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I, lhéi&duétibn:‘

The energy sector in Somalia’ is of .vital importance to continuedﬁ
economic development. Shortages of fuels have resulted in re-:
duced agricultural development (caused by lack of irrigation)"
water pumping, industrial development (due to lack of fuels andf
reliable, high quality electric power), and in some cases, te
widespread disease. At least one outbreak of cholera can be
traced to the shortage of diesel fuel for water pumping, which '
resulted in the use of contaminated water for human consumption. .
Increased wusage of woodfuels has led to accelerated deforesta-
tion, and to rapidly increasing charcoal prices {n urban areas
and 1in refugee camps, causing considerable economic hardship
among the low income households, and adversely effecting the -
agricultural resource base. SR

In response to the increased need for energy sector development,
the Government of Somalia requested an energy advisor from USAID
in 1983. The purpose of this request was to begin the process of
energy planning, so that these shortages could be avoided in the
future. It was obvious then, as it is now, that this would have
to be a long-term, ongoing activity that would require continuing
financial and institutional support, both from the donors and
from the Government of Somalia.

To begin this process, the USAID Mission to Mogadishu signed a
personal services contract with Martin Wulfe, to become Somalia’ s
first Energy Advisor. This contract has been funded as a subpro--
Ject of ‘AID’s regional Energy Initiatives for Africa project.

The EIA Energy Advisor arrived in Mogadishu in September, 1984!
‘He has reported directly to the Director General, Ministry of
National Planning, and undertaken the following tasks' AT

1. Act as Ministry of National Planning resident 'energy;é
advisor and ensure the coordination of energy planning with,L
other Somali Government ministries and agencies. ;

'2. . Assist the Somali Government in executing the» majorff
recommendations of the recent National Energy Assessment.'

3. Coordinate the collection of information on energy re-
sources, supply/demand and. data analysi., and further design
studies, coordinate data gathering efforts and in other ways
‘assist in the establishment of a national energy ‘information.
'system designed to:

‘a. provide access to energy supply/demand data. and'
fb‘ provider the analytical framework needed to analyze

the costs and benefits of alternative energy programs..

s



4,  'Provide -guidance and support to implementing agencies
~'and - ministries 1in energy project . preparation, including
a(gfeasibllity-stUdies, and assist in monitoring and evaluating
.~ energy project progress. "

AS¥¥ ;A§§ist the Ministry of National Planning in developing
,‘ehérgy;;sector objectives, priorities and strategies for
‘tincofporation into a long-term national energy plan.

-é;.;dAéétst in defining Somali Government short- and long-
term manpower training needs in energy planning, management,
and technical skills. ' ‘ e

7. Assist and advise in defining priority activities needed
in alternative energy development with special attention to
charcoal and fuelwood Production and conservation, wind and
solar power.

8. Assist in planning and executinngoth rural and wurban
energy surveys as a means of further identifying -Somali
energy priorities. o S

9. Assist in planning follow-up activiﬁies toﬂsﬁCh,efforts
as socio-economic and fuelwood marketing studies  supported
byAAlD or other assistance agencies, T

10. Provide guidance and assist the Somali Government to
gain access to further sources of energy sector assistance,
such as the AID Energy Initiatives for Africa Project, “AID
- Bureau of Science and Technology (S&T/EY) programs or other
- donors, where the Energy Advisor lacks the specific exper-
‘tise or resources to carry out tasks as defined in this
scope of work.

“In order to complete these tasks, the Energy Advisor assisted in
the . establishment of new energy Institutions within the
Government of Somalia, coordinated efforts among donors, provided
raccess to technical assistance and training, 'assisted in the
‘preparation of pProposals, and collected and analyzed primary
data. ’ ‘

The major achievements during this contract period were 1) . the
~establishment of new energy planning institutions, 2) training of
‘Somali professionals, 3) coordination of . energy projects,  "4)
writing of proposals and 5) the completion of short-term
technical assistance funded by AID/W for the . electripf’power~
utility. ‘ ' o '



[I. Detailed Activities Related to the Scope of Work

.
| ——

A. Act as Ministry of National Pfaﬁniﬁgfresidenflehergy.adyigot
and ensure the coordination of energy planning with other Somali

Government ministries and agencies,;

In early 1985, it was suggested to the AID Mission thééﬁﬁﬁéfﬁofﬁy
"ensure" in this item be changed to "assist," since - the "‘energy
advisor 1is in no position to ensure coordination. Yo

Due' to Government regulations, the Energy Advisor “was not
permitted to communicate officially with other  Government
agencles; all inter-agency written communications must«be’signed
by either the Permanent Secretary or the Minister. T

The Energy Advisor requested and was provided with office spaée
within the Ministry of Planning, and reported directly to the
Director General for Planning. He communicated frequently, on an

informal basis, with the Ministry of Minerals and Water
Resources, ENEE (the national electric power utility), and the
National Range Agency. Proposals, projects, and technical
assistance were coordinated with these agencies. All proposals

submitted by donors related to the energy sector were passed to
the Energy Advisor for comment.

According to the World Bank funded Energy Assessment of 1983, the

first step in policy initiatives was to be the establishment of a

"National Energy Commission." Since this institution was not. in

place at the time of the Energy Advisor’s arrival, a lower-level

institution, the Energy Planning Unit, was first established

within the Ministry. The main function of the Energy Planning

Unit is the coordination of all activities related to the energy

sector in Somalfa. The process of coordination includes assist-

ance in writing proposals, and matching proposals with interested
donors. : ‘ T R : :

Several months after the formation of the EPU,. . two additional .
-agencies were formed:  the Technical Committee for ‘Energy. (TCE),
. and.the Energy Policy Committee(EPC). S R T

giﬁé?fééﬁﬁiégiidbﬁﬁ}ttée“fbr Energy (TCE)

The . "TCE consists of representatives from the Foundry and.
Mechanical Workshop (chairman), the Ministry of National Planning:
" (secretary), the Somali National University, the Ministry of
Minerals and Water Resources, the National Range Agency (NRA),l
the Electric Utility (ENEE), the Ministry of Industry and-
Commerce, the Cooperatives (fuel! division), and the Somali
'Academy. :

“The responsibilities of the TCE are to implement projects related
to energy conservation and substitution of new sources of energy,
disseminate energy information and data, organize workshops,
seminars, and training concerned with energy, inform the Energy
Policy Committee about the results of research and the status of



the,énérgy séctor in the country, monitor energy projects under
implementation, conduct research on new sources of energy, set up
subcommittees and a permanent secretariat, and participate 1in

international conferences and seminars concerning energy issues.

As of this writing, the Technical Committee is organizing a three
day seminar on the energy sector in Somalia.

The Enérgy Policy Committee (EPC)

The EPC consists of the Minister of National Planning (also the

Second Vice President of Somalia and chairman of the Committee),
the Minister of Finance, the Minister of Minerals and Watér
resources, the Minister of Industry and Commerce, the Minister of
Public Works & Housing, and the Minister of Livestock, Forestry,
and Range. ‘

The responsibilities of the EPC are to establish a national
energy policy, to lead all agencies involved in energy matters,
to accept and approve all major energy development projects, to
establish policies including regulations, prices, taxation, sub-
sidies, etc., and to establish rules and regulations for energy
administration of the country.

The Energy Policy Committee has met once, fn January of 1986. It

has sent recommendations to the President, including a key ref 
commendation that the EPU be upgraded to a department. No-

apparent action has been taken on this recommendation.

B. . Agssist the Somali Government in executing the 'majbr‘

recommendations*ot the recent National Energy Assessment.

Although the 1981-82 World Bank-funded energy assessment was
never formally accepted by the Somali government, 1its recommenda-
tions, including policy initiatives, initiatives to reduce oil
~imports, electricity sector investment recommendations, and

reforestation and traditional fuels recommendations, were used as
guldelines in the activities of the Energy Advisor. Reference is

‘made to this assessment throughout this report.

C. Coordinate the collection of information on energy resources,.
supply/demand and data analysis, and further design studies,
- coordinate data gathering efforts and in other ways assist in the -
~establishment of a national energy information system designed -

to:

'a.A 9rqv1de access to,eneégy supply/demand data, and

bgj 3pr6vide the analytical.fﬁamewhrk needed to analyzeL the

. 'costs and benefits of alternative energy programs.

In the revised scope of work, this item was changed toA exclude
parts (a) and (b)), Little or no data was available>_concerntng,
energy supply and demand when the Energy Advispr firsﬁ;#?:;iygdg;;



With data collection at such an _early . phése,.‘ttivwas ‘not
considered practical to include an "analytical framework." It
was considered more appropriate to simply "establish a national’
energy information system,™" with the collection of data, reports,
and reference materials. These objectives were achieved through
the collection of primary and secondary data, and through the
establishment of an Energy Information Center (EIC).

Primary data collection efforts focused on three areas of
investigation: households, industry, and agriculture. After
more than 12 months of attempting to start a nationwide household
energy survey, the effort was abandoned. Delays were caused by
logistical difficulties, mostly the lack of adequate
transportation.

By November of 1985, it was the judgment of the Advisor that the
cost of, and insufficient time remaining for the household survey
would not justify the limited additional information that it
would provide, over the existing data. Due to limited time and
resources, the survey would then have only covered limited
regions of the country and would not have included sufficient
data for analysis of seasonal variations in household fuel-use
patterns. The effort was therefore abandoned at that time.

The 1industrial energy survey included data from 80% of the
industries in the Mogadishu area. These data have been
computerized and are now available for further analysis. The
final report, as requested by the President, has concluded that
there is substantial benefit to be derived from the substitution
of heavy fuel o0il for diesei, in industry and in regional
electrification projects. A summary of these data are presented
in the appendix.

‘The agricultural energy survey is completeand the data have been
computerized. The purpose of this survey was to undertake a
preliminary assessment of the energy intensity of various activi-
ties in agriculture, for each crop grown in Somalia. The goal In
this exercise has been to assist agricultural planners in.
estimating the energy requirements of continuing agricultural

development. These energy intensity values are given in the
appendix. '
Secondary data were collected from the National University and
the Ministry of Transportation, concerning wind energy. These
data included wind speeds and-directions, from many locations in
Somalia. They have been computerized and are available for
further analysis. An example of the average monthly wind speeds
fs 1illustrated 1in the figures in the appendix. For the two
examples shown, for Obbia and Mogadishu, the windspeeds remain
high for most of the year, except for around April and November. -

These data suggest that wind energy should be appropriate for
both water pumping and electric power generation in these two
locations., : TR



Additional secondary data were collected from the . transportation
sector advisor in the Ministry of National Planning, concerning

the use of intercity land transport vehicles. These data are

also ‘computerized and are available for further ‘analysis, A
summary is presented in the appendix. : '

Other data, related to petroleum products imported and sold were

collected from the National Petroleum Agency. The national
electric power utility, ENEE, provided data concerning sales of

electric power in Mogadishu. These data are i{llustrated in the

appendix, and clearly show the erratic consumption of both elec~-
tric power and petroleum over the past four years. The electric
power sales include only the energy for which bills were
submitted.

The Energy Information Center was established in January 1985 in
the Energy Planning Unit. It contains sources of information

related to energy in Somalia, as well as general references. This

center is computerized to facilitate the search for
information. It 1is possible to search for sources by title,

author, or by keywords (such as wind, solar, electricity, .

industry, conservation, Kenya, etc.).

The subjects covered in the Information Center include: forestry,'

charcoal, firewood, plantations, stoves, petroleum, electricity,
power generation, transmission, distribution, feasibility
studies, Industry, water supply, alternatives, wind, solar,

hydropower, agriculture, biogas, geothermal, coal, planning,.

policy, and references. Additional resources have been
requested from AID in Washington, the UNDP, and ODA in the UK.

D. Provide guidance and support to implementing agencies )andﬁ
ministries i energy project preparation, including feasibility
studies, and assist in monitoring and evaluating energy projegt;

_progress.

In the fevisedﬂscope of wofk, this item was changed to ekcjuéé
the mention of feasibility studies. [t was not considered
practical, given the resource, institutional, and time con-

straints, to include the preparation of feasibility studies.

~When the Energy Advisor arrived in Mogadishu in 1984, there were
- -only two projects underway that were specifically related to the

energy sector: a demonstration of the use of wind energy for
electric power generation, and the construction of a 15 MW steanm
turbine. Other projects, including the exploration for natural
gas near Afgoi and the CDA forestry projects, were considered
- parts of other sectors.

- The wind energy project, funded by DANIDA and implemented by
UNSO, will install its first wind generator in January, 1987.
Delays were caused by contractual problems. The 1S MW steam
turbine was commissioned in May, 198S. :



In the 1986 Annual DévelOpmentfPlan, there wére five,projeéts 1n‘

the energy sector. ‘They included the wind energy utilization

project described above, a  second 15MW steam turbine for
Mogadishu, two projects for the electrification of regional -
centers, and a small fuelwood plantation project. The next Five

Year Development Plan includes nine "core" <(high priority,

funded, or ongoing) projects in the energy sector, - eight
additional "supplementary" projects, and ten separate topics for
technical assistance. These are discussed in more detail in the
appendix. o :

The Energy Advisor has assisted in the preparation of proposals;,:
for the establishment of an electric power system maintenance -
facility, for the rehabilitation of the electric “power,
distribution system in Mogadishu, for the continuation of the *
National Woodstove Programme, and for the continuation of the

wind energy measurement study at Somalia National University.

The proposal for an electric power maintenance facility, to be
installed at the Gesira power station, has been submitted to the
UNDP for funding. The total cost is approximately US$ 1 million,
and will include additional equipment, training, and extensive
technical assistance. Funding is expected in 1987, from the OPEC
fund and from the United Nations Capital Development Fund.

A proposal has been written for the rehabilitation of the
Mogadishu electric power transmission and distribution system.
This project is vital for the effective use of power that will be
provided by the Bardheere dam, when it is completed in 1995,
Funding, to the extent of approximately US$ 30 million, - is
expected from either the I[talian or Japanese government, o

The National Woodstove Programme had been funded by USAID uhtii

early 1in 1986. At present, it is supported solely with local’

currency from CIPL (Commodity Import Program - PL480), supported
by USAID. A proposal was received from UNEP to provide
‘continuing assistance, to the sum of approximately US$ { million,
to support the activities of the NWP for a period of four years.
The Energy Advisor assisted in the revision of this proposal, and
has also assisted in the communications between the NWP and
‘regional sources of assistance, notably the KENGO (Kenya Energy
Non-Government Organizations) group in Nairobi, for training and
technical assistance.

Until the end of 1985, the Somali National University was engaged.

in wind speed data collection at eleven different sites. This

effort was funded by the Italian government, and was discontinued:

when the Italian specialist left Somalia in 1985. A proposal has
been written and submitted, through the Energy Advisor, to USAID,
for local currency funding, for continuation of this effort.

USAID has agreed in principle to fund this project as part of'thé’
ongoing activities of the Energy Planning Unit, after the depgrff;

ture of the Advisor.

"



Many other projects that could be considered part of the energy
sector, are included in other sectors in the planning process in
Somalia. The exploration for natural gas near Agfoi is included
in the minerals and mining sector, most of the activities of the
CDA forestry project are in the forestry sector, rehabilitation
of the refinery, though minor, is part of the industrial sector,
and irrigation water pumping using wind and solar pumps are part
of the agricultural and water resources sectors. .

Unfortunately, the exploration for natural gas ended with
negative results. As a consequence, US$ 7.2 million remained in
the [IDA credit for this activity. These funds will be used for
further exploration for and implementation of geothermal energy
technology in the northern regions, as well as efforts to promote
Somalia as a favorable site for the exploration for petroleum.

E. Assist the Ministry of National Planning in developing energy:
sector objectives, priorities and strategies for incorporation -
into a long-term national energy plan. coTe

In .ﬁhe revised scope of work, this item was changed to 1hclhdg
item 7, "defining priorities needed in alternative ‘energy
development."

The objectives of the energy sector, as written by the Energy
Advisor for the next Five Year Development Plan, are to "reduce
dependence on imported fuels, reduce the rate of deforestation,
and at the same time assure the delivery of sufficient supplies
of energy for continued and accelerated economic development. The
Plan focuses on expanding the supplies of energy to regional
centers, in order to encourage economic growth outside: of the
capital city." : ‘ oo

Activities 1in this sector are divided among four sUbééctoré: ;
electric power, petroleunm, woodfuels, ‘and-alternative energy. ..
E.1 Electric Power

Sflﬁ order to supply sufficient and reliable electric power,

ﬁfadequate equipment,  skills, ‘and institutions are required. The
"national electric power utility, ENEE, is to receive considerable

‘assistance during this plan period, = In the forms of new

generating, transmission, ~ distribution, and maintenanqe
equipment, training, and institutional development. '

In Mogadishu, an additional 15 MW steam turbine generator is to
be installed at the Gesira power plant, and the three non-
functioning diesel generator sets are to be rehabilitated.
‘Several of the diesel generators at the Centrale plant are also
to be refurbished. The transmission and distribution systems are
to be rehabilitated, and an expanded maintenance facility is to
be installed. ENEE is scheduled to receive substantial technical .

assistance and training, in order to upgrade its capabilities and .
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Outside of Mogadishu, at least nine regional centers will receive
aSsistance in" the form of  new, expanded, or rehabilitated
electric power systems: Hargeisa, Berbera, Gardo, Erigavo,
Merka, Bosaso, Burao, Kismayo, and Baidoa. The equipment will
include generators, transmission and distribution systems, and.
meters.  Improved maintenance will be provided through mobile
workshops that will be provided to ENEE in Mogadishu, Some of
these areas will also be explored for the potential use of alter-
native ¢energy for electric power generation. ' SRR

In February 1986, a team from Bechtel National, Incorporated,
visited Mogadishu for the purpose of assessing the institutional
needs at ENEE. This study was funded by USAID. Their report was
published in May, and 1included a large number of specific
recommendations. These are summarized below.

For the generation system, it was recommended that the diesel
engines at Centrale and Gesira be rehabilitated, and that
mechanical and electrical spare parts be provided for a two
year operating period. Further rehabilitation was recommended
at the existing machine shops at Centrale and Gesira stations.
For the steam turbine, it was recommended that plant and labora-
tory chemicals, and the services of an expatriate 1nstrumenta-
tion engineer should be provided. '

The transmission and distribution systems should vbbé 
rehabilitated, including the provision of mobile maintenance .
cquipment. The pole manufacturing plant should be improved.:

Extensive recommendations were  made for enhancing  the
capabilities of the personnel of ENEE, including engineefs,j

technicians, and managers.

In addition to the above, it was recommended that ENEE sthld

establish immediately a planning services section in the planning

-and projects department which will undertake demand forecasting,
system planning, and capital expenditure prediction. Also, it
was recommended that the procedures for purchases of foreign made
products and for the approval of hard currency expenditures be
simplified. Billing computations should be automated, and the

time spent in bill preparation should be reduced from 45 to 15

days by means of a two-shift operation. A disconnect policy
should be thoroughly defined for delinquent bills.

- E.2 Petroleum

‘They'assutancer‘of»adequate,supplies of petroleum fuels will be
~addressed . through (1) the continued exploration for indigenous
: reserves.'v(2)u‘improved,-functioning of the institutions and
markets, and (3) ‘the use of substitutes wherever possible. R

‘The possibility of the existence of oil reserves in Somalia haé
prompted exploration among oil companies for many years. = In
crder to further encourage this exploration,_the;Goyepnmen; plans

1%



to’ébmpile all ot the information gathered to date, for presenta-
tion. to additional potential firms. ° With  the attractive
franchising arrangeiments offered by the Government, and encourag-

ing the collection of geological data, many 'firms are expected to

respond to this promotional appeal. The . possibility of "

indigenous Somali oifl reserves is very promising. -

As part of the continuing technical assistance to the Energy
Planning Unit wunder the next phase of this effort (see section
IV, the Future of Energy Plznning in Somalia), the petroleunm
subsector as a whole will be studied and evaluated, to determine
potential areas for improvement. This study will include the
procurement, shipment, storage, domestic transportation,
distribution, pricing, and consumption of crude petroleum and
products. This study should result in a more efficient subsec-
tor, effectively reducing the consumption of petroleum products
and the accompanying loss of foreign exchange.

As part of the work completed by the Energy Advisor over the last
two years, 1t was discovered that considerable savings could be
derived through the substitution of heavy fuel oil for diesel
fuel, in industry and regional electric power generation. This
will conserve foreign exchange by reducing the amount of diesel
that 1{s {mported, since the refinery in Mogadishu produces an
excess of heavy fue! o0il and insufficient amounts of diesel. At
present, the excess heavy fuel oil is exported at a loss, and
diesel must be imported to make up for the shortfall.

E.3 Woodfuels
 Somalia depends heavily on woodfuels (fuelwood and charcoal) for

domestic energy requirements. While surveys have provided some
information on household energy consumption, there 1is no

comprehensive household energy data base that includes regional
and seasonal variations of energy consumption patterns among:

households. A nationwide household energy survey is planned for
the period of this plan.

Increased concentrations of population have caused serious local-: .
‘1zed deforestation, resulting in serious environmental damage; and

~rapidly increasing prices. In response to this, the activities

~during the five year plan will include (1) reforestation, (2) the:
“acceleration of {mproved stove manufacture and dissemination, and
. (3) the strengthening of the Forestry Department in the National"

.Range Agency.

"Most of the projecté concerning reforestation are included in the

Forestry sector. This is because most reforestation projects
have multiple goals, {ncluding shelterbelts, sand dune fixation,
~amenity plantations, and fruits, as well as energy. Included in

the energy sector, however, is the first phase of the Mogadishu-.

Merka Fuelwood plantation that is expected to produce about 1000
ha of trees specifically for woodfuels. ;


http:phase.of

The  National Woodstove Programme has begun the production and
marketing of improved wood and charcoal stoves. Although the
original USAID-funded project has ended, additional assistance is
expected. through USAID, UNEP, and regional programs. This assis--

tance will 1include training for artisans and the staff of the

NWP, and a market analysis to help accelerate the dissemination'

of improved stoves.

In order to accelerate the rate of reforestation to the':pointf

where the prices of woodfuels in urban’ areas remain relatively

stable, the capabilities of the: Forestry Department must be.
enhanced. This is a difficult task, and. requires the ability to.

coordinate all efforts. This project is part ot the Forestry
Sector. ' A s

E.4~Alternatives

There. - ‘are four sources of energy that are available‘ in - Somalia
that ‘are commonly referred to as "alternatives"-’ solar,“*
micro or mini- -hydro, and geothermal. Since they are- not now.’
in Somalia, the use of coal ‘and LPG. (liquefied petroleum gas) can
also be thought of as alternatives. . R :

The potentials for PV in Somalia are being explored primarily for
water pumping. A pilot project will be constructed near Afgoil to
assess the technical and economic feasibllity of this technology,
and several donors are engaging is small subprojects that include
the use of PV for water pumping, refrigeration of medical
supplies, communications, and other applications.

Projects are planned for the use of wind energy for both water

pumping and the generation of electric power. While the first

installations are planned for the Mogadishu area, later wunits
will be installed in more remote locations. While wind energy is, .
less expensive to use than PV, it does require considerably more -
maintenance. Therefore, to wuse wind energy successfully will:

require extensive training and an inventory of spare parts.

Mini-hydro is already in use in Somalia, at the Fanole Dam. Due1;

to seasonal and equipment mismatching, much of the electric power
generated there is not now in use. The lesson to be learned here
is that the wuse of small-scale hydro power requires careful

planning and study before implementation, especially when used on

rivers with flows that are seasonally variable.

A small-gcale hydro-power plant is planned for construction along

the lower Shebelle River, at Balad. This will provide electric

power  to the town of Balad as well as to the Somaltex textile

factory. Additional sites will be explored, along the middle. and.v

upper Shebelle, and possibly along the Juba River as well.

;ind{



It has "long been recognized that the northern reglons of Somalia

have “some potential far harnessing geothermal energy. During

‘this five year period, previous studies that were inconclusive
will be completed and if positive results are indicated, a small
pilot unit will be installed. This will provide electric ‘power

to. Berbera and perhaps to the new cement factory. It can_falso5

provide refrigeration for fish processing.

.LPG is in fact now produced at the refinery in‘ Mogadishu.ﬂ

However, the market for this energy product has  not been

developed; storage facilities are inadequate and there are veryf

few appliances available locally that are ‘designed for LPG use.
A project will be undertaken to address these issues. ARV

Preliminary reports indicate that there are deposits of lignite,
in Somalia, but the conclusions were inconclusive. Further_

studies of coal deposits will be undertaken.

A detailed description of the individual projects is included iiﬁﬁ

the appendix of this report.

.F‘ Assist in defining Somali Government short- and long termﬂ
manpower training needs in energy planning. management,p andf

technical skills,

Staff members of the EPU and other professionals within the}
,Government of Somalia have received training,_‘in Somalia ‘and:
overseas. The training needs of the national. electricffutility‘

"have been defined in the Bechtel report.

; The Senior Counterpart vf the EPU has participated in a two month
training course funded by UNIDO, on energy planning 1In the
Philippines, a two-week UNEP course on renewable energy 1In
Nairobi, a study tour to Nairobi, and is expected to leave Moga-
dishu within the next two years to study for a master’s degree
‘overseas. The two other counterparts in the EPU have received
local training in computers and English language, and one of them
'1Is expected to participate in the energy planning course given at
the University of Pennsylvania, next January, funded by the
Conventional Energy Training Program (CETP) through the Sclence
and Technology office of AID/W. A government employee on the

Bardheere Dam project is now participating in that same training

program.

The report funded by USAID and written by Bechtel, "System Rehab-v
ilitation Assessment and Management Audit of the Ente Nazionale -
Energia Elettrica (ENEE), Mogadishu, Somalia," outlines the:
,training and management needs of the national electric . utility, :
1t summarizes the manpower training required for generation ‘'sys- -
‘tem, and transmission and distribution system personnel. [t also.

discusses training needs for management.

b



@, .ASS1ST. and.aavise in defining priority activities needed in

alternative energy development with special attention to charcoal
and:quIyoquprégpétion*and COhServatLQnﬂfuind ;pgg§d}aggper:. ff

This item was included in section 5 of the ¢
These activit{es'were'described‘in;the.sgctighﬁs;igboye;_

the revi

'H. Assist in planning and executing both rurai and

priorities,

The household, industrial,. and‘aéricpithral enérgy surveys are

described in sections C and E.

I Assist in planning follow-up athvitfes'fo such effofts;'as"
socio-economic and fuelwood marketing studies supported by AID or

other assistance agencies.

This item was deleted from the revised scope of work since USAID

has removed forestry from its portfolio. However, a fuelwood:

marketing study is planned for the near future,

J Provide guldance and assist the Somali Government to gain

access to further sources of energy sector assistance, such as-

the AID Energy Initiatives for Africa Project, AID Bureau of

Science and Technology (S&T/EY) programs or other donors, where"
the Energy Advisor lacks the specific expertise or resources ~to .

carry out tasks as defined in this scope of work.

The Energy Advisor made use of the resources avajlable to him,
mostly from REDSO/Nairobi, the regional office of the Energy
Initiatives for Africa project, S&T/EY, and from AFR/TR/SDP.
These resources proved to be extremely valuable, having provided
technical assistance (to assess the institutional needs of the
national electric utility), reports and articles for the Energy
Information Center, access to training programs, and project
development support.

The availability of these resources was extremely important to .
the Energy Advisor. The ability to call upon other resources
outside of Somalia proved to be vital to the completion of . his '

scope of work.

sed scope of work.

, th rural and urban' energy
surveys as a means. of further :ideht}f&;ﬁgfﬁspmglf'f energy



I1l. Constraints: =

The main constréints‘;nan~;1m1tea tne completion of the scope of

work were institutional and logistical. - As ‘a ‘personal services
contractor to USAID, the Energy Advisor was unable to rely ‘on
substantial 'back-up from a corporate employer.. Since this 'was

the first effort in Somalia to engage in energy planning, there:
was no institution within the Government of Somalia that had the
overall responsibility for energy planning prior to the. arrival
of the Advisor. : ' :

The responsibility for the energy sector in the Government was
held by a large number of agencies and ministries.- These include
the Ministry of Public Works and Housing, the Ministry of
Minerals and Water Resources, the Ministry of Livestock, Forestry
and Range, the National Range Agency, the national electric
utility (ENEE), the National Petroleum Agency, and "the:  fuel
distribution cooperatives. L T

Logistics are a constraint for most development projects  in-
Somalia. * For the Energy Advisor, communications and  transporta-
tion were particularly difficult. No telephone was provided;;non“
was a reliable, safe project vehicle. S LT e

During his first six months at post, the Energy Advisor suggested
changes to his scope of work to reflect more realistic.
expectations, but these suggestions were not conveyed to the
Ministry of National Planning from the USAID Mission. - Even with
these limitations, the Energy Advisor was able to achieve ac:
substantial portion of his original scope of work. P




The Future of Energy Planning in Somalia

Over the past two years, the energy advisor, the Energy Planning
_‘Unit, “the Energy Policy Committee, the Technical Committee for:
Energy, and the Energy Information Center have begun the task of
planning in ‘the energy sector in Somalia. Data have been.

collected concerning energy consumption in industry and
agriculture, a policy statement has been sent to the President
for' approval, many civil servants have been sent to the United
States and elsewhere for training, new projects and technical
assistance have been initiated for the electric utility, and
assigtance has been given to the National Range Agency to respond
to a proposal to continue the National Woodstove Programme.

Because the regional EIA project is coming to an end, there will
be no funds available for a second energy advisor from this

source. - Therefore, it 1is being proposed that the tasks of the .

Energy Planning Unit will be continued over the coming year with
short-term technical assistance from AID/W, the USAID Mission,
and. the World Bank; local currency support from PL480 accounts,
and the provision of a Somali professional by USAID, who will act
as a liaison between the EPU and USAID. This w’ll enable the
unit to continue and expand its operations, and provide access to
resources in USAID in Mogadishu and AID in Washington. These
activities, for the year following the departure of the Energy
Advisor, are referred to as Phase I].

The . specific objectives of Phase Il will be to:

1.:1‘Expand the capabilities of the Energy Planning Unit. o Thisl
‘ ~will  involve increased staff and training, ‘more - officej
j‘space and equipment, a telephone, and a. project vehicle.;if/“

Z}fgsSupport the Technical Committee for Energy.

‘3,1"fSupport : the Energy Information Center.' Hard currency s
- “required for the acquisition of additional books.ﬁ

:Tfperiodicals, reports, and computer softwareu

6{”_,Continue to promote the development of alternative sourcesﬁ

~ of ‘energy, including solar, wind, hydro, and geothermal

7. Reduce the overall dependence on imported petroleum‘ fuelsf
‘ through conservation . through the__ encouragement o;i;

alternatives and conservation.

The activities under Phase Il of this project will include°\n

1.f,;The' continued‘ coordination of energy sector activities' byi;
.the EPU, - which will be expanded by increasing the amount. of:

office space, equipment and staff.

2. Provision of short-term technicalfassistance}‘



‘”xfglong--and short-term training for civil  ser-:
a fields, both in Somalia and abroad.~ S
‘@ rovision of _a master 5 degree for”' 1e
.co .terpart on ‘the ‘staff of the EPU, -
energy policy planning and management.
ff&energy,management and audits
~=.energy conservation methods e e
- the exploitation of new and reneWableﬁyenergy3
~ resources
- general computer training and literacy
'4.°thcquisition and use of computerized energy planning modelsg
. .for making energy policy recommendations,g.and the: continued'
analysis of data that were collected under Phase l, e
S{g Preparation of th‘ future energy chapters of th’_:aﬁﬁﬁélﬁ
‘development plans-" : U RTE e
v6,v°'ldentification and development of’ energy projectﬁiproposalsf
- and implementation, maximizing the use of local: human”~andﬁ
financial resources; “ L : i
7.0 Mass communication through newspapers, radio,“ and.. othe -
. . 'means, as well as the publication of a -monthly'* ,ergyﬁ
; ‘"-ﬁnewsletter (started under Phase 1); o ' L
é?rf.Holding of workshops, seminars, and short courses in" Somalia;

. on subjects such as energy conservation, agroforestr‘”
_alternative sources of energy; : :

:QPL;'Acquisition of additional books, periodicals,;ﬁ

””iContinuation of the activities of the Energy- - Poli
Committee and the Technical Committee for Energy.;,_gpf'-”~“*

These activities will be supported in part by funds remaining Anv
'the first energy advisor’s hard currency budget. These»willlhelpj

-pay for short-term technical assistance. Additional 'support:
fwill ‘need- to come from AID/V, specifically in the forms of -
matching funds and training, and from USAID, in the form of local -
currency. Some support is also being requested from the World
Bank,fin the form of technical assistance and hard currency.‘fv,v

At ~the end of Phase 11, it is expected that a second energyj
advisor will arrive in Somalia in September, 1987. This advison
will report directly to the Director General - of the Planning
Directorate 1in the Ministry of National Planning, . 4and‘ will
undertake the following tasks as a scope of work:



http:availab.le
http:both'.in

{Somali Government ministries and agencies. R

yAssist the Somali Government in executing the iimajor
_jrecommendation of the recent energy assessment conducted by
ﬁ UNDP/Uorld Bank. T

~.Act.as Ministry of" National Planning resident energy advisorfﬁ

and assist in the coordination of energy planning with other

»Continue the collection and analysis of primary data:‘con;ﬁ

cerning, but not limited to, energy consumption in industry,‘
agriculture, transport, and residences. - :

k.Conduct analyses on the costs and benefits of lalternativef
‘energy ‘technologies and strategies, including ~the

substitution of heavy fuel oil for diesel, the use of solarp

wind, geothermal, hydro, and other technologies.'

Provide guidance and support to implementing agencies and

ministries 1in energy project preparation and proposal
4writing. .

'_Assist in the collection of energy information in the form
.of. reports, - books, articles, and computer software or data,
.ufor the expansion of the energy information center. '

i.rAssist the Ministry of National Planning in the preparation;
'of ‘annual and multi-year development plans and - -annual.
. economic performance reviews. SR

. Provide ‘assistance to the Somali Government in gainingﬂ

access to donor programs of energy assistance, including

‘training, capital investment, and’ technical assistance.}]r
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V. - Kecommendations

Energy planning must be a long-term activity, so ‘a  long-term
commitment must be made by both the Government of Somalia and the
donor(s) providing the technical assistance. A two year project,
even if well supported, s insufficient to make substantial
headway toward the goal of real energy planning. Future efforts
should have a longer planning horizon than two years.

Since this is a new sector of concern for Somalia, and one of
great economic importance, additional institutional and
logistical support are required. The activities of Phase Il and
the second energy advisor are bound to fail it the Energy
Planning Unit 1is not provided with, at a minimum, a viable
project vehicle and a telephone. The second energy advisor
should have access to institutional support and several forms of
international communications (telex, cable, and telephone).

The most important lesson learned is the need for sufficient

institutional support. Without a reliable, consistent advocate,
the second energy advisor will be unable to receive technical
assistance, equipment, advice, or ‘information in a timely
fashion. The <cecond energy advisor must also have detailed,

adequate, hard and local currency budgets established before
taking the position. '

In 1984, USAID sponsored a study on civil service reform in
Somalia. At the time, this report was accepted by the Government
and embraced as a desirable goal. The reform included increases
in Government employees’ salaries, merit increases  in ‘pay,
enhanced career opportunities, and a general reduction {n the
size of the Government work force. There has been some reduction
in the size of the work force and some Government agencies have

received salary Increases. But wuntil these reforms .are
implemented in the enerygy sector, including the Forestry:

Department of the National Range Agency and ENEE, no real, long-
lasting progress will be made in this sector. ,

Specific recommendations for ENEE were made in the report: by
Bechtel, funded by USAID. These include sume reorganization,

rehabilitation, training, and equipment. Unless ENEE improves .
its bill collection and management processes, and rehabilitates
its transmission and distribution systems, the additional

generating capacity that will be available from the Bardheere
Dam, the second 15 MW steam turbine, and the rehabilitated diesel.
generators at Gesira and Centrale will not improve the quantity
nor quality of the electricity that is delivered to customers in:
Mogadishu. . ‘ R




According to a recent letter received by the EPU from ENEE, " the:
Government owes ' ENEE approximately SoSh 273 million . in “unpaid
bills. The - Ministry' of Finance should increase ‘the  electric::
power budget line items of all Government agencies, ‘institutions, -
and Ministries, - to better enable them to pay for the electricity
that they use. ' . L ' e

All projects in the energy sector, and especially those involving
large capital expenditures, ‘should include the provision of on-
site spare parts inventories. It is not rational to construct a
15 MW steam turbine, for example, and expect ENEE to send telexes
to Europe every time a bearing wears out.' This kind of problem -
caused several extended brackoutS"fOr'Mogadishu over the past two
years., : v , :

In the Energy Planning Unit, the staff should receive additional.
training in energy planning and other areas. In order to-
maintain a high level of expertise in the Unit, the team leader .
should be given the opportunity to earn his master’'s degree.

Other staff members should be provided with short-term training,
in energy planning, the use of micro~computers, data collection

and analysis techniques, and 1in English. The Unit must be
provided with adequate transportation and communications, as well

as expanded office space when available. In addition, the Unit

should be upgraded at least to the status of a department within

the Planning Directorate in the Ministry of National Planning.
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Appendix I
Project Descriptions for the next Five Year Developiient Plan::

1. fuiﬁd~shé§gyfQﬁr1i£$tibn*fsrfslééiri¢"pqwer:seﬁeﬁ§££a““

project includes the installation of 5 -'50° kW.
generators, - in Mogadishu and small, remote villages.
tion is expected to begin in early 1987. =

2. Gesira Power Station Second 15 MW Steam Turbine: ' This is a
second 15 MW steam turbine at Gesira, that will ensure sufficient’
generating capacity and standby power, allow for maintenance, of
the “first sgteam turbine and the diesel generator: "sets’ without
causing power outages in the city. Implementation is expected to
‘begin in late 1987. : T e ey

3. Rehabilitation of the Mogadishu Electric Power Transmission
and Distribution Systenm: This s expected to 1mprove*‘the
delivery of electric power in Mogadishu, by upgrading the cables,.
poles, transformers, and other equipment so that the power used
by consumers will be of a more consistent voltage and will
experience fewer outages. Implementation is expected to begin in
1988. T

4. Kismayo - Baidoa Power Project: This project will,_préVide;
expanded and improved electric power to the towns of Kismayo and®
baidoa, 1including generation, transmission, distribution, . and’
metering. Implementation was begun in 1986. R PR

S. Geothermal Exploration and Implementation: This will continue
the preliminary and inconclusive work that was  begun several.
years ago, to both determine the feasibility of using the geo-
thermal resources in the northern regions, and, 1if feasible, to
install an initial generating set to supply the town of Berbera

with additional electric power. Implementation is expected to
begin in 1987, and is funded by the remaining funds in the IDA

credit for natural gas exploration near Afgoi. Coel

6. Merka Mogadishu Fuelwood Plantations: This will‘;createju";
substantial fuelwood plantation, totalling more than 1000 -ha.;::
‘that will yield fuelwood for the Mogadishu area on a sustained
basis. It will also contribute to the strengthening of  “the
Forestry Department in the National Range Agency. e
7. O0il Exlporation Promotion Project: This will be a review of

existing geological and geophysical data in light of recent
structural mapping, basin analysis, and other studies.. The pur-
pose s to initiate a systematic statistical compilation leading -
up to a meaningful promotional program for potential oil explora-

tion firms. Implementation i{s expected to begin in 1987, funded.-
by existing IDA credits. o R PSRN A

8. Rehabilitation of regional electpicity;»lﬁdséSo;#?ﬁléavp;féndﬁk
Gardo: This project will rehabilitate existing ~equipment. i and- .
install new equipment in the northern toynsgﬁ

lesigned to produce .



a total - of 24 gigawatt hours of . electricity after completion.
lmplementation date is not set. , N : ﬂ-”?“_m?‘if

9. Northern Towns Electrification, Hargeisa, Burao, and Berbera-
This project will rehabilitate existing equipment and - install new
equipment in the northern towns, designed to produce a. total of
15 gigawatt hours of electricity after completion, lmplementa-
tion date has not been set. sl B

The Plan also includes the following "supplementary projects.

10, Balad Micro Hydro-'v This will be an implementation of the

recommendations made in 1982,g to construct a 1.2 MW hydro power
facility at Balad, .to: generate electric power for the town of
Balad and for the Somaltex plant. :

11. Woodstove Programme* This project is designed to disseminateld
improved efficiency charcoal and wood stoves, in order to reduce.j

the overall rate of deforestation in Somalia.

12. Stove Manufacture: This project will result in the manufac-.'

ture of stoves that use liquefied petroleum gas (LPG) as a fuel.

-This potential energy source is now burned off at the refinery

because there is no market for it in Somalia.

13, Power Project: This is a modernization and expansion of the‘

electric power system for the town of Merka.

114. Photovoltaic Water Pumping: This project will involve the

installation of a 10 kW photovoltaic water: pumping unit at Aray-.

Moog, near Afgol. It will be used for the collection of accurate
~data concerning technical and economic performance of PV. and will
supply the surrounding area with water. :

15, Gesira Power Generation Rehabilitation: This is a project toif

rehabilitate the diesel generator sets at the: ‘Gesira power sta-;

tion,;thus making use of existing equipment at minimum cost

f[16. ‘Fuel 01l Substitution. This will result in the substitution,:
. of heavy fuel oil for diesel fuel in selected stationary applica--

fvtions,‘ including the generation of electric power and steam.

-This. is desirable because the Mogadishu refinery produces excess
- -heavy fuel oil, which is exported at a loss, and insufficient

“‘amounts. of diesel, which must be imported using foreign exchange.

L1117, "Coal Exploration' This will continue the prev1ous efforts;w

’]that were preliminary and inconclusive.

:*Technical Assistance Portion of the Plant

180 Technical Assistance to the Energy Planning Unit: This'will

: permit the Energy Planning Unit in the Ministry of National L'

Planning to continue its activities.

b



19. Electric Power Maintenance: Facility and Training.v This will@
provide‘ training, equipment,'~and technical assistance at the
Gesira .power station to improve the maintenance capabilities of7
the electric power utility., S e ,

20. Management Advisory ‘Services and Vocational ﬂTraining “for

ENEE: : This assistance will 'strengthen the = Institutional.
capabilities of the electric power utility, in terms of its
abilities  to plan its system, schedule maintenance, forecast
loads, and improve its accounting practices. ’ :

21. Household Energy Survey. This will enhance the;residential‘a
energy data base, a vital source of information for policy
decision making in the energy sector. EEOR o

'22.v Micro-Hydro Exploration: The only areas explored for. the
potential of micro-hydro power are within 100 km of" Mogadishu;
This will explore the potentials in the Middle and Upper Shebelle
and parts of the Juba valleys. S

23.° woodfuel Sector: This assistance will examine the mechanisms
for marketing wood stoves so that the improved models may be
more widely disseminated using existing channels.

24 Petroleum Subsector: This assistance will explore the means
by which petroleum is acquired, transported, distributed, priced
and consumed, so that improvements can be made that will reduce-f
losses and increase subsector efficiency. no

25. Energy Conservation: This assistance will include audits ofx

energy consumption in industries, agriculture, institutions, ‘and -

transportation, in order to identify areas of potential savingsfﬁ
~and conservation, . o o

~26. Energy Policy Planning: This will supplement the assistancefﬂ
described above, for the Energy Planning Unit, and willvinclude,i
short-term assistance that is defined by the EPU as ’the}ﬁneed;y
arises. : . : o B ff.;. e

27. Long Term Energy Advisor: This will include the provision ofé{

'a second long-term energy advisor in the Ministry _of Nationarﬁ*

Planning, for a period of up to- five .years,
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Appendix LLL.

Industrial*Energy-Data

Noter»fkThe data presented on the following pages represent -a

summary of  the data ‘collected by ‘the EPU - during the recent
industrial energy survey. : Additional information is. ‘available
concerning the types and sizes of equipment used and their dates
of installation. s :

At first glance, . it appears that many data points are repeated in
the table. For example, for the pasta factory, there are two

lines that indicate consumption of diesel fuel, both for 1984 and
1985, These numbers represent the consumption . of energy by ‘
individual pieces of equipment. In other words, - the total -
consumption of diesel in the pasta factory for 1984 was 600,000 -

liters.

The physical production units are given in tons,f egeept;;gﬁe;_ig

noted as being in numbers of cases._




1431, Muqadxbhu ludu>Lr1al Energy Surwvey (Faepe | g

Industrg FUEL USED PRODUCT IOM

I Eiwcd Sttt : -— - -1 _— I
ICode : Name R C o0 Year Code ‘Descrip Quant 1 Period Ton 000 SO.SHI
1 . v » T ==TT=s - ====]= : I
I1311-2 . Pasta - - 1984 : 1 000 1 diesel - 98851 1984 - 12610 150015 I
B o 1985 1 000 1 diesel " 416 11/85-9/85 7942 104148 1
1984 000 kuhr 1611 IProj ’86 21600 427700 I
1985 000 kwhr 1813 ] : e §
-1984 1 000 ] diesel 45 | e &
1985 1 000 ] diesel 33 | I
1984 2 000 1 gasocline I . |
1985. 2 000 1 gasoline 361 ‘ _ I
2 e | S e e e [
311- Ed. nus 19684 3 0001 F. oil CLIT 19847 0N gl
R 1985 3 000 1 F. oil QL e By
194 000 kuhr 291 I
1985~ - 000 kuwhr .5 I

1984° 1 000 1 diesel S ¥

19685 1 000 ] diesel o 5

1964 : 2 000 1 gasoline 3

. 1989 2 000 1 gasoline S

Pt ot el ol et (et ot

1

I

I .

I ~——-

1 000 kuwhr 1

I 000 kwhr 3

I 1 000 1 diesel 19

D | 1 000 1 diesel e

1 2 000 1 gasoline = 19°1.

I 2 000 1 gasoline - A o

T== : I-—-

131 1 000 1 diesel 14 1.

I 1 000 1 diesel 1001

I. 000 kuwhr 100 1T

I = S 000 kuhr 47 1

B § 1984 - 1 000 1 diesel 3I

I 1985 1 000 1 diesel 21

I 1984 - 2 000 ] gasoline 51

I 1985 2 000 1 gasolire 3.1.

ot ——= —1- -
131 1984 1 000 1 diesel .38 I 1984 455754
T - :1984. 1 000 1 diesel 180 11/95-9/85 227877
T . 1985 - 1 000 1 diésel 29 I Cmmmany
T 1985 1 000 1 diesel 135 1

I - 1984 . 000 kwhr 287 '1

I: 1983~ - 000 kwhr 105 1

I . 1984 - 1 000 1 diesel %0 1

I 1985 1 000 1 diesel .. 681

I 1984 2 000 1 gasocline 36 1

1 1985 2 000 1 gasoline 27 1

1 I e el I
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Cndustery o o FUEL USED PRUODUCT I0ON
e ———— I-- . - 1 1
ICode ' Nama oL Yaar. Coda Dascrip ' Quant I  ®ariod Ton 000 SO. SHI
1- r——— - —= —— - - I ———- -—1
1313 . Pepsi I " 1984 1 000 1 diesal 26 I 1984 78970 8845 1
1 : STl 1984 1 000 1 diaesal 62 11/85-9/85 7328 2111 1
i ¢ I. 1985 - 1 000 1 diaesael 20 1 - Ccasas) e T
I I 1985 1 000 1 diaesal 4?7 I I
I I 1984 000 kwhr °9 1 I
1 I 1985 000 kuwhr 38 1 I
b ¢ ‘I - 1984 1 000 1 diasal 61 ) ¢
o I 1985 1 000 1 diesal 5 I 1
I o . 1984 - 2 000 1 gasoline 9.1 I
| G 1 1985 2 000 1 gasolina 7?1 T
=== ~ I I- ’ 3 -1
1323 Tannary 1 1984 3 Ton Fual 0il 601 ~ 1984 . 1
S I 1985, 3 Ton Fuel 0il 40 I1/85-9/85 (S48 ¢
) O I 1984 000 kwhr o1 S
I I 1965 000 kuhr 1991 -1 B 8
) I 19849 1 000 1 diaesal 15 1 I
I I 1985 . 1 000 1 diasal 11 I T
I . I 1989 2 000 1 gasolina 30 1 I
: L b ¢ 1985 2 000 1 gasolina 23 I 1
————r— I . 1 ——— —=T.
1352 “Madicinasl 1984 1 000 1 diaesal 1 I 1984 . Y I T
BEEE A | 1985 "1 000 1 diasael 3 I11/85-9/685 - ix.
I. I 1984 000 kuhr 9?75 1 B ' o i &
1 I . 1985 000 kuhr R § I
I: 1 1984 1 000 1 diesal 61 I
I, I 1985 1 000 1 diasal 51 I
“I+ I 1984 2 000 1 gasolinea 61 ) &
: = I 1985 2 000 1 gas=olina .81 o D ¢
A== ~= = I - I=—————m e ~ I
‘1352 ‘Dataerg’tsl 1984 1 000 1 diesal CB 1984 Ce  PR2F P95
P & PR I 19684 3 0001 F. Oil 120 I1/85-9/85 ' 181 - 131261
X% ¢ 13985 1 000 1 diasal 20 SRR 3
I I 1985 3 0001 F. Oil 90 1 9 &
I I 1984 000 kuhr 1711 A
L I 1985 000 kuwhr ar. 1 :
T I 1984 1 000 1 diaesal 30 1 S o
D o I 1985 1 000 1 diasal 23 1 9 &
Y ) ¢ 1984 2 000 1 gasolina 39 1 I
{ﬁa I 1985 2 000 1 gasolina 291 ) _ " &
A== I I m—————— ~1..
T3¢ 1 1984 1 000 1 diesal 18 1 1984 -1
I I 1985 1 000 1 diesal 14 ' 11/85-9/85 I
I 1 1984 000 kuhr 112 1 e I
) O I 1985 000 kuwhr 60 I 1-
I~ T . 1984 1 000 1 diasel 15 1 I
1: I 19e5 1 000 1 dias=al 11 I I
I:: D | ‘19684 2 000 1 gasolina 61 I
% 1 ‘1985 2 000 1 gasolina 51 &
I- -~1- I - &
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Industrg '5531 FUEL USED PRODUCTION - :
I-——- S AL - R S 1 : :
ICode Nane sl Year . ‘Code  Deserip - -Quant I. Period  Ton 000 SO. SH}
[——-— _ : -1 e ——- J-—————- ,

1381 - . Alum Utenl - ' 1984 8 000 1 Crank C. . 31 1984 - 41 2834 1
] 1 . 1984 8 000 1 Crank C. - '3 11/85-9/85 8 4868,1
1 I 1985 8 000 1 Crank C. 31 ' 1
1 1 1985 8 000 1 Crank C. 31 I
1 I 1984 000 kwhr 146 T I
1 I 1985 00Q kuwhr 731 I
‘1 I 1984 1 000 1 Giesel 91 I
1 I 1985 1 000 1 diesel 41 I
1 I 1984 2 000 1 gasoline 34 1 I
I I 1985 2 000 1 gasoline 101 i
D e I ~——=]~-

1381000 1 1984 8 000 1 Crank C. 817 1984 1
1 o I 1984 9 000 Kg Charcoa 333*11/95-9/85 I
1 I 1985 8 000 1 Crank C. 8 I 1
1 I 1985 S 000 Kg Charcoa 264 1- e |
‘1 I 1984 000 kwhr 651 1
I I 1985 000 kuwhr 24 1 i
1 1 1984 1 000 1 diesel 141 =1
1 I. 1985 1 000 1 diesel AN i |
1 I 1984 2 000 1 gasaline 141 1 &
T I 1985 2 000 1 gasoline 11 1 o R 2}:
S I N o 1
I3 1 1984 1 000 1 diesel 71 1984 - 253 . 335305 1.
a0 [ 1984 1 000 1 diesel ?_11/95—9/95 156 .- 617443 1
1 [ 1984 1 000 1 diesel 71 1
<1 [ 1984 1 000 1 diesel 71 I
1 [ 1985 1 000 1 diesel 7.1 I
I [ 1985 1 000 1 diesel s s 1
B [ 1985 1 000 1 diesel s & I
1 [ 1985 1 000 1 diesel R 8 I
1 [ 1984 000 kuwhr 2101 I
1 [ 1985 000 kuhr 219:1: I
1 [ 1984 1 000 | diesel 30 I
I [ 1985 1 000 1 diesel 9T 1
1 [ 1984 2 000 1 gasoline 331 I
1 [ 1985 2 000 1 gasoline . I
e et | s I
I381° " Alum Br&lI 1984 000 kuwhr ;1' I
D T 1985 000 kuhr B 1
I 1 1984 1 000 1 diesel 1
1 I 1985 1 000 1 diesel

1 I 1984 2 000 1 gasoline

I I 1985 2 000 1 gasoline

I-——-m- -1 -
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Industry- ' FUEL USED PRODUCT 10M ,

I-—- ' el 1 i ————- ==1

ICode ‘Name LT Year - Code _Descrip Quant I § ariod. Ton
- I311-2 . Slatrhse I 1984 - 1 000 1 diesel .18 1 . I

| ' I 1985 1 000 1 diesel 14 1 I
L I 1984 1 000 1 diesel 44 1 I
S o ) ¢ 1985 1 000 1 diesel 331 . 20 &
o & I 1984 2 006 1 gasoline -3 I
I I 1985 2 000 1 gasoline 4 1 I
R e e I - I- —I.
1381 .- 'Put Fndryl 1984 9 000 Kg Charcoal 181 1984 - 151 I
B I 1984 1 000 1 diesel 6 11/85-9/85 113 . &
B I 1985 S 000 Kg Charcoal 14 1 ‘ L
1 I 1985 3 000 Kg Charcoal 41 B e
‘1 I 1984 2 000 1 gasoline S I I
1 I 1985 2 000 1 gasoline 4 1" b
I I 1984 000 kuwhr- 11 I.

I I 1985 000 kuwhr 11 _ I
B b I - I-m e e e B
139 . | 1984 1 000 1 Fuel Qil 9460 I 1984 1613 - 241971
T I 1985 1- 000 1 Fuel Gil 4550 11,85-9/85 1322: - 48910 1"
! I 1984 1 000 1 diesel 51 S ¢
B I 1985 1 000 1 diesel S1 S &
] I 1984 2 000 1 gasoline 22 1 I
1 I 1985 2 000 1 gasoline 43 1 I
] I 1984 1 000 1 Fuel 9il 93685 1

] I 1985 1 000 1 Fuel 0il 4514 1

D s I ——]-

1 I 1984 9 000 Mq Charcoal 17 .1

q I 1985 9 000 Mq Charcoal 153 I-

T 1 1984 10 000 Mq Fireuwood S1 1

I I 1985 10 000 Mq Fireuwcod 671

5 | 1 === =




Appendix 1V -

Transportatioh Data

Note: ~ The figures in this table represent the traffic in both

directions, over a twelve hour period on the days indicated. The
values of "O" for the number of vehicles loaded for private cars
and buses are in fact "Not Applicable.” The data were collected
by the transportation sector advisor to the Technical Department
in the Ministry of National Planning.

b



lugs Transportation Survey, Niddle and Low&r Shebelle FEegions (Page 1 of 2>

HOTOR~- PRIVAT TRXI BUS BUS BUS COOF PICK- DONKEY 2-AXLE TRUCK 3-ARLE TEUCK- TOTAL
Itan Town 1 Town 2 Datea CYCLE CAR <26 26-45 >93 TRUCK up CART LIGHT HEAVY TRUCK TANKER TRAILER
)'—3--::--‘----------2---_---- = - - R & = - --------------------ﬂ---‘--.---------
lunbur of Veh. Hoga Afgoi ¢?-23 <7 q°? 31 86 181 61 150 1?73 91 123 139 <0 28 19 1665
lunbar of Pass HMNoga Afgoi ?-23 59 1922 98 1387 6018 3233 2134 753 81 501 °1? 201 &5 e 1?7370
‘eh. Loaded Noga Afgoi ?7-23 N/7R 1] N/7A 0 1] 0 N/R 29 27 S? a9 249 - 12 238
unber of Veh. Hoga Afgoi ?-24 137 669 46 136 269 83 177 186 106 9? 157 23 36 1. 2143
unber of Pass HNoga Afgoi 7¢-24 223 22?3 174 2098 8810 30?7 329°? 813 108 316 638 103 101 81 249294
eh. Loaded Noga Afgoi 7-24 N/A o N/RA 0 o 0 N/R 28 38 43 8v 12 - ? 215
unber of Yah. HMfoga Afgoi 7-25 127 682 31 132 2351 86 130 239 a9 102 1?9 11 35 45 2134
umbar of Fass HNoga Afgei ?-25 191 2213 95 1866 8049 96?7 2913 1013 91 530 856 . 51 83 2893 22919
eh. Loaded foga Afgoi ?-23 N/7R 0 H/A 0 0 o N/R 27 3‘10 45 - 91. 9 . - 22 228
unber of Yeh. MNoga Afgoi 7?-26 126 1049 63 1935 239 82 139 293 39 89 4 197 31 21 23?1
unber of Fass Moga RAfgoi ?-26 2149 3391 232 2205 6483 S141 3008 1333 61 603 °33 - 63 46 136 23891
«h. Loadad tloga Afgoi ?-26 N/A 0 N/A B o 0 . N/A 21 36 25 31 5 - 4 125
unber of Veh. HNogsa Balad 8-3 0 58 11 4 89 .33 2 33 66 27 40 . -5.. - @8 15 58
urser of Pazs loga Balad 8-3 0 165 33 16 3280 2083 - 1?30 99 66 3356 534 . 08500 22 117 8608
«h. Loaded tloga Balad 8-3 N/A ‘0 N/A 0 0 o N/R B 2 18 10 290 U ’ 12 72
unber of Veh. MNoga Balad ?¢-21 -4 12 63 22 84 - 66 64 45 109 . 16 Q7
unber of Faszs Hoga Balad ?-21 ? 99 2367 1362 1476 463 2 @ 693 Lo 7999
ah. Loaded floga Balad ?¢-21 N/R o 0 8 NA 7P 1? 135 98
unber of teh. Hoga Balad ?-22 10 1? 60 29 - . 86 - 93 60 54 666
unber of Pass [Hoga Balad 7?7-22 .12 179 = 2336 1813 1900 . 791 | 64 330 9105
sh. Loaded Noga Balad ?-22 N/ . e [+] 0 [+] N/R -6, 16 25 124
umber of Veh. MNoga Balad ?-23 11 ? 69 24 89 68 71 39 585
unbear of Pass HNoga Balad ?-23 19, 29 2321 1333 1822 328 - 71 367 7?2490
sh. Loaded floga Balad ?-23 N/A "0 0 1] N/A 2 14 21 65
unber of Veh. MNoga Balad ?-24 6 -] 50 19 100 83 58 449 581
ambaer of Pass Hoga Balad ?-24 12 36 1943 1198 2149 383 . -1 610 ?°1?
sh. Loaded Mogs  Balad 7-24  N/R - o o 0 N/A e 9 23 91
dnber of Veh. Hoga Balad 8-1 3 - -3 76 20 ’3 . %8 56.. 32 . 483
inber of Pass HNoga Balad 8-1 . 3 8 2502 127 1616 91?7 " 5P - 492 .. 7021
th. Loadaed tloga Balad 8-1 N/R 0 o -0 N/R - - RS B 10 66
inbar of Veh. Hoga Balad 8-2 3- 4 84 39 81 - - 37 - .50 13 996
inber of Pass Hoga Balad 8-2 S 37 3371 19?70 2205 1?4 . S0 - 628 SR 9420
sh. Loaded Noga Balad 8-2 N/7A. "0 : 1] 0 N/A o8 e 19 5?
inber of Veh. HMNoga Gasira ?-27 1 0 o2 1] C RIS ! .61 130
mber of Pass MNoga Gesira ?-27 2 0 S0 ‘0 1 221 631
sh. Loaded Hoga Gasira ?2-27? N/7R B B .0 . 0 0 29 71
mber of Veh. Hoga Gesira ?-30 1 R - 11 0 29 . 160 9?5 .
imber of Pass Hoga Gesira ¢-30 2 65 . 2?7 0 29 6153 1893
sh. Loaded Noga Gesira ?-30 N/A 0 0 -0 9 ?9 178
mmbar of Veh. Hoga Gesira ?-31 "2 IR S 11 .0 35 1499 494
mmbur of Pass MNogs Gesgira 7-31 4 8 - 229 .0 37 809 2146
th. Loadaed oga Gasira ?-31 N/R R SRR BTN | I 10 62 1?3
wmber of Vah. Hoga Gesira ?-26 40 350 16 20 27 70 ‘955
mmber of Pass MNoga Gesira ?-26 3. 369 T - P6 28 339 4233
R 2. . 27 - 96

the Loaded Hoga Gesira ?-26 N/R -

(e



I‘r;nsp-:-rtstxc-n Survay, Niddle and Lower Sheballe Regions (Paga 2 of 2>

TRUCK-

AOTOR~ PRIVAT  TAXI. BUS BUS BUS COOF PICK- DONKEY 2-AHLE TRUCK 3-A4LE - TATAL

Iten Tosn 1 Tomn 2 Date CYCLE CARR - <26 26-43 >43 TRUCK: up CART LIGHT HERVY - TRUCK TANKER TRAILER
=-=ﬂﬂ=-==-==----.----- -mm L 1 T ) - "----------------_---------‘l
unber of Vah. MNMoga Harsh ?-2?7 o 11 7] ) 0 0 [ s | 1 . 8 40 9. (1] 1. ~ 66
unbur of Pass Hoga Harsh 7?-2?7 0 36 1] -0 0. -0 0 £ L - 4 224 612 - 43 0 4 - 956
<h. Loaded flcga  Harsh ?-2? N/A 0 "~ 0. 0 NR .0 1 2° 16 2 Lo 1 ;22
unber of Veh. HNoga Harsh ?-30 o ‘0 1] 1] DREN: RO « I -0 15 S = 2 1] . 0 33
dunber of Fass [oga Harsh ?-30 1] 0. CE | TR 1 Y 1 | 0 R B 138 9v- .51 -0 R 305
fabi. Lowded floga Harsh ?-30 N/A Y 0 .0 .'N/R- -7 0 0 -] ? 06 L= 1] ‘13
lumbar of V«h. Hogs Harsh ?-31 "3 1 I 0 0 0 25 0. 19 27 "6 o (1} 54"
lunber of Pass Nuogs Harsh ?-31 q 0 o 6. .0 ‘20 - 0. 9 - 410 16 1] ] 540
ah. Loxded Hoga Harsthh ?-31 N/A R« he 0 0 . NA - 0 ‘0. - TR AR : - o 13
{unber of Veh. Avgoi H-lein &-11 . 'l'p ) 2.8 -20: 12 7. 88" - 95 11 28 . 44 w2l 19 21 “464
{lunber of Pass Afgoi H-Hein B8-11 20 . - 36 ?0? 683 1439 . P27 . 18, 130 - 518 1249 .48 - 273 -85022
‘ah. Loaded  A¥goi  M-Hein 8-11 N/A . e 0. .0 "NA T 12 el @ 30 1 - 16 -
timber of Vah. fAfgoi Shalam 8-11 25 19 .81 3% RECEE, & ey 69. - 108 ° - 48 - 5 Sub B . 16 634
tunbar of Paxs Rfgoi  Shalam 8-11 32. 275 1947 1995 870 . 345 - 120 - 636 - 148 2492
‘eh. Loaded Afgoi Shalan 8-11 N/R 0 0 70 '« N/R Ll R S 46 © -~ 13 2 86
lumber of Veh. RAfgoi Shalan 8-12 13 . ‘9 43 . 29 7.-81 . 39 60 208 18 151
lunbar of Pasxs Afgoi Shalan 8-12 13 a3 1641 1?32 .945 - 219 s -] 273 1149 59352
“h. Loaded  Afgoi  Shalam 8-12 . N/A "0 6 0 NR .8 21 12 ? &2
lunber of Veh. RAfgoi HU-Hein 8-12 20 6 249 14 P9 L 109 s - L | - 30 30 327
lunbar of Pass Afgoi H-Hein 8-12 24 150 928 830 :113? - . P06 - . 61 . 266 235 5094
‘eh. Loadad Rfgoi H-Hein 8-12 N/7R 0 1] .0 N/ 9 2?7 ? 12 86
lumbar of Yah. Bal ad Jowhar 10-14 6 -4 .38 .22 ..-41- ... 53 23 30 23 . 350 .
lumbar of Pass Balad Jouhar 10-14 - 55 1529 1183 747 = 305 22 53? ;91 . 8066
'eh. Loaded Bal ad Jowhar 10-~14 N/A 0 S0 R | N/A . Q. 9 - 16 B - 81
lunbar of Veh. Gesira Danane 8-10. 3 2 S 1 0 P o 13 L0 83
lunbar of Pass Gesira Danane 8-10 [ 2 46 204 55 0. 49 o 283 -0 850
'‘ah. Loaded Gesira Danane 8-10 N/A o o (1 I : o 4 0 . 8
lunber of Vah. Gesira Danane 8-9 8 e 1 6 o 0. 13 B 170
unbar of Pass Gezxira Danane« 8-9 8 '3 . 10 112 Q- [1] 111 N
'sh. Loaded Gasira Daunana 8-9 N/7ZR . 03 N/A (1] ‘0 0 i 1] N
unber of Veh. Brava Jilib 8-21 1] I - AR ) .0 0 0. 0 1 0
unbar of Fass Brava Jilib 8-21 o 1R 3 0 o . B . O 20 R 1 I
<h. Loadad Bravs  Jilib 8-21 N/A SCO L NRL - o L0 0 -0 o P B
unber of Vah. Brava Golmein 8-21 0 L - FEERNRY 2 B RS B 0 ~q 8-
unber of Pazx Brava Golwein 8-21 o B L FURR I .6 152 - .. 50" 0 - 149"
ah. Loadad Grrava Golwaein 8-21 N/A O -"N/ZR - - - 0 - 07 i R
unber of Vah. Brava Sablale 8-21 S0 20 e 0. L0 0. S & -0
unbar of Pass Brava Sablale 8-21 0. - 9 i g B L0 o I By -0
sh. Loadad Bravae Satbtlale 8-21 N/R 0 NJR B SN 1 REESRRICES ¢ I B S B!
unbar of Veh. Jilib Cansuna 5-14 3 .91 2 12 - 207 4 i B 0
unbar of Pass Jilibk Cansuma 8-14 9 336 ’ -] 1496 9?.: N D -0
ah. Loadad Jilib Carsuna 8-14 N/ ‘0 NA .0 o 0 I I
unber of Vah. Jamana Kisnayo 8-18 q 86 33 23 q A "
unber of Fass Jamane Kismayo 8-18 S 392 109 430 8 9. 49.
<h. Loaded Jarnane Kizmayo 8-18 N/R 0  K/R 0 il e 3
urber of Veh. Janane Kisnayo 8-17 o 49 38 10 - g e -]
unbar of Fass Janare Kismayo 8-17 1] 1?8 140 14?7 . - L0 o [
¢h. Loaded Jarnane Kisnayo 5-17 N/R 0 N/ - o L 0: 3.
unber of ah. Jamane Kisnsyo 8-19 6 51 18 14 2 0 B B 285
unbar of Pass Janane Kismayo 8-19 6 145 30 186 i e - 1 76 .
th. Loadad Jarnarna Kizrmayo 8-19 N/R 0- 0 B SR e

0 WA
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Mogadishu
‘Mogadishu
Mogadishu
Mogadishu
Afgoi
Afgoi
Balad
Gesira
Brava
Brava
Brava
~Jilib
Jamame

Afgoi -
Balad
Gesira
Warsheikh
Wanle-Weyn
Shalambod:
Gohar
Danane
Jilib
Galweyn
Sablaale

- Cansuma .
Kismayo




- Appendix V.

/Petroleum Data



Metric Tonnes
(Thousand33

5y

c Tonn
ousand

kz%t_lri

230 S R I

1985 " 1086

o ':v“crqde'ffo}_!‘l‘ R Y o \,D_Y,leglél“{‘ g e ;Gas;’:llrﬁ‘a‘\;,h

‘Domestic Petroleum Sales

E EREN B LI
" 1ees 1988 .

0 Residual’ 4+ Gasoline

Y|



Source: ENEE

- Appendix VI

Eldetric Pover’$ales tn Horadishu



Kilowc&tt Hours Sold

- 50‘..‘ -

Milliong)

204

- E'eCt”C 5 PO

wer Sales in Mogadishu |

QQAinfﬁ

404

30

/. Source: ENEE, 1986
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Appanat Vi1

 ‘Sample Wind Energy Data

The windspeed data presented graphically on the following pages"
is derived from information provided by the Ministry of"
Trangportation in Mogadishu. They represent as many as twenty:
years of data collection, from nine locations: Berbera, Hargeisa, -
Borama, and Qardo in the north; Beletwene, Galkayo, and Obbia in
the region north of Mogadishu; and Mogadishu and Kismayo in the

south.

Using wind energy for water pumping requires no particular"
minimum wind speed. However, the viability of this application-
depends not only on the wind speed, but also on the depth of the -
ground water, the quality and quantity of the groundwater, and:
the correlation of the wind speeds with the demand for ‘water.,
Even a preliminary analysis of the viability of using wind enébgyj

for water pumping would require additional data.

To wuse wind energy for the generation of electric power, it 15 
generally recommended that the wind speeds should be over 5§

meters per second. Therefore, 1{t may be concluded that the
windspeeds in Borama are insufffcient to generate electric power.

Only " in Hargeisa and Obbia are the wind speeds high enough vyear .

round to justify the use of wind energy.

In Beletwene, the wind speeds are higher than 5 m/s for only two

months of the year. In Berbera, the wind speeds are sufficient

from March through August, but the high variability of.the speeds
from year to year during March, April, and May (relative to the
average speed) Indicates that the high speeds may be wunreliable.
In Galkayo, the wind speeus at above 5 m/s from May to September
only. The wind speeds in Kismayo drop below 5 m/s during two

periods of the year, for a total of 2 to 3 months. This 1is
similar to the wind regime in Mogadishu, with two periods of low

wind speeds,

‘ft is therefore concluded that wihd energy would be 'best:

attempted for .electric power generation in 'Hargeisa, Obbia,

Mogadishu (because {t'is centrally located), and perhaps Kismayo, .

from among the nine locations included in this appendix.
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- Appendix VIII

..Agricultural Energy Intensities:

ihese aqata are meant to .be preliminary, and not to imply  any
statistical significance. They are to be used as indicators on a
very basic level, and are designed to assist agricul tural

development planners in estimating the ‘potential energy
requirements of proposed projects. A total of 18 farmers were
interviewed in the course of the survey, in Shalabood, Janaale,
Qoryoley, Mareerey, Baidoa, Jowhar, Afgol, Balad, and

Kurtunwaareey.

- Tonnes S

Produced -~ Hectares:
Average per Farm 226 v 631.
“Minimum 0.4 Co "I"

'Maximum 3064 L 1500

'”Théafpeader shbuld take note that many farmers in Somalla use
“manual labor for most of their activities. These‘activltles were

not: included in these data. Also, much of the mechanized
agriculture is performed using hired equipment. The cost of this

rental may or may not include the cost of fuel, depending on the
arrangement between the farmer and the rentor. In these cases,
the farmer may not be aware 3¢ the actual amounts of fuel con-

sumed, and the quantities were estimated on the bases of thek

amount of time the equipment was used.

~In the table that follows, each line represents a data point fbng
“one. farm, Therefore, many points that are. repeated. The "new@}
land 1s  that which had not been previously cultivated and

‘;required clearing.



0=No . Liters” Liters
Crop 1=Yes Activity /Tonne /Ha
banana "0 irrigation . - '240.00 144,00
beans . 0 - bunding. " 1.25 0.50
beans 0 “bunding . 4,00 2.00
beans 1 bunding 5.00 1.50
beans 0 canalization 1.25 0.50
beans 0 canalization 4.00 2.00
beans 0°  furrowing 6.25 2.50
beans 0 furrowing . 4,00 2.00
beans 0 harrowing "25.00 10.00
beans 0o harrowing 8.00 4,00
beans 1 harrowing . 40.00 12.00
beans 0. irrigation 12.00 6.00
beans 1. landclearing 200.00 60.00
beans 0 plowing - 90.00 36.00
beans 0. plowing - 24,00 12.00
beans R plowing 90.00 27.00
fruits 0 harrowing . ' 1.29 10.00
fruits .0 irrigation 77.42 600.00
maize 0 bunding 0.05 0.10
maize - -0 bunding 0.50 0.50
maize -0 bunding 0.62 0.80
maize 1 bunding 0.56 ~.0.,50.
maize o1 bunding 0.24 0.50°
maize 0 canalization 0.20 0.20
maize 0. canalization 0.10 0.20
maize 1 furrowing 0.10 0.21
- malze -0 harrowing 11.20 15.00
maize o harrowing 12.00 12.00
maize 0 harrowing 6.00 12.00
maize 1. harrowing 7.83 16.00
maize 1 harrowing 11.11 10.00
maize -1 landclearing 22.50 30.00
maize 1 landclearing 80.00 " 72.00
maize 0 plowing 36.00 36. 00 -
maize 0 plowing - 9.00 18.00
maize 0 plowing 15.00 20,00
maize 1 plowing 17.62 '36.00°
maize 1 plowing 16.67 15.00°
‘rice ‘0 bunding - 0.42 1.50;
rice. 0 bunding -0.80 - 2.00°
rice - -0 clearing - 4,00 10.00 -
‘rice 0 Combin.Harv. 8.00 20,00
rice 0. harrowing 6.00 15.00"
rice’ 0 harrowing 3.00 10.50
rice’ 0 harvesting 4,76 16.66.
‘rice - 0 irrigation - 27.70 97.20 "
rice 0~ planting - 6.00 15,00
rice ‘0> plowing - 8.00 12800
rice 0" plowing o800 28,00
rice 0 plowing o 8.00 120,00



. sesame
sesame
sesame
sesame
sesame
sesame
sesame
sesame
sesame
sesame
sesame
sesame
sesame

- sesame
sesame
sesame
sorghum
sorghum
sorghum
sorghum
sorghum
sorghum
sorghum
sorghum
sorghum
sugar cane
sugar cane
sugar cane
sugar cane
sugar cane
vegetables
vegetables
vegetables
vegetables

vegetables
vegetables

'F{Ar‘r-»o-c>oc>c>o<>c>o»-c>o<:c>o»-c>0o*c>»<>-oc:c>o¢:r-o;3

. canalization
" furrowing
-harrowing

harrowing
harrowing
Irrigation
landclearing
leveling
leveling
plowing
plowing
plowing
bunding
canalization
combin. harv.
harrowing
irrigation
landclearing
leveling
plowing
plowing
ditching
furrowing

 harrowing

ridging
plowing

canalization

harrowing
irrigation

leveling =
- plowing . -
. landclearing

252.00
30.00
30.00

159.00
36.00
45,00

8.00
8.00

100.00

122.67

400.00

500.00
21.33

- 128.00
100.00
1.67
4.44
4.44
1.67
10.00
0.33
1.00
166.67
0.33
3.33
6.00

333,337
oe7
6.67

e



Constraints t

. Equipment
.~Fuel .~
~Fertilizer’
~ Labor =
Spare Parts
- Transport
Pests =




appenaiy ik

~Charcoal consumption in Mogadishu Househalds'

The ‘following ‘graph  is 'based on data provided to the -Energy
Planning Unit by the Statistics Department of the Ministry of
National Planning. It was collected as part of the household
budget survey of 1965, and was analyzed using SPSS/PC. The data
reflect the per capita consumption of charcoal, averaged across

households of the same size. Households where charcoal is’ not

used, or where data were not provided, are excluded.



Kg Charcoal/person—day (Mean/HH)
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Per qulto Dcnly Charcoadl Use

Mogadlshu Households. 1985
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