or ROCAP Project Paper (PP).
 

I, 
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It is Possible that this program development work could be financed, all
 

or in part, from existing mission/ROCAP projects and with local currency funds
 

in the Central Bank. This possibility should be seriously considered,
 

especially for certain parts of this work. 
 At the same time, a strong case
 

can 
be made for at least partial financing (especially foreign currency
 

funding) by ST/EY:
 

(1) It may not be easy to change existing projects. For example
 
the project c'ficer of the Rural Technologies Project had some
 
difficulty with the idea of spreading that project's mandate
 
to explore the 
use of Lorena stoves in urban as well as rural
 
areas.
 

(2) The urban areas and their problems are rather distinct from
 
those encountered in rural areas, and rural areas have
 
received the bulk of the attention so far.
 

(3) The limited work in the region on the subject to date has
 
tended to focus on one or two options, and to almost ignore
 
the competition between kerosene/LPG/electricity/wood. (e.g.

the Manaqua fuelwood study, Reference 6). This competition is
 
very imiportant; 
for example, preliminary calculations done
 
with CONSUPLANE suggest that kerosene is already cheaper than
 
Purchased fuelwood. ST/EY funding could help assure adequate
 
and competent treatment of this subject.
 

A schematic of a possible project is shown in Figure 5-2. 
 For the sake of
 

argument, it is envisaged that ST/EY would fund the core of the project, about
 

4.5 man-months of foreign consultant time plus travel, and about half the most
 

essential local survey effort 
(total survey work would be about $6-8,000).
 

CONSUPLANE has expressed considerable interest in this work, and 
it seems
 

reasonable to expect that the foreign consultants would have counterparts
 

assigned full time, and that most of the labor intensive load of detailed
 

organization and execution of necessary surveys would be lifted from their
 

shoulders.
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Figure 5-2. Interaction Graphic of Proposed Urban Cooking Project
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This policy and program development work for urban cooking fits in rather
 

well with the industrial substitution policy proposal for ST/EY outlined
 

earlier. Both residential cookinq and industry make important trade-offs
 

between electric-thermal applications, petroleum derivatives, and woody­

biomass. The study of each sector can relate to the other. 
 There is, for
 

exampl,, 
the simplistic but commonly raised question--"How can you talk about
 

substituting petroleum in industry with woody biomass while there is 
a problem
 

of supplyinq fuelwood for cookinq?" 
 There are answers, but it is noteworthy
 

that no one has yet studied the two sectors side by side. Beyond this there
 

are more 
specific questions involving comparisons. For example:
 

- Would it be more cost-effective to plant fuelwood or use
 
residues from such things as 
sawmills for industry and/or urban
 
cooking demand?
 

- How does substitution by electricity compare in the industrial 
and residential cooking sectors? What might be the
 
implications for tariff policy at 
a time when hydroelectricity
 
capacity will be in excess?
 

In a country such as Honduras with its hydro and biomass resources on the
 

one hand and its widespread but inefficient use of fuelwood for cooking 
on the
 

other, it seems to make a great deal of sense 
to consider the industrial and
 

residential sectors side by side. The two proposed projects would reinforce
 

each other and should be developed together with this in mind.
 

Project No. 4: Price Policy
 

Backqround
 

Price policy is a very important part of overall energy policy. 
For this
 

reason, the reconnaissance team's strategy was designed to 
look carefully at
 

what work might be funded in this area.
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The discovery of the existence of World Bank funding for a pricing study
 

to be carried out in the Ministry of Economy in the near future (consultant
 

bids are now beinq evaluated) made it impossible to make any wide ranging
 

Proposals for work. The characteristics and terms of references of the World
 

Bank project are discussed in Annex D. We are not convinced that the world
 

Bank project adequately satisfies Honduras' needs for policy work in this very
 

important area. To beqin with data availability is not good; there is no
 

Input-Output model (a standard tool used in other IBRD-funded pricing studies)
 

available for Honduras, (e.g., Reference 27). Given the apparent heavy bias
 

towards an expensive foreign consultant packaqe in the World Bank project it
 

is doubtful that it will be able or can afford to develop much ot the
 

essential underlying information. Some useful analyses may not be done as a
 

consequence. In addition there seems to be very little development of the
 

Government of Honduras' capability in the area,
 

Project Outline
 

The already Proposed industrial and residential work can result in
 

conclusions which are of considerable interest for petroleum and electricity
 

pricing policy. If resources permit, it would be desirable to extend this
 

effort towards building a data base and developing analytic capability. For
 

example, it might be possible to complete the basic 1-0 table work, which was
 

begun at the Ministerio de Hacienda but appears to have been officially
 

discontinued, and to review the impact of existing taxes on different income
 

classes. This work could be integrated with that in the other industrial and
 

residential energy projects and provide an opportunity for a partial review of
 

issues likely to be raised in the IBRD pricing study. This would help to
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institutionalize an ongoing caDability to develop energy price and tax policy
 

in the Ministry of Economy (which will probably have the major staff role for
 

the Pricinq Council). 
 A possible outcome of this work could be a simplified
 

pricinq model capable of being updated. There is a wide consensus that such
 

models are feasible and are useful tools.
 

No budget was sketched out, in part because this would depend upon a
 

clearer idea of what the World Bank's pricing study will likely achieve and
 

how the reorganization of the pricing policy process may effect counterpart
 

capability. 
 Both of these points should be better understood within two
 

months. The total cost should not exceed $80-90,000, including the
 

development of a simplified pricing model 
(if such a model is not developed by
 

the IBERD's pricing study) and work on an I-0 matrix, and the cost to ST/EY
 

miqht be substantially less.
 

The total cost of such a component need not be hiqh to be useful. It
 

starts by benefittinq from the analyses conducted in the projects proposed here
 

for industry and urban cookinq. It would help to develop "policy-oriented"
 

recommendations as opposed to the more "project-oriented" recommendations in
 

the industrial and residential sector work. This component could complement
 

the others by following them (preferably with some overlap), if budgetary or
 

other constra nts favored this.
 

Although the current state of affairs seems inadequate, the reorganization
 

of the pricing policy process (Annex A) suggests some GOH interest in greater
 

visibility and capability, which in turn suggests a more promising environment
 

for technical assistance.
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Project No. 5: Transport
 

Background
 

The transport sector is the most important consumer of petroleum
 

derivatives in the country. If public sector vehicles are included, it
 

probably accounts for more than half the final petroleum demand. In adlition,
 

as should be evident from the institutional analysis, planning capability with
 

relation to energy use in transport is severely limited.
 

This would appear to argue for policy-oriented technical assistance in the
 

transport sector. There are, however, a number of problems which lead us to
 

the conclusion that technical assistance in the area is not presently
 

advisable, at least within the broad terms of reference for this reconnais­

sance. What should be seriously considered is a rather different strategy for
 

technical assistance in the enerqy/transport area. Let us begin with some of
 

the problems.
 

It is important first to recognize that active planning in the area is
 

essentially non-existent. The one attempt by the Interinstitutional Energy
 

Commission- / that emphasized policy measures was conceived in an ad hoc way
 

and was poorly received. As a result, the commission itself is now
 

essentially inoperative. The equivalent of the ministry of transport (SECOPT)
 

which everyone agrees is the key agency to deal with, does not have a single
 

person paid to think about energy and transport. The development plan for the
 

transport sector emerging from CONSUPLANE mentions energy once--and then only
 

with regards to conservation in the railways. To cite another example, there
 

has been no adjustment of taxes on different petroleum derivatives since
 

before the "energy crisis" began in 1973.
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Seventy percent of the transportation sector investments are financed by
 

international lenders as shown in Table 5-1. 
 This percentage is likely to
 

increase. The !DB, IBRD, and CBEI are all considerably more important sources
 

of funds than AID which seems to have restricted itself to rural road
 

programs. Despite the predominant role of these lenders and their greater
 

past involvement in energy/transport issues (e.g. References 7, 22), they do
 

not appear to have financed a single planning effort in the last several years
 

that goes much beyond "what kind of road do you build from A to B." 
 The last
 

technical assistance to SECOPT on economic evaluation appears to have ended in
 

1978 with the departure of their Canadian consultant. AID technical
 

assistance stands a good chat*.e of being carried out in 
a vacuum not only
 

within the qovernment of Honduras but among the critically important lenders.
 

The Problem of enerqy use in transport is almost certainly the most
 

complex problem in enerqy Policy.* This complexity is inherent in the large
 

number of actors, the tremendous variety of transport services, and the
 

interaction between changes in energy use and changes in the quality or 
nature
 

of the service. Transportation/energy policy is also politically very
 

sensitive since it touches so many people's lives in so many ways. 
 All these
 

Problemb are exacerbated in Honduras by the comparatively poor data base. The
 

evolution of effective policy capability is going to be a slow process that
 

will require more time than any ST/EY technical assistance project could
 

provide and it would be excessively optimistic at this point to assume that
 

* This statement is based on the author's own experience in Brazil (ref. 25 
and 26), conversations with IBRD staff, the IDB conference (ref. 22), the
 
experience of producinq an energy/transport proposal with staff of the MIT
 
Transportation Center, and many conversations with people in 
the energy area.
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USAID/Honduras would follow through in an area so far outside its 
traditional
 

areas of emphasis.
 

A couple of specific areas with energy implications in which
 

project-oriented technical assistance could be useful are 
freight terminals
 

for intermodal integration and urban mass 
transit in Teguciqalpa. The GOH
 

has, on 
its own, been carryinq out modest planning exercises and could 
use
 

some assistance. 
Of these areas, freight terminal planning would probably
 

have the highest priority. Initial assistance could be provided for a planned
 

terminal near 
San Pedro Sula (the principal industrial city, near the north
 

coast). 
 The concept behind this terminal is that prcducts coming from Puerto
 

Cortez would be shipped by rail to the terminal and transferred to larger
 

trucks to continue to Tegucigalpa. This would take pressure off the
 

overloaded Puerto Cortes/San Pedro Sula hiqhway which otherwise must be
 

expanded soon. 
The terminal would also integrate truck freight with the rest
 

of the nort. coast railway freiqht and make use of larger, more efficient
 

trucks for line haul movements and smaller trucks for shorter range movements
 

that serve the coast. Assistance could also be given to evaluate the problems
 

encountered by the one terminal already established and to assist in planning
 

others (e.g., in Tequcigalpa). 
 The idea of terminals (at least as planned)
 

has been meeting considerable resistance from truckers, which suggests that
 

any technical assistance should emphasize sensitivity to local issues to avoid
 

technically sound but politically useless recommendations.
 

The urban mass transit assistance would start with the proposal to
 

construct an electrified trolley line for Tegucigulpa. In order to be
 

effective, it should look at the alternative of rationalizing bus fleet
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operation along with some transport-related urban planning efforts. The urban
 

railway will probably not be built because of lack of money, however, the
 

issue of bus system rationalization is politically sensitive and extremely
 

complex due in part to the proliferation of tiny bus companies. The
 

international comparative advantage for work in this area 
is almost certainly
 

not with American consulting companies, but rather (in this hemisphere) with
 

Brazilian companies which work in conditions quite a bit closer to those in
 

Honduras. Also, several cities in Brazil haxe dramatically improved the
 

overall efficiency of privately owned bus operation over 
the past few years.
 

These two distinct project possibilities, freight terminal planning and
 

urban mass transit planning, do have appeal. They do not address broad policy
 

problems, but they attempt to deal pragmatically with important project
 

issues. The problems with these projects are:
 

(a) 	 Neither may be reconcilable with the industrial/residential
 
programs proposed in terms of ST/EY budget capability. The
 
industrial/residential programs have higher priority because
 
they are more likely to influence future AID activity and
 
more likely to evolve towards an overall sectoral policy.
 
(see also points c and d)
 

(b) 	 Even if reconcilable in budget terms, they would have
 
virtually nothing to do with most of the rest of the proposed
 
work. Some coherence within an overall project is preferable
 
to a rag bag of unccnnected projects.
 

(c) 	 In and of themselves neither does much to advance overall
 
thinking in transport/energy policy. Given the institutional
 
context they are likely to be treated as isolated projects.
 

(d) 	 AID is very unlikely to be the financing agency for the
 
recommended actions. Whatever agency that might be would
 
probably want to do much of the work all over again to
 
satisfy its own criteria.
 

Faced with the dilemma of the obvious importance of the subject, the need
 

for work, and yet the nagging problems of a more operational nature, it may be
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useful to formulate a different line of attack. 
We briefly summarize some
 

thoughts for a new proposal.
 

Project Outline
 

The basic project concept is to have a carefully prepared regional
 

workshop directed at a limited number of countries with broadly similar
 

problems.
 

(a) 
The workshop would focus on small, oil importing countries in
 
the Caribbean Basin. This would get rid of much of the
 
vagueness which inevitably attended the 1980 IDB conference in
 
which enormously different countries were active participants.
 

(b) 	The workshop would focus on 
energy demand, avoiding as much as
 
possible fuel substitution (with the exception of some
 
electrification).
 

(c) 	 The workshop would concentrate on relatively systematic and
 
practical guidelines for policy action; pooling world-wide
 
theoretical analysis and Practical experience and relating

these to the specific transport structures and experience in
 
the region. One possible conceptual framework for this is
 
partially illustrated in Tables 5-2 and 5-3. 
 The former
 
illustrates the "physical" structural changes which tend to
 
reduce consumption, the latter the policy tools available to
 
achieve such changes. In between one must evaluate
 
effectiveness and costs and benefits.
 

(d) 	The workshop would be Preceded by work in each of 
the
 
participant countries based on the conceptual framework,
 
though the emphasis could vary from country to country. For
 
example, different case studies of specific issues could be
 
developed in some depth in different countries depending on
 
local priorities and information (e.g., interurban freight and
 
passeljger terminals in Honduras, urban transit in Santo
 
Dominqo, derivative pricing policy in Costa Rica, etc.).

Specific tested ideas from other regions might be explored in
 
such case studies.
 

(e) 	 Part of the time of the workshop should be divided into
 
parallel working groups permitting intense detailed discussion
 
of specific issues.
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Table 5-2. 
 Changes in Tzansport System Characteristics
 

to Reduce Petroleum Product Consumption
 

Effecting Transport I Effecting Energy Consumption
 
Intensity I or Fuel Substitution
 

per Unit of GDP I Per Unit of Transport Services
 

Vehicle 
 More efficient new vehicle (e.g.,
 
diesel vs. gasoline)
 

Retrofit (wind deflectors,
 
turbochargers, radial tires)
 

More efficient vehicle sizing
 
(generally smaller for cars
 
and larger for intercity
 
trucks)
 

Alcohol fueled vehicles
 
Electric vehicles
 

Infrastructure/ Terminal location to 
 Multimodel integration (e.g.,

Nodes reduce routing dis- piggyback)
 

tance Consolidation of loads for
 
larger more efficient
 
vehicles in the same mode
 
(e.g., small trucks for
 
distribution, heavy trucks
 
for intercity)
 

Infrastructure/ 
 More direct routes More energy efficient roadways

Links 
 (fewer grades, improved sur­

faces)
 
Improved capacity and speed of
 
rail and waterways
 

Improved conditions of traffic
 
(bus lanes in urban areas)
 

Electrification of railways
 

Operation/Nodes 
 Improved service linking
 
modes/facilitation of
 
multimodel operations
 

Freight consolidation
 
terminals
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Table 5-2. 
 Changes in Transport System Characteristics
 

to Reduce Petroleum Product Consumption
 
(continued)
 

Effecting Transport I Effecting Energy Consumption 
Intensity I or Fuel Substitution 

per Unit of GDP I Per Unit of Transport Services 

Operation/Links 
 Improved maintenance of
 
vehicles (especially en­
gine and tires in road
 
vehicles)
 

Change in operating behavior
 
(speed)
 

Improved routing to reduce
 
empty backhaul
 

Improved operation of rail and
 
waterways to increase quality
 
of service
 

Demand 
 Structure of the Modal preference (e.g., in­
economy (both final tensity of use of auto­
and intermediate mobiles)
 
consumption)
 

Location of traffic
 
sources (industrial/
 
residential development)
 

Size of automobile
 
fleet
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Table 5-3. Categories of Policy Actions
 

I. Information and/or training programs, such as:
 

training of operating personnel in preventive maintenance
 
freight information centers 

(These tend to be low-cost and politically/administratively easy but
 
must be giving something new to have impact)
 

Il. Subsidies and financial incentives, such as:
 

special lines of credit
 
reduced mass transit fares
 
direct government investment in road, rail, port, mass transit
 

infrastructure 

(These tend to be politically/administratively easy, but may be
 
expensive for government)
 

III. Taxes and financial disincentives, such as:
 

fuel taxes
 
vehicle taxes
 
parking fees
 
credit restrictions for certain kinds of equipment
 
duties
 
tolls
 

(These tend to be cheap for the government and economically efficient
 
but politically difficult)
 

IV. Regulation and direct control, such as:
 

close gas stations -n week-ends
 
management and ope.ating policies of systems where the government
 
has direct control, such as rail operations
 

traffic and parking control
 
speed limits
 
subsidized pricing for that part of fuel effecting significantly
 
cost of living of the poor (e.g., low electricity tariffs for
 
first 100-150 kWh)
 

industrial location policy
 
urban planning

import restrictions 
prohibition of trucks where rail available.
 

(These tend to be administratively difficult and often economically
 
inefficient and unpopular, but can be effective if not too expensive for
 
the government.)
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(f) 	 From each participant country there should be more than one
 
senior level technical person from the government as well as
 
private sector representatives. At the end there should be
 
senior political level representatives (ministerial or
 
vice-ministerial level). In addition, there should be USAID,
 
AID Washington, IDB, IBRD, CDB, CBEI, and perhaps UNDP and
 
OAS personnel with varying levels of activity. One objective

is to 	help clarify other donor institutions' thinking, since
 
they, 	rather than AID, are likely to do 90 percent of the
 
actual financing. Finally, there will be the consultant's
 
personnel (it is assumed that the project would be organized

by a consulting firm). It is evident from this list that the
 
number of participating countries should be limited (probably
 
no more than six or so) to keep the workshop from becoming
 
unwieldy. Complete coverage of the region is not necessary

in any case. It is possible that for the final plenary
 
sessions more countries could be invited to get some first
 
hand contact with the outcome.
 

A workshop of this type, far more 
focused than the 1980 IDB Latin American
 

conference,-2/ would provide a useful bridge between the more conceptual,
 

almost global-oriented analysis now going on in places like the IBRD or the
 

ST/EY 	Energy Policy Research Program and the specific problems within the
 

region which are now either not being considered at all, or being dealt with
 

in a desperately ad hoc manner. A project of this nature could help clarify
 

the complex issues of strategy and implementation which have virtually
 

paralyzed donor and country activity in the area. 
 It could also circumvent
 

the spotty data and experiential base typical of each individual country. By
 

being regional in scope resources can be expended for necessary policy
 

crientation that would be difficult to justify for any one of these small
 

countries.
 

This project would achieve a certain level of visibility at the political
 

level, a sine qua non for mobilizing the kind of resources necessary to start
 

dealing intelligently with the region's biggest and most difficult energy
 

problem.
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Additional Aspects of Overall Project Implementation
 

The following policy analysis projects have been proposed for Honduras:
 

Project 1: Industrial fuel substitution and switching;
 

Project 2: Support for development of an industrial conservation
 
consulting capability;
 

Project 3: Urban cooking/fuelwood/deforestation project;
 

Project 4: Price policy, including the consequences for Projects 1
 
and 3; and
 

Project 5: Regional transport/energy demand workshop
 

These projects, especially Projects 1 through 4, relate to each other in
 

various ways. Projects 1, 3 and 4, overlap in content while Projects 1 and 2
 

could overlap and reinforce each other strongly. It should be possible to
 

organize these (or several of them) into a single project. The central
 

counterpart should be CONSUPLANE, but specific components would usually also
 

involve closer counterpart relationships with other institutions (e.g.,
 

COHDEFOR, ENEE).
 

Sources of Funds
 

Because of potential overlaps with other projects, the varying levels of
 

counterpart contributions and some variation in AID funding sources, it is
 

difficult at this point to get very precise about budgets. It is expected
 

that ST/EY would finance Project 1, but the amount needed could be influenced
 

by whether the mission funds Project 2 (ST/EY should not consider funding
 

this). Also ST/EY might finance a part of Project 3. The mission could use
 

their funds for project development since there seems to be considerable
 

mission interest in Project 3 and because the proposed work is oriented
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towards developing and evaluating possible projects as well as policies.
 

Project 4 is envisioned as being funded by ST/EY, but some local work might be
 

paid for by mission local currency funds or other (non-AID) sources altogether.
 

Depending on a variety of factors, Projects 1, 3, and 4 would represent
 

some $225,000 - $300,000 over eighteen months for ST/EY. Possible mission or
 

ROCAP expenditures might go as high as $70-80,000, excluding Project 2. If
 

funds are inadequate, Projects 1 and 3 should remain intact and Project 4
 

(pricing) cut proportionately.
 

Projects 1 and 3 (industrial substitution and urban cooking) should be of
 

considerable help to the mission in designing its own possible projects for FY
 

1986 (this was the earliest date for a new project, as we were briefed),
 

though they would not be limited to that objective. In the interim the
 

mission might contribute to certain parts of Projects 1, 3 and 4 with lempira
 

funds, IQC money, or a small shift of funds from another project. Project 2
 

(developing a nationally based audit team) is the primary responsibility of
 

the mission, though this task would be helped if Project 1 were executed by
 

ST/EY. It is possible that mission funds will not be necessary, but also that
 

local currency funds for mid FY 1984 may not be available. The issues raised
 

in this proposal justify the serious attention of the mission, with perhaps
 

some assistance for further evaluation from ST/EY.
 

Involvement of the Private Sector
 

Private sector organizations can be involved in the policy planning
 

process of the projects; subsequently, they can also participate in the
 

opportunities for productive investment which will be generated by these
 

projects. Generally projects of this sort can encourage investment from the
 

private sector by: (a) investing in relevant private sector skills (e.g., use
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of a local counterpart consulting); (b) providing a serious forum for
 

expression of points of view; 
(c) developing useful information and making it
 

accessible. The use of 
a local consultant seems to be a particularly useful
 

approach which has not been adequately developed. Special centers at
 

universities should be included in this group, in part because they can and do
 

lead to spin-off businesses. 
 It has been implicit in the proposals presented
 

(and in the preliminary budget) that there would be a local non-government
 

consulting counterpart paid for by the project. 
The development of such
 

private sector service capability is a fundamental step for increasing private
 

sector participation. It also permits the government to do less policy work
 

in-house without having to rely on expensive foreign consulting. Domestic
 

consulting groups are also likely to diffuse the results of their efforts to a
 

larger audience as 
a result of their marketing efforts than would government
 

agencies. This in 
turn helps various groups within the private sector to
 

articulate better their evolving needs, and increase their participation in
 

the policy process beyond a predictable chorus for energy price subsidies.
 

Discussions with and participation by the private sector are also
 

important. These can be more permanent (as in 
the ICAITI/ROCAP industrial
 

energy conservation project) or periodic. 
The short term nature of the ST/EY
 

work precludes a permanent forum, but detailed workshops including the private
 

sector should be included. The regional transport policy workshop (Project 5)
 

proposed earlier is an example. Projects 1 through 4 also assume working
 

meetings with the private sector.
 

In 
terms of creating investment opportunities, Projects 1 and 2 are likely
 

to be quite fruitful. 
 Project 1, industrial fuel substitution, is, in effect,
 

a comparative market analysis for a range of investment possibilities in
 

industry 
(many rather small scale) that should be attractive to the private
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sector. The industrial energy conservation work touched on in Project 2
 

simply expands the range further. The idea behind Project 2 is to insure that
 

the ICAITI/ROCAP project has as useful an impact on industrial energy
 

conservation as possible, which implies considerable private investment.
 



Chapter 7
 

Project Applicability to Country Selection Criteria
 

The terms of reference for this reconnaissance study require that the set
 

of projects proposed above for ST/EY assistance to Honduras be reviewed in
 

light of the country selection criteria in Table 7-1. The numbers for the
 

following paragraphs refer to these criteria.
 

Paragraph 1
 

There is clearly an interest in key parts of the GOH for the assistance
 

projects proposed here. There are several specific proposals before the
 

Government of Honduras that parallel the work proposed here.* The mission
 

also appears to be interested, though this judgment is complicated by the
 

staff transition underway at the mission and some LAC resistance to the idea.
 

The existence of the ST/EY project would help the mission develop a project
 

for FY 1986.
 

In FY 1985, ROCAP's, Proyecto Lena will end. Projects 1 and 3** will help
 

to determine whether and how the fuelwood development should be continued,
 

drawing on other experiences in Honduras and the region. Fuelwood is being
 

taken more seriously now in the government and AID has a tradition of
 

involvement in various aspects cf fuelwood development (Proyecto Lena, Rural
 

Technologies Project). The proposals are intended to go beyond project 

development for the mission, being instead responses to specific areas of 

planning interest to the Government of Honduras where technical assistance 

could be useful and where there is an interested counterpart. This targeting 

of specific areas, with more emphasis on specific technical assistance than on
 

* The complementary nature of these ongoing and proposed activities is 

illustrated in Figure 5-1 for Project 1. 
** Following the listing which opens Chapter 6. 

9\
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Table 7-1. Office of Energy
 

Country Selection Criteria
 

1. 	A significant demonstration of interest in technical
 
assistance for energy policy development and conservation
 
on the part of the host government and the country AID
 
Mission, including an indication that the country AID
 
Vission will fund related or follow-up activities;
 

2. 	The critical nature of the national energy problem as it
 
relates to overall economic performance, development
 
prospects and to the national security and political
 
stability of the country;
 

3. 	The current existence of, or active plans to create, a
 
government entity responsible for energy planning, policy
 
development and conservation, and with which project
 
personnel can work productively;
 

4. 	A potentially productive, non-duplicative, complementary
 
relationship between the proposed activity and other
 
A.I.D. projects (both bilateral and centrally-funded)
 
within the country, as well as projects of other donors;
 

5. 	The identification of appropriate and useful project
 
activities which are likely to promote the development of
 
country policies that will in turn aid in resolution of
 
the country's energy problems;
 

6. 	The potential replicability or applicability of project
 
activities and results in other A.I.D.-assisted countries;
 

7. 	The potential for the proposed policy development or
 
conservation activity to provide leverage for significant
 
and 	productive energy sector investments, especially in
 
the 	indigenous private sector and from U.S. private
 
sources, but also from other official lenders such as the
 
multilateral development banks;
 

8. 	The overall strategic or political importance of the
 
country to U.S. foreign policy, and strong friendly ties
 
between the U.S and the country.
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generalist assistance was universally supported within USAID/Honduras and
 

the Government of Honduras. By responding to this preference, active interest
 

will be enhanced. Finally the existence of this project may have a favorable
 

indirect impact on the evolution of the regional industrial energy
 

conservation project in 1uniduras.
 

Paragraph 2
 

Honduras' energy problem is no more severe than many countries', but it is
 

clearly having a negative impact on the economy, as described early in the
 

paper. By 1982 fuels amounted to 24 percent of total imports. Furthermore
 

there appear to be opportunities, requiring increased planning capability, to
 

ameliorate the energy problem (or problems, including fuelwood) in a cost
 

effective way. Energy is widely recognized in the country as being of
 

critical importance to the nation's development (e.g., reference 4).
 

Paragraph 3
 

There is no central planning entity for energy, especially considering the
 

various levels of planning (e.g. projects, macroeconomics, policy, etc.) nor
 

is one likely to emerge soon. However, this need not impede the productivity
 

of project personnel nor limit their counterpart contact. CONSUPLANE could
 

serve as overall coordinator. It appears to be best fitted for this role,
 

adding institutional coherence to the existing synergism in the content of the
 

proposed projects. Much of the work could be done in direct collaboration
 

with other agencies of the government. Strengthening various parts of the 

decentralized planning process appears by consensus to be a valid strategy and 

the preferred one for Honduras at least for the time being.
 

* In contrast to the recommendation for Haiti in a study similar to this. 

(1!
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Paragraph 4
 

The relationship of the various proposals to other existing and proposed
 

donor projects has been rather extensively discussed in the text. That usefu3
 

space exists for something like these projects seems clear, though some
 

flexibility should be built into project design because there are other actors
 

whose plans will unfold over the next six months. The existence of other
 

actors should be taken as a positive sign indicating a chance of greater
 

aources to follow through on the conclusions of the planning work. Working
 

with CONSUPLANE as coordinator should help assure that unnecessary duplication
 

is avoided since one of CONSUPLANE's roles is the monitoring of foreign
 

financial projects in each sector. Joining with the OLADE/IDB Prodeca
 

project, AID could usefully strengthen CONSUPLANE's capability to coordinate 

foreign assistance in close contact with various Government of Honduras
 

agencies and the private sector.
 

Paragraph 5
 

A set of proposed project activities has been presented in some detail and
 

justified in the text. They all address important areas of concern (e g.
 

industrial fuel substitution, urban-caused deforestation, industrial
 

conservation); they can be carried out with a problem-oriented emphasis and
 

within key (but now usually weak) planning groups. This could provide a
 

stimulus to the development of cost-effective a.justments that have not yet 

been made (or even identified). 

Paragraph 6
 

The basic issues raised in Projects 1 through 5 are of importance in most
 

of the larger oil-importing Caribbean and Central American countries.
 



7-5
 

Experience in these countries may also be of interest to Honduras. There is a
 

good possibility of increased flow of important information in two ways.
 

Projects of the kind proposed here would be a valuable addition to
 

understanding in the region as a whole and to our knowledge nothing like it is
 

being planned elsewhe-:e. It could have some important repercussions in other
 

countries even if not formally replicated by AID.
 

Paragraph 7
 

This and other private sector impacts were already discussed in the
 

previous chapter. The impact on private sector investment (if the private
 

sector is investing at all) could be quite significant, especially if the
 

impacts of complementary, policy-oriented projects are considered. Possible
 

activities attractive to the multilateral banks (e.g., low cost credit line
 

for some industrial conservation investments as done in Brazil) could emerge
 

directly from the projects proposed here.
 

Paragraph 8
 

Honduras is clearly a country of strategic importance in United States
 

foreign policy today and American ties are very strong. The scale of
 

assistance has been growing and bilateral US aid is a relatively important
 

source of official development assistance. AID may be encouraged to take a
 

lead role in more areas of technical assistance such as energy, where there is
 

a general consensus (Honduran and non-Honduran) that AID could do more than
 

any other institutional donor to strengthen the country's planning and project
 

capability.
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Summary Recommendation 

Although the final decision must remain with ST/EY and the mission, it is 

recommended that: 

(a) 	 ST/EY fund projects along the lines of Projects 1, 3, and 4
 
over an 18 month period using CONSUPLANE as a coordinating 
Government of Honduras counterpart.
 

(b) 	means be sought for some mission contribution (such as t-he
 
local currency account) to some project components. This may
 
be necessary if Projects 1, 3, 4 are to be funded adequately
 
(if funds are inadequate, Project 4 should probably be cut
 
most, first).
 

(c) 	 the mission and ST/EY seriously review the ICAITI/ROCAP
 
Industrial Conservation project in the light of criticism
 
made here and in various countries; and that they consider
 
cupporting modifications to the project together with other
 
countries in the region, which would increase its efficacy.
 

(d) 	 ST/EY consider planning assistance in transport/energy policy
 
around a regional workshop as described (Project 5), using
 
Honduras and other countries for fairly sGecific case study
 
work.
 

There is clearly scope for useful work, Honduras' importance is not in
 

doubt, and AID's role in Honduras is substantial.
 

In executing the project, it might be best to have a aingle consulting
 

firm organize the technical assistance (perhaps in part through
 

sub-contract). This should improve coherence of the overall project, though
 

other 	possibilities should be considered. There should definitely be a strong
 

local 	non-government presence on either the consulting team or in the overall
 

effort. Development of capability in both the public and private sectors in
 

Honduras should be a clear goal as the proposals are developed.
 

Cb" 
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Petroleum Product Pricing
 

The pricing of petroleum in Honduras is totally government regulated.
 

Prices are fixed by product at all levels of its commercialization. Seven
 

products are priced: premium gasoline, regular gasoline, kerosene, jet fuel,
 

diesel, fuel oil (bunker C) and LPG. The levels of commercialization
 

controlled are: refinery gate (same for imported finished products),
 

wholesale level and retail level. The wholesale and retail prices are set for
 

7 different geographic zones which are based on distance from the refinery.
 

These prices are set by fixing: (1) refinery price, (2) consumption taxes,
 

(3) shipping costs, (4) distributor's margin, and (5) retailer's margin. In
 

setting the prices, the government deals with the following private sector
 

entities: (a) Texaco, (b) la Asociacion Hondurena de Distribuidores de
 

Productors Derivados del Petroleo (AHDIPPE), and (c) the transporters.
 

The regulation of petroleum prices was initiated and authorized through
 

"Ley No 91" of 8 November 1973. The process is that changes are initiated by
 

request from any of the private sector entities listed above (usually Texaco),
 

then negotiated (as described below) between the government and the private
 

sector as well as internally within the government. At the conclusion of the
 

neaotiations, an "acuerdo" is issued by the Secretaria de Economia on behalf
 

of the President, before 1982 on behalf of la "Comision del Decreto Ley No. 91
 

del 8 Nov. 1973". In all, there have been about 15 "acuerdos" issued.
 

The negotiations involved in the pricing decisions are:
 

- the Texaco refinery gross income and profitability levels, 
- the distributor and retailer margins, 
- the transport costs for each zone, 
- the price levels for each petroleum product. 
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The first three involve primarily government-private sector discussions
 

whereas the fourth is primarily an internal government issue. The government
 

institutions which play a role in these negotiations and the approval of the
 

prices are as follows:
 

1. 	Oficina Comercializadora de Petroleo*
 

- Ministerio de Economia
 
- Banco Central de Honduras
 
-	 Ministerio de Hacienda 

which is located in the Ministerio de Economica and supported by a staff 

headed by Adalberto Chavez Petit who is assisted by one other professional as
 

well as by transport ministry personnel.
 

2. 	Cabinete Economica
 

- Ministerio de Fconomia
 
- Banco Central de Honduras
 
- Ministerio de Hacienda
 
- CONSUPLANE
 
-	 Ministerio de Comunicaciones, Obras Publicas y Transporte
 
-	 the President 

3. 	La Comision del Decreto Ley No. 91
 

- representatives of the government, workers, and private business.
 

The negotiation most important in terms of its impact on the petroleum
 

price is that with the Texaco refinery. In this work only the overall
 

refinery income and profitability is worked out. The individual product
 

prices are essentially left to the government, so long as the total revenue
 

stream meets the overall refinery income agreement. The refinery negotiations
 

are generally handled by the Minister or Vice-minister of "Economia" sometimes
 

with the assistance of the other members of the wOficina Comercializadora de
 

Petroleo.' The majority of the initial technical and economic analysis
 

* This office is in the process of being changed to the "Comision Adminis­

tradora de Petroleo" with basically the same members and staff but with a 
slightly enlarged scope but still limited to petroleum commercialization
 
issues.
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appears to be performed by the staff of the "Oficinal. As negotiations
 

proceed aid a proposal is being formulated for submittal to the Cabinete
 

Economica, working level meetings are held with various technical persons from
 

the members of this Cabinete. The package submitted to the Cabinete Economica
 

consists of the overall refinery income level and the individual petroleum
 

product prices. The main function of the cabinete meetings is the setting of
 

the product prices in termr. of which products should bear what share of the
 

total refinery cost increase. The "policies", which were never made explicit
 

but are fairly clear and standard, that underlie these product price decisions
 

are: 

keeping kerosene prices relatively low* for the benefit of the
 
residential sector,
 

- keeping diesel prices relatively low* for the benefit of the
 
transport sector
 

- subsidizing fuel oil prices in order to stimulate demand and
 
alleviate the refinery output balance problems,
 

- setting high regular and premium gasoline prices as a means of
 
paying for he lower prices of other products as well as a
 
source of government revenue.
 

These "policies" of the economic cabinet incorporate the concerns of the
 

Comision de Decreto Ley No. 91. It is in this informal way that the presence
 

of this Comision is felt even though the final approval of petroleum prices by
 

the Comision is more or less a "rubber stamp".
 

Price negotiations concerning transport costs and sales margins coincide
 

with the refinery agreements. These costs have been gradually increased but
 

form a small part of the total prices.
 

* Relatively low but still at about international prices; however they are 

low because it appears that they may not be carrying their share of the high
 
refinery costs.
 

! 
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The consumption tax structure for petroleum prices has not changed since
 

its initiation in the early 1970's. 
The taxes have been constant and are
 

approximately:
 

centavos per liter
 

premium gasoline 40 
regular gasoline 39 
kerosene 1 
jet fuel 1 
diesel 7 
fuel oil 1 

Since these taxes have been constant, government revenues have been
 

falling significantly in real terms. This is symptomatic of the lack of
 

interest in changing or increasing fiscal revenues from this source.
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The Electrical Sector of Honduras
 

The electrical sector primarily consists of the public agency "La Empresa
 

Nacional de Energia Electrica" (EIEE). Minor roles are played by the energy
 

department of CONSUPLANE and various remote municipal governments. CONSUPLANE
 

is formally in charge of electrical sector policy as part of its work on 
the
 

national development plan and the constituent sector plans. Because of
 

CONSUPLANE's lack of executive power as well as 
other factors, this group has
 

not played a significant role in policy making except through its seat on the
 

Board of Directors of ENEE. Various municipal governments own and operate
 

isolated electricity generating facilities, however, the total capacity of
 

these stations is only 5 to 10MW or only a few percent of total generating
 

capacity in Honduras.
 

Empresa Nacional de Enercia Electrica (ENEE)
 

ENEE was created as an autonomous agency of the Government of Honduras via
 

"Decreto Ley No. 48" in February of 1957. Essentially ENEE is in charge of
 

all aspects of the electrical sector; the influence of other groups is
 

affected through the six outside members of the Board of Directors:
 

1. Ministry of Communications, Public Works and Transport 

2. Ministry of Natural Resource 

3. Ministry of Finance 

4. Central Bank of Honduras
 

5. National Planning Council - CONSUPLANE
 

6. National Business Council -
Consejo Hondureno de la Empresa Privada
 

The only other member is the general manager of ENEE who is the secretary
 

of the board. A simplified organizational chart is shown in Figure B-i.
 

(' 
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Figure B-I. ENEE Simplified Organization Chart
 

Junta Directiva*
 

Min. of SECOPT
 

Min. of Rec. Nat.
 
Min. of Hacienda
 
Banco Central
 
ONSUPLANE
 
Consejo Hond. de la
 
Empresa Privada
 

Gerente, ENEE (sec. of
 

junta)
 

Gerencia
 
(Ing. Herman Aparicio Velasquez)
 

7latining and Project Control 
(Lic. Mauricio Mossi)
 

[ Administration Engineering & Construction Operation 
William Wildt Yates Ing. Marco Mass Ing. Alberto Espinoza 

commercial division 	 electrical and mechanical central division
 
engineering
 
(Ing. Oscar Gross) 

accounting & finance civil engineering north division
 
(Ing. Marco Waimin)
 

L general services construction 	 - interconnected 

special projects 	 generation system
 
El Cajon 
Aguan Valley 
etc... 

* Junta meets about two times per month 
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The remainder of this annex will address the following aspects of the
 

electrical sector and ENEE: policy, pricing, investment, and special projects.
 

With regard to policy, its formulation appears to lie nearly totally
 

within ENEE given the lack of forceful input from CONSUPLANE. Furthermore,
 

the perspective of ENEE is basically one of a private electric utility, hence
 

the scope of issues considered within the interest of ENEE is limited. As a
 

result there are no clear policies with regard to rural electrification,
 

private electric generation, non-conventional generating technologies and
 

conservation. Current pricing policy is based on a cost basis with relatively
 

little subsidy of one class of consumers by other classes. Furthermore there
 

is no particular policy with regard to purchases of power from private
 

producers. This consideration is important for such possible projects as
 

cogeneration and generation by industries with biomass residues. Brief
 

conversations with ENEE did not indicate any initial resistance to ENEE power
 

purchases. The most difficult aspect of this issue would be the price
 

negotiation and the particular issue of basing the price on marginal or
 

average ENEE production. Again the very brief conversations with ENEE
 

indicated willingness to use a marginal cost basis which could greatly improve
 

the profitability of such private sales to ENEE.
 

The setting of electricity tariffs involves the following process.
 

Pricing studie!7 are performed by international consulting firms approximately
 

every four years under the direction of the planning department. These
 

studies set the overall pricing structure and level. The effects of these
 

studies is clearly evident in the historical time series price data where the
 

major tariff increases and structural changes occurred in years of the studies
 

(see Table B-l). A small group (about three persons) within the planning
 

department is responsible for proposing tariff changes. These changes
 



B-4
 

Table B-i. Electricity Tariffs by Class 1972-1982
 

in Real Terms (1972=100)
 

J I I Governmnent I 
I I I Large i and I Total 

Residential I Commercial I Industrial I Industrial IMunicipal I Sales
 

1972 real 100 100 100 100 100 100
 

1973 94 94 96 96 95 94
 

1974 85 86 86 91 88 85
 

1975 Inter­
national
 
Tariff Study 90 88 101 128 95 95
 

1976 84 82 90 124 81 
 91
 

1977 83 77 86 131 90 92
 

1978 79 76 68 - 87 91
 

1979 73 79 90 135 86 
 89
 

1980 76 83 85 156 92 
 92 

1981 61 77 75 150 85 85 

1982 57 iI 73 I 85 145 I 89 84i 
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generally are of a fine-tuning nature in that they are of a smaller magnitude
 

and are based on the monthly financial position of ENEE. The approval and
 

authorization of the tariffs proposed by the planning department are performed
 

by the Junta Directiva of ENEE, and currently, the final approval comes from
 

the President.
 

Another more recent factor in electricity pricing is the requirement of
 

international capital donor agencies as to the financial condition of ENEE.
 

The in-house capacity for performing economic, planning and pricing studies
 

does not appear to be significant nor, unfortunately, is there any great
 

movement in this direction.
 

The tariff structure has six classes of consumers:
 

Tariff A - residential
 

Tariff B - commercial
 

Tariff C - industry
 

Tariff D - large industry
 

Tariff E - irrigation (not in use)
 

Tariff F - public sector
 

Tariffs A and B each have several steps with decreasing unit prices at
 

high consumption levels. Me residential schedule has a very small and
 

limited "lifeline" effect of a slightly lower rate for the first 20 kwh.
 

Tariffs C and D are both flat rates with a peak power demand charge. This
 

power charge appears to be quite high and would constitute about 45 percent of
 

total charges with a 25 percent monthly load factor for schedule C.* Tariff E
 

was developed for the banana companies in order to capture the market for
 

pumping, however, the companies use Tariffs C or D which are both lower than E.
 

* It is not known to what extent ENEE has played with this charge to
 

stimulate load management or if this share of total cost is high--it appears
 
high.
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No information was available on the public sector tariff structure. The
 

current tariffs are shown in Table B-2. The consumption of electricity by
 

tariff is shown in Table B-3.
 

The raising of investment funds for ENEE projects is generally performed
 

within ENEE, however, the particularly high cost of the El Cajon project has
 

led to some government involvement. The sources for ENEE funds are primarily
 

international agencies while a much smaller portion of the funds (probably
 

only about a third) is raised by ENEE from commercial banks or is generated
 

internally. With the exception of El Cajon, ENEE performs its own
 

negotiations and loan arrangements rather than working through the Ministry of
 

Finance. Such work is performed within the administration department of ENEE.
 

There are a number of special projects within ENEE which are of interest:
 

1. rural electrification in Aguan Valley with AID;
 

2. time of day metering;
 

3. small-scale hydro project development; and
 

4. dendrothermal power generation project.
 

The AID financed rural electrification project needs little explanation
 

except to say that it is the only rural electrification project being
 

undertaken by ENEE and this project is the result of the strong desire by AID
 

to perform such work rather than any particular interest by ENEE in this
 

area. This project has an office with the Special Projects division of the
 

Engineering and Construction department.
 

The second project consists of the installation and monitoring of about
 

150 time-of-day meters in primarily large and industrial settings and is being
 

managed by the commercial division within the administration department. The
 

goal of this project is to decide the efficacy of installing this type of
 



Table B-2. (Continued) 

Ahr 1I Mayo Junio I Julio I Aqont. I Spt. Oct. Nov. I)ic. 

2.7561 2.7871 2.8185 2.8502 2.8823 2.9147 2.9475 2.9807 1.0142 
0.1826 
0.1335 

0.1847 
0.1350 

0.1868 
0.1365 

0.i889 
0.1300 

0.1910 
0.1396 

0.1931 
0.1412 

0.1953 
0.1428 

0.1975 
0.1444 

0.1997 
0.1460 

2.7561 2.7871 2.8185 2.8502 2.8032 2.9147 2.1475 2.9907 3.0142 

5.0123 5.0832 5.1551 5.22RC 5.3019 5.37AR 5.4528 3.5299 5.6081 
0.2170 0.2201 0.2232 0.22.4 0.2296 0.2328 0.2361 U.2394 0.2428 
0.1823 0.1849 0.1075 0.1"02 0.1929 0.1Q56 0.19V4 0.2012 0.2040 
C.1253 0.1271 0.1289 0.137 0.1325 0.1344 0.1363 0.1382 f.1402 w 

5.0123 
21.6720 

5.0832 
21.9783 

5.1551 
22.2890 

5.2280 
22.6041 

5.3019 
22.9236 

5.3768 
23.2476 

5.4520 
23.5762 

5.5299 
23.9095 

5.608 
24.2475 

0) 

13.4004 13.5823 13.7667 13.9536 14.1430 14-3350 14.5296 14.7269 14.9268 
0.0892 0.0904 0.0916 0.0928 0.0941 0.0954 0.0967 0.0980 0.993 

13.2397 13.4387 13.6407 13.8457 14.0538 14.z650 14.4794 14.6970 14.9179 
0.0815 0.0827 0.0839 0.0852 0.nR65 0.0878 0.0891 0.0904 0.0918 

14.2648 14.4792 14.6968 14.917"1 15.1419 15.36qF 15.6005 1S.8550 16.0730 
0.0917 0.0931 0.0945 1 0.0959 0.0973 0.0988 0.103 0.1018 U.1033 



Tahle D-3. Ventas Connumjdnrlsr E 1ncreso 

IQ72 1973 1974 1975 1976 1977 1918 1979 1980 1981 1982 

(I.000's I.PS) 

'1.nid~ncial 

Com TCinl 
1nih.mtr ial 
Alt C,,n nmms, 

Cut-rn.menltal 
y MInicipal 

Aluimhbado Pu:bIlico 

V.ntas a otrns 
Sint CI.s 

8,285 

4,562 
2,g9g 
4,090 

1,081 
205 

8 

9,431 

4,881 
3,416 
5,124 

q91 
217 

8 

11,R65.7 

4.548.4 
3,845.0 
6,321.7 

1,159.9 
269.3 

9.4 

14,304.9 

6,978.8 
4,652.4 
11,972.1 

1,406.1 
277.P 

9.3 

15,575.7 

7,486.9 
5,880.2 

11,916.2 

1,525.0 
415.4 

953.6 

18,600.8 

B ,966.3 
7,655.1 

14,926.9 

1,934.8 
797.0 

2,110.1 

22,117.8 

10,5-2.6 
23,926.9 

--

2,245.2 
940.2 

164.9 

26,072 

13,560 
12,561 
19,347 

2,979 
988 

120 

32,355 

17,706 
16,664 
26,019 

4,176 
1,144 

115 

I 

38,353 

19,799 
20,407 
28,019 

5,009 
1,474 

364 

43,382.9 

21,770.6 
23,448.4 
30,738.6 

48,831.0 
1,593.6 

515.0 

Total 21,140 24,041 28,419.4 39,101.4 43,753.0 54,991.0 59,932.5 74,627 98,309 113,425 126,280.1 

AnniuaI increase 
(percent) 12.2 13.7 18.2 37.3 11.9 25.7 8.9 26.2 30.0 15.4 11.3 

Jncc,m, per 
(re-.t r) 

kwhir 

Sector de Conn-umo: 

TierHdpci al 
Con,rc i .l1 
In h,,"rial 
A!-~ Cnrtrimnq 

O it rnalment al 
y M nicipal 

Alutinhi ado Iihl ico 

Ventas a Otros 
sisteman 

12.3 

9.8 
7.8 
3.7 

7.7 
3.5 

4.2 

12.2 

9.6 
7.8 
3.7 

7.6 
3.7 

4.1 

11.9 

9.5 
7.6 
3.3 

7.7 
2.4 

4.7 

13.8 

10.8 
9.8 
5.9 

9.1 
2.4 

4.0 

13.8 

10.7 
9.4 
6.1 

8.3 
3.3 

12.9 

14.5 

10.7 
9.6 
6.9 

9.9 
5.5 

17.4 

14.9 

11.4 
8.1 
-

10.3 
5.6 

14.3 

14.7 

12.7 
11.5 
8.2 

10.8 
5.5 

0.8 

15.3 

15.1 
12.3 
10.7 

13.1 
6.2 

1.0 

16.0 

16.1 
12.4 
11.8 

13.9 
6.5 

2.1 

16.4 

16.6 
15.3 
12.4 

15.8 
8.3 

5.8 

w 

Ovrill. average 7.5 7.4 7.2 8.9 9.1 9.8 10.4 10.9 12.8 13.5 14.7 

Level of Consumption 
(000's k'.hr) 

PesiflincIal 
Cor'nrc ia1 
Industrial 
Alto (nCnimos 

G,t-rn..m-nta 1 
, nMunicipal 

Alumhrado Publico 

Ventas a Otros 
S int emas 

Connurmo ento 
Dpa rt arnn. 

67,451 
46.638 
37,137 

109,684 

14,109 

5,840 

189 

68, 

77,310 
50,852 
43,775 

136,901 

12,576 

5,828 

193 

630 

94,254 
58.174 
50,676 

165,533 

15,078 

11,019 

199 

735 

103,182 
64,366 
47,391 

193,492 

15,435 

11,483 

233 

720 

113,076 
69,729 
62,841 

194,296 

18,268 

12,449 

7,374 

715 

128,691 
83,522 
79,700 

215,582 

19,516 

14,366 

12,115 

720 

147,581.3 
92,798.6 
296,512.5 

-

21,706.8 

16,881.5 

1,155.7 

725.0 

177,616 
107,103 
109,311 

236,284 

27,472 

17,911 

15,084 

730 

211,350 
117,112 
135,451 

243,410 

31,871 

19,400 

9,167 

735 

239,659 
123,312 
164,795 

237,642 

36,402 

21,374 

17,696 

740 

263,887 
131,192 
153,222 

247,95R 

30,514 

19,221 

8,829 

745 

Total 281,733 328,055 395,658 436,306 478,748 561.691 577,361.4 691,511 768,496 841,120 855,538 

Annual increase 
(percent) 12.3 16.4 0.6 10.8 9.7 1-1.3 2.8 19.8 11.1 9.5 1.7 



Table D-3. Vent an C'rm 

(Cont j 

rvldore? 

iuied) 

E Inqreron 

1972 1973 1974 1975 ]976 1977 1978 1979 1980 1981 1982 

Nurrn-pr of Connurtmer 

S-ect or do lonvumo. 
R"v- 'ldrlr' i a 1 55,389 
Com-rc il 7,657 
1ndtw.tr ial 1,073 
Alton. flSn 33 

y HKni:ipal 301 
Alumbr,,rn lob] ico 2H 

Ventan a Otros 
Sin;t ,.nas 1 

Total 65,082 

Annual increanp
(percent) 9.4 

62,296 
7,Q44 
1,224 

38 

q60 
36 

1 

72,499 

11.4 

71,606 
8,912 
1,257 

48 

1,036 
41 

1 

82,900 

14.3 

76,281 
9,215 
1,297 

51 

1.094 
41 

1 

87,980 

6.1 

82,464 
9,601 
1,439 

46 

1,202 
63 

2 

94,817 

7.8 

90,017 
10,086 

1,644 
46 

1,262 
75 

2 

103,132 

8.8 

103,414 
11,110 

2,013 
-

1,408 
130 

1 

118,076 

14.5 

107,937 
11,224 
2,003 

57 

1,483 
9.1 

1 

122,797 

4.0 

172,024 
12,001 

2. 195 
49 

1,520 
9.81 

2 

137,889 

12.3 

137, C-3 
12,749 

2,357 
45 

1,680 
117 

1 

154,937 

12.4 

149,941 
13,089 
2,453 

42 

1,795 
121 

1 

167,441 

8.1 

I0­
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meter. 
This study should be completed by the end of 1983. 
 Now it appears
 

that ENEE views these meters as costly and complicated.
 

The third project is 
the result of technical assistance from Taiwan to
 

ENEE--"Mision Tecnica para Energia Electrica de la Republica de China", has been
 

in existence since about 1977 and works through the divi-ion of civil
 

engineering. 
This project produces detailed feasability studies (including
 

engineering drawings) of mini-hydro installations. Supposedly quite a number
 

have been produced, yet no action has been taken on any of them. 
The recent AID
 

PID on small scale hydropower wanted to use these studies 
as the basis for
 

project site selections. 
The IDB appears to be interested in following them up.
 

The fourth project is 
one which involved the preparation of a
 

pre-feasability study in 1979 by C.T. Main, Inc. for the planning department
 

of a 25 to 30 MW wood-burning, steam power plant. 
 The fuel would be primarily
 

lumber mill residues and to a limited extent forest slash. 
 Although this
 

study has not been reviewed in detail for this report, no further work on this
 

concept has been undertaken. 
 It seems that this report was part of the
 

analysis of a plant for the Puerto Cortes area where a fuel oil plant has
 

since been constructed.
 

Meetinos held concerning electrical sector:
 

1. Richard Dudley, chief of engineering office, AID
 

2. Hugo Eluir, engineer, engineering office, AID
 

3. 
Lic. Mauricio Mossi, chief of planning department, ENEE
 

4. 
Ing. Jose Francisco Vargas, especialista sectorial, Interamerican
 

Development Bank.
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Institutional Issues with Regard to
 

Biomass Energy Programs in the Agricultural Sector
 

those of technology development, demonstration and
These issues concern 


extension as well as those of credit availability. As noted, the agricultural
 

a biomass energy program would involve mechanical equipment which has
 part of 


special implications for the institutional issues. These implications result
 

from the fact that the people wno do agricultural research and extension work
 

in Honduras have very little, if any, experience with such equipment.
 

indicated interest in
Nevertheless, the director of agricultural research has 


these ideas. First, a description of the institutions will be presented and
 

thien the spccific biomass-related issues will be discussed.
 

The
Agricultural work lies within the Ministerio de Recursaos Naturalas. 


relevant departments are: agricultural research, agricultural extension, and
 

"seccion de planificacion sectorial." Each
planninq. Planninq falls in the 


Tying together
of these departments has their headquarters in Tequcigalpa. 


these groups is the PNIA, Program 'Nacional de Investigacion Agropecuario,
 

which reports to the planning department. This program coordinates
 

This is needed because, in addition to
aqricultural research policy and work. 


are seven regional agricultural
the _.'Lionally directed programs, there 


program offices who are also part of the PNIA board.
 

The organization of these groups is not well-defined, however, the
 

recently developed a
director of agricultural research, Adam Bonilla, has 


and is actively prcmoting in the
scheme which he has effected in several zones 


rest. It can be summarized as follows:
 



__ 
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~PNIA~ 

IAgricultural
research f Agricultural exten7on 

Regional Agricultural Personnel
 

Program 9 Research, field testing, %,extension
 
Development e refining, economic evaluation
 

The aqricultural research group consists of eight research stations which
 

are supposed to work closely with the regional workers. Probably the weakest
 

link is the final transference of the successful investigation results from
 

the regional to the extension personnel.
 

The national aqricultural development bank, BANADESA, provides
 

agricultural credit. For the agroindustrial sector there are two public
 

sector options: BANADESA and FONDEI. The major priorities for BANADESA are
 

basic grains (30 percent) and small farmers (25 percent). There are credit
 

lines by crop. One of the means for developing credit lines is via successful
 

agricultural research and extension which is then reported to the planning
 

department of the Ministerio Recursos Naturales. Next, the planning group
 

presents credit allocation recommendations to the Minister who then reports
 

them to a high-level government group (possibly the Comission de Politica
 

Agropecuaria).
 

The current orientation of research, extension, and credit is towards
 

animal-based agriculture with little or no concern for mechanization. The two
 

major programs in which agricultural research is now being undertaken are both
 

oriented to animal drawn implements and other small-scale technologies. They
 

are; 1) the AID rural technologies program and 2) a technical assistance
 

program with the Swiss.* Nearly all of the agricultural research stati.on work
 

http:stati.on
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is biological (seed varieties, etc.) or chemical (fertilizer, pesticides,
 

etc.) and there is no work or experience n mechanization. The closest the
 

research stations come to this type of work is a workshop that was set up at
 

Comayaqua for the AID PTR program for animal drawn farm implements, hydraulic
 

rams and water wheels. The extension service also has little practical
 

experience with mechanization. Furthermore, within the priorities for credit
 

within BANADESA, mechanization or motorized equipment have low priority. This
 

low priority is in response to a policy of not contributing to an increase in
 

petroleum use. This latter issue indicates the need to develop and "market"
 

any machinery with the biomass energy source.
 

Another institutional issue for a biomass program is the option to work
 

through the agricultural research group as a means of R&D and extension. This
 

option not only provides a working situation but also converges with the
 

process for establishing a credit line in BANADESA for equipment. Despite the
 

interest expressed by the agricultural research director, the lack of
 

experience with and facilities for mechanized technologies must be
 

confronted. This issue would probably not be a major problem and possibly
 

could build on the increased capacities (as a result of the AID project) of
 

the Comayagua research station in this area.
 

Another possible route for biomass demonstration is through the Natural
 

Resource Management Program funded by AID. This program has its own separate
 

office in the Ministerio de Recursos Naturales and reports directly to the
 

Minister. This program involves extension work in the Choleteca Valley. The
 

program is beqinning to work with tree planting for firewood and has available
 

credit on the order of 20 million dollars.
 

* This project also includes work on Post-harvest issues such as storage
 
and perhaps processing.
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Comments on the IBRD Petroleum Pricing Study
 

Within the task of reducing or managing petroleum use over the long-term,
 

price is clearly one of the most important tools. Detailed study of petroleum
 

pricing--the basis for selecting particular price levels and the many impacts
 

of such prices--would be very useful. Energy conservation, fuel switching or
 

substitution can be stimulated via price signals. These substitution issues
 

include not only substitution among different petroleum products but also
 

among petroleum products, electricity and indigenous energy resources such as
 

biomass. Furthermore, prices can incorporate various policy concerns via
 

taxes or subsidies. Despite this important role, there has been little
 

comprehensive or systematic study of the pricing decision. Relatively
 

recently the World Bank has been initiating a number of these studies and an
 

increasing number of such studies is expected.
 

In Honduras, petroleum prices are used for stimulating conservation (i.e.,
 

high gasoline prices) and substitution (i.e., low fuel oil prices) and for
 

raising government revenue (i.e., consumption taxes). Despite such uses,
 

there is very little policy basis for prices and tax levels. Furthermore
 

there has not been evaluation of the effectiveness of these price signals, nor
 

active use of them. For example, the consumption taxes have not been changed
 

since they imposed over ten years ago. Because of the major importance of
 

controlling petroleum use and the potency of using price as a tool for policy
 

implementation, a comprehensive study of petroleum price effects is warranted.
 

The 	two efforts soon beginning in this direction are:
 

1. 	a World Bank funded study via the Oficina Comercializadora de
 
Petroleo in the Ministry of Economia, and
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2. an ICAITI/SIECA study not yet defined.
 

The overall thrust of a petroleum pricing study is to examine in detail
 

the range of effects which can be caused by alternative pricing scenarios.
 

The effects include energy sector policies such as: energy conservation and
 

fuel substitution as well as the numerous broader and secondary economic
 

impacts. These impacts are:
 

- macro: on government revenues, economic growth (via effects
 
of consumption and investment)
 

- micro: on the different consumer income levels (especially
 
the lower ones), particular industrial subsectors (esp.
 
refinery), and particular transport subsectors.
 

The various parts of undertaking a pricing study will be presented within
 

the context of reviewing the terms of reference for the World Bank study.
 

The terms of reference (TOR) for the upcoming World Bank study are
 

presented in Annex F (in Spanish). The TOR presents five points:
 

1. information collection;
 

2. price analysis;
 

3. development of alternative future price scenario;
 

4. evaluation of alternative scenarios (impact analyses); and
 

5. recommendations.
 

The information collection effort outlined only refers to present
 

petroleum product prices and use patterns. This work should at least be
 

expanded to include examination of: (1) historical data, (2) detailed use
 

patterns, i.e., by industry and transport type rather than sectoral
 

aggregates, (3) macro, sectoral and subsector activity level measures, and
 

(4) the role of energy costs in total costs at the sectoral level and for some
 

specific energy intensive users. This last category is quite broad in that it
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will be useful for both price elasticity analysis (see below) as well as price
 

impact analysis on different subsectors (including different consumer classes).
 

The price analysis in the TOR deals primarily with cost structure analysis
 

of the refinery as well as petroleum marketing. In addition to this work
 

there needs to be detailed analyses of (1) price elasticity of demand
 

(conservation effects) as well as 
(2) cross elasticity of demand (substitution
 

effects). 
 These analyses involve both economic and technical issues and
 

information requirements. For example, for substitution issues, besides
 

relative price, the factors of different fuel use efficiencies and different
 

fuel use equipment costs are important. Another issue which overlaps with
 

price impact analysis is the analysis of energy costs in total costs on a
 

sectoral and certain subsectoral levels. For example, the role of different
 

energy sources for different consumer classes would be used as 
part of an
 

examination of demand elasticity as well as an evaluation of the real income
 

impacts of price scenarios. These impacts are part of the larger issue of the
 

progressive or regressive nature of energy consumption taxes or subsidies,
 

which in turn can be examined in the overall context of the relative impacts
 

of different taxation schemes.
 

The third part which is price scenario development will require some work
 

on policy formulation given the current lack of clear policies for the energy
 

sector. 
This policy work is needed first before the price scenarios
 

reflecting such work can be developed. 
 This issue is very important.
 

The fourth part of the evaluation of alternative price scenarios covers
 

the micro-economic impacts; however, there is not macro-economic impact work.
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In general, there is no macro-economic work in the proposed project.
 

There is clearly a major constraint, which is the availability of basic
 

information and models, in performing such work. Nevertheless, this work is
 

needed for several reasons. One is to properly explore the extent to which
 

energy taxes can be used as a fiscal tool as well as the impacts of their
 

use. A second issue is to obtain an overall, consistent view of all the
 

sectoral and subsectoral micro impacts. This view would capture the cascade
 

effects (how one sector's response to the price impacts effects other
 

sectors). A third is to capture the overall impact on the macro economy--GNP,
 

consumption, investment. Particularly useful in this work would be an
 

input-output model.
 

Overall the role for AID would be in the area of following the beginning
 

activities in pricing studies and more concretely identifying and assisting in
 

filling major gaps. Such gaps will appear in terms of basic information or
 

data as well as in some analysis or modeling. One possibility is the creation
 

of an I-0 model or performing some elasticity analysis. Such efforts would
 

only require short-term technical assistance and the use of local personnel
 

such as the UNAH group at the Instituto de Inv. Eco. or possibly within the
 

Banco Central Department of Economic Studies.
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Institutional Capacity for Energy Related Analysis
 

The following are my notes and impressions concerning the capacity for
 

this analysis in Honduras. First a list of the possible sites for such work:
 

In Government Out of Government
 

Ministry of Eccnomics Universities--UNAH and institutes
 
Ministry of Commerce, Prof. assoc.--Colegio de Economistos
 
Public Works, Transport Private sector/consultants
 

Banco Central
 
ENEE
 
COHDEFOR
 
CONSUPLANE
 
Ministry of Finance
 
Ministry of Natural Resource
 

There appears to have been little analysis performed by iny group. Nearly
 

all work has been of a descriptive nature; this is partially due to the
 

unavailability of information on which to base such an analysis. This
 

descriptive aspect characterizes the work of CONSUPLANE, the Central Bank and
 

the university. The Ministry of Economics and ENEE perform some economic
 

analysis as Dart of their pricing work; however, ENEE farms out nearly all of
 

its work to foreign firms and the Ministry of Economics' work (in the Oficina
 

Comercializadoro de Petroleo) is minimal because of a very limited staff.
 

Brief comments on some of these organizations follow:
 

CONSUPLANE--Ochoa's group appears to have at least one economist; he may be
 
able to tap the larqer resources of CONSUPLANE.
 

Institutio de Investiqacionas Economicas y Sociales (UNAH)--this group can
 
probably put together more resources in terms of personnel than any other
 
one. Althouqh their quality and experience is unclear, the interest will
 
be high. The work I have seen is quite good in terms of information
 
collection and description but there is not much, if any, quantitative
 
analysis. However there seems to be at least an overall understanding of
 
the energy sector and major issues by Miguel Ange Funes at the Institute.
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The Cowision de Ahorro holds occassional meetings and has one part-time
 

staff member.
 

The Oficina de Comercialyzcion de Petroleo consists of 
two economists.
 

This office works on refinery economics and petroleum transport issues.
 

Banco Central de Honduras--At the BCH, energy related work is performed in
 

the Department of Economic Studies which is headed by Miguel Calix. 
We spoke
 

with Jorge Castellanos who is 
in charge of the energy-related studies in this
 

department. He is an economist but spends only about 20 percent of his time
 

on energy work. 
 He has some assistants for data collection. This group seems
 

to have focused primarily on data collection and has performed no specific
 

energy-related analysis. 
This group is working on refining industrial
 

activity related information, and may have the necessary information for 1-0
 

model work. Costallanos felt that there was the in-house capacity to perform
 

work such as I-0 development or oil price elasticity with 
some expert
 

assistance; however, he also felt that there was little interest in such work.
 

ENEE--does not seem to have much capacity nor 
interest in developing it.
 



Annex F 

T E R I 1 NO S DE RPE 7 r C I i 

ESTUDIO Y EVALUACION DE LAS PRACTICAS ACTUALES EN 
MATERIA DE FITACION DE PRECIOS Y GP.\'AMAENES SOBPR 

EL PETROLEO
 

ANTECEDENTES 

2. 	 Honduras no tiene producci6n nacional de petr6leo. Con­
secuentemente, todo su petr6leo y productos derivados del 
petr6leo son importados para suplir la demanda interna. 
El crudo importado es procesado en refinerfauna propiedad
de Texaco Trader International. 

2. 	 A pesar de las medidas de control de energia dictadas por
el gobierno y el promedio decreciente de crecimiento en el
vohlmen de importaci6n de combustibles provenientes del 
petr6leo, el valor de tales importaciones continia aumentan 
do considerablemente. Las importaciones de petr6leo, por
ejemplo, se han elevado de cerca de $USA 25 millones 
en 1972 a mas de $USA 2.00 millones en 1979 y se espera 
que alcanzar~n la suma de $USA 150 millones en 1982. Es 
tos desembolsos crecientes en la importaci6n de petr6leo,
est~n creando presiones serias en ]a nalanza de pagos de 
Honduras.
 

3. 	 En toda la variedad de los productos refinados en Honduras, 
no se conocen los costos por tipo de producto. Para efec 
to de clculo en costos, se considera solamente el costo 
total en funci6n de las operaciones globales de la Refine­
rfa. 

II. 	0sTETIVO
 

El objetivo primordial del estudio es proveer al Gobiemo de
Honduras de una evaluaci6n comparativa de los efectos econ6­
micos, fiscal y social de su polftica existente de comercializa 
ci6n y tributaci6n del petr6leo. Elaborada la evaluaci6n, pre­
sentar tres o cuatro alternativas estrat6gicas en el corto y lar­
go plazo. 
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III. 	 TERMINOS DE REFERENCIP. 

Como una base para evaluar la polftica existente y alterna de 
comercializaci6n, el es~udio debe incluir los siguientes pun 
tos: 

1) 	 Recolectar informnaci6n completa en lo- precios de produc­
tos de petr6leo existentes (refinaci6n intema, importacio­
nes productos acabados y crudos, impuestos, costos de 
transporte, mercado, distribuci6n y otros) y patrones de uso 
para la lfnea completa de productos derivados del petr6­
leo consumidors en Honduras como gasser licuado de pe
tr6leo, gasolina super y regular, kerosina, av-jet, diesel 
y bunker "C". 

2) 	 El an6lisis de precios debe incluir: 

a) 	 Los mayores y varios grupos de consumidores: industria, 
agricultura, transporte, gobierno y otros sectores por 
zonas geogr~ficas establecidas. 

b) 	 Andlisis de costos de producci6n por tipo de produc­
tos en funci6n de la capacidad instalada de la refi­
nerfa existente. 

c) 	 Evaluar wus diferentes costos y m~rgenes de utilidad 
para cada uno de los canales que intervienen en la co 
mercializaci6n interna. 

d) 	 Adem~s, deber6 incluir una exposici6n razonada de co 
mercializaci6n referente a la economfa, distribuci6n 
del ingreso, otros prop6sitos y sus costos econ6micos. 

3) Desarrollar tres o cuatro alternativas de precios (ex-refi­
nerfa-consumidor) e impuestos basados en: a) reflejo
completo de la oportunidad internacional de costos, b) au­
n(mnto al m6ximo de la contribusi6n fiscal del sector ener 
getico sujeto a metas de distribuci6n de recursos y c)
protecci6n de las necesidades b~sicas de grupos consumi 
dores de bajos ingresos y otras metas nacionales econ6­
micas y sociaets. 
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4) 	 Comparar los efectos de las alternativas estrat6gi­
cas de corto plazo (5 aftos) y largo plazo (10 ahos)
son: a) total tratamiento energ~tico; tratamientob) 	 ene 
energ-tico por sector y productos; c) inversi6n reuerida 
para producci6n ener6tica, producci6n de energfa,
capacidad de la refinerfa, distribuci6n, infraestruc­
tura etc, d) el total de recursos fiscales producidos 
y e) el efecto en el presupuesto familiar de persc­
nas de bajos recursos del sector urbano y cualquier 
otra meta nacional econ6mica y social. Una compa­
raci6n con los precios de los otros pafses centroa­
mericanos debe tambi6nser Ilevada a cabo. 

5) 	 En base a la cornparaci6n anterior, recomendar una 
estrategia apropiada de comercializaci6n con progra­
mas que afronten gradualmente cambios de precios, 
en caso de ser apropiados. Ademrns, el Consultor de 
ber recomendar cualquier estudio futuro, particular­
mente basado en sobreimpuestos energ6ticos en sec 
tores especfficos de consumo de energfa o posible
desarrollo local de recursos que serfa provechoso pa
ra sostener los esfuerzos de Honduras en el planea­
miento de energfa a largo plazo. 

IV. ORGANIZACION Y DURACION 

1) 	 El Ministerio de Economfa que es el encargado de re­
gular los precios en la comercializaci6n interna de 
los productos derivados del petr6leo, sr6 responsa­
ble total de la organizaci6n e implementaci6n del es­
tudio. Dicho Ministerio tomar6 las medidas para pro
veer el personal. de la contraparte como sea necesa­
rio. 

2) 	 Se contempla que el estudio sea preparado en un pe­
rfodo de seis (6) meses contados a partir de la fecha
de asignaci6n, debi6ndose realizar en tres (3) etapas. 

a) 	 Recolecci6n de yinformaci6n preparaci6n de un 
reporte interino, 
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b) 	 Revisi6n del reporte preliminar, y 

c) 	 Andlisis y preparaci6n m6s amplia del reporte final 

V. 	 PRESENTACION DE OFERTAS 

I.-	 El licitante deber6 presentar su oferta en dos sobres se­

liados, uno conteniendo la oferta t6cnica y el otro la 

oferta econ6mica del contenido y la leyenda: Propuesta-

Convenio BIRF - No.HO 1861. 

2.-	 Las ofertas deben ser presentadas en espafiol. 

3.-	 La oferta t6cnica deber- contener la siguiente informa­

ci6n: 

a) Metodologfa propuesta para la ejecuci6n del estudio 
b) Cronograma de ejecuci6n detallando las fases y ti­

pos de especialistas que intervendr~n en 6stas. 
c) Lista de los especialistas que ser~n asignados al 

estudio con sus correspondientes Curriculum Vitae 

d) 	 Un resfimen de la experiencia de la firma en estu­

dios de car~cter similar efectuados en los Iltimos 

8 afios, indicando los nombres de los clientes, fe­

cha de ejecuci6n y duraci6n de los estudios. 

4.-	 En la ofer-ta econ6mica se deber6 especi-icar en forma 

detallada los costos consultar - mes, presupuesto de 

viajes, gastos generales y cualquier otro elemento de 

costos que se considere conveniente. 
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5.-	 La fecha maxima para la presentaci6n de ofertas es el 

dfa 30 de abril de 1983, debiendo dirigirse a: 

Ministerio de Economrna 
2do. Piso Banco de Londres y Montreal 
Tegucigalpa, D.C., Honduras, C. A. 

VI. PROCEDIMIENTO PARA LA ASIGNACION 

I.- El procedimiento a seguir para la asignaci6n serc, en 

primer lugar el analisis de la oferta t6cnica y si las 

empresas califican en esta prirnera fase, seguidamente 

se analizar6 su oferta econ6rnica. De no llegarse a 

ningtin acuerdo con la firma que califique en primer lu­

gar, 	 se negociarra con la firma que haya calificado en 

segundo lugar; si en esta segunda fase contin6a el 

desacuerdo, se negociarfa con la firma que haya cali­

ficado en el tercer lugar. 

2.-	 La oferta t6cnica tendro una ponderaci6n del 80% y la 

oferta econ6mica del 20%. 
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IiONDUn.'. IN!)USTR]AL ENE!1GY PRA, - U.S. AID 

The only energy data available 
for this evaluation 
were found in the
 

1975 census. Ex>amination of the statistics for industries offers some 

perspective for the foregoing statements. The census is broken down into 

industry types, using the Clasificacion International Industrial Uniform 

(CIIU) descriptions and code numbers which follow:
 

* Food and Beverages (non-commercial preparation) - 31 

0 Textile Products - 32. 

0 Wood Products (lumber, finished goods) - 33 

* Pul. and Paper Products - 34 

* Chemicals (sc aps, detergents, industrial chemicals) - 35 

No.-.,c'l
N Mireral Products (includes cement) - 36 

c .Metals 
- 38 

e OthersC, 
- 39 

Note that artesans, who use wood as their main source of energy, are not 

included in the 
statistics.
 

According to the data, about of85% all the petroleum energy used by 

Honduran industries was confined to the 
CIIU Groups 31, 35, 
and 36. Food
 

and Beverages accounted for 19%, Chemicals for 23", and 3%.'was used in 

Non-,letals. The balance of the usage, in rank, order, was in Wood Products, 

Textiles, Metals, and Pulp and Paper Products. 
Category 39, all other pro­

ducts, had such a small amount of pertroleum consumption as to be insigni­

ficant. Examtination of Lhe data by p,?troleum derivative type indicates 
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that over 9o',3 of thu fuel used is in the form of diesel or fuel oil, 23% 

and 707, respectively. In terms of relative usage of diesel, the three top 

categories are Food and Beverages, Wood Products, and Chemicals. Fuel oil 

consuwption is dominated by 'on-Ietals and Chemical industries, writh the 

Food sector being the only other significant consumer. The energy balance 

prepared by CO S2PLANE for the same year shows a higher consumption of 

diesel relative to fuel oil; no attempt has been made to reconcile the dif­

ference, as the total consumption of both fuels is approximately the same 

'.agnit ude. 

Other derivatives, such as gasoline, kerosene, and LPG make up a small 

fraction of the total petroleum consumption by industries. -Interestingly, 

wood is responsible for only 2% of the total industrial fuel energy 

supplied by combustible fuels, when calculated at its gross heating value. 

Accounting for losses due to inefficiencies, this contribution is 
not
 

significant for tlie industrial sector addre_.ssed Iy the census which, as 

noted above, does not include artesan bosinesses. 

Turn-ng for a mynen: to the ConStIOn Of electrical energy by 

industrv, one finds that the consumption b\' C!IU category is some'.':hat dif­

ferent than for pe-troleum products. Food industries remain a Mrjor user at 

30%, but the Te.:tile industry ranks second at 28%. The other groups rank, 

in order: Non->Netals (18%), Chemicals (11%), Wood Products (8.1%), Metals 

(2.8%), and Pulp and Paper (2.4%). These data indicate a heavy reliance 

upon electricity by the textile industry (AS% of total raw energy used), 

while the other industries remain predominately fossil fuel users (greater 



than 70% suppl! ed by pRtroleum). Thiis tt-n,iLncy does not give rise to con­

cern for industrial energy use unless the textile industry expands con­

siderably in the future, as the nunber of larger firms is inconsequen~ial 

at present. But future predictions of electric power demand by Honduran
 

industries should consider the growth of these industries. 

Viewing total raw energy consumption by industry, both petroleum deri­

vatives and electricity, one finds that the three top users remain 

Non-'.etal (407.) Food and Beverages (21%), and Chemicals (21%). The rank 

order for total energy usage for other groups is the same as for petroleum 

usage: Wood Products, Textiles, Metals, and Pulp and Paper.
 

While the above referenced statistics are based upon eight year old 

data, it is probable that the relative distribution of usage for industry 

is still the sane at pres'nt. Scne substitution of fuels r-.3y have occurred 

(Such as electricity for petroleum products, or alternative fuels such as 

biomass), but not to the extent that the basic reliance upon petroleum pro­

ducts b- ind,:stry has 1.?cn altered significantlv. National constLuption 

figures for -- troleum derivatives r"pport this assumption. So it remains 

an important objective in hondiras to reduce the reliance of industry upon 

petroeu'., derivatives, and to lessen the economic vulnerability imposed by 

the volative ptroleum products rrker. Achieving this objective will 

enhance the con:.2titiveness of Honduran industries in regional and world 

trade and will strengthen export earnings. 

The best short term tactic to bring about reduced consumption of 

petroleum products is to formulate and initiate a national energy conser­

vation program. Such a plan should include the residential, commercial, 
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to the 
sectors, but particular attention should be given

and transportation 

is industry has generally mnre options for 
industrial sector. This b:cause 

and can h-2 fairly flexible in terms of implementing 
energy conservation, 

asures affecting production. Additionally,
energy conservation r vithout 

is more likely to recognize the profi­sectorthe cost-conscious industrial 


tability of energy conservation from a competitive market standpoint.
 

preceding discussion related to industrial consumption

Based upon the 

such an industrial energy conservation plan 
of petroleum derivatives, 

focus upon the rmajor users, i.e., Food and Beverages, Chemicals, and 
should 


wouldconsumption by these groups
lnn- tals. Modest reductions in energy 

in the use of petroleum in the 
be reflected in sinilficant decreases 

their combined share of consuption of 
Industrial sector, because of total 

usage of 10% 
these ftlels. If an acruss-the-board reduction in petroleum 

an energy conser­
could b. achie.ved by the La rge indurtvial users through 

4.0 --'llion dollars 
vation prog-,am, the resulting saving.s -ould e>:ceed 

Al' ssion sh , ta'.:e cverv ci.i7,'rtunitY to encourage 
F.n l'. The U.S. 


the estabiishent cf an energy conserpl:t Lr. nlan to reailize such a si-nifi­

energy savings in honduras.
cant 




RECIONAL INDUSTRIAL ENERGY EFFICIENCY PROGRAM 

ROCAP/ICAITI
 

A nrnjor step in providing the necessary technical support for a 

national enc rg.' conservation plan has b-een initiated by ROCAP/ICAITI. 

Through tir efforts, a five year program of in-plant technical 

assistane, thncal training, and technology transfer will be provided 

for the Central Aerican countries of Guatemala, El Salvador, Costa Rica, 

Honduras, Nicaragua, and Panama. Its purpose is to infuse into the local 

economy of each country the technical expertise and financing techanisms 

necessa-v to bring about improved industrial energy utilization. 

Approximately $8 million has been authorized to conduct the regional 

program, of which $6 million was provided by AID/Washington. Within the 

total scope of the program are in-plant energy audits, demonstration pro­

jects, pilot plant demonstrations, seminars and exhibits, and technical 

training for ICAITI staff Pnd other appropriate personnel. Also, a stud) 

will be made of the financial and institutional issues and mechanisms which 

can be used to promote investment and implementation of energy efficient 

industrial technology.
 

Program participants will consist of ICAITI staff in Guatemala City, 

ICAITI field representatives, and appropriate public-sector personnel. The 

Secretariat for Central American Economic Integration (SIECA) has been 

includcd as a partner in the program to access the financing and policy 

issues which could affect a successful energy conservation program. In 

addition, care has been taken to provide for participation in each country 



of reco !nized Chambers of Industry which represcnt the industrial com­

munity.
 

A regional consultative committee will be formed from representatives 

of the program participants, to assist the project director in planning for 

promotion an- field extensior; vyork. Selected major industry represen­

tatives 'ill join ICAITI, SIECA, Regional Federation of Chambers of 

Industry (FECAICA), and the Central American Bank for Economic Integration 

(CABEI) in the make up of the regional committee. 

Each Central American country will have a national consultative com­

mittee to assist in coordinating the program on the national and local 

lpvels. In Honduras, this committee would consist of one representative 

from the membership of the National Association of Industries (ANDI), one 

government representative, two representatives of the financial community, 

and the ICAITI field representative in Tegucigalpa. This committee mem­

bership is not yet fully decided, but represents the current proposed com­

position.
 

During the five year period from 1982 to 1987, about 535 direct
 

actions will be accomplished by the program. Direct actions consist of in­

plant energy audits, demonstration projects, pilot plant installations, 

technical seminars, and exhibits. Through the multiplier effect commonly
 

associated with such direct actions, an estimated 3,600 industries will be 

reached. Energy savings for the region as a result of the program are pro­

jected to approach 11%.
 

In the first months of the program, ICAITI staff engineers and field 

representatives will undergo an extensive training program in industrial
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energy conservation practices and methods. This training will enable the
 

ICAITI personnel to conduLt subsequent technical assistance an training in
 

each Central Amtcrican country, thus deveoping the local capability to uti­

lize current cons2rvation tcchnologies. Ideally, such an approach will
 

"bootstrap:" the industrial energy conservation programs of each country
 

without depending upon continued support by ROCAP beyond the fifth year.
 

Once sufficient technical skills have been developed by the in-country
 

teams, a series of in-plant energy audits will be undertaken. They will
 

consist of brief, qualitative plant visits (Level 1 audits) which point out
 

easily recognizable opportunities for savings, and more detailed, quan­

titative examinations (Level 2 audits) of energy usage and energy balances.
 

The Level I surveys are designed to achieve early, high-impact results for
 

the program which will aid in its acceptance and success in each country.
 

Level 2 audits will be less in number and will only be provided for care­

fully selected industrial sites which sho., promise for energy savings
 

beyond those obtainable through a Level I audit.
 

In-plant demonstration projects will be undertaken, a total of 85 over
 

five years. They are to consist of minor plant improvements such as the
 

installation of gauges, meters,controls, or spare parts, and major modifi­

cations such as the design and installation of a major piece of capital
 

equipment. Such demonstrations will show that appropriate measures, pro­

perly designed and implemented, can bring about significant industrial
 

energy savings.
 

A total of two pilot-scale demonstration projects will be designed and
 

built during the lEfe of the program, to demonstrate and promote new tech­



nologies -hich could have a significant .npact upon the energy use of the 

region. One promising possibility is the use of renewable biomass fuels to 

provide energy for an industrial process, beyond the typical applications 

found todnv a: sa.ilis and on sugar planLation . These pilot plants will 

not dui:1icates of any planned or ongoinc, 1 rojects in the cuntries 

selected as sites.
 

Seminars and exhibits will -.ake ,'p the hb,.lanc. of the direct actions 

planned for the program. Approximately four seminars will be conducted in 

each country each year, by members of the ICAITI field staff in each 

country. The objective of the seminars and exhibits will be to promote the 

program to the industrial community, to point out the services available 

through the program and in the private sector, and to acquaint the par­

ticipants with opportunities for reducing operating costs through energy 

conservation.
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AID/HONDURAS PARTICIPATION 

1N INDUSTRIAL ENERGY CON:SERVATION PROGRAMS 

Upon c::.-m.ination of the ROCAF/ICAITI program for regional industrial 

energy cfficiency, one can see several opportunities for AID/Honduras to 

assist in the successful implementation of the program. These functions 

consist c" p:gram promotion, program evaluation, some advisory functions, 

and advice to the Honduran government on how to best take advantage of the 

services being provided. The following paragraphs are suggestions for
 

possible AID involvement in the project.
 

* Advisory Functions 

The concept proposed in the ROCAP/ICAITI Project Paper (PP) for a 

national representative consultative committee to provide advisory
 

recommendations for program actions is well conceived and should
 

have good results. However, it might seem that a larger, more 

diverse group than the one presently proposed could give the
 

program more exposure and a higher probability of acceptance. 

Noticeably lacking are representatives from the National Electric 

Company (ENEE), the academic community, professional trade asso­

ciations, the Industrial Development Center (CDI), and 

AID/Honduras. Vnile it is true that a large group is generally 

less efficient in an advisory capacity than are smaller ones, task 

groups composed of fewer representatives could be formed to handle 

opration-level functions. This would allow for the greatest 

degree of participation by national and local organizations, while 

I1)
 



preserving the integrity of the smill group system. It seems espe­

cially important to involve members of the academic profession who 

are engaged in instruction in the sciences and engineering. They 

have the potential to create a val!ible vai.ional human resource 

which will be able to effectively da -4-:h energy related issues, 

by including energy efficiency topics in their curricula. 

AID/Honduras should discuss with the llondurn:i ICAITI " epresentative 

the possibility of structuring the national cunsultative comm_"ttee 

along these lines.
 

* Participant Selection
 

The PP identifies several target industries to be aided by the 

program. The selection of the Food and Beverage industry and the 

Chemical industry is highly appropriate based upon their pe-troleum 

consumption nationwide. Textile firms are also selected, but they 

seem to have a much smaller influence on energy consumption, as was 

discussed in the PP. From the industrial census d-cta, it appears
 

that the Non-Metals sector (which includes the cement industry) 

consumes a substantial portion of the industrial petroleum in
 

Honduras, but is not included as a candidate industry in the PP.
 

This is explained in the Project Paper based upon the major effort 

which is required to convert the cement industry from wet to dry
 

processing and the appropriate efforts of the program. But such a
 

large consumer certainly merits some attention, and AID should seek
 

to find a way to offer technical assistance to this sector through 

consultation with the ICAITI Honduras field representative.
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0 Promotional Activities
 

Perhyps .he greatest potential for AID/Honduras involvement in the 

program lies in the area ,f program promotion. Through its multi­

tudinous associations with governnent and local organizations, AID 

can have a significant effect upon public awareness and acceptance 

of the program. The ICAITI field office and ANDI can successfully
 

promote the program in the private sector, but ICAITI should share 

the promotional activities with AID/Honduras for best overall 

results. 

V Evaluation of Program Results 

A brief discussion of program evaluation is included in the PP. It
 

appears to consist mainly of reviews and checks of major program 

progress and milestones. Not apparent in the document, however, is 

a method for evaluating the program impact based upon actual, 

verified savings realized by industry as a result of program 

actions. .-'Iso included should be some evaluation of the industrial 

sector's response to policy and financing issues addressed by the 

program. Such an evaluation is a very valuable tool in judging the 

success of an intervention-type project. Perhaps the PP was pur­

posely broad in the definition of this component, to allow for 

refinement as the program progresses. But AID should offer to 

assist in such an evaluation, and should work cooperatively with 

the project team to assure the adoption of a comprehensive eva­

luation if one is not already defined.
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