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Report of ECA-MRAG Mission 6 to 14 Mav 1993,

on Household Energy Consumption in Khartoum State

Mission request

The National Energy Administration (NEA), which is the

policy analysis and planning arm of the Sudan Ministry of Energy

and Mining, requested in its letter dated 7 November 1993, ECA

to provide technical assistance. The letter specifically

requested for assistance to review together with NEA staff, the

Household Energy Consumption Study in Khartoum State, NEA had

prepared the study as a basis for formulation of household energy

strategy of the State and as the first step towards ultimately

developing an energy strategy for the household sector in the

Sudan.

Mission purpose

The ECA-MRAG response to the NEA request, offered a multi-

disciplinary advisory mission to be mounted by the Regional

Advisers on Energy and on Environment respectively, based on the

following considerations.

(i) Woody biomass contributes 84% of the annual

energy supply in the Sudan, whereas petroleum and

hydro-electricity furnish 13% and three percent

respectively.

(ii) The household sector accounts for 77.6% of annual

energy. Biomass in the form of woodfuel and

charcoal account for more than 90 percent of

household energy supply.

(iii) An 85% majority of Sudan's population inhabits

the extensive semi-arid and arid lands which

comprise some 76% of the land area in the west,

north and north-eastern regions.



(iv) Energy in the Sudan and in particular household

energy, thus depends heavily on biomass resources

drawn from fragile ecosystems in the semi-arid

and arid lands where biomass grows only at a slow

rate; plants survive with difficulty and severe

drought is frequent.

The mission terms of reference were set as follows:

1. Review with NEA staff the (draft) Report of the

Household Energy Consumption Study.

2. Discuss on the basis of the review and other pertinent

considerations, the outlines of a sustainable

household energy strategy.

Previous advisory missions on energy to the Sudan

Two advisory missions on energy to the Sudan preceded the

present household energy mission. The first took place from 13

to 27 November 1988, at the request of NEA for assistance in

formulation of integrated energy policies and their integration

into policies for overall development and economic growth. At

the request of the National Electricity Corporation (NEC) which

was made through the NEA, the mission was extended to assist with

proposals for completion and linking the steam power plant at the

unfinished Khartoum Fertilizer Factory to the Khartoum City

electricity network. The finding and recommendations of the

mission are reported in ECA/NRD/ERU/14/88.

The second mission, 13 to 28 February 1990, took place in

response to NEA's request for assistance with:

1. Review and finalization of the scope and priorities of

conventional energy research in the Sudan; and



2. Review of regional energy assessment and planning work

in progress at NEA.

The findings and recommendations of this second mission are

reported in ECA/NRD/MES/2/90.

REVIEW OF THE HOUSEHOLD ENERGY STUDY

Background

In their presentation of the Report on the Household Energy

Consumption Study in Khartoum State to the mission on 8 May,

senior NEA staff recalled that the NEA had planned to carry out

the study in 1990. However, the sample survey by which it would

be based was conducted only in December 1991. Processing of the

data gathered as well as the analysis and compilation of the

report were constrained to a slow pace because government budget

allocations to NEA had become increasingly inadequate due to high

rates of inflation and currency devaluations.

A very substantial increase had been made in the budget

allocation to NEA for 1992-93. Government had coupled this with

strong reaffirmation of NEA's lead role in the preparation of

national policies, plans and strategies for all sub-sectors of

energy including electricity and petroleum subsectors which have

large well established parastatal corporations. Completion of

the study report had been accorded top priority by NEA to provide

a solid basis for formulation of household energy strategy in

Khartoum State. Joint review of this study with ECA was

considered important at NEA, because it was to serve as a

springboard for preparation, in the near future, of household

energy strategy for the Sudan.

Structure of the study Report

The substantive contents of the Report on the Study of

Household Energy Consumption in Khartoum State consist of

definitions of terms and three chapters of discussions (16



pages), 14 Tables of processed data, and a summary in English of

the detailed survey questionnaire in Arabic.

Chapter I (pages 1-6) contains a brief introduction to the

characteristics of household energy demand and a profile of the

population of Khartoum State. It also provides in brief, the

objectives of the study, the work plan and methodology the

sample size and profile, the survey questionnaire design, data

coding and entry format as well as listing the household

categories and characteristics covered by the survey. Chapter

II (pages 7-13) contains an analytical discussion of data

obtained in the survey on socio-economic aspects of households,

their consumption of various energy forms, and the costs of

energy. Chapter III (pages 14-15) presents the main conclusions

and recommendations.

Tables 1 to 5 present the socio-economic characteristics

emerging from the survey data on average family size by level of

income and by urbanization grouping,, the distribution of

households by level of income, and by educational as well as by

occupational level of the head of the household. Tables 6 to 9

summarize the results of the survey data on the basis of average

annual per capita and total energy consumption by household

income and by urbanization groupings. Tables 10 and 11 summarize

the survey data on total energy consumption per annum in the

three provinces of Khartoum State, while Tables 12 and 13

present the percentage contribution of the various energy forms

to consumption by urbanization groups in each province and within

each group. Finally, Table 14 presents the percentage of each

form of energy consumed in each province.

The objectives of the study

The objectives of the study are set out as follows under

section 1.2;



1. To establish the pattern of energy consumption in

Khartoum State;

2. To quantify the potential future household fuel demand

vis-a-vis present supply and to propose optimal energy

supplies that take into account both economic and

environmental factors;

3. To quantify the environmental impact of consumption

patterns specifically on forestry resources of the

country.

comments of the joint review

The ECA-MRAG mission reviewed comprehensively the Report on

Household Energy Study, in Khartoum State jointly with NEA staff

as called for in NEA's 7 November 1992 letter. The three senior

staff assigned to the joint review were the two Heads of NEA's

Information and Planning Divisions respectively, and the Head of

the Project Planning Section. Summarized hereunder are the main

substantive comments agreed upon in the joint review group's

discussion of the contents of each section of the Report.

Section 1.2 Objective of the Study (p3).

Attainment of the important objectives that NEA has set for

the study requires the application of standard up to date work

plan and methodology in the acquisition of survey data and in the

subsequent analysis. The reliable quantification of present

household energy demand, estimated suppressed demand, growth

trends and projection of potential future demand levels would

depend crucially on the skill, patience and care with which the

enumerators actually filling the questionnaire attempt to obtain

true factual survey data from responding members in a household.
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Section 1.3 Work-plan and methodology (p3)

It is indicated in the report that the population figures

obtained in the 1990 Khartoum State census would provide the

basis for arriving at overall and per capita energy consumption

figures. The 4.064 million total population of the State, its

numerical and percentage distribution among the State's three

provinces Khartoum (30%), Khartoum North (28%) and Omdurman (42%)

are cited. The population density and current standard of living

profiles in Khartoum and Omdurman are indicated briefly, but this

information is not made available for Khartoum province.

It is customary to record under this heading the outlines

of the systematic workplan and methodology envisaged for data

collection in the sample survey and the subsequent stages of the

study. The outlines are normally annotated with clarifications

on the survey duration and timing, processing of the

questionnaire data, training of the enumerators, supervision and

control of field data collection etc. Such a framework would

have provided evidence that due care and adequate procedures were

built into the survey process for ensuring that the gathered

survey data are of the high quality essential for arriving at

realistic conclusions in the study. It is only then that the

study would constitute a reliable factual basis for energy

strategy recommendations viable in the specific context of

Khartoum State. It emerged during the review discussions that

a standard workplan and methodology had indeed been adopted at

the outset of the survey and the study, but this had not been

recorded in the report due to oversight.

Sampling (p4)

Under this subheading the report notes that a survey sample

size as small as 0.25% of the 600,000 total household number in

Khartoum State was adopted because of limitations of survey-

budget and time. The 1500 total state-wide household sample size

had then been subdivided, into three equal sub-samples of 500



surveyed in each of the State's three provinces namely Khartoum,

Khartoum North and Omdurman. No justification is given for

making the three sub-samples of equal size even though the actual

provincial populations were known to be 30%, 28% and 42% of the

total State population. The sub-sample sizes proportional to

these population percentages would have been 450 in Khartoum, 420

in Khartoum North and 630 in Omdurman. These proportional sub-

sample figures are substantially different from the 500 covered

in the survey in each province.

Nor is any rationale offered in the report for the selected

percentages of the provincial sub-sample surveyed in a particular

province under the urban, rural and displaced household

categories. Also these percentages are substantially different

from those that can be calculated directly from the 1990 census

provincial population figures classified in each of the three

categories (see page 2 of the report). For example the survey

has taken 4 0% of the Khartoum province sub-sample in the urban

category. The 1990 census figures indicate 76.5% of Khartoum

Province households are urban. The survey has taken 30% of the

provincial subsample in the rural category but the 1990 census

figures have only 6% in this category. The result is very wide

discrepancy between the figures and percentages in the sub-

samples surveyed in each category in each province and those

which would have been in line with those of the census figures

(see Table 1 below).

It was concluded in the review discussions that in the

absence of adequate justification, these high margins of

discrepancies could, if not properly justified, strongly

jeopardize the credibility of the survey results. This in turn

could seriously damage confidence in the conclusions arrived at

and in the household energy strategy recommendations formulated

for Khartoum State based on analysis of the survey data.
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Table 1

Khartoum state Household Energy Survey 1992

Comparison of provincial sub-samples in the survey

with sizes conforming to the 1990 census

Province SUB

total

- SAMPLE

urban rural

-SIZE

displaced

KHARTOUM

Survey KS

Census KC

KC-KS

(KC-KS)/KS

500

450

50

11%

200

3 44

-144

-4 2%

150

27

123

460%

150

79

71

90%

KHARTOUM NORTH

Survey NS

Census NC

NC-NS

(NC-NS)/NC

500

420

80

19%

150

242

-142

-79%

200

118

82

79%

150

60

90

150%

OMDURWAN

Survey OS

Census OC

OC-OS

(OC-OS)/OC

500

630

-130

-20%

100

474

-3 74

-79%

300

65

235

360%

100

91

9

10%

Note that compared to sub-sample sizes conforming to 1990 census

data:

1. Surveyed sub-sample is 20% smaller in Omdurman and 11% and

19% larger in the other two provinces;

2. Surveyed provincial urban sub-samples are 42%, 79% and 79%

smaller in Khartoum, Khartoum North and Omdurman;

3. Surveyed provincial rural sub-samples are 4 60%, 79%, and

360% larger.

4. Surveyed displaced household sub-samples are 90%, 150% and

10% larger.
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Section 2.1 Socio-economic aspects (p.7)

The report discusses under this section the socio-economic

characteristics of the households as indicated in the figures

presented in Tables 1 to 5 summarizing the survey data. Some of

these characteristics are fairly common in African countries

while others appear to be most unusual. Among the latter are the

following:

(i) "The average family size in Khartoum State is 8.7

(Tables 1,2) which is very high compared to other

States."

N.B. The other States of the Sudan have far higher percentage of

non-urban populations than Khartoum State's 30%, and large family

sizes are more common among African non-urban than urban

families.

(ii) "Table 3 shows the distribution of households by

level of income in the State to be 28%, 35% and

37% in the high, medium and low income levels".

N.B. A more usual income distribution in African capital cities

would show a very small percentage of households in the high

income bracket, a modest percentage in the medium and the great

majority in the low-income bracket.

(iii) "About 45% of the heads of the households are

university, or post-graduate. Illiterate and

Khalwa (Quranic Education) represent about 10% of

heads of households..."

N.B Such a high percentage of University graduates would be very

unusual in a population as large as 600,000 households and

especially in an African metropolis. Could it be true that the

heads of 270,000 households in Khartoum State are university

graduates? The proportion of university graduates in African

cities would be usually less than one percent.
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(iv) "Approximately all households in Khartoum State

possess traditional charcoal stoves 98%, buta-gas

stoves 65%..."

N.B. This would mean that 390,000 households have buta-gas

stoves. The percentage appears to be extremely high as both

stoves and the LPG fuel must both be imported and local prices

are reported to have risen sharply with currency devaluation.

Furtheron in the report it is noted that buta-gas contributes

only 6% of fuels used in Khartoum State (page 9).

These examples of the highly questionable tabulated survey

results of socio-economic characteristics of Khartoum State

households raise doubts as to the reliability of the survey

results. This in turn jeopardizes the credibility of

correlations made in subsequent analysis between socio-economic

characteristics and quantities of the various types of fuels

household are said to use in terms of per-capita and overall

energy consumption etc.

It was concluded in the review discussions that highly

questionable socio economic characteristics portrayed in the

tables should be closely re-examined. It may be possible to

cross-check some of the results against relevant figures obtained

in the 1990 Khartoum State census or those of sectoral sample

surveys (e.g. on education, employment, incomes etc.)

Energy Consumption Summary Tables

Tables 6 to 14 present the results of processing energy

consumption survey data which are summarized by province in terms

of total consumption for the three urbanization groupings by fuel

type in total and per capita figures as well as in percentages.

The following are some of these tabulated figures which appear

to be exception and require satisfactory clarification for

maintaining the credibility of the survey results.
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a. Electricity is reported to be the sole form of

household energy used by the rural inhabitants of

Khartoum Province numbering more than 72000 or 6% of

its total population (Table 7 etc). The tabulated

figures indicate that rural populations of Khartoum

North and Omdurman use comparable quantities of

electricity in addition to more than 30 times as much

energy in biomass and petroleum fuels combined.

Furtheron Tables 8,9,12 and 13 indicate nevertheless

that rural households in Khartoum Province consume

zero energy. By contrast the rural household energy

consumption figures indicated in these Tables for

Khartoum North and Omdurman amount to 25% and 11% of

total provincial consumption respectively.

b. In Table 7, the rural household electricity

consumption total, is 56%, 39% and 39.5% of the urban

electricity consumption total in Khartoum, Khartoum

North and Omdurman respectively. However rural to

urban population ratios in the three provinces are

7.7%, 49% and 13.5% respectively. This would mean

that rural electricity use per capita is 7 and 3 times

as much as urban in Khartoum and Omdurman provinces.

c. Table 7 also indicates that displaced households in

Khartoum Province and Omdurman consume per capita 167%

as much woodfuel as their urban fellow citizens. In

Khartoum North on the otherhand, consumption of

displaced household indicated is only 87% of the urban

woodfuel consumption.

d. About one third of the State's total annual woodfuel

and charcoal consumption is indicated to be going to

each of the three provinces (Table 10 etc) . On the

otherhand, population of the State is distributed 3 0%

in Khartoum, 28% in Khartoum North and 42% in Omdurman

i.e. in the ratio of l.l to 1 to 1.5. This implies
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that average per capita wood and charcoal consumption

in Omdurman is about one third less than in the two

adj acent provinces.

ENVIRONMENTALLY SUSTAINABLE HOUSEHOLD ENERGY

Background

Khartoum State extends over an area of about 2O,OOOKm2

surrounding the confluence of the Blue and White Nile in semi-

arid north-eastern Sudan. Greater Khartoum City, located on the

river junction is the administrative and commercial capital of

the country which with a total area of 2.6 million km2^ is the

largest in Africa. The City is a conurbation consisting of the

three towns of Khartoum, Khartoum North and Omdurman. Each of

the towns is the administrative centre of the three identically

named provinces comprising Khartoum State.

The population of the State had by 1990, grown to about 4

million as a result of rapid influx of people displaced from

other parts of the country by persistent drought and fragile

security situations in some parts of the country. Khartoum

State!s total annual household energy consumption is by far the

highest among the nine states of the country. Energy supply in

the State is almost wholly "imported" from other States and

foreign countries because the State's own primary energy resource

endowments are meagre. Limited quantities of fuelwood, crop

residues etc., are produced and used mainly by households in the

rural areas of the State where irrigated agriculture is widely

practised along the river banks.

Rapid deforestation in the arid and semi-arid areas of

neighbouring States from which Khartoum imports charcoal and

fuelwood to cover 90% of household energy needs, is a prime

concern. This concern motivates advocacy of large scale

switching to electric and petroleum energy in households in order

to mitigate environmental degradation that follows deforestation.

But such promotion should take due account of very substantial
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direct and indirect adverse environmental impacts of electricity

and petroleum energy supply and uses in the Sudan.

The indirect but strong environmental impact of these

alternatives to household biomass fuels stems from the country's

overwhelming dependence on costly imports of all technologies

applied in electricity and petroleum energy supplies and

utilization as well as for petroleum fuel supplies. The Sudan

currently pays for such imports largely out of foreign exchange

earnings , 90% of which come from exports of agricultural

commodities including cotton, sesame, groundnuts and livestock.

A prerequisite for production of the agricultural exports is land

clearing i.e., deforestation, with consequential soil loss and

environmental degradation that accompanies conventional

commercial agriculture techniques.

Household energy strategy in Khartoum State should therefore

be targeted simultaneously towards achieving two goals namely:

1. Satisfaction at affordable cost, of the population's

requirements for household energy used at cost-

effective levels of efficiency.

2. Adequate mitigation of the direct and indirect

environmental impacts of household uses of biomass

fuels as well as the impacts of both electric and

petroleum energy alternatives.

The Sudan along with other nations of the world, contributed

to Agenda 21 adopted at the UN Conference on Environment and

Development (UNCED) , in Rio de Janeiro in 1992. Like the other-

nations, the Sudan thereby committed itself to implement a series

of measures specified in the Agenda, towards development

including household energy development, sustainable in its

country-specific environmental conditions and socio-economic and

cultural context. A household energy strategy for Khartoum State

which integrates Agenda 21 measures as appropriate to its
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environmental conditions and the socio-economic and cultural

characteristics of Khartoum household would target the two goals

above.

impact of Khartoum State Biomass Energy on Forestry Resources

One of the objectives of the household energy study in

Khartoum State was, "to quantify the environmental impact of this

consumption pattern specifically on the forestry resources of the

country."

Despite the errors which have amply been elucidated in the

previous section, none of the fourteen tables presented in the

report has data relevant to the objective set out above. To

determine the impact of the household energy consumption in

Khartoum State on forestry resources of the country would entail

obtaining data on the sources of charcoal and fuelwood consumed

in Khartoum State. During the joint review with NEA staff, it

was learnt that these biomass sources would not be too difficult

to pin point particularly in view of the fact that the routes

into Khartoum from Kordofan and the Eastern State are distinct,

and that in general, truck drivers have to surrender their

woodfuel permits at specific sites on entry into Khartoum. Such

permits normally contain information on where the charcoal or

fuelwood was obtained. Occasionally charcoal and fuelwood may

be transported into Khartoum in boats on either the White Nile

or Blue Nile. However, this is a relatively minor pathway of

biomass entry into Khartoum State.

Assessment methodology

To obtain a rough estimate of the impact of biomass

consumption in Khartoum State on forestry and woodland

ecosystems, two types of studies need to be carried out:

(a) A botanical/ecological survey of the forest/woodland

ecosystems where most of the biomass energy used in
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Khartoum State is procured. This would provide

information on the standing stocks of biomass, as well

as the rates of deforestation, and whether there are

any particular plant species which are preferred. It

would also clarify the land use patterns and practices

in those localities - i.e. whether these

forests/woodlands are likely to be burnt after tree

felling for farming activities or whether the

ecosystems would be allowed to regenerate. It should

also be possible to acquire satellite imagery of the

areas under study for further analysis of the

vegetation cover in the past, say ten years earlier in

comparison to the existing vegetation cover.

(b) A survey of the quantities of fuelwood and charcoal

entering Khartoum State should be conducted. As

pointed out earlier this can readily be carried out at

the existing check-points in Khartoum State. This

should be carried out at various times of the year to

determine whether there are any seasonal variations.

The above information should provide a rough estimate of the

impact of the household energy consumption on the

forestry/woodland ecosystem in the long run. However, it is also

known that some of the fuelwood entering the State is used in

cottage industries (firing bricks, bakeries, hotels, schools,

etc.) as well as in small and medium scale industries. The issue

to consider is the proportions of fuelwood used in households in

contrast to that used in industries. It will certainly be

necessary to undertake a separate study to determine the extent

of biomass use in both cottage and small and medium industries.

With such information assembled, it should then be possible

to predict the future biomass consumption in the State and the

likely impacts of such consumption on the affected ecosystems.

Appropriate measures or strategies can then be proposed for

intervention in order to ensure sustainable utilization of the
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resource. Reforestation alone would not be adequate unless it

is backed up by appropriate legislation which must, nevertheless,

be enforced. Also of importance is the involvement of the public

in protecting their forestry resources from over-exploitation by

the zealous merchants.

Environmental and health impacts of biomass fuels

In the assessment of the environmental impacts of household

biomass fuel uses in Khartoum and in devising measures to

mitigate this impact, it should be borne in mind that household

fuel is only one of many factors responsible for the removal or

disappearance of biomass for the environment. The draw down from

the standing stock of biomass in the environment of wood for

fuelwood and charcoal and crop residue for household fuels

aggravates devegetation due to land clearing for food, fodder,

fibre and agricultural production for exports as well as for

timber exploitation. The loss of plant cover from the fragile

ecosystems of arid and semi-arid lands leads to decrease of soil

fertility, erosion, land degradation and subsequent

desertification.

Combustion of biomass fuels used in households results in

emission of gaseous products of combustion which are hazardous

to human health when inhaled above "safe" concentrations.

Especially at risk in this respect is the health of female

members of the household who, by tradition, cook the family food

indoors where ventilation is usually inadequate, exposing

themselves to air pollution daily for long periods.

Environmental impacts of household electric and petroleum energy

But contrary to widespread belief, electric and petroleum

energy alternatives to traditional biomass fuels used in

households are not wholly benign environmentally. The over-

exploitation of agricultural land for various agricultural

production including export commodities such as meat, cotton and



17

cane-sugar has considerable adverse environmental impact on the

soil and water resources. Foreign exchange earned from exports

of agricultural commodity production that induces appreciable

environmental degradation, is drawn on to cover much of Sudan's

acquisition of commercial energy system components, supplies and

end-use equipment including household appliances. Foreign

exchange expenditures for the energy sector include among others

imports of:

Equipment and infrastructure for production and supply

of electricity in hydro and thermal power plants;

Equipment and infrastructure for refining crude oil

and for supply of all petroleum fuels;

Imports of crude oil and petroleum fuels;

Household electric, kerosene and LPG appliances

Electricity generated in two hydropower plants is fed mostly

to Khartoum State through the Blue Nile Grid which is several

hundred kilometres in length. Electricity is also fed into the

grid from Khartoum's steam and diesel-electric power plants fired

with imported petroleum fuels transported some 800 kms by road

and rail from Port Sudan.

Electricity consumed annually in the household sector in the

Blue Nile Grid rose from 36% of 631 Gwh in 1981, to 60% of 1623

Gwh in 1991. During the same period, peak household electricity

demand rose by a factor of 3.4, whereas total peak demand rose

by a factor of 2.8 only.

This dominance of the household sector in electricity demand

in the Sudan is coupled with the high foreign exchange intensity

of electricity supply system investments, operation and end-uses.

These two characteristics together mean that household

electricity uses contribute to the significant environmental

degradation side-effects of agricultural export commodity

production in proportion to the share of foreign exchange
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earnings that are absorbed by electric system investment and

operating costs.

All household petroleum fuels such as kerosene, LPG etc. are

also imported at present and therefore could rightly have imputed

to them a share of environmental degradation induced by

agricultural export commodity production.

Furthermore, soil washed off agricultural lands during

rainfall in upper river basin areas, is carried down as silt in

muddy river flow to hydro-power plant reservoirs located

downstream. The silt deposits progressively reduce the water

volumes retainable in the reservoirs for electricity production

and irrigation during the dry season.

Many of the gaseous products of household petroleum fuel

combustion such as the carbon and nitrogen oxides are greenhouse

gases (GHG), which are accumulating in the atmosphere due to

growing use of fuels and especially fossil fuels around the

world. The resulting global warming is inducing climate change

which, among other things, is expected to make semi-arid and arid

lands drier and subject to more frequent extreme weather

conditions sucn as droughts and flooding. As already noted

above, some three quarters of the land area of the Sudan consists

of arid and semi-arid lands and is therefore highly vulnerable

to global warming and climate change.

The adverse environmental and health impacts arising from

the use of various energy forms in households should therefore

be taken into account adequately when assessing current and

future patterns of household energy consumption in Khartoum

State. It is essential to carefully weigh the benefits alongside

the adverse impacts of supply and household use of all energy

alternatives when designing household energy strategy.
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Conclusions

The joint ECA-NEA review of the Report on the Study of

Household Energy in Khartoum State, raises a number of serious

doubts as to the credibility of the various consumption figures

that emerge from analysis of the December 1991, household energy

survey data. The NEA undertook the survey with the aim of

obtaining an objective picture of current household energy

consumption on which to base a strategy for meeting future demand

in an environmentally sustainable manner. This most rational

NEA approach to formulation of the strategy, requires survey data

of unquestionable reliability. Discussion of a draft outline of

sustainable household energy strategy would therefore be

premature before these doubts are satisfactorily resolved.

The NEA has expressed the desire of salvaging the Study by

revising it using the existing data in revised sub-sample sizes

adjusted to be proportional to 1990 Khartoum census figures. An

experienced expert on sampling techniques would need to be

consulted on the possibility of revising the study fruitfully

with this approach. An expert consulted by the ECA-MRAG mission

was of the opinion that the feasibility of such re-adjustment of

subsample sizes could be judged only on the basis of detailed

examination of the questionnaire data, the statistical

assumptions and principles, the workplan and methodology

including random sampling techniques applied in gathering the

survey data.

Recommendations

It is recommended that the NEA undertake the following in

order to obtain an unquestionably reliable basis for household

energy strategy in Khartoum State:

1. Consult experienced statistical expert(s) on the

viability of fruitfully revising the study with re

adjusted subsample sizes based on data obtained in the
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December 1991 survey. The expert should preferably be

familiar with socio-economic and cultural

characteristics of Khartoum households.

2. Conduct additional household energy consumption sample

surveys with the active collaboration of experienced

statisticians at all stages of the survey. The

experts should be involved throughout the survey

including the selection of methodology, sample sizes,

and workplan, training of enumerators, design and

pretesting of the questionnaire, supervision of data

gathering and control as well as data processing and

analysis.

3. Take full advantage of all lessons learnt from the

December 1991 survey.

4. Utilize for the household energy consumption survey

and analysis, all relevant data on Khartoum household

characteristics available from recent surveys and

census conducted in the State.

5. Repeat the survey to capture major seasonal variations

that are recurrent within a year, in household energy

consumption and supply such as occur in the rainy and

hot season for example.

6. Compare new survey results with the results of similar

household energy surveys conducted already in the

Sudan. Compare the results also with results of

similar surveys conducted competently in other

countries having comparable socio-economic, cultural

and environmental conditions.

7. Subject the survey results to critical and independent

review.
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Possible ONDP TSS-1 support for household energy studies

in the Sudan

The Office of the UNDP Resident Representative had

facilitated finalization of the arrangements for, and had been

briefed at the start of the mission. At the debriefing on the

last day of the mission, it was informed on the conclusions of

the joint review and on NEA's intention to attempt to salvage the

Study using the available survey data in sub-sample sizes

adjusted on the basis of the Khartoum 1990 census results.

There was full appreciation of the importance of the NEA's

initiative, rather uncommon in the African region, of designing

in-house, future household energy development policy and strategy

on the basis of survey and analysis of present status and trends.

The mission was informed of the possibility that any requirements

for external expertise in further NEA pursuit of household energy

studies, could be potentially eligible for support under the UNDP

Technical Support Services (TSS-1) at the Programme Level. The

UNDP Governing Council had set aside US$25 million for TSS-1 for

all developing countries during 1994-1995.

The mission has informed the NEA of the potential

availability of UNDP support under TSS-1. It appears that NEA

would be giving serious consideration to preparation of a

preliminary outline proposal for exploring the possibility of

receiving TSS-1 funding for subsequent phases of the household

energy consumption study in Khartoum State.
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