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Chapter 1

Introduction

This report was prepared under contract to the Office of Energy of AID in
order to ascist that office and the USAID mission in Honduras in an early
phase of their planning for possible projects in the enerqy sector of that
country. The emphases in the document are in part the result of quidance 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 though a few recommendations are made concerning possible policy

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

The first two chapters (i.e., Chapters Two and Three) are primarily diag-
nostic in character. Chapter Two covers the qgeneral economic and enerqy back-
ground. This review helps to describe the current structure of the energy
sector, how enerqy (especially fuel) use has evolved relative to the economy
and beqgins 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
making and implementation in Honduras. As is generally known, institutionai
capacity is fragmented and each fragment is usually weck. The discussion of
institutional capacity is organized in terms of possible policy-making "tools"
(e.qg., physical requlation, taxation, and the analysis used to establish
policy). Which institutions determine the policies and the ccpabilities 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 building
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
enerqy 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. 2n 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 follow. 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 %o be in the practical domain cf
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/demznd and in overall
pricing policy in Honduras are proposed for the Office uf Energy. If there
are budqget constraints, the number of projects could be reduced to two. 1In
addition, a distinct reqional 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 znalytical foundation for one or more USAID Honduras
projects in the enerqy sector aftar 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 Enerqy program could probably be reduced to
two projects. In addition, one longer-term project area was identified which
is a straightforward extension of the mission's priorities. One of the Office
of Enerqy 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 of this project could help ease the way

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

they have overlapping aspects.

The Office of Enerqgy'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 surprisingly, that the country is important
to US interests. The primary question lies within AID itself. Is the
Honduras mission prepared to make issues affecting enerqy 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

RS
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officer most involved with enerqy, has left. Strong action is recommended for

the mission and for the Office of 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. 13/ As can be seen in Figure
2-1, this was due in part to a short, sharp recession in 1974~1975. The
economy recovered rapidly from 1975 through 1979. 1In 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
expeétation is that the economy will continue to stagnate in 1983.55/
Prospects for recovery are clouded by the continued flight of private capital

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

region will increasingly effect the economy.ié/

The BHonduran economy is relatively open and oriented to free
enterprise.é/ Though there was a tendency in the 1970's for increased state
intervention, in 1980 Bonduras had a lower share of value added by the
government sector than any other country in Latin America.ié/ The new
government is commikted 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 fized investment in
1982 was down approximately 30 percent (in real terms) relative to 1980. At
the same time, pressure to reduce the growing government deficit has reduced

public sector investment by 24 percent relative to 1980.l§/


http:America.I3

2=2"

Figure 2-1. Gross Donestic Product per Capita in Honduras since 1970

(constant 1966 lempiras)
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Recent trends of the Honduran economy are summarized in Table 2-1.
International trade plays a very important role. Exports amounted to about 31
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 ot 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 0i1/GDP coefficient (all oil is imported) in
the economy. A large fraction (about 50 percent) 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 (a political 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 drgpped 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 Ehergy Balance in 1980

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

of energy use in Honduras in 1980, the last year for which a comprehensive



Table 2-1. Evolution of Gross Domestic Product (by Expenditure) 1970-19u2

(millions of constant 1966 lempiras)

1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 39768 | 1979 | 1980 | 19bl | L1yuz

Private consumption 962 970 1013 1097 1086 1133 1205 1304 1469 1463 1555 1513
Government consumption 152 157 167 154 177 189 225 248 260 274 297 320
Gross fixed capital formation 207 195 192 236 257 273 289 334 3eeé 385 4ile 3ia
a) by private sector 134 140 148 172 185 180 190 209 224 243 255 147
b) by public sector 73 55 44 64 72 93 99 125 138 142 16l 127
Varclaticn of stocks 27 -2 7 15 69 -45 -58 61 25 41 3 30
Export of goods and secrvices 390 437 422 457 423 390 436 459 524 637 594 621
Import of goods and services (-) ~-441 -390 -379  -457 =312 ~485 -525 -654 =762 =730 ~-429 ~727
Gross Domestic Product 1297 | 1367 1 1422 i 1502 i 1500 i 1455 i 1572 i 1752 \ 1882 i 2ul0 i 2007 i 2077 9 2053

Sources: 1970-1981:

Banco Central de Honduras, Departmento de Estudios Economicos

b=



Changes in Imports, 1978-82
(Millions of Current Lempiras)

Table 2-2

1978 1979 1980 1981 1982 1980-82

Imports by NAUCA 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

0ils 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 46 0.3 494.2 600.9 496.2 281.5 =53
Total 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:
Tegucigalea.

Banco (entral de Bonduras, "Honduras en Cifras"

1978-80 and 1980-82,

2
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data set was availatle. 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 wcod (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 wor k" 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

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

year using one type of fuel exclusively is:

WOOD | KEROSENE | L PG
tons energy units | bbls energy units | bbls energyv units
(gigacalories) | {gigacalories) | (gigacalories)
6.63 23.86 | 2.58 3.36 | 2.26 2.14

Thus, in order to provide roughly the same service with currently used
fuelwood technology we need 7-l11 times more "energy™ than when using LPG or
kerosene. While these e¢: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 Iergetico 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

\T)



Table 2-).

i1Tegacalories)

Simplifasd Matein Of Enetgy Consumpticn 1n hONOuTes-~4 Yau

Juntutat lectoieum

Totat fnaecyy

t 1 ] 1 ] [
b oacscultuesl | ] 1 ] | Diesel | Puel | ' Lecivatives (3us ox Clectricity (Sum of columns 1. 2,
e lwond | h si1dues I Chagcoal | LPGC | Cesoline § Ketosenw | [AlR i wl | etinacy Ceoa | columns & tafouyn ¥} un i
leciof "y ] (k3] 1 3} 1149t 5) i (s} th s ] 19 ) eup
Al Awsidential 10,016 - - .2 - “? - - - 3 =32 t0.712
1) Coenetcial - - 1] ) 26 s 171 - - Y] " te
2) mblic - - - - [} 1 244 b ] - Y i 16
3 Tramport - - - - (31 108 1,020 - - irave - f.1e8
‘E) Ageicultuce - - - - I - H 18 - o s 2353
(F) tndustcy 1,062 1,033 - 12 6 - w0 a4 - 1.0z 1 i.100
1) Sun-towal
(]
Final Zemana 11,018 1,003 a ue 1,013 ‘0 2204 %03 a “vas é9L L7.832
1}  wtinery - - - - - - - 137 116 <33 - 129
{:) Electzic:ey
Cenesaciun - - - - - - 281 Te - 3ej = 253
{1)] <hercoal
Progictiun 11 - - - - - - - - - - 165
(x) Sub-~towal
Enetqgy Sector Use 111 - - - - - 2317 213 116 (1Y) - m
[ 8] Total (lines CiK) 11,189 1,011 ' 8 110 1,03 ' 670 2,551 l.220 116 3, euv N 18,561

Sources %ac¢ed directly on Relerence 11,

raten: o)

bB) “ore has bewn excluded an insignilicant.

Line 3. coluea 1, included only wood losses in chaccaal Production.

€}  ADlIC 3eCkOr cOnsuaplion of gasoline., Artosene and diaael 1a besically
£5C tranport type functions.

L-2
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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 petroleun 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 "useful work."™ Although the estimates are imprecise,

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

energy forms than Golumn A.
Several other structural points deserve comnment:

© only a relatively small amount of 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 deusand for derivatives (line G in Table 2-3),
Honduras is no different than the Central American average 18/
==a resutlt 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 Donsumption Since 1970

The ratio of petroleum consumpticn 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 consumptioa 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. omparison of Alternative Qoncepts for Measuring

Contribution of Different Forms of Energy to
Final Consumption in Honduras 1n 1980

Percent (ontribution to Energy Supply Based On:

A | B

| approximate

enthalpy | 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.

lumn B

a) It is assumed that wood consumption of 23.86 Gecal 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 pPetroleum derivatives are used, in both
cases assuming systems commonly used today.

c) Charcoal is assumed to be the same as in the National Energy
Balance since there it is limited to special types of cooking.

d) Electricity is assumed to provide three times the useful work at
the point of the consumer per kcal of enthalpy as petroleum
derivatives as an average for the application common in Honduras.
One could of course argue endlessly about what the relationship
really is.

e) In 1980, 84 percent of electricity was generated from hydro. We

have chosen end-use, or final consumption, in order to avoid the
complications inherent in including transformations within the
eénergy sector. They would not change the results by much.



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

1970 1 1971 | 1972 | 1973 | 1974 | 1975 I 1976 | 1977 | 1978 | 1979 | 1980

Final demand for
petroleum deriva-
tives per unit GDp

Total consumption
of petroleum der-
ivatives per unit GDP

Source: Table 2-1 and Balance Energetico Hacional (as reported in Table 2-7).

0T-¢
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difference is small enough (about 10 percent) as to be karely significant, and

within each period the ratio shows no clear trend.

Although a consistent series of estimates was not available beyond 1980,
CGentral Bank estimates for 1978-1982 (Table 2-6) show very little change in
overall consumption of derivatives per unit GDP from 1980-1982. These
estimates follow the trend of the 1970-1980 Balance Biergetico Nacional qﬁite

¢losely for 1978-1980.

Although there was relatively little change in the overall use of
petroleun relative to GDP, there were shifts in the shares of different
derivatives (Table 2-7). Pron 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 o0il'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 Mergetico 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 rose from about 80 percent of the

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



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

1978 | 1979 | 1980 | 19 81 i 1982
1000 ] | 1000 | | 1000 | | 1000 | | 1000 l
barrels | Tcal | barrels | Tcal | barrels | Tcal | barrels | Tcal | barrels | Tcal

LPG 131.2 122.7 132.9 124.3 120.6 112.8 129.0 120.6 96.3 90.0

Gasoline and avi-
ation gasolines 893.0 1079.6 911.8 1102.4 842.8 1018.9 814.5 984.7 791.2 956.6

Kerosene and

jet fuel 460.2 608.8 491.4 650.1 503.1 665.6 454.4 601.2 451.1 596. 4
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 (Tcal per million

1966 lempiras) 2.71 2.65 2.52

Scurce: Banco Central de Honduras, Departmento de Estudios Economicos

LPG - 0.935 Gecal; gasoline - 1.209 Gcal; kerosene - 1.323 Gcal
Diesel - 1.400 Gcal; Fuel 0il - 1.452 Geal.

2. 'There are discrepancies between the Central Bank data for 1978-1980 and the data frowm the
Balance Energetico Nacional in Table 2-7. Most are unimportant, but the fuel o1l difterence
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. ‘'he
consistently larger Central Bank estimate for LPG may be due to wider Coverage of independent
dealers, who also import independently. '

c1-¢



Table 2-7.

Evolution of Total and Final Demand for

(Teracalories)

Petroleun Lerivatives, 1Y70-1980

1970 | 1971 ] 1972 | 1973 1974 [} 1975 i 1976 | 1977 [} 1978 [} 197y [ 1.11]
Final Demand -
- LPG £9.1 57.0 60.0 72.8 74.1 82.2 93.5 103.8 10s4.5 AUY. 2 liv. s
~ Gasoline 85¢.¢ 915.2 %48.2 1,011.8 933.3 910.1 940.8 1,004.7 1,094.1 L2,117.4 1,034.06
- Kerosene 357.1 409.2 413.7 441.4 415.7 444.5 475.5 512.8 614.Y 654.0 boY. ¥
~ Dlesel 1,120.6 1,117.7 1,258.2 1,461.8 1,415.9 1,545.8 1,683.2 1,9v6.8 2,184.2 2,310.5 2,z04.1
- Fuel 0ij1l 633.4 551.4 613.3 633.2 741.1 969.0 774.9 731.0 Too.b Ysv.a Yua.?
Subtotal 3,016.2 3,050.5 3,293.4 3.621.0 3,580.1 3,951.6 3,967.9 4,319.1 4,762.3 5,119.1 4,901.06
Total Demand
- LPG 49.1 57.0 60.0 72.8 74.1 82.2 93.5 103.8 102.5 109.¢ 110.4
- Gasoline 854.0 915.2 948.2 1,011.8 933.3 910.1 940.8 1,004.7 1,094.1 1,117.4 1,03%.0
- Kerosene 357.1 409.2 413.7 44.4 415.7 444.5 475.5 512.8 614.9 bh2.6 b6Y. by
~ Diesel 1,565.9 1,555.0 1,589.4 1,818.1 1,686.1 1,793.0 1,995.4 2,441.2 2,443.4 2,535.7 Z,551.4
- Fuel 0%l 8138.3 732.7 788.7 815.5 9N.5s 1,276.4 1,118.8 1,109.3 1,005.4 1,138.1 1,119.0
Subtotal 3,664.4 3,669.1 3,800.0 4,159.6 +,080.7 4,506.2 4,624.0 5,171.8 5,260.3 5,553 5,483.8
= Refinery Gas 62.3 29.0 21.9 23.4 23.4 23.8 130.2 117.2 130.9 129.2 115.0
Total 3,726.7 | 3,698.1 | 3,824.9 i 4,183.0 4,104.1 ] 4,530.0 i 4,754.2 L75,289.0 | 5,391.2 i S5,6bl.2 i 5,>YY.a
Source: Balance Energetico Nacional 1970-1980.
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Taktle 2-8. Change in Sectoral Demand for Petroleum Derivatives - Selected Years 1970-1980

Teracalories

Percent of total demand

(Percent of final demand)

I 1970 1973 | 1976 | 1979 | 1980 1970 | 1273 | 1976 | 1979 | 1930
Transport - diesel 596 766 862 1,651 1,028
gasoline 706 867 794 936 870
kerosene 51 88 121 193 208
Sector Total 1,353 1,722 1,777 2,180 2,106 36.3 41.2 37.4 38.4 37.6
(44.9) (47.6) (44.8) (42.6) (42.3)
Public - diesel 73 100 129 250 244
gasoline 44 39 43 44 45
Sector Total 146 175 219 348 342 3.9 4.2 4.6 6.1 6.1
(4.8) (4.8) (5.5) (6.8) (6.9)
Residential - LPG 43 61 78 91 92
kerosene 279 322 323 420 422
Sector Total 322 383 401 511 514 8.6 9.2 8.4 9.0 9.3
(10.7) (16.6) (10.1) (10.0) (10.3)
Commercial
Sector Total 42 44 50 67 67 1.1 1.0 1.1 1.2 1.2
(1.4) (1.2) (1.3) (1.3) (1.3)
Agriculture - diesel 101 141 154 188 185
Sector Total 136 162 178 229 220 3.7 3.9 3.7 4.0 3.9
(4.5) (4.5) (4.5) 14.5) (4.4)
Industry - diesel 343 444 524 793 780
fuel ofl 628 622 749 899 874
Sector Total 1,018 1,135 1,342 1,785 1,732 27.3 27.1 28.2 1.4 30.9
(33.8) (31.3) (33.8) (34.9) (34.8)
Final demand 3,016 3,621 3,968 5,119 4,982 80.9 86.6 813.5 90.1 89.0
(100) {(100)
Electricity - diesel 445 356 312 225 287
fuel oil 0 ] 188 82 78
Sector Total 445 356 500 307 365 11.9 8.5 10.5 5.4 6.5
kefinery
Sector Total 265 206 286 256 253 7.1 4.9 6.0 4.5 4.5
Total derivative consumption | 3,726 4,183 1 4,754 | 5,682 ( 5,600 T 102 i 100 ! 100 ! 100 ! 100

Source: Balanca Energetico Nacional
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primarily due to the generally increasing substitution of thermal py
hydroelectric power as shown 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 to 1§ 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 tnén
rose again to 32 percen: in 1977 and dropped sharply to 13 percent in 1979.
Hydrologic conditions and plant construction schedules all had a rolé. It
appears that the thermal contribution has been rising again since 1979 thougn
unfortunately post-1980 quantitative data was unavailable. This couvld 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 pPart to the increasing share

of derivatives which are imported rather than produced in the refinery itselt,

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 pPublic 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)

1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1480

Total electricity generated

Hydroelectric
(8)

Thermal electric
(%)

Fuel for thermal electric
generation

diesel

fuel oil

Total diesel consumption
in all sectors

Total fuel oil consumption
in all sectors

311

169
(54)

142
(46)
445

445

1566

838

336

208
(62)

128
(38)
437

437

1555

733

363

262
(72)

101
(28)
331

331

1589

789

418

310
(74)

108
(26)
356

356

446

345
(77)

101
(23)
334

270

64

1686

I 972

486

362
(74)

124
(26)
393

247

146

1793

| 1276

526

373
(71)

154
(29)
500

312

188

1995

| 1118

592

405
(68)

187
(32)

691

474

217

2441

1109

653

558
(85)

95
(15)

325

259

66

2443

1005

731

639
(87)

92
{13)

307
225

82

2536

1i38

801

675
. (84)

126
(16)

365

287

748

2551

1120

v

91~¢
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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 or 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 reférence 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 2-il 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 apgroximately correct it would appear

that there have been rather significant improvements in efficiency (or



Table 2-10.

Petroleum Product Prices in Both Current

2-18

(lempira/gallon) and Mnstant Terms (index of 100 = December 1973)

| Premium | Regular | | Jet | | Bunker
| Gas | Gas | Kerosene | Fuel | Diesel | c LPG
July Sept. 1973 1.10 0.96 0.54 - 0.54 0.26 -
ZPI 76 72 66 62 52 -
100 Dec. 1973 1.44 1.34 0.82 0.86 0.87 0.50 -
100 10 100 100 100 100 -
l05.8 1974 1.74 1.63 0.91 0.98 0.95 , 0.51 -
114 114 105 108 103 96 -
116.5 1975 1.88 1.77 1.00 1.05 1.04 0.52 -
112 114 105 105 103 89 -
124.8 1976 1.98 1.87 1.02 1.09 1.06 0.52 -
110 112 100 102 98 83 -
133.1 1977 2.22 2.10 0.96 1.24 1.06 0.60 -
116 117 88 108 92 90 -
.43.0 (1978) 2.35 2,18 1.07 1.40 1.16 0.68 -
114 114 91 114 93 95 -
S52.9 1979 2.91 2.69 1.36 1.88 1.45 0.77 ni
132 131 108 143 109 101 100
73.6 1980 ni ni ni ni ni ni ni
150 151 143 172 136 112 104
98.3 1981 4.10 3.87 2.40 2.82 2.39 1.28 ni
144 145 147 165 139 129 91
16.5 1982 4.13 3.90 2.43 2.84 2.40 1.30 ni
133 134 137 152 127 120 83
37.2 1983 4.13 3.90 2.43 2.84 2.40 1.30 ni
' 121 | 123 | 125 | 139 | 116 | 110 76
dte: Upper number is price in current lempiras per dgallon. Lower number is indexed

pPrice in constant 1973 prices.
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Table 2-11.
Relation of VWehicle Fleet to GDP - Selected Years 1970-1982

(vehicles per million 1966 lempira ot GDP)

1970 | 1973 | 1976 | 1979 | 1980 | 1981 | 1982
Small Private
Vehicles 11.4 16.8 22.2 23.8 25.7 27.1 28.7
State VWhicles ,
(mostly small) 0.8 1.3 1.8 2.3 2.7 2.3 2.4
Trucks _ 2.3 3.6 4.9 5.3 5.6 5.5 5.9

Buses l.1 1.5 1.9 1.8 1.9 1.9 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.gg/ 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 roking--1970~1978

| Unit | 1970 | 1978

Total households thousand 415.5 516.1
Households consuning

LPG or kerosene for

cook ing thousand 42.6 121.0
Percent of Households

consuming LPG or kerosene

for cooking Percent 10.3 23.3
Bouseholds consuming LPG Bouseholds per 32.8 64.3

or kerosene for cooking million 1966

in relation to GDP lempira of GDP




Table 2-13. Contribution of Productive Sectors to GDP
Selected Years 1970-1982
1970 | 1973 | 1976 | 1977 i 1978 | 1979 | 1980 1981 | 1982 (e)
griculture 31.3 31.3 27.0 25.6 25.8 26.0 26.1 26,2 26.8
anufacturing 13.1 12.8 13.7 13.5 13.8 13.9 14.6 14.8 14.8
ther industry 6.3 6.7 6.8 6.6 6.9 7.3 7.3 7.0 7.0
zrvices 49.3 49.2 52.5 54.3 53.5 52.8 52.0 52.0 51.4

durce: Banco Central de Honduras, Deparimento de Estudios Economicos.

ste: Other industry includes mining, construction, electricity, water and gas.

[AAd4
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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 thermally generated power on the grid by
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 ®nduras as in many countries in Latin Zmerica.
Components of two of the projects proposed in this study touch on diZferent

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
B, 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 Ceuntral Electrical Grid
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Chapter 3
The Institutional ontext

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 Mergy.” The lack of a leading agency is a generally recognized
problem (for example,.References 2, 3, 4). 1It has been recognized at least
since 1979 (ref. l(c)), when detailed Plans were made for the creation of both
an energy ministry and a national energy commission. 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 (osta
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 created during the height of the "second 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 1s

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

coordination are likely to require the exercise of leverage from internationadi

agencies acting themselves with greater coordination than they have in the

past.

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

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

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

= generally thin (or nonm-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 enetgy-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 decisiun~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) .

C;'
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The pricing of petroleum products and electricity are undertuken
separately by different entities; however, the composition of these entities
is very similar. Por the setting of electricity tariffs, the technical work
is managed by the planning departaeui 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 Petroleo® in
the Ministerio de Economia which also includes the Banco Central de Honduras
and the Ministerio de Hacienda (Treasury). Final price setting and approval
comes from the ®"Cabinete Economico" followed by a rubber stamp from the

"Comision del Decreto Ley No. 91." 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 .

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

Consejo Hondureno de
la Bupressa 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. 1In

either case, project analysis that incorporates energy concerns is necessary

4\
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to optimize these investments. 1In 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
annumé/ 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 public
distribution is made by ENEE, 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 well
developed (see Annex B). As in the cage of electricity pricing,
ENEE acts virtually autonomously, but is heavily influenced by
internationa. donors.

= Bydrocarbon 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 couwponent of any program to supply a significant
fraction of the nation's energy requirements from fuelwosd on a
longer term basis.

- FPorests and Tree Planting--Virtually all forest activities are
subject to control by the Corporacion Hondurena de Desarrollo
Porestal (COHDEFOR) and virtually all forests and trees in the
country 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, ig inappropriate
when applied to plantations (e.g., ref. 10). FER:form of the law
is a necessary precondition for widespread private sector
Planting, and this reform appears to be a high political
pPriority 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. Tax
incentives appear to head the list; though experience in other
Latin 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 COHDEFOR. COHDEFOR is still |
virtually without Planning or evaluation capability for
industrial fuelwood projects though piecemeal improvements are
being made in this regard through a series of small Fa0o

projects.

Investments for Energy Saving Equipment or Fuel Substitution In

Industry-~For the private sector essentially all credit is from
private commercial banks. The World Bank has established a line
of credit for industry in the Oentral 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 TJB for small industries, but it is too small
(8250,000) to be of much potential significaance. Some
industrial unterprises are controlled by CONADI, a parastatal
holding company. CONADI's financial situation is very pre-
carious now as a result of pPoor investments and management. It
is under a political cloud and is virtually paralysed.

Investments In Transport-—For the private sector all credit for
transport equipment is from commercial sources. Essentially all
road Ireight and passenger transport is in private sector

hands. The state, besides its own fleet of vehicles, owns most
of the railway system (Ferrocaril Macional 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 made
by the Ministerio de Comunicaciones, Obras Publicas Y Transporte
(SECCPT) . 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, maclinery is a very low priority in the
agricultural sector, and official interest can be generally
described as dormant (see Annex C).




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 Fconomy, 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 Cenccal Bank involved in energy-related sectoral policy
analysis. sStaffing 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-temm training. It appears to be the only
organization to have invested heavily in staff training. Tnere appears to be
considefable rivalry between CONSUPLANE and elements in the Ministry of
Economy. CONSUPLANE has a rather marginal role in energy planning, apparently
a rather common pattern in Central America (in contrast with many South
American (buntries). 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 prchlems. 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 ani 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. 1In 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.

Requlations, 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 qovernment'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

advantage has been taken of the training opportunities.

If one looks at institutional capability as a matrix matching function
(e.q9., 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 change the picture very much.
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One set of institutions which is rarely discussed in the context of
serious enerqy work in Latin America is centers of higher education,
especially the universities. 1In Honduras, as elsewhere, the tendancy is to
treat the university as an isolated academic island, a tendency exacerbated by
the dissideni nacure of university politics. The isolation of the university
appears to us to be a luxury which a society so lacking in professional talent
can ill afford. The UWAH, 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 UNAH 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 hbe apparent in the CONSUPLANE list of major
activities (Table 3-1) including loans for El Cajon and other central station

generating capacity, tranemission, and rural electrification,

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

include information for delineation of petroleum gecloqy (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 funding 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.



Table 3-1, CONSUPLANE, Departamento de Cooperacion Tecnica

Internacional Principal Energy Sector Projects (27.6.83)

| | Value
| | Million Source
| Duration | Us$ of Funds
1. Centro de Despacho
(Construccion, |
Centraliz. de energia) 81/84 2.3 OPEC
2. El Cajon Hidroelect. 8-/85 650.0 Var ious
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 82/84 1.8 AID
1l. Tecnologias Rurales 79/83 8.9 AID
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Other projects with significant funding are listed in Table 3-2. These
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

donors) .

There is relatively little funding for broader policy-oriented werk. At
present, only the World Bank has approved funds for this, though the QLADE
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 Mergy, Wi

th Emphasis Outside Electricity

Donor

Activities
(Honduran Counterpart in Parentheses) -

Interamerican Devclopment

Bank (IDB)

World Bank

QLADE

UNDP /FAO

ROCAP/CATIE

ICAITI/RCCAP

A ID/HONDURAS

Financial support for OLADE

Oil exploration loan (Ministerio de Recursos
Naturales)

Ssub-loans: o0il pricing study (Ministerio de
Economia) alternative energy sources
(CONSUPLANE)

Scheduled Energy Sector Assessment Mission

"Prodeca® program covering a broad range of
energy subjects (planning, interconnections,
etc.) for the isthmus, not yet fully defined or
approved

"Madera para Energia" (COHDEFOR) investigating
aspects of wood use for industry

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

Projects Lena (CDI) rural wood~using
technologies, Energy (onservation in Industry

(no counterpart)

Rural Technologies Project (CDI includes wood
using technologies for rural areas,

Rural Electrification in the Aguam Valley
(ENEE)




Chapter 4
Targets of Opportunity

The objective of this chapter is to outline briefly various concrete

"targets of opportunity" that would:

0 decrease demand for petroleum derivatives;

o} diminish the adverse ecological impacts of fuelwood
consumption; and

© decrease future investment requirements for electricity
generation and distribution.

These targets are no* 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 possibie AID projects in the

next chepter.

o conservation 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 1l 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 wouid 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 aleng with
electricity. The same institutional arranjement could thus
serve two 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 thig high imputed consumption of diesel oil, each
with radically different policy implications. The three
possible causes are:

l. & 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. 1In 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 i1s 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 tc be even smaller scale
than Costa Rican and as such more likely to use diesel.

L1l three reasons are in fact probably true; what we have not been able to

determine (and probably cannot be determined for some time) 1is 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. TIf 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 o0il is consumed

relative to other derivatives.

o} 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 the cement industry tec very small boilers (200-300,000
Fcal/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.

0 By the late 1980's, cogeneration of st2am and electricity

for sale on the grid could be a significant factor
influencing plans for expansicn of electric generating

4/
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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,
virtuzlly no work on the subject has been done. One promising area would be
cogeneration in sugar mills with sales tc the grid. There exist predecents
for this in various countries in Central America. More ambitious plans are
being considered in such majcr sugar producing countries as Brazil, the

Dominican Republic and Cuba.

o) There are probably significant opportunities for conservation
in the transport sector, involving among many other things,
more adequate sizing of freight vehicles, lcad 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 rodeled after Brazil.

* Smeil-scale hydro has small blocks of investment and short lead times,
however, investment costs per KW of firm power tend to be even higher.
Pursuing a cogeneration strategy should not effect the merits of small-scale
hydro (a subject that was decided by AID/(ontractor consensus not to be

investigated in detall).

U\‘“‘.
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A small-scale program based on a cheap resource base such as
spoiled bananas, however, could be interesting. The approach
is being considered in Costa Rica. This fuel might be used in
the local area in either gasoline or diesel engines. (Perkins
and MWM diesels are being 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 generalizations, 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 bzlance 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 neqgotietions on this reqional 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 inductrial 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 ecolegically fragile mangrove
formations. 2 similar prok.em 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 suggestion for the



lime industry may be useful. 1In Erazil over the last decade simple and
reliable wood-qasifier-fueled calcining modules have been rather rapidly
supplanting 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 might expand.)
2) the gasifier 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 vear) main

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

A final set of problems emerges from fuelwood use for cooking in the
larger urban areas. Lacking the ROCAP/CATIE diagnosis* it is not poasible to
attempt a worthwhile guantitative estimate for various urban areas, however,
it is qualitatively clear that the cooking demand concentrated in a city like
Tequcigalpa is generating rather serious deforestation problems. 1Indeed, it
is likely that this is the single most important fuelwood/ ecological problem
in the country. Dpespite 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 cculd, 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 Nicaraguaé/, 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;
© organized measures to bring in residues from further afield;
© 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 scem to justify the
eventual development of a distinct project. Such a new project would appear

to be a natural expansion of current USAID Honduras priorities and reactions

within the mission were quite positive,



Chapter 5

Recommended Projects

In proposing preject 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 cn 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 pelicy or
for project evaluation. In many cases specific technical
capability is also weak. Useful data bases are often
inadeguate 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 generalists. 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, robably 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 considerabla “preproject™ preparation if the
appropriate counterpart is to be identified and liberated. 1In 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 CONSUPLANE, 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 2 role. 1In 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 orcunized 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 mzkes the presentation complicated, the

interconnections are an important and desirable feature of the proposal.

The following arecas 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.

** Wnile not yet formally approved, this approval is expected.

5
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Project No. l: 1Industrial Fuel Substitution

Backarcund

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 generation in sugar mills.

Item (b) is being touched in part by the UNDP/Fi0 project "Madera para
Energia”, which should provide some useful site-specific information to build
from. There is a good chance that CONSUPLANE 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). 1In 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 reeson 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 might 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 vyet, or if defined
may be changed under force of circumstance (e.g., ROCAP). This is an
important point. & number of actors are entering the area, no single one
prepared tc devote enough 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 proposzl 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 eguipment,
load factors, eguipment utilization/maintenance routines, types of processes,
temperatures, pressures, use of heat exchangers, how heat is used, plant
layout, and general level of energy management.
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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 somewhat 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.

Tnis 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 loock

at the technical issues and economics of:

1. substituting petroleum derivatives used for industrial process
heat with electricitv in industries which already are on the
grid. 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:




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 eassessment could be regional (within Honduras)

rether than national in scope.

3. switching from diesel to fuel o0il. 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 an Industry
Data Bace

Background

Conservation in the industrial sector is clearly one of the major
opportunities in energy policy. General recognition of this fact gave rise to

the RCCAP funded project for Central zmerica.

fiowever, 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 opportunities. This sort of information can be obtained for a
relatively large number of industries quite crnieaply and represents a
qualitative improvement in the basic information for a wide variety of project
planning efforcts., For this reason work of this sort was proposed z2s a
component of the ST/EY project discussed above. Although it is generally
recognized that conservation and substitution should be considered together in
many Central American situations, the present plan does not seem to

systematically work towards this objective.

Project Cutline

The proposed project in Industrial Enerqy Conservation and Develicpment of
an Industrial Data 2ase 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 urgent 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 overall project. At least part of this "counterpart team" should

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

reguire several measures:

1.

strong pressure on ROCAP/ICAITI to shift a small part of the large
staff build-up for ICKITI to a designated 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.

discussions with Henduran gqovernment and industry about the best

institutional home in this country for a technical team. Our
personal preference is for some arrangement with the Universidade
Nacionzl Autonoma. An institute that is attached to the
engineering faculties of the Univ.rsity and allows non-University
professionals to be hired on consulting assignments could provide
access tc a large pool of talent, while assuring aqood guality
training of future engineers. The institute could take advantage
of low cost student contributions to survey activities without
becoming "academic". &s our experience in Costa Rica is showing,
this kind nf zctivity can rapidly qenerate private sector
spinoffs. Znother strong candidate is ENEE; however, it is
important that senior management give the idea serious backing.
There are successful precedents both in the US (e.g., Southern
Electric) and Latin America (e.g., Companhia Energetica de Sao
Paulo) for broadening the orientation of electric utilities in
this wey when management is in favor. There are alsoc 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.

the &llocation of funds by the mission to support some
institutional costs. Because of possible delays or problems with
the reallocation of RCCAP/ICAITI funds implied by (l.) abcve, the
mission could provide 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.
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The local component of the survey work on the industrial profile could be
an excellent, low-risk, real-world trezining ground for a couple of engineers
and woulé, 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. & side
benefit of this deepening could be a survey of the small industry sector. 1In
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 registered firms.gﬁ/

Project No. 3: Urban Cooking

Project Outline

As menticned in an earlier section, the role of urban fuelwood use for
cooking is a subject of major interest, on which little work is presently
beina 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. PBefore there is
any cignificant investment in any of these options, a careful analysis of the
whole issue should be made. This analysis should compare the costs, time
lags, institutional problems and other characteristics of these options, and
develop a coherent program strateqgy that would be the basis for a subseguent

mission or ROCAP Project Paper (PP).

&
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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, & 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 cZficer 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 competitior between kerosene/LPG/electricity/wood. le.q.
the Managua fuelwood study, Reference 6). This competition is
very important; for example, preliminary calculations done
with CONSUPLANE sugqest that kerosene is already cheaper than
purchased fuelwood. ST/EY funding could help assure adequate
and competent treatment of this subject.

h 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 foreigqn 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 on:lined
earlier. Both residential cooking 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 supplying fuelwood for cooking?" 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 inveolving 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

Backaround

Price policy is a very important part of overall energy policy. For this
reason, the reconnazissance 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 being 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 Worlid
Bank project adeguately satisfies Honduras' needs for policy work in this very
important area. To begin with data availability is not qood; 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 package in the World Bank project it
is doubtful that it will be able or can afford to develop much of 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 I-0 table work, which was
bequn 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 capability to develop energy price and tax policy
in the Ministry of Economy (which will probably have the major staff role for
the Pricing Council). A possible outcome of this work could be a simplified
pricing 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 IERD's pricing study) and work on an I-O matrix, and the cost to ST/EY

might be substantially less.

The total cost of such a component need not be high to be useful. It
starts by benefitting from the analyses conducted in the projects proposed here
for indﬁstry and urban cooking. It would help to develop "policy-oriented"
recommendations as opposed to the more "project-oriented" recommendations in
the industriazl 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. 1In addition,
as should be evident from the institutional analysis, planning capability with

relation to enerqgy use in transport is severely limited.

This would appear to arque 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
Commissiongé/ 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 eguivalent 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 conservaticn 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 IDB, 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 bteyond "what kind of road do you build from 2z 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 charce of being carried out in a vacuum not only

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

The problem of energy use in transport is almost certainly the most
complex problem in energqy 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
problems 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 baced on the author's own experience in Brazil (ref. 25
and 26), conversations with IBRD staff, the IDB conference (ref. 22), the
experience of producing an energy/transport proposal with staff of the MIT
Transportation Center, and many conversations with people in the energy area.

W’



Table 5-1

Approved Funding for Investment In Transport Sector
(Million lempiras)

1982

1983

Internal

I External

Internal

External |

Funds | Funds Total Funds | Funds | Total
Subtotal Ministerio de
Comuntcacionss (Giras
Mibltico, y Transporte 36.6 82.8 119.4 19.6 146.2 185.8
Direceron General de
Carminos (Mureau of
Ruaids) 28.8 79.4 108.2 29.4 134.4 163.7
- Studies and desiqgn 0.9 0.2 1.1 0.9 0.2 1.1
- Coritruction, imptovements,
amd supervision 27.9 79.2 107 28.5 134.2 167.5
Ditecriun General de Ohras 7.3 1.4 8.7 2.1 0.7 2.8
{(Puhlic Wotks)
Civiles e Asropuertos
{Airport Authority)
Dirtrccron General de
Mintenamiento
(“\rintenance Dept.) g.1 g.9 2.2 7.8 11.0 18.9
Direccron General de
Urbanisa {ucrhan
planning) 0.2 0.1 0.3 0.4 - 0.4
Subtatal Mepresa Nacional
de Puerton (Port Anthorjty) 2.8 5.1 7.9 2.2 i1.5 3.7
Subtotal Pereocartil Hacional
de Honduras 0.2 - 0.2 0.2 - 0.2
Total 19.6 87.9 127.5 42.0 177.7 219.7

Goutces:  Rnfecence 20.

Notes: 1.
continued to 1985,

2. 1989 figqure includes
Bureau of Toads

Due to organizatlonal changes,

10 million
from pxternal sources.

some cateqoriea In 1982-8] cannot be

lempira already approved for the

| 1Total | Proposed Fundinqunr Inveatment
Additional Propased Funding | Possible | in Transport
19813 H 1983 | 1985
Internal Funds | Extecnal | Total | Total I Internal Funds | External Funids | Total
1.7 13.4 17.1 202.9 17.67 187.6 225.2
3.7 13.3 17.0 180.7 33.2 169.9 203.1
- 0.1 0.1 2.9
- - - 18.9
- - - 0.4 0.2 Q.5 0.1
2.2 8.7 10.9 £4.6 3.5 13.7 17.2
0.4 1.9 2.1 2.5 6.2 25.6 J1.8
6.3 24.0 30.) 250.0 £7.3 226.9 274.2
wn
i
l_J
(o]
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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 Tegucigalpa. The GOH
has, on its own, been carrying out modest planning exercises and could use
some assistance. Of these areas, freight terminal planning would probably
have the highest priority. 1Initial 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 products 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 highway which otherwise must be
expanded soon. The terminal would also integrate truck freight with the rest
of the north 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.q., 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



5-21

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 have 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 :owards an overall sectoral policy.
(see also points ¢ 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 vet the nagqing 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 reqional
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 workshor would concentrate on relatively systematic and
practical gquidelines 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. 1In 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.q., interurban freight and
passenger terminals in Honduras, urban transit in Santo
Domingo, derivative pricing policy in Costa Rica, etc.).
Specific tested ideas from other regions might be explored in
such case studijies.

(e) Part of the time of the workshop should be divided into
parallel working groups permitting intense detailed discussion
of specific issues.



Table 5-2. Changes in Transport System Characteristics

to Reduce Petroleum Product Consumption

Effecting Transport |
Intensity |
per Unit of GDP |

Effecting Energy Consumption
or Fuel Substitution
Per Unit of Transport Services

Vehicle
Infrastructure/ Terminal location to
Nodes reduce routing dis-
tance
Infrastructure/ More direct routes
Links
Operation/Nodes

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

Multimodel integration (e.g.,
piggyback)

Consolidacion of loads for
larger more efficient
vehicles in the same mode
(e.g., small trucks for
distribution, heavy trucks
for intercity)

More energy efficient roadways
(fewer grades, improved sur-~
faces)

Improved capacity zand speed of
rail and waterways

Improved ccnditions of traffic
(bus lanes in urban areas)

Electrification of railways

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 |
Intensity |
per Unit of GDP |

Effecting Energy Consumption
or Fuel Substitution
Per Unit of Transport Services

Operation/Links

Structure of the
econony (both final
and intermediate
consumption)

Location of traffic

Demand

sources (industrial/

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
vaterways to increase quality
of service

Modal preference (e.g., in-
tensity of use of auto-
mobiles)

residential development)

Size of automobile
fleet
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III.
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Table 5-3. Categories of Policy Actions

Infomation 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)

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)

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)

Regulation and direct control, such as:

close gas stations ~n week-ends

management and operating 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.)

"f\V



(£) 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,gz/ 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 gua non for mobilizing the kind of resources necessary to start

dealing intelligently with the region's biggest and most difficult energy

problem.



Chapter 6
Additional Aspects of Overall Project Implementation

The following policy analysis projects have been proposed for Honduras:

Project 1l: 1Industrial 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, especlally 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-AlID) 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. 1In 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

privatz sector by: (a) investing in relevant private sector skills (e.g., use



6-3

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. fThe 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 guite 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 paragraphsc 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 FYy 1986.

In FY 1985, RCCAP'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 c¢f 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.
** Pollowing the listing which opens Chapter 6.

T~
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Table 7-1. Office of Energy
Country Selection Criteria

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
Mission will fund related or follow-up activities;

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;

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;

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;

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:

The potential replicability or applicability of project
activities and results in other A.I.D.~-assisted countries;

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;

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. Pinally the existence of this project may have a favorable
indirect impact on the evolution of the regional industrial energy

conservation project in Nounduras.

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 impq:ts. 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 ls widely recognized in the country as being of

critical importance to the nation's development (e.g., reference 4).

Paragraph 3

Theie 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 emergz 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.
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Paragraph 4

The relztionship of the various proposals to other existing and proposed
donor projects has been rather extensively discussed in the text. That useful
space exists for something like these projects seems clear, though some
flexibility should be built into project design because there are other actors
vhose plans will unfold over the next six months. The existence of other
actors should be taken asc & positive sign indicating a chance of greater
yeaources 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 aljustments 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.
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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 biiateral 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.

ﬂy



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 BHonduras counterpart.

(b} means be sought for some mission contribution (such as the
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
courntries in the region, which would increase its efficacy.

(4) ST/EY consider planning assistance in transport/energy policy

around a regional workshop as described (Project 5), using
fdonduras and other countries for fairly specific case study

work.
There is clearly scope for useful work, Honduras' importance is not in

doubt, and 2ID's role in Honduras is substantial.

In executing the project, it might be best to have a single consulting
firm organize the technical assistance (perhaps in part through
sub-contract). This should improve coherence of the overall project, though
other possibilities shculd 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

Bonduras should be a clear goal as the proposals are developed.
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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 commercializaticn. Seven
products are priced: premium gasoline, regular gasoline, kecosene, 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 (£) retailer's margin. 1In
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 B8 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
negotiations, 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". 1In 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.



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 fol.ows:

l. 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 Economia

- Banco Central de Bonduras

- 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. 1In 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 "Oficina 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 “"Oficina". 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 terws of which products should bear what share of the
total refinery cost increase. The "policies™, which were rever 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 o0il 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 the 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 Iey 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.

"



A-4

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
reqular 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.



Annex B

The Electrical Sector of Honduras

The electrical sector primarily consists of the public agency "lLa Empresa
Nacional de Energia Electrica™ (E7'EE). 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 Energia 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:

Ministry of Communications, Public Works and Transport

. Ministry of Natural Resource

Central Bank of Honduras

National Planning Council - CONSUPLANE

1
2
3. Ministry of Finance
4
5
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-l.



Figure B-l. ENEE Simplified Organization Chart

Junta Directiva*

Min. of SECOPT

Min. of Rec. Nat.

Min. of Hacienda

Banco Central
CONSUPLANE

Consejo Hond. de la
Empresa Privada
Gerente, ENEE (sec. of

junta)
Gerencia
(Ing. Herman Aparicio Velasguez)
Planning and Project Control

(Lic. Mauricio Mossi)

Administration Engineering & Construction Operation
wWilliam Wildt Yates Ing. Marco Mass Ing. Alberto Espinoza
- commercial division - electrical and mechanical - central division

engineering

(Ing. Oscar Gross)

- accounting & finance - civil engineering
(Ing. Marco Waimin)

- general services - construction

~ special projects
El Cajon
Aguan Valley
etc...

* Junta meets about two times per month

north division

- interconnected

|

generation system



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. &s 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 studiez 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-~1l). A small group (about three persons) within the planning

department is responsible for proposing tariff changes. These changes

c’(c



Table B-l. Electricity Tariffs by Class 1972-1982
in Real Terms (1972=100)

|Government |

| |
] Large | and | Total
|

I
| I
I

Residential | Commercial Industrial Industrial | Municipal | 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 73 85 145 89 84




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 fina) 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 2 and B each have several steps with decreasing unit prices at
high consumption levels. The 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 EINEE 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:
. rural electrification in Aguan Valley with AID;

time of day metering;

small-scale hydro project development; and

-5 w N -
.

. 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 bv 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)

Abril | Mayo { Junio | Julio { Agosnt. | Sept. 4 Oct. | Hov. ! Dic.
2.7561 2.7871 2.818%5 2.8502 2.8823 2.3147 2.9475 2.9807 3.0142
0.182¢ 0.1847 0.18681 0.iRkRB9 0.1910 G.1931 0.1953 ¢.197s 0.19937
0.1335 7.1350 0.1365 0.13R80 0.1396 0.1412 0.1428 0.1444 0.1460
Z.7561 2.7871 2.818S 2.8502 2.8322 2.9147 2.7%417s 2.9807 3.0142
5.0123 5.0832 5.1551 5.22R8¢C 5.3019 5.3768 5.4528 5.5299 5.6081
0.2170 0.2201 0.2732 0.22u4 0.2296 0.2328 0,236l U.2394 0.2428
0.182) J.1849 0.1875 g.1702 0.192¢ 0.1956 0.1904 0.2012 0.2049
c.1251 0.1271 0.1289 0.1307 0.1325 0.1344 0.1363 0.1382 7.1402
5.0123 5.0832 5.14551 5.2280 5.3019 5.3768 5.4528 5.5299 5.608?

21.6720 21.9783 22.2890 22.6041 22.9236 23.2476 23.5762 22.9095 24.2475
13.4004 13.5823 13.76€7 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 14.2650 14.4794 14.6970 14.9179
0.0815 0.0827 0.0839 00,0852 G.NR6S 0.0878 ’ 0.0891 0.0904 0.0918
14.2648 14.4792 14.6968 14.9177 15.1419 15.369¢ 15.600S 15.8550 16.0730

0.0917 i 0.0931 1 0.0945 1 0.0959 I 0.0973 1 0.0988 ) G.1c03 i 0.1018 i 0.1n33
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Table B-3.

Ventas Consiumidores E Incresos

1972 1973 1974 1975 1976 1977 1978 1979 19R0 1981 1982

Sales, (000's LPS) !
Residencial 8,285 9,431 11,865.7 14,304.9 15,575.7 18,600.8 22,117.8 26,072 32,355 38,353 4131,382.9
Comercial 4,562 4,881 4,548.4 €,978.8 7,4R6.9 B,966.3 10,522.6 13,560 17,706 19,799 21,770.6
Industrial 2,909 3,416 3,845.0 4,652.4 5,B60.2 7,655.1 23,926.9 12,561 16,664 20,407 23,4404
Alto= Conasnmos 4,090 5,124 6,321.7 11,972.1 11,916.2 14,926.9 - 19,347 26,099 28,019 30,73R.6
Gubernamental

Y Municipal 1,081 961 1,159.9 1,406.1 1,525.0 1,934.8 2,245.2 z,979 4,176 5,009 48,831.¢
Alumbrado Tublico 205 217 269.3 217.8 415.4 797.0 940.2 988 1,194 1,474 1,593.6
Ventas a Ntros

Sistemas 8 8 9.4 9.3 953.6 2,110.1 164.9 120 115 364 515.0

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
Annual increase

{percent) 12.2 13.7 18.2 37.3 il.9 25.7 8.9 26.2 30.0 15.4 11.3
Income per kwhr

{ceuts)
Secter de Consumo:
Residencial 12.3 1z2.2 11.9 13.8 13.8 14.5 14.9 14.7 15.3 16.0 16.4
Comercial 9.8 9.6 9.5 10.8 10.7 10.7 11.4 12.7 15.1 16.1 16.6
Iniustrial 7.8 7.8 7.6 e.8 9.4 9.6 8.1 11.5 12.3 12.4 15.2
MYt e Consumos 3.7 3.7 3.3 5.9 6.1 6.9 8.2 10.7 11.8 12.4
Gabernarental

¥ Municipal 7.7 7.6 7.7 9.1 8.3 9.9 10.3 10.8 13.1 13.9 15.8
Alumbiado Publico 3.5 3.7 2.4 2.4 3.3 5.5 5.6 5.5 6. 6.5 8.3
Ventas a Otros

Sistemas 4.2 4.1 4.7 4.0 12.9 17.4 14.3 0.8 1.0 2.1 5.8

Overall averaae 7.5 7.4 7.2 8.9 9.1 9.8 10.4 10.9 12.8 13.5 14.7
lLevel of Consumption

(000°s kwhr)
Residencial 67,451 77,310 94,254 103,182 113,076 128,691 147,581.3 177,616 21%,350 239,659 263,887
Comercial 46,638 50,852 58,174 64,366 69,729 83,522 92,798.6 107,103 117,112 123,312 131,192
Industrial 37,137 43,775 50,676 47,321 62,841 79,700 296,512.5 109,311 135,451 164,295 153,222
Altos Consumos 109,684 136,901 165,533 193,492 194,296 215,582 - 236,284 243,410 237,642 247,958
Gubernamental

y Municipal 14,109 12,576 15,078 15,435 18,268 19,516 21,706.8 27,472 31,871 36,402 30,514
Alumbrado Publico 5,840 5,828 11,019 11,483 12,449 14,366 16,8R1.5 17,911 19,400 21,374 19,221
Ventas a Otros

Sistemas 189 123 199 233 7,374 12,115 1,155.7 15,084 9,167 17,696 8,829
Connumo entre

Departamentns 68> 630 715 720 715 720 725.0 730 735 740 715

Total Z81,733 328,005 395,658 436,306 478,748 561.691 577,361.4 691,511 768,496 841,120 855,538
Annual increase

{(percent) 12.3 16.4 0.6 10.8 9.7 17.3 2.8 19.8 11.1 9.5 1.7
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Table B-3.

Ventas Consemidores E lnareson
{Continued)

1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
Number of Consumers
Sector e Consumo:
Recadencial 55,389 62,296 71,606 76,281 82,464 90,017 103,414 107,937 122,024 137,%98 149,941
Camercial 7,657 7,944 8,912 9,215 9,601 10,086 11,110 11, 224 12,001 12,748 13,089
Induntrial 1,073 1,224 1,257 1,297 1,439 1,644 2,013 2,003 2,175 2,357 2,453
Altos Consumos 33 38 48 51 46 46 - S7 49 45 42
Guberrnarental
y Municipal S0l Q60 1,036 1,094 1,202 1,262 1,408 1,483 1,520 1,680 1,795
Alumbrado paublico 2n 36 41 41 63 75 130 5.1 9.8 117 121
Ventas a Otros
Sistemas 1 1 1 1 2 2 1 1 2 1 1
Totatl 65,082 72,499 82,900 87,980 94,817 103,132 118,076 122,797 137,889 154,537 167,441
Annual increase
{percent) 9.4 11.4 14.3 6.1 7.8 e.s 14.5 4.0 12.3 12.4 8.1

01-¢
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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 tachnical 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 divirion 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
analvsis of a plant for the Puerto Cortes area where a fuel oil plarnt has

since been constructed.

Meetings 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.



Annex C

Institutional Issues with Regard to
Biomass Energy Programs in the Agricultural Sector

These issues concera those of technology development, demonstration and
extension ac well as those of credit availability. As noted, the agricultural
part of a biomass energy program would involve mechanical equipment which has
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 eguipment.
Nevertheless, the director of agricultural research has indicated interest in
theze ideas. First, a description of the institutions will be presented and

then the specific bicmass-related issues will be discussed.

Agricultural work lies within the Ministerio de Recursaos Naturalas. The

relevant departments are: agricultural research, agricultural extension, and
planning. Planning falls in the "seccion de planificacion sectorial."”™ Each
of these departments has their headquarters in Tequcigalpa. Tying together
these groups is the PNIA, Program Nacional de Investigacion Agropecuario,
which reports to the planning department. This program coordinates
aqricultural research policy and work. This is needed because, in addition to

the ...iionally directed programs, there are seven regional agricultural

proaram offices who are also part of the PNIA board.

The organization of these groups is not well-defined, however, the
director of agricultural research, Adam Bonilla, has recently developed a
scheme which he has effected in several zones and is actively procmoting in the

rest. It can be summarized as follows:
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PNIA

Agricultural research Agricultural extension

Regional Agricultural Personnel

Program Research, field testing, extension
Development refining, economic evaluation
The agricultural 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 agricultural 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 recommendatjions 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 station work

e \"]’\
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is biological (seed varieties, etc.) or chemical (fertilizer, pesticides,
etc.) and there is no work or experience = 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 mecheanization. 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 egquipment. 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 Comayaqua 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.



Annex D
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 o0il 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



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 wnich can be caused by alternative pricing scenarios.
The effects include energy sector policies such us: energy conservation and
fuel substitution as well as the numerous broader and seccndary 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:

l. 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
petioleum 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 erergy 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. 1In 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 reqguire some work
on policy formulation given the current lack of clear policies for the enerqgy
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.



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 I1-O0 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.



Annex E

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 t.ny 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 vart 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 larger resources of CONSUPLANE.

Institutio de Investigacionas Economicas y Sociales (UNAH)--this group can
probably put together more resources in terms of personnel than any other
one. Although their guality 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 enerqy sector and major issues by Migquel Ange Funes at the Institute.
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The Couision de Ahorro holds occassional meetings and has one part-time

staff member.

The Oficina de Comercialyzcion de Petrolec 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 necessaryv information for I-0
model work. Costallanos felt that there was the in-house capacity to perform
work such as I-O 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.
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Annex F

TERMINOS DE RETERENCI A

ESTUDIO Y EVALUACION DE LAS PRACTICAS ACTUALES EN

MATERIZ DE FITACION DE PRECIOS Y GRAVAMENES SOBRYL

EL PETROLEO

ANTECEDENTES

l.

Honduras no tiene produccién nacional de petréleo. Con-
secuentemente, todo su petréleo y productos derivados del
petrbleo son importados para suplir la demanda interna.

El crudo importado es procesado en una refinerfa propiedad
de Texaco Trader Intemational.

A pesar de las medidas de control de energia dictadas por

el gobierno y el promedio decreciente de crecimiento en el
volimen de importacién de combustibles provenientes del
petrdleo, el valor de tales importaciones centinda aumentan
do considerablemente. Las Importaciones de petréleo, por
ejemplo, se han elevado de cerca de $USA 25 millones

en 1972 @ més de $USA 100 millones en 1979 y se espera
Gue alcanzarén la suma de SUSA 150 millones en 1982, Es
tos desembolsos crecientes en la impartaciébn de petréleo,
estén creando presiones serias en Jz balanza de pagos de
Honduras.

En toda la variedad de los productos refinados en Honduras,
no se conocen los costos por tipo de producto. Para efec
to de célcule en costos, se considera solamente el costo
total en funcién de las operaciones globales de la Refine-
ria.

OBIETIVO

El objetivo primordial del estudio es proveer al Gobierno de
Honduras de una evaluacién comparativa de los efectos econé-
micos, fiscazl y social de su politica existente de comercializa
cién y tributacién de! petrbleo. Elaborada la evaluacién, pre-
sentar tres o cuatro alternztivas estratégicas en el corto y lar-
go plazo.



III. TERMINCS DE REFERENCI2

Como una base pare evaluar la polftica existente y alterna de
comercializacién, el esiudio debe incluir los siguientes pun
tos:

1) Recolectar informacién completa en log precios de produc-
tos de patrdleo existentes (refinacidn intermna, imporiacio-
nes productos acabados y crudos, impuestos, costos de
transporte, mercado, distribucién y otros) y patrones de uso
para le linea completa de productos derivados del petr6-
leo consumidors en Honduras como ser gas licuado de re
tr6leo, gasolina super y regular, kerosina, av-jet, diesel
y bunker "C".

N
~—

El anélisis de precios debe incluir:

a) Los mayores y varios grupos de consumidores: industria,
agricultura, transporte, gobierno y otros sectores por
zonas yeograficas establecidas.

b) Andlisis de costos de produccién por tipo de produc-
tos en funcién de la capacidad instalada de la refi-
neria existente,

c) Evaluar ius diferentes costos y mérgenes de utilidad
para cada uno de los canales gue intervienen en la co
mercializacidén interna.

d) Ademds, deberé incluir una exposicién razonada de co
mercializacién referente a la economifa, distribucién
del ingreso, otros propésitos Y sus costos econdmicos.

3) Desarrollar tres o cuatro alternativas de precios (ex-refi-
neria-consumidor) e impuestos basados en: a) reflejo
completo de la oportunidad internacional de costos, b) au-
mento al méximo de la contribucién fiscal del sector ener
getico sujeto a metas de distribucién de recursos y C)
protecciébn de las necesidades b&sicas de grupos consumi
dores de bajos ingresos y otras metas nacionales econé-
micas y sociales.

¢ ° 8 000 00



4) Comparar los efectos de las alternativas estratégi-
cas de corto plazo (5 afios) y largo plazo (10 afos)
son: a) total tretamiento energético; b) tratamiento ene
energético por sector y productos; c¢) inversién reguerida
para produccidén energética, produccién de energia,
capacidad de la refinerfia, distribucién, infraestruc-
tura etc: d) el total de recursos fiscales producidos
v e) el efecto en el presupuesto familiar de persc-
nas de bajos recursos del sector urbano v cualquier
otra mete nacional econdémica Y social. Una compa
raciébn con los precios de los otros paises centrca-
mericanos debe ser tambiér llevada a cabo,

5) En base &z la comparacién anterior, recomendar una
estrategia apropiada de comercializacién con progra-
mas gue afronten gradualmente cambios de precios,
en caso de ser apropiados. Ademés, el Consultor de
berd recomendar cualquier estudio futuro, particular-
mente basado en impuestos sobre energéticos en sec
tores especificos de consumo de energia o posible
desarrollo loczl de recursos que seria provechoso pa
re costener los esfuerzos de Honduras en el planea-
miento de energfz & largo plazo.

- IV.  ORGANIZACION Y DURACION

1) El Ministerio de Economfa que es el encargado de re-
gular los precios en la comercializacién intema de
los productos derivados del petréleo, s«rd responsa-
ble total de la organizacién e implementacién del es-~
tudio. Dicho Ministerio tomaré 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-
riodo de seis (6) meses catados a partir de la fecha
de asignacién, debiéndose realizar en tres (3) etapas.

a) Recoleccién de informacién Yy preparacién de un
reporte interino,



b) Revisién del reporte preliminar, y

c) Andlisis y preparaciédn més amplia del reporte final

V. PRESENTACION DE OFERTAS

l.- El licitante deberd presentar su oferta en dos sobres se-
llados, uno conteniendo la oferta técnica v el otro la
oferte econémica del contenido y la leyenda: Propuesta-

Convenio BIRF - HO No. 1861].

2.~ Las ofertas deben ser presentadas en espafiol.
3.- La oferts técnica deber& contener la siguiente informa-
cibn:

a) Metodologfa propuesta para la ejecucién del estudio
b) Cronograma de ejecucién detallando las fases y ti-
pos de especialistas que intervendrén en éstas,
c) Lista de los especialistas que serdn asignados al
estudio con sus correspondientes Curriculum Vitae
d) Un resUmen de la experiencia de la firma en estu-
dios de cardcter similar efectuados en los Gltimos
8 afos, indicando los nombres de los clientes, fe-

cha de ejecucién y duracién de los estudios.

4.- En la oferta econémica se debers especificar en forma
detallada los costos consultar - mes, presupuesto de
vigjes, gastos generales y cualguier otro elemento de

costos que se considere conveniente.



VI.

S.- La fecha méxima para la presentacién de ofertas es el

dia 30 de abril de 1983, debiendo dirigirse a:

Ministerio de Economia
2do. Piso Banco de Londres y Montreal

Tegucigalpa, D.C., Honduras, C. A.

PROCEDIMIENTO PARA LA ASIGNACION

1.- El procedimiento a seguir para la asignacién seré, en

primer lugar el anélisis de lz oferta técnica y si las
empresas califican en esta primera fase, seguidamente
se analizaré su oferta econémica. De no llegarse a
ningln acuerdo con la firma que califique en primer lu-
gar, se negociaria con la firma que haya calificado en
segundo lugar; si en esta segunda fase continta el
desacuerdo, se negociaria con la firma que hava cali-

ficado en el tercer lugar.

2.- La oferta técnica tendré una ponderacién del 80% vy la

oferta econbmica del 20%.



HOXNDUR N INDUSTRIAL ENEKGY PROCRAM - U.S., AID

The only energy data available for this evaluation were found in the
1975 census. Examination of the statistics for industries offers some
perspective for the foregoing statements. The census is broxen down into
Industry tyvpes, using the Clasificacion International Industrial Uniform

(CI1Y) descriptions and code numbers which follow:

¢ Food and Beverages (non-commercial preparation) - 31
e Textile Products - 32
¢ Wooud Procucts (lumber, finished goods) - 33
¢ Pulp and Paper Productes - 34
» Chemicals (scaps, detergents, industrial chemicals) - 35
e lon-Mcial Mireral Products (includes cement) - 36
¢ Merals - 38
e AlD Dthers - 39

. - - . - s .
note that artesans, whe use wood zs their main source of energy, are not

included in the statistics.

According to the data, about 859 of all the petroleum energy used by
Honduran industries was confined to the CIIU Groups 31, 35, and 36. Food
and Beverages accounted for 194, Chemicals for 23%, and 43% was used in
Non~iletals. The balance of the usage, in rank order, was in Wood Products,
vextiles, Metals, and Pulp and Paper Products. Category 392, all other pro-
ducts, had such a small amount of pertroleum consumption as to be insigni-

ficant. Examination of the data by petroleum derivative type indicates



that over 935 of the fuel used is in the form of diesel or fuel ofl, 23%
and 70%, respectively, 1In terms of relative usage of diesel, the three top
categories are Food and Baverages, Wood Products, and Chemicals. Fuel ofl
consumption is doxinated by lion-Metzls and Chemical industries, with the
Food sector being the only other significant consumer. The energy balance
prepared by CONSUPLANE for the saze year shows a higher consumnption of

diesel relative to fuel oil; no 2ttenopt has been made to reconcile the dif-

ference, as the total consumption of both fuels is approximately the same

nagnitude.

Other derivatives, such as gasoline, kerosene, and LPG make up a srall
fraction of the total pztroleunm consuaption by industries. -Interestingly,

wood 1s responsible for only 2% of the total industrial fuel energy

supplied by combustible fuels, when calculated at its pross heating value.

accounting for losses due to inefficiencies, this contribution is not

significent for the Iindustrial scctor addrezcsed »y the census which, as

noted atove, docs not include artesan businesses.

Turning for & =moment to the consuartion of electrical energy by

industry, one finds that the consumption bv CIIU category is somzwhat cif
ferent than for patroleun sroducts. Food industries remain a m3 jor user at
30%, but the Te.:tile indus:zry ranks second at 28%. The o-her groups rank,
in order: [on-Metals (18X), Chemicals (11Z), Wood Products (&.1%), Metals
(2.8%), and Pulp and Paper (2.4%). These data indicate a heavy reliance

upon electricity by the textile industry (48% of total raw energy used),

wnile the other {ndustries remain predozinately fossil fuel users (greater



than 705 supplied by potroleum). This tenduncy does not give rise to con-
cern for industrial energy use unless the textile industry expands con-
siderably in the future, as the number of larger firms is inconsequencial

at present. But future predictions of electric power demand by Honduran

industries should consider the growth of these industries.

Viewing tocal raw energy consumption by industry, both petroleum deri-
vatives and electricity, one finds that the three top users remain
Non-Metal (40%) Food and Beverages (21%), and Chemicals (21%Z). The rank

order for total energy usage for other groups is the same as for patroleum

usage: Wood Products, Textiles, Metals, and Pulp and Paper.

While the above referenced statistics are based upon eight year old
data, it is probab]elthat the relative distribution of usage for industry
1s still the same at present.  Some substitution of fuels may have occurred
(such as eleciricity for petroleun products, or alternative fuels such as

bionmass), but not to the exten:t that the basic reliance upon pa2trolecum pro-
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flgures fer priroleum derivatives suppo
an i{zportant objective in Honduras to reduce the reliance of indus:zry upon
petroleun ceriveztives, and to lecsen the econonic vulnerability {mposed by
the volative potroleum products market. Achieving this objective will

enhance the comprtitiveness of Honduran industries in regional and world

trade and will strengzthen expor: earnings.

The btest short tern tactic to bring about reduced consunption of
petroleun products is tc formulate and initiate a nationzl energy conser-

vation progran. Such a plan should include the residential, commercial,



and transportation secrors, but particular attention should be given to the
industrial sector. This is because indusiry has generally more options for
energy conservation, and can be fairly flexible in terms of implementing
energy conservation mzasures without affecting production. Additionally,
the cost—-conscious industrial sector is more likely to recognize the profi-

tability of energy conservation from a comp2titive market standpoint.

Eased upon the preceding discussion related to industrial consumption
of petroleum derivatives, such an industrial energy conservation plan
should focus upon the mz2jor users, i.e., Food and Beverages, Chemicals, and
Von-tlotals. Modest reductions in energy consunption by these groups would
be reflected 4in significant decreases in the use of petroleum in the

{~dus-rial sector, becausz of thelr rotal combined share of consumption of

these fucls. 17 an acrosc-the-board reduction in petreoleum usage of 10%
could be achicved by the large industulal users thirough an energy conser-
vation program, the resulting saviergs « uld excoed 4.0 million dollars
anauallv.  The U.S. AlD riesion should Toke cvery ¢pportunity to encourage

the osteblishment ¢f an ensrgy conservation plan Lo realize such a signifi-

cant energy savings in Honduras.



REGIONAL INDUSTRIAL ENERGY EFFICIENCY PROGRAM

ROCAP/ICAITI

A najor step In providing the necessary technical support for a
nationzl encrsy conservation plan has been initiated by ROCAP/ICAITI.
Through <their efforts a five vear progrem of 1in-plant technical
assistance, technlcal training, and technology transfer will be provided
for the Central American countries of Guatemala, El Salvador, Costa Rica,
Honduras, Nicaraegua, and Panama. Its purpose is to infuse into the local
econony of each country the technical expertise and financing wechanisms
necessarv to bring about improved {ndustrial energy wutilization.
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 prozram are in-plant energy audits, demonstration pro-
jects, pilot plant demonstrations, seminars and exhibits, and technical
training for ICAITI staff{ and other appropriate pevsonnel. Also, a study
will be made of the financial and institutional issues and mechanisms which
can be used to promote investment and implementation of energyv 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
included as a partner in the program to access the financing anq policy
issues which could affect a successful energvy conservation program. In

addition, care has been taken to provide for participation in each country



of recognized Chambers of Industry which represent the industrial com-

A reglconal consultative committee will be formed from representatives
of the progrez participants, to assist the project director in planning for
promotion and field exzension work. Selected wmajor industry represen-—
tatives will 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 essist 1in coordinating the program on the national and local
levels. In Henduras, 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 coomittee mem—-
bership is not vet 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 nultiplier 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 11k,

In the first months of the program, ICAITI staff engineers and field

representatives will undergo an extensive training program in industrial



energy conservation practices and methods. This training will enable the
ICAITL personnel to conduct subsequent technical assistance and training in
each Central Amcrican country, thus developing the local capability to uti-
lize currert conservation technolozies. Ideallv, such an approach will

"bootstrap” the industrial cenergy 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 zudits) of energy usage and energy balances.
The Level 1 surveys are designed to achieve early, high-impact results for
the prograw wnich will aid in 1its acceptance and success in each country.
Level 2 audits will be less in nurber and will only be provided for care-
fully selected industrial sites which show promise for energy savings

beyond those obtainable through a Level 1 audit.

In-plant demonstration projects will be undertaken, a total of 85 over
five years. They are to consist of minor plant jmprovements such as the
installation of gauges, meters,controls, or spare parts, and major modifi-
cations such as the design and installation of a ma2jor 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 1“fe of the program, to demonstrate and promote new tech-



nologies which could have a significant Inpact upon the energy use of the
region. One promising possibility is the use of renswable biomass fuels to
provide energy for an industrial process, bevond the typical applications

~-

found today at saw=mille and on sugar plantations., These pilot plants will

net b: cuplicates of any planned or ongoing projects in the countries

selected as sites.

Sezinars and exhibits will make up the hrlance of the direct actions
planned for the program. Approximately four seminars will be conducted in
each country each year, by menbers of the 1CAITI field staff in each
country. The objective of the seminars and exhibits will be to promote the
progran to the industrial community, to point out the services available
tnrough the program and {n the private sector, and to acquaint the par-—

ticipants with opportunities for reducing operating costs through energy

conservation.

0
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AID/HONDURAS PARTICIPATION

i INDUSTRIAL ENERGY CONSERVATION PROGRAMS

Upon cximination of the ROCAP/ICAITI program for regional industrial
energy cificiency, one can see saveral opportunities for AID/Honduras to
assist In the successfcl implementation of the program. These functions
consist cf program promotion, progzram 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.
e 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 roup than the one presently proposed could give the
program wmure exposure and a higher probability of acceptance.
Noticeably lacking are representatives from the National Electric
Coapany (ENEE), the academic community, professional trade asso-
clations, the Industrial  Development Center (cb1), and
AI1D/Honduras. While 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

operation=level functions., This would allow for the greatest

degree of participation by national and local organizations, while

10



preserving the integrity of the smill group svstem, 1t seems cspe-
cially important to involve members of the academic profession who
are engaged in instruction in the sciences and engineering. Thev

have the potential to create a valuable natiornal human resource

1]

which will be able to effectively deal with energy related issues,
by including energy efficiency toplecs in their curricula.
AID/Honduras should discuss with the Honduran ICAITI vepresentative

the possibility of structuring the national cunsultative conmittee

along these lines.

¢ Participant Selection

The PP icentifies several target industries to be aided by the
program. The selection of the Food and Beverage industry and the
Chemical industry 1is highly appropriate based upon their petroleum
consumptior nationwide. Textile firms are also selected, but they
seem to have a much smaller influence on energy consunption, as was
discussed in the PP. From the industrial census data, 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 1is 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 techrical assistance to this sector through

consultation with the ICAITI Honduras field representative.

11



¢

Promotional Activities

Perhaps the greatest potential for AID/Hgnduras involvement in the
program lies in the area »f{ program promotion. Through its wulti-
tudincus acsociations with government and local organizations, AID
can have 2 significant effect upon public awareness and acceptance
of the pregraz. The ICAITI field office and ANDI can successfully
promote thc pregram in the private sector, but ICAITI should share

the prozsotional activities with AID/Honduras for bsst overall

results.

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 m2thod for evaluating the program impact based upon actual,
verified savings realized by industry as a result of progran
actions. Also 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 alreadv defined.
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