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INTRODUCTION
 

This report is based on the "Survey on Energy Potentials and Needs in
North Cameroon" of 1,002 families, March 1980 - April 1981 in the North
 
Province of Cameroon.
 

The Survey was designed and executed by the Laboratory for Research in
Energy with sponsorship and financing from its parent, the Institite for
Geological and Mining Research, one of the research centers of the General
 
Delegation for Scientific and Technical Research, of the Government of the
 
United Republic of Cameroon. The U.S. Agency for International Development

helped finance this undertaking and provided technical assistance in the form
 
of three contractors, Charles Steedman, who assessed Cameroon's renewable
 
energy potential in June 1979; Dolores Koenig, who assisted in the design

of the questionnaire in March 1980; and, the present writer, who consulted
 
on survey methodology from March 1980 to February 1981.
 

The objectives of the report are to suggest certain energy policy

options and program interventions, as well as to describe and evaluate the

methodology practices, and to reflect upon the potential for vndertaking

similar surveys elsewhere in Africa. The Laboratory's report, due in
 
April 1981 is expected to focus on identification of specific renewable
 
energy research and development and demonstration projects.
 

The present writer would like to thank the above two fellow consultants
 
along with the following individuals for their assistance and collaboration:
 
Augustin Simo, survey director and Chief of the Laboratory, currently as
 
the University of Marseille. 
Mr. Simo offers his comments on survey findings

and interpretations in the Appendix to this report, page 60. 
 Professor
 
Basile Kamdoum of the University of Yaounde, consultant on data processing,

who has processed survey data through the computer. 
Djallo Soba, Director
 
of the Laboratory's parent institute, who provided executive and financial
 
direction. The enumerator staff who did their best to educate the present

writer on North Province realities, especially Samuel Haman Milaye, who
 
took much time in reviewing and criticizing candidate study hypothesis, and
 
offered some detailed explanations for fuel use behavior. 
Marcel Ngue was
 
the project officer at USAID Cameroon. Professor Loung, Director of the
 
Institute for Humanistic Sciences advised on sample frame variables.
 
Mohammadou Eldridge of Professor Luong's Institute offered helpful comments
 
on survey methodology and selection of sampled localities. 
Ali Ezzati and
 
Emmanuel Mbi of the World Bank offered useful suggestions. John Blumgart

and Robert MacAlister of AID Washington were the supervisors of the work
of the present writer. Finally, more than a thousand people took a few hours
 
of their time and responded to quite a few questions, as well as allowing our
 
enumerator staff to observe their daily activities, and Ms. Gleason and staff
 
AID/SER/DM, for their last minute computer runs.
 

Responsibility for accuracy and interpretation in this report must rest
 
solely with the present writer. 
His conclusions and recommendations do
 
not necessarily reflect the Cameroon government research center outlook
 
related to the survey, nor reflect the policies and practices of AID.
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SUMMARY
 

PART I - SURVEY FINDINGS
 

This section is intended to readers interested in energy statistics in
the residential sector and for energy policy and program planners.
 

Lack of water and good roads are the most frequent responses listed
by people in the North Province of Cameroon. 
Work in the fields and
domestic housework, especially millet sifting and grinding, are drudgery
tasks most frequently mentioned. These problems may have some effect on
why diets have to vary involuntarily; the reasons of which were identified
 as lack of ingredients and lack of supply of vegetables all year around.
 

Biomass and kerosene are chosen mostly because of their availability;
however, woodfuels are principally used for cooking, while kerosene is
popular for lighting and quick heating. 
The most frequently mentioned
benefit for one technology employing motive is rest for the user.
 

Batteries and oil products are popular outside-manufactured sources
Of energy for radios, lighting and for vehicles. Electricity is not so
prominently mentioned, although the supply position for hydro and thermal
electricity appears promising fcr at least future increased non-residential
 
connections.
 

Biomass gets frequent use: 
woodfuels in the rainy season especially;
whereas agricultural residues enjoy wide use during the dry season.

forest land is protected, but some locations are remote. 

Much
 
Unprotected woodlands are being over-cut. The easiest way to get wood is to buy and stock it.
Men and women share responsibility for wood purchases; women and children
otherwise go out and collect it for free. 
Three trunks are used mostly for
crafts and for house construction; whereas, branches and leaves are popular
for heating and cooking. A lot of charcoal appears to be made for domestic
 uses and for cottage industries, leading to the impression that a beneficial
resource recovery effect occurs when the original wood, used for some energy
purpose, becomes charcoal for later use. 
Charcoal does not appear to be
intensively used all the time, year round. 
Animal droppings are favored for
fertilizer rather than for fuel use. 
Certain agricultural residues, apparently
not used to feed cattle, are popular in helping to start fires, and for quick
heating. 
Water is hard to get because it is inconveniently located, and
sometimes has to be bought when alternative water supplies are not potable,


or when nearby wells dry up.
 

In discussion of certain policy options it is concluded that family
energy conservation behavior, given present resources needs no improvement.

There may be scope for substitution of a lighter, smaller and easy to store
wood by-product in lieu of wood itself, in order to facilitate easier use
of fuel in remote wood-deficit areas. 
 A greater diversification of alternative fuel supplies would be beneficial during the rainy season, when there
 appears to be an excessive dependency on supply of one fuel  wood. The
writer recommends serious consideration to provision of more kerosene and
diesel oil for remote rural lighting, cooking, shaft and motive power purposes,
until the time when alternative/renewable energies become economically available. 
The present government policy on kerosene subsidy appears to be helpful
for easing household energy needs. 
The urban woodfuels markets should be investigated to see how poorer people in biomass-deficit areas, who cannot
afford even a lower-pegged price for kerosene, can get what they need from
surplus areas via market towns. 
Woodlots programs are not seen as easy.
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PART II - SURVEY METHODOLOGY
 

This section is intended for a readership involved in issues on research
 
methodology in conduct of energy surveys.
 

Data collection from 1,002 families and from a number of local authori
ties and functionaires took place from May to end of November 1980; with
 
coding for electric data processing taking place from October onward.
 

Documentation and survey operations are described and assessed: survey
 
purposes and study objectives, questionnairo, sampling frame, locality charac
teristics, sample size calculation, family compound siting, enumerator re
cruitment, training and performance, logistics and scheduling, field super
vision, documentary research, study hypotheses, questionnaire classification
 
and numbering, codebook, coding training, coding and keypunching, question
 
selection for final report, prograumrIng and print-cuts: and, finally post
survey village visit.
 

The writer's main conclusion is that, although the performance of the
 
appropriate activities was satisfactory, the sequence for undertaking these
 
activities was in the wrong order. Due to consultant scheduling of arrival
 
in Cameroon, the questionnaire was designed prematurely and set in print
 
before it could have been modified from results from documentary research,
 
study hypothesis, and meaningful pretesting; all activities of which followed
 
too late. The final.decision to use the computer resulted in some time and
 
labor lost in having to convert a manual-processing-oriented codebook for
 
electronic data processing. Computer programming only met minimal require
ments, resulting in the fact that all data were aggregated Province-wide,
 
thereby disguising important variations and identities. In addition due to
 
technical difficulties not all questions could indicate number of respondents
 
sampled; rather, most provided only sampling figures on responses for those
 
questions having multiple possible answers.
 

PART III - FUTURE ENERGY SURVEYS
 

This section addresses the funding agency energy project designer and
 
appropriate social science researchers.
 

A number of similarities on social and physical conditions as well as
 
energy use patterns are identified that may be appropriate to relevant: regions
 
outside Cameroon, especially in the way people appear to optimize use of
 
existing energy resources. But many exceptions to our generalizations are
 
offered, with particular stress on the fact that promising energy-supply position
 
of Cameroon may not be very representative of that of nearby countries.
 

Energy survey methods offer a host of problems that practitioners elsewhere
 
in Africa might ncte. There have got to be found accepted ways to force
 
authorities and designers to make energy surveys less expensive; and, at the same
 
time, get a better control over the sheer bul. of information solicited before
 
even computers a%;e chosen and ready for operation; subsume outside-induced
 
survey purposes and study objectives to those to be met by the local implementing
 
organization; and, finally, try to avoid the temptation to design energy surveys
 
from prepackaged survey instruments developed elsewhere.
 

Based on observation of what is at present underway in Malawi, the writer
 
recommends a series of steps to make energy surveys more cost-effective by
 
fragmenting in a series of the quantitative demands for non-elementary data
 
elements. He also suggests that the household survey to be considered last
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after one has thoroughly looked into the possibility of employing perhaps

less statistically effective but cheaper alternatives. 
When energy has
 
to be regarded in a multi-sectoral way, he recommends that the subject matter
of energy as a candidate for a survey be also considered last after thorough

investigation of data and information on similar studies for other energy
using sectors has been completed. 
Finally, the writer pleads for a professional

determination of standard weights and volume measures for universally accepted

sizes of quantities of fuels and some meaningful way to understand price

implications other than relying on somewhat artificial foreign exchange rates.
 

APPENDIX
 

Mr. Simo warns the reader about excessive reliance on interpretations

based on response frequencies as contrasted with the more preferable re
spondent frequencies. 
He doubts that kerosene and electrification serve as

useful fuel alternatives to biomass, as recommended by his colleague in the
main body of the report. His doubt is based on his estimate that, despite

increased supply, the costs for kerosene and electricity will increase, making
it more difficult for needy people to obtain. 
He also expresses concern on

his colleague's promotion of fossil fuels for the countryside, based on his
 
belief that people should not be encouraged to develop use habits for sources

of energy that are exhaustible in relatively a short time on the planet. 
He
acknowledges that families may conserve fuel well in terms of their management

of scarce resources, but he argues that a program on energy conservation not

be de-emphasized at the expense of depriving people of more thermally-efficient

conversions and end-use technologies, such as improved fireplaces, for example.

He requests readers of this report to hold in reserve their reactions to con
clusions reached here until they have an opportunity to read his institute's
 
report due in April 1981.
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PART I - SURVEY FINDINGS
 

1. THE STUDY ENVIRONMENT
 

The North Province
 

Cameroon has seven provinces, of which the one under study has the largest
 
land mass and population. The five eco-climatic zones in the North Province
 
range from Sahelian-like characteristics in the extreme north to the cooler and
 
wetter southernmost Sudanian plateau. There is a great variance in terrain,
 
rainfall and temperature, as Tables 1 and 2 indicate belowt
 

Table 1
 
topography of localities surveyed
 

Features 	 Number
 

Village on the plain 7
 
Alongside a river 1
 
On the edge of a hill 5
 
In the mountains 2
 
Plains and mountains 4
 
River and mountains 1
 
River and plains 4
 

24
 

Source: 	 Survey, Carte 1(L), Q 11. 

Table 2
 
Climatic data, North Province, Cameroon
 

Number of
 

Average mean Average annuaA Nurmer of months with
 
Eoo-olimatio zone rainfall (mm) temperature VC) dry months rainfall
 

Sahelian 554 28.1 7 5
 
Sudanian highlands 961-1477 25.6-26.0 5-6 6-7
 
Sudan-Sahelian 804 28.6 6 6
 
Sudanian 982 28.1 6 6
 
Sudanian plateau 1574 22.2 5 7
 

Source 	 Resource Inientory of North Cameroon, Afrioa. Washinfton DGs
 
USD19 USDI AID, FAC. 1978. Table 1, page 5.
 

Localities Surveyed
 

The Survey covered 24 towns and villages, all containing a cumulative pop
ulation of about 307,000 in a Province with almost 2,000,000 people. The
 
population of the five largest towns range between 10,722 and 74,135. In other
 
sites, the average number of people is 3,300. Over half of the main roads
 
approaching each locality are considered difficult to pass by during the rainy
 
season. Almost 80% of all family compounds are clustered closely, with the
 
remainder being scattered. Only seven of the 24 localities were connected
 
to the government's central electricity grid. 1
 

1Source: Survey: Carte 1(L), Q 7-2, Q 10; Carte 2(L), Q 18; Carte 3(L), Q 34-a.
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The map on the next page indicates where these zones and localities
 

are located.
 

Families Interviewed and Observed
 

As the table points out below, most of the families interviewed and

observed were engaged in agriculture and animal husbandry, with lesser
 
representation from commercial and clerical people.
 

Table 3
 
Principal activities of heads of households surveyed (N-756)2
 

Percentage of 
Activity Families Interviewed 

Agri/animal husbandry 52 
Trade/retail 15 
Clerical 10 
Crafts 4 
Housework 3 
Priestly 1 
Inoccupied 1 
Others 12 

100 

Source: Survey, Carte 11, VO1, 
VO18.
 

2The capital letter, "N", refers to number of families interviewed for the
 
particular question.
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2. PROBLEMS
 

Lack of water clearly stands out as the most important problem affecting
all. To a lesser extent in frequence of mention, the lack o 
all-season
roads, and famine prevail.
 

Table 4
 
Problems considered the most important to affect all (n-2023)1
 

Percentate Frequency 
Problems of Response 

lack of water 
lack of all-season roads 
famine 
lack of wood 
lack of dispensaries 
lack of water pumps 

30 
13 
10 
4 
4 
3 

lack of schools 
flooding 
others 

1 
1 

31 
no problems 3 

100 

Source: Survey, Carte 1, Q 1, VARUO11 

One indication of pressing difficulties is to find out if, and why, people's
diets vary involuntarily. A lack of ingredients served for main dishes is the
principal reason. 
On our return visit after the conclusion of the Survey to
the village of Guider, we found out that sometimes women are so exhausted
after the end of the day that they have little energy, time and inclination to
search out those favored ingredients. Concurrently, lack of vegetables out
of season is another cause for involuntary diet variance; followed by now,
 
a familiar problem, lack of water.
 

Table 5
Reasons for having to change the diet in the household compound (N-690)
 

Reasons 	 Percentage of

Families Interviewed
 

lack of ingredients 

vegetables available only seasonally 	

26
 
16


lack of water 
 9
 
poverty in general 
 3
lack of fuel 
 1

others 


4
 
no changes in the diet 
 41
 

106
 
Source: Survey, Carte 10. Q 115. D42.
 

Another way to characterize problems is to find out what work people
.consider as 
the most bothersome, hard and difficult. 
As we can see in the
two tables on the next page, the most frequent response for men is working
in the fields, with animal care as 
second.
 

1The small letter, "n", refers to the number of responses for multi-response

questions, and not to be number of respondents.
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For women, housework is eytreme drudgery. Their searching for water appears
 
to be more difficult than searching for wood. More specifically, grinding
 
millet is the hardest work in the kitchen. First, people have to separate

the grain from the chaff; then separate the outer layer from the pulp; and,
 
finally, grind the pulp into flour.
 

Table 6
 
Work considered the most laborous
 

(m-2760)
 

Percentage Frequency
 
of Response
 

Men Women 
Work (n=1466) (n-1394) 

Working in the fields before harvesting 38 20 
Harvesting 13 7 
Watching over animals 12 6 
Feeding, watering and other care for animals 11 6 
Housework 9 27 
Building houses 3 1 
Cultivating cotton 2 1 
Searching for water 2 9 
Gathering wood 1 3 
Collecting cattle droppings 1 1 
Cereals grinding 1 13 
Others 7 6 

100 100 

Source. Survey, Carte 2, Q 13, Q 14, VD 63, VD 67 

Table 7
 
Hardest work performed in the kitchen (n=936)
 

Percentage Frequency
 
Task of Response
 

Millet grinding 50
 
Gathering water 27
 
Preparing meals 4
 
Gathering wood 3
 
Others 
 16
 

100
 

Source: Survey, Carte 10, Q 116, D43.
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3. ENERGY
 

Sources
 

In general most explored hydropower, forestry and almost all oil and gas

resources are 
located in other provinces of Cameroon. The North Province
 
contains high solar energy intensity with woodfuels (i.e., wood and charcoal),

agricultural residues (i.e., plant stalks) and animal wastes prevailing.
 

Us!,.
 

It appears that mere availability represents by far the important cri
terion for choice of any fuel, 
as well as, almost equally, the choice of one
 
fuel over another according to the same criterion. It is interesting to note
 
that fossil fuels are considered the most economical among all three fuels

listed in the table below. 
Plant stalks, on the other hand, are appreciated

relatively more than the 	other two fuels for calorific value.
 

Table 8
 
Consumer criteria for fuel choice (n-697)
 

Percentage Frequency of Response Criteria
 

Lot of Heat
 

for rapid Total
n= Fuel Availability Less Costly inflammation percentage

193 Petroleum products 
 70 24 6 100 
313 Wood 79 17 4 100 
191 Agricultural residues 70 14 16 100 

Source: Survey, Carte 5, Q 53, V553.
 

In the table below we wanted to see how both woodfuels and kerosene compete

for the same uses. The frequency of mention figures show that, except for secondary
 
uses, kerosene does not dominate over woodfuels for cooking and heating. Rather,
 
as we shall see 
in the next section, the 	major use of kerosene is for lighting.
 

Table 9
 
Comparative uses of woodfuels and kerosene (n=2780)
 

(principal urban areas only)
 

Percentage Frequency of Response
 

Woodfuels (n=791) 	 Kerosene(n=1989)
 

Principal Secondary
Uses 
 Wood (n=411) Charcoal (n=380) Uses (n=1193) Uses (n=796)
 
Cooking 54 
 21 	 10 
 49
 
Heating 	 3 
 43 	 3 
 13

Other Non- 43 
 36 	 87 
 38

comparative uses 100 
 100 100 100
 

Source: Survey, "Verify Hypothesis 11 Job Step 2," pages 3, 5, 17.
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Of course one major use for energy is for shaft and motive power. As
 
noted in the previous section dealing with problems, there is a great deal
 
of hand labor going on that represents difficult and exhausting work for many.
 
Outside energy - renewable, fossil, traditional •could save time and people's
 
own energy. Although this paper cannot deal with specific technological sol
utions, it should be noted that from people's own viewpoint outside energy
 
yields mostly intangible self-satisfying benefits, as the table below shows:
 

Table 10
 
If the respondent had a mill, what would he or she do with the free time gained?
 

(n=720) 

Percentage Frequency 
Use of Free Time Gained of Responses 

Rest 30 
Take up economic activities 16 
Housework 11 
Other domestic activities 9 
Look for water 6 
Crafts 4 
Agriculture 3 
Look for wood 3 
Trade 3 
Cooking 2 
Others 13 

100 

Source: Survey: Carte 10, Q 124, D53. 
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4. FOSSIL FUELS AND ELECTRICITY
 

Sources
 

The price of kerosene is subsidized as initial source of supply in
Cameroon from tax earnings from gasoline and diesel sales. 
This policy

encourages the fossil-fuel-deficit North Province to continue to use kerosene. Nevertheless the price for kerosee is sensitive to changes in import

costs. 
In 1980 a liter of kerosene costs the end-use consumer in some parts

about F CFA 70 (or about $1.25 a gallon).
 

The supply of electricity is growing. 
In the North Province the 56

MW Lagdo multipurposes hydroelectric project is being constructed on the
Benoue Riverto reach a 1984 capacity figure of 350 Gwh. 
Rural electriciation
 
will not only benefit from this project; but also, will benefit from the
soon-to-be-extended 32 MW diesel electric plant in the privincial capital

of Garoua. 
The total network represents a 90 kv interconnection. For

construction of line extensions, intensive use will be made of locally-pro
duced, pressure-treated eucalyptus poiles.
 

The parastatal electricity utility plans to increase its capacity in
the Province from 13.5 MW in 1982-1983 to 26 MW in .983-1984, and continue
 
at the same level of magniitude until 1989-1990. However peak loads are

expected to climb only up to 10 MT by 1989-1990. It is expected that the
Lagdo Dam will suffice to cover all what the utility considers as requirements

for the Province for the next 30 years, given present tariff structure and
 
assumed future growth rate in demand.
 

As much as the supply side of electricity appears promising overall,

it remains unclear how beneficial this will be to the many lower-income
 
households, especially in outlying rural areas. 
Present electricity con
nection charges are about $200.
 

Uses
 

In our data below we have restricted consideration to only the five
largest populated areas, where such fuels are most frequently used, as com
pared with rural areas. In the immediate table on the next page we can
note that batteries and kerosene are most frequently mentioned as source?,
with electricity following in a less prominent position. 
By relating to
 
sources in the successive table, we see that lighting is the significant use

for such types of energy sources. Energy for vehicles and radios follow
 
in frequency.
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Table 11
 
Sources of fossil fuels and electricity (n-1128)
 

(principal urban areas only)
 

Percentage Frequency
 
Sources of Response
 

batteries 22
 
kerosene 21
 
gasoline 17
 
diesel 15
 
electricity 14
 
bottled natural gas 9
 
others i
 

100
 

Source: Survey, "Verify Hypothesis 11 Job Step 2", page 6.
 

Table 12
 
Principal uses of fossil fuels and electricity (n=1194)
 

(principal urban areas only)
 

Percentage Frequency
 
Uses of Response
 

lighting 35
 
vehicles 21
 
radio 13
 
cooking 9
 
flashlights 9
 
motorcycles/bikes 5
 
utility engines 5
 
heating 2
 
others 1
 

100
 

Source: Survey, "Verify Hypothesis 11 Job Step 2", page 7.
 

Now we should look into the comparison between each principal and secondary
 
use for each fuel and electricity source within the same urban study population.
 
The principal use of electricity clearly dominates the need for lighting, although

kerosene follows closely. Batteri-s also assist in lighting with use of flash
lights, as well in riwering radios. There is some significant mention of bottled
 
natural gas for ligL. ,igalso. But the latter energy source is reserved mostly
 
for cooking. It is no surprise that diesel and gasoline are mainly used for
 
vehicles; but kerosene is mentioned more frequently as a source for lighting
 
than for cooking and heating.
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Table 13
 

Frequency of uses of epch source of fossil fuels end electricity
 
Principal uses (n-1169)
 

Secondary uses (n=800) 
(principal urban areas only) 

Uses (percentae frequency of response ) 
flash-motor- veh- cook-light- total 

engines radio light cycle ioles heat i g ing other 

eaectricity
 

Pfncipal uses (n=164) 1 4 0 0 0 2 930 0 100 
Second- ry usgs (n=80) 15 33 0 1 1 9 24 7 10 100 

bottled natural gas 

Principal uses (n=lll) 
 1 0 0 0 0 16 74 9 0 100
Secondar-y uses (n=39) 3 3 0 3 3 0 33 35 20 100 

diesel
 

Principal uses (n=168) 32 0 0 2 1 060 1 4 100 
Secondary uses (n=124) 51 0 0 9 28 1 0 1 10 100 

gasoline
 

Princip~nl uses (n=209) 1 0 0 28 70 0 0 0 1 100 
Secondary uses (n=153) 10 0 0 61 26 00 0 3 100 

kerosene
 

Principal uses (n=257) 0 1 0 0 0 3 10 85 1 100 
Secondary uses (n-161) 5 0 1 0 0 13 49 21 11 100 

batteries
 

Prinoipal uses (n=260) 0 56 43 0 
 0 0 0 1 0 100 
Secondary uses (n=243) u 41 56 0 0 0 0 3 0 100 

3ource: Survey, "Verify Hypothesis 11 Job Step 2", p 17. 
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5. WOODFUELS AND PLANT AND ANIMAL WASTES
 

Wood, charcoal, agricultural residues and animal droppings are used
 
in varying proportions both during the rainy and dry seasons, except for
 
charcoal everyday during the dry season. As the table indicates below,
 
practically all responses listed use of wood everyday during the rainy
 
season; but during the dry season, high mention of a larger proportion of
 
agricultural residues, coupled with wood. Informants in the village visited
 
after the end of survey data collection related that heavy reliance on wood
 
during the rainy season is due to lack of sufficient amount of agricultural
 
residues, which were mostly consumed during the dry season. However, there
 
is observation that some will store agricultural residues for use in rainy
 
season to help start the fire. The same informants mentioned that they used
 
only a particular quick-burning species of tree during the rainy season;
 
whereas, during the dry season, they exploited all species of wood,
 

Charcoal is more popular for use in the rainy season. Post-survey
 
village informants stated that charcoal was easier to store during the rainy
 
season than is wood, and, for its size, could generate a lot of heat. But
 
in the survey localities almost nine out of ten responses indicated that
 
charcoal is never used during the rainy season.
 

Use patterns for agricultural residues appear to be indifferent to the
 
type of season, although post-survey respondents stated that more were used
 
in the dry season than in the wet season. Most survey responses excluded
 
majority frequency of mention of this fuel for both seasons,
 

For animal droppings, almost one in ten responses indicate use of this 
source as a fuel during both seasons. 

Table 14 

Frequency of use of traditional fuels (Rainy and Dry Seasons) (nk7432) 
Peroentage frequency response
 

Only a few Total 
n-. , Fael/Season Everyday da a week Never Peroentaee 

Wood 
977 Rainy 93 5 2 100 
1857 Dry 55 16 29 100 

charcoal 
929 Rainy 12 32 56 100
 
18 Dry 0 89
11 100
 

Agri residues
 
943 Rairor 32 22 46 100
 
906 Dry 35 21 44 100
 

animal droppings
 

910 Rainy. 3 7 90 100 
892 Dry 1 7 92 100 

Sources Survey, Carte 1, Q 6-a-i, Q 6-b-i, VARU033 VARU041 
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6. WOOD
 

Sources
 
In the North Province there are 890,000 hectares of officially-designated


forests, out of which 574,000 hectares are classified as National Parks.

However, one 300,000 hectare forest in the southwest Benoue Department of the
Province is so remote that its wood supply does not make much of an impact in
the nearby town areas. 
Rather, woodlands not classified as forests, nor
officially protected as such, are in danger of exhaustion within the next 25 years

through over-cutting, fire and farming pressure. 
In any case transport is
the major bottleneck for equitable distribution of fuelwood, even from the
 
more wood-plentiful southern Provinces of the country.
 

People have ways to cope with procuring wood. As the table below shows,
by far the most frequent mention is to budget funds for purchase; to a much
lesser extent, to stock up in the dry season. 
The fact that women have to go
out and collect wood is not mentioned so frequently as a convenient way to
get wood. Tree planting gets little response as an easy option. 
Our informants
in the post-survey village mentioned that fuel-tree planting is not considered
 
a routine or habitual activity. 
Most expect that this activity is Government's
 
work.
 

Table 15
 
Steps taken to find wood early (n-471)
 

Percentage frequency 
§12621 of response 

Budget money to buy wood 70 
Stocking up wood in the dry season 22

All the women go out and collect wood 6
 
Tree planting 
 2
 

100 

Scr,-:e Sarvey, Carte 10, Q 125, D 55 

In Table 16 below, we note that husbands and wives appear to share almost
equal responsibility in buying wood, with children assisting. 
In collecting
wood, wives and children share this activity, with servants helping. 
In the
 
post-survey village, we were told that in the countryside, Muslim women prefer
to have their husbands search for wood. 
In towns, Muslim women like to buy at
their doorstep. But where the distance is great, husbands may search for wood,

if the woman is tied up at home.
 

Table 16 

Bying and collecting wood (n-39) (observations) 

Percentage frequency 
of observations


Person Buy (n-23) Collevt (n=16) 

(male) head of household 39 
 0
 
wife 
 35 44
 
child 26 44
 
servant 
 0 12 

100 100
 

Sources Surveys "Veryifying hypothesis 10" File hElO, Cross tab 
Carte 13, TZ 12 by TZ 14. 
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Uses
 

For h'ating and cooking, the table below indicates that the part of the
 
tree most frequently mentiorLed is branches. But for crafts and for building
 
houses, tree trunks are favored. Our informants in the post-survey village
 
mentioned that artisans use tree trunks as a fuel in fabricating light objects;
 
but tend to use tree trunks as materials and/or tools for making large heavy
 
objects. When we compare all urban and rural localities with only the top
 
five urban areas, we see that tree trunks are exclusively used for crafts in
 
the principal towns. This interpretation should be read with caution: the sample
 
size of responses is very small. In the same urban areas there is somewhat a
 
greater preference for use of branches for heating than for cooking, compared
 
with a smaller spread for the two uses in all areas combined. Perhaps the
 
greater spread of difference in urban areas, compared with the spread of
 
differences in all areas, is due to availability of a greater range of fuel
 
choices for cooking.
 

Table 17
 
Uses for certain parts of trees
 

(All areas - n=1156 - compared with only principal urban areas - n-347)
 

Percentage freauency of response
 

Parts of trees
 

Uses 

crafts 

trunk branches 
Both trunk & 
branches all parts 

total 
percentape 

all areas (n=104) 
urban (n=12) 

79 
100 

14 
0 

6 
0 

1 
0 

100 
100 

heating 

all areas (n=65) 
urban (n=12) 

18 
8 

74 
92 

3 
0 

5 
0 

100 
100 

building houses 

all areas (n=442) 
urban (n=114) 

45 
55 

47 
40 

5 
2 

3 
2 

100 
100 

cooking 

all areas (n=545) 
urban (n=209) 

11 
10 

69 
73 

10 
7 

10 
10 

100 
100 
I,
 

Source: Survey, Carte 5, Q 45, V5321 "Verify Hypothesir 11 Job Step 2,1 p. 14.
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7. CHARCOAL 

Sources
 

There will soon be a 7,500 hectare eucalyptus plantation around the town
 
of Ngaoundere in the southern department of the North Province. About 3,000
 
tons of charcoal per year are projected to ;e supplied to the main towns of
 
Province.
 

The most frequent mention for making charcoal is either by burning in pits,

and/or extinguishing embers with water, as the table below points out. 
 But
 
the reader's attention should be directed toward mention in Table 18, "from cooking
 
at home and from baking bread in bakeries." Similarly in the successive table
 
a lot of household respondents mention that charcoal is "personally made"
 
exclusively or in part. In Table 20, (pg. 15) note than blacksmith's, house
wives, alone, or both, or in combination with others, sell charcoal. We infer
 
this from evidence that a great deal of resource recovery in form of charcoal
 
as such as a by-product of wood that was originally used for its energy giving

properties as wood, before the wood became charcoal. 
In other words the burning
 
advantages of wood are not wasted before the wood becomes charcoal. 
Our
 
post-survey informants mentioned that sale of the derived charcoal can recover
 
some of the initial cost of wood purchase, or equivalent time in wood collection.
 
Thus it seems that maximum advantage is gained if charcoal is manufactured
 
after the heat properties of its original form - wood - are exploited.
 

Table 18
 

How charcoal is made (n=710) 

Percentage frequency 
Method of response 

Burning branches and tree trunks 
in pits 40 

SEtinguishing embers with water 24 
From cooking at home and from 

baking bread in bakeries 11 
Extinguishing embers with soil 7
 
Do not know 14
 
Not applicable A 

100
 

Source: Survey, Carte 5, Q 52, V550. 

Table 19
 
How charcoal is procured (1-602)

Percentage of 
How prooured families interviewed 

puruhased 44
 
personally made 34
 
both purchased and
 

personally made 11 
others 1
 
do not khow 5 
not applicable 5
 

100
 

Sources &lrvey, Carte 5, Q 49, V547. 
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Table 20
 
Charcoal sellers (n=469)
 

Person Percentage frequency
 

- of response s 

Blacksmiths 37
 
housewives 19 
trade/retail 11 
blacksmiths and housewives 3 
housewives and, trade/retail 1 
blacksmiths and trade/retail 1 
blacksmiths and trade/retail
 

and housewives 1 
others 7 
do not know 7 
not applicable 

1O0
 

Source: Survey, Carte 5, Q 51, V548. 

Uses
 

In Table 21, we note that charcoal is used mainly for heating, followed
 
by a lesser extent for crafts manufacture, and then for cooking in general. In
 
Table 22, frequency of use is not always intensive: only a half of all responses

indicate that charcoal is used a lot, and less than a third mention that it is
 
used only a little. The fact that nobody uses at all, or does not know, re
presents the answers of about one in five respondents.
 

Table 21
 
Charcoal uses (n=985)
 

Percentage frequency
 
Uses of response 

heating 41
 
crafts 31
 
cooking 19
 
others 4
 

100
 

Souroe: Survey, Carte 5, Q 48, V543 

Table 22
 

Frequency of charcoal use (R=716) 
Percentage of 

Frequency families interviewed 

a lot 49 
a little 
nobody uses 
do not know 

30 
13 
S 

100 

Source: Survey: Carte 5, Q 46, V540. 
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8. ANIMAL DROPPINGS
 

The table below indicated that animal droppings are preferred for fer
tilizer a bit over preference for use as 
a fuel, In our post-survey village?

informants stated that only in very rare cases would the very poor use animal

droppings, properly dried, as fuel; especially in the case where women brewing

millet beer may run out of wood. 
Rather, the same informants asserted that the

overwhelming use of animal droppings is for fertilizer. 
There are cases where

animals are rented out to other cultivators in order to provide organic fer
tilizer for their fields. 
There was mention that such organic fertilizer is

popular for planting fruit trees. 
But frequency of mention by survey statistical
 
evidence of droppings-as-fuel at a level of 15% frequency of response appears

to contradict being told in the post-survey village that such use-as-fuel re
presents only "very rare cases." 

Table 23
 

Advantages offered by animals (n=763)
 

Perosntage frequency
 
Advantagesaof 
 response 

animal droppings used for fertilizer 19 
animal droppings used as fuel 15 
others (milkp dowry, sale, etc.) 66 

100 

Source: Survey, Carte 8,'Q 81, V811 
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9. AGRICULTURAL RESIDUES
 

Three out of four responses in Table 24 below indicates that agri
cultural residues are favored as a fuel, compared with only three percent
 
mention of animal droppings as fuel. The dramatic ditference in spread
 
between 75% and 3% with the spre d (Table 23) between 19% (animal droppings
 
as fertilizer) and 15% (the same used for fuel) appear not worrisome to the
 
writer as contradictory evidence. One question is specific to fuel; the
 
other question asks reactions to "advantages offered by keeping animals."
 

Table 24
 

Uses of all 4astes for fuel (nU748)
 

Uses 
Percentage frequency 
of response 

agricultural residues 
cattle droppings 
others 
none are used as fuel 
do not know 
not applioalle 

75 
3 
2 

16 
2 
2 

100 

Source: Survey, Carte 5, Q 52, V550._ 

We have learned in our post-survey village that most people favor agri
cultural wastes as a quick way to get the woodfuel fire started. The informants
 
stated that there is no substitution of agricultural residues for woodfuels
 
because no market exists for agricultural residues.
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10. Water
 

In the table below 43% of all families interviewed stated that their
source of water came from wells outside the family compound. But the same
percentage of families claim surface sources such as streams, rivers, fountains,
springs and dams. 
Hardly any families at all report existence of water taps.
 

Table 25
 
Water sources (N-927)
 

..oirce s "" :z i s i t r i ,_
 
wells outside family compound 43
 
streams and rivers 

fountains and springs 

23
 
17
 

wells inside family compound 9

dams 
 3
 
water tap inside family compound 1

rainwater 
 1
others 
 3
 

1I00
 

Source: Survey: Carte 4, Q 32, VQ 69.
 

In the next table we compare specific sources of water to ways of procurement. 
There is a greater frequency of responses that people obtain "free
service" from streams and rivers than from fountains and springs. 
Yet "cash
purchase" provoked a greater percentage of frequency of response from fountains
and springs compared with streams and rivers. 
Again caution has to be exercised
with acceptance of these comparisons, because the sample size of 45 responses
detailing cash purchase sources is much less statistically representative than
the sample size of 745 detailing sources for free service.
 

Table 26
 
Ways to procure water and from where (n=790)
 

Percentage frequenc, of responses:

nays to 
 streams 
 fountains wells 
 total
procure pnd tap and 
 outside percent
water 
 n= rivers 
 water springs home sources
 

free servicu 745 30 
 1 23 46 100
cash purchase 45 7' 
 7 47 39 100
 

Source: Survey: Carte 4, Q 32, VQ 69
 

With reference to Table 27 (next page), 
one can note that the reasons
people have to buy water at all appear to be mostly that water nearby is not
potable; wells have dried up; or, because other wells are too far away.
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Table 27
 

Circumstanoes justifing purchase of water (16808) 

Percentage of'
 
Factor 
 families interviewed
 

Lack o' potable wator 13
 
dried up wells 11
 
wells are too far away 10
 
rainy season, dry season 9
 
dried up rivers 2
 
others 15
 
do not purchase water 40
 

100
 

Source: Survey, Carts 2, Q 10, VD 47-


Access to waLar sources ismostly public, as almost three-fourths of all
 
families interviewed indicate in the table below, This interpretation should be
 
regarded with caution, as 
the writer and his colleague suspect that enumerators
 
and respondents did not clearly understand the distinctions between "public" and
"private"; and between "private" and "owned by using family" (coded as "familiale").
 

Table 28
Ownership of wfftff sources (4=900)
 

Percentage of
 
Ownership families interviewed 

public 72
 
private in general 13
 
oi ned by alsi.c fer.jily 13
 

.oarce: urvey: Carte 4, Q 32, VQ 69.
 

There does not appear to be a great problem of equity on access to public
 
sources of water. Only 15% of all respondents interviewed as shown in the table
 
below indicated that certain parties had priority access to water purchases.
 

Table 29
 

Priority of purchase of water (3=623)
 

Percentage of
 
Priority persons 
 families interviewed
 

Traditional leaders and civil servants 
 7
 
Initial settlers in the region 1
 
others 
 9
 
no problem, or do not purchase water 83
 

100
 

Source: Survey: Carte 5, Q 46, V531.
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Installing water taps is hardly mentioned at all as an easy way to
get water, as we can see below. 
Rather, fetching water, or reserving
enough money to buy it, 
are seen as more frequently mentioned ways to
 
find water easily.
 

Table 30
 

Steps taken to find water easily (n-465)
 

Percentace frer>1eacyJ

Jteps of res-)oses 

All the women go out and get water 35

Budget money to buy water 
 32
 
Personal wells 

Children and women go out and get 

19
 

water 
 5
 
Water taps or pumps in the family
 

compound 

All the children go out and get 

5
 

water 
 4
 
100
 

Source: Survey, Carte 10, Q 125, D55.
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11. CONCLUSIONS
 

Policy Options
 

We shall discuss the Survey findings in terms of four policy options:
 

• conservation;
 

" substitution;
 

• diversification; and,
 

• augmentation
 

Conseration 

There is a great deal of evidence to support our contention that rural
 
and urban householders In the North Province already practice good energy
 
conservation. As ve have discussed on page 14, in many cases, housewives b.rewing
 
millet beer or cooklig slow-burning dishes; or blacksmiths fabricating small
 
products, all use wood for or.e benefit and then sell or give away the by-product
charcoal. Such resource recovery creates two burning benefits for the same
 
source. Similarly, on page 13 we note that people use certain parts of trees
 
for specified purposes. In the vet season only quick-burning species of trees
 
are used. The writer has the 3apression that dead trees and branches are gathered
 
first, resulting from his observation in an urban wood market that all the wood
 
parts appeared to be dirt, and dried out. Province-wide evidence shows that
 
charcoal is not used intensively everyday throughout the seasons. Those agri
cultural wastes earmarked for fuel purposes are not the same ones fed to cattle.
 
Minimal reliance on cattle droppings as fuel appear to be evident.
 

Substitution
 

What we mean by this term is either to create an additional derivative
 
from the same source; or, substitute a new source for an old one.
 

There is the distribution problem of transporting bulky, heavy wood
 
loads especially over long distances in isolated areas only seasonally
 
accessible to motorized transport. Consideration might be given to substitution
 
of an easy-to-store, light, cheap and easy-to-carry wood product derivative
 
in lieu of the same stock of wood to be hauled, through the process of
 
pyrolysis. But it is important to retain the resource recovery effect we have
 
noted above. Charcoal or briquette makers should be encouraged to sell, as
 
long as the manufacturers have received initially a fuel-burning benefit from
 
the original wood. Therefore, cottage industry or at-home wood-burning activities
 
should be encouraged in lieu of encouraging commercial production except on
 
well-run plantations.
 

On the other hand, to substitute one energy source for another source
 
does not appear feasible. Kerosene and agricultural residues seem to be
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ideal for quick burning, or fire-starting purposes. Woodfuels remain best
 
for long-cooking, slow-burning benefits. 
As long as agricultural residues
 
for fuel remain in adequate supply in the countryside, there is no need to
 
substitute kerosene. As long as wood remains adequate, and critical shortages
 
are avoided, the negative substitution effect of kerosene can be equally

avoided: otherwise, poor families may be forced to pay for kerosene, who
 
otherwise cannot afford it. Similarly it is important to keep up supplies

of kerosene in towns to avoid the negative substitution effect of wood being

imported from the countryside, thereby depriving habitual wood users of their
 
limited choice for fuel.
 

Diversification
 

We have noted on page 11 that there might be an excessive exposure
 
to risk of depletion of woodfuel supply during the rainy season, as people
 
appear to have during that time a somewhat lesser range of fuel alternatives.
 
Again with encouraged pyrolysis at home or at the foundry (in order to
 
preserve the resource-recovery effect) wood could be compleented with charcoal
 
or briquettes. If kerosene could complement, not substitute for agricultural

residues during that season, in outlying areas, then supply diversification
 
could be enhanced.
 

Augmentation
 

Evidence in the survey shows that people are burdened with tasks that
 
increased fossil fuel and, we hope, later renewable energy could alleviate.
 
The countryside lacks lighting for household compounds because kerosene is
 
not used so plantifully at present. 
In some pockets of the North Province,
 
some people are depriving themselves of their usual diet of cooked food
 
Lecause wood is scarce. With the fossil fuel resources in the country, and
 
some wood availability in protected areas in the North Province, such a
 
problem of fuels supply need not be constrained by problems of production alone.
 

In sum, there is potential that some fuels be.substituted for the
 
existing stock of energy in order to facilitate convenience of distribution;
 
some fuels can complement or diversify supply of others during the rainy
 
season to lessen risk of excessive depletion of wood; and finally, all forms
 
of energy should be augmented ior higher productivity in economic activities
 
and for higher standard of domestic life. This means increasing fossil
 
fuel use until renewables can take over.
 

Program Interventions
 

Let us now look at the above four policy options in terms of feasi
bilities for certain program interventions:
 

" financial;
 
e"conomic; and
 

" technological
 

Financial
 

We do not know what portion of household budgets people reserve
 
for fuel purchasea; nor the extent that such purchases pinch them.
 
For reasons of cultural sensitivity, we avoided income and expenditure
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questions in the survey. 
But we do know that the base price for kerosene
 
remains subsidized largely for urban users. Price distortions appear at
 
the level of end-use transport and retailing. The writer recommends that the
 
government policy of kerosene -ubc-idy continue, in the light that Cameroon
 
is becoming self-sufficient in fossil fuel energy and in refining capacity.

But one should look into inequitable price structures that adversely affect
 
poorer income households in the city. In order to encourage wider dis
tribution of kerosene into the countryside for more rural lighting, the
 
government should examine feasibility for further price manipulation. Equally,
 
for the woodfuels urban market, it appears that price structures, as unregulated
 
as they are, may not be prejudicial to large family wood burners with small
 
incomes. This requires investigation. It would also be beneficial to see what
 
could be done with price manipulation for greater rural use of diesel, although

experience elsewhere in the world show that such increased use causes many

maintenance and repair problems for such fuel using engines and pumps. 
As
 
soon as renewable energy conversions and end-use technologies become economical,
 
price subsidies for fossil fuels could be relaxed.
 

Economic
 

Woodfuels markets in towns appear to flovrrish, with an informal network of
 
suppliers, transport operators, depots and neighborhood retail outlets in private

houses. 
But it is not clear how effective these urban markets are in transferring
 
fuels from wood-surplus areas to wood-deficit areas. Improved transport, roads
 
and storage facilities could be looked into as possible ways to make these markets
 
more equitable and efficient. It is pretty clear that such sale markets will remain
 
permanent; in cities wood is more and more difficult to obtain for free.
 

Woodlots programs especially in wood-deficit areas where the nearby lands are
 
not protected forests appear to be a popular alternative. However some of our
 
survey evidence suggest that people's participation in such activities would re
quire a new set of acquired habits. It might be a good idea to see how distri
bution from flow, not stock, of protected lands, along with better roads and market
 
mechanisms, could serve deficit areas more effectively. Unprotected lands that
 
could be saved through erosion control appears to the writer ta be a more positive

approach than looking at unprotected lands as an energy source. Deforestation
 
could lessen if people had options.
 

Technological
 

Energy conservation by improvement of thermal efficiencies in end-use technolo
gies (now, fossil and biomass; later, renewable and new sources of energy) might

be a more realistic approach to that policy option. But the writer suspects that
 
market acceptance of improved end-use technologies depends on more non-conserva.
tion appeals; such as, price, style, convenience, and psychic satisfaction. The
 
need is defintely there: grain grinding, work in the fields, cheap rural lighting.

But as we have seen on page 7, the hard-nosed, cost-effective oriented economists
 
in the national capital will have to accept the reality that the benefits for such
 
technologies largely save time and labor and give people a chance to rest. 
It is
 
not automatic that with a new solar-powered grain grinder, people are going to
 
necessarily increase their agricultural productivity. A lot of other things have
 
to happen in their lives to make this happen. Most of those "other" things are
 
beyond the scope of this paper. In any case, technology today is fossil-fuel
 
dependent. 
We have to wait for the future for renwable sources and electricity in
 
the countryside.
 

In sum, retain kerosene subsidies; improve markets and protected lands and
 
encourage more labor and time saving technologies.
 



PART II - SURVEY METHODOLOGY
 

This part on survey methodology presents four principal sections:
 

• chronology;
 
• survey purposes and study objectives;

" 
description and assessment of documentation and conduct; and
 
" conclusions
 

1. CHRONOLOGY
 

In 1978 the survey director (Augustin Simo) proposed the idea of an energy
survey in Cameroon to A.I.D. Washington (AFR/DR/SDP). The idea was accepted
in principle. An A.I.D. consultant, Mr. Charles Steedman, was sent to Cameroon
in June 1979 in order to assess and inventory research, development, demonstration
and institutional capability for renewable energies in the country. 
In his final
report Mr. Steedman supported the initial proposal to undertake a household energy

survey oriented toward res.dential needs.
 

The sponsoring organization (Laboratory for Research in Energy -
LRE the Institute for Geological and Mining Research 
of
 

- IRGM) then submitted in
late 1979 a formal proposal containing a workplan and questionnaire to USAID
Cameroon. 
In March 1980 A.I.D. Washington sent Dr. Dolores Koenig for a week
to assist the LRE in its redesign of the survey questionnaire. During the same
month A.I.D. Washington also sent the present writer to Cameroon to assist LRE
as a methods consultant for the duration of the survey. 
He has since spent about
140 working days in Cameroon in five trips to Cameroon, March 1980 to end of
 
February 1981.
 

By the beginning of April the questionnaire had been revised and stenciled,
ready for enumerator training in April. 
At the same time LRE recruited, trained
and hired 18 men and women as enumerators, along with two field supervisors and
two drivers. 
During the same month a sampling frame and sample size of 1057
 
families was developed.
 

In May the survey started in the northermost reaches of the Province. At
the end of that month USAID signed an agreement with the Government of Cameroon,
detailing its financial support of $92,000 representing about two-thirds of the
to:al survey budget, not including costs for the present writer. 
In July USAID
approved IRGM's budget proposal, and procedures for the series of disbursements
 
unenced in August.
 

Meanwhile, in July, the consultant returned to Cameroon and began preparing
procedures for data pprocessing in close cooperation with the survey director.
In September, LRE published a codebook for the entire questionnaire, and hired
 a local consultant, Dr. Basile Kamdoum, of the University of Yaounde to assist
 
in data processing.
 

In September a short supervisory workshop was held with the two field supervisors. 
At the same time, all questionnaires filled out since May were transported
to one central location to be classified and numbered, ready for coding. 
In
October a coding staff was trained and undertook coding, which lasted up until
the end of February 1981. 
 Meanwhile the survey director and the consultant from
AID set about documentary research and interviews with knowledgeable local persons
in order to formulate a set of study hypotheses to be proved for the final reports.
By the end of November all data collection was completed, resulting in coverage

of 24 localities and 1,002 families.
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On the consultant's final trip in February, all questions for LRE's and his
 
reports had been traded in the form of computer print-outs. During this time the
 
consultant and two LRE staff members travelled to the North Province, in order to
 
interview very informally a number of inhabitants of a prominent market town in
 
the survey region to get their reactions to the statistical results and to add
 
some perspective and understanding to the survey answers. The consultant then
 
drafted a final report for discussion with IRGM and with USAID. He then left
 
for Marseille in order to incorporate the reactions of his colleague, the survey

director. Upon arrival in Washington the consultant had some last minute data
 
processed in the AID computer (SER/DM).
 

2. SURVEY PURPOSES AND STUDY OBJECTIVES
 

Survey Purposes
 

Identify and evaluate feasible research, development and demonstration pilot
 
opportunities for renewable energy conversion and end-use technologies.
 

Identify and evaluate feasible policy and program options for interventions
 
intended to benefit urban and rural household populations.
 

Evaluate the content and processes of the energy survey for usefulness for
 
adaptation to other contexts in Africa.
 

Help develop the institutional technological expertise and experience of LRE
 
through provision of financial and technical assistance to the energy survey.
 

Study Objectives
 

Collect and analyze climatic data in order to locate favorable sites for
 
solar energy experimentation.
 

Inventory family needs for energy and problems in procurement and end use
 
of existing energy forms and conversions.
 

Identify local priorities for improved access and availability of energy
 
forms and conversions.
 

Study the acceptability of improved energy technologies in a socio-economic
 
context.
 

Identify opportunities for self-sufficiency in management of energy resources.
 

Results
 

The present writer feels satisfied that sufficient information on family

needs and a sense of local priorities, as well as a Province-wide aggregation
 
of energy sources, conversions and uses was helpful in analyzing certain policy
 
and program interventions, and in giving an idea of feasibility of employing
 
such surveys elsewhere in Africa. However the present report had to exclude
 
description and analysis of feasibilitie.3 for renwable energy conversions and end
use technologies, as well as how people cqn become more sufficient in management

of their own energy resources. These exclusions will be covered in the IRGM
 
report due in April 1981. It is clear that in any case conduct of this survey

did not provide a sharper focus and facilitate useful expertise and experience
 
for staff persions of the LRE.
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3. DESCRIPTION AND ASSESSMENT OF DOCUMENTATION AND CONDUCT*
 

Questionnaire**
 
The questionnaire for the survey is made up of four sections. 
The first
 covers questions from interviews with administrative authorities on the social,
economic and administrative infrastructure of the localities to be surveyed. 
The
second section contains questions for interviews with selected families, covering
needs, agriculture, fishing, water, crafts, animal husbandry, wood, transport,
cooking, family census data and fuels. 
The third section covers one-day observations at three discrete intervals for about a third of the number of the same
families interviewed. 
The content areas here covered searching for and purchase
of fuels and water, water consumption, fuel use, use of tools and equipment, preparation of meals and manufacture of handicrafts and tools. 
 The last section covers
information of fuels, prices and quantities obtained from local markets, as well
 as provides a format for converting local measurements into the metric system.
On the next page, Exhibit 1 displays a sample page from the questionnaire.
 
The questionnaire contains about 300 question sets, representing about 500
discrete questions, creating about 500,000 non-elementary (sample size) data elements; in turn, creating up to 2,006,000 basic data elements. The reason for the


high increase in basic elements was because in some cases questions were tied to
others (e.g., fuell, ownership2 , usel,...fueln, ownershipm, use*). 
 In other cases,
single questions provided for more than one possible answer 
(e.g., if you had a
mill, what would you do with the free time gained?) Qualitative information was
oriented toward socio-economic concerns, supplemented by quantitative data to be
collected on measurements, quantities and sizes. 
All questions on income and
expenditure were avoided. 
Detailed instruction for interviewing, observing and
writing were included within each question cluster set. 
The instrument was written

in French for the enumerators to translate on-the-spot into the local language.
Two drafts were made: 
one for the training program in April followed by the

revision ready for the start of data collection in the following month.
 

There were several problems encountered in data collection. First was the
difficulty of direct measurement of quantities of fuels procured, sold/bought and
used. Although enumerators did use weights and measures during their observation
period, and all local units were translated later into metri units, still much
data remained overly dependent upon respondent's memory and estimation. 
Even though
analogous local measures were taken in nearby local markets, there is still not
standard between market and household sizes. For example in the market a small
bundle (f ) of wood will differ in size from the same term used in the nearby
 
household.
 

Second, although the questionnaire provided for objective measurements on solar
and wind intensity, insolation, velocity and duration, as well as 
rainfall and
temperature data, the equipment for these purposes did not arrive in time during

the data collection period.
 

Third, provision was made for enumerator observation. But these
 

*Highly recommended in Gerald Csar-Hurst and Prodipto Roy, Survey Research
 
in Developing Countries. 
New Delhi: Prentice-Hall, 1973.
 

**A copy of the instrument, Questionnaire d'Enquete (mimeo) can be requested from
 
Institute des Recherches Geologiques et Minieres, B.P. 4110, Yaounde, Cameroon.
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observations had to be restricted to a single visit on one day. Subsequent
 
repeat visits were not feasible, due to logistical problems, budget, time and
 
last-minute great expansion of sample size coverage. 
It was also originally

designed that observations were to be made once during the day. It was decided
 
that these data would not provide sufficient variation; therefore the number of
 
observation intervals were increased from one to three to coincide with
 
estimated meal preparation times. Because there is a variance in timing for
 
meal preparation, or that lunches are sometimes made dtring breakfast time,
 
some of our interval periods continuous or overlapping instead of remaining

discrete; thereby making more difficult cross-sectional comparisons. Further
more, again logistical considerations required that on-day observations be made
 
concurrently with interview visits to the same locality. Therefore, the potential

for time series comparisons for the same family was severely limited. However,
 
all observations are coded for time of visit; and given similar matching of
 
variables, the computer may be able to make some rough comparisons between wet
 
and dry seasons. In addition, all observations of household compound behavior
 
had to be restricted to that space; logistical, budget and time constraints
 
prevented observations to be made outside the family compound in the fields,
 
foundries, etc. Therefore, in sum, our observations allow us only to make
 
comparisons intra-daily, not among different days.
 

The questionnaire was originally designed to cover two or three selected
 
sites in one selected area of the Province. When the decisiott was taken later
 
to expand the survey Province-wide to include 25 localities and 1,002 families,
 
the deliberate bulk and density of data required reached almost unmanageable
 
proportions which placed, we found out later, an unavoidable dependency upon
 
electronic data processing.
 

The questionnaire had certain positive features: the amount of data collected
 
can accommodate a host of follow up studies (policy and program feasibilities,
 
technological research and development identification; soclo-economic studies
 
and valuable material for national census requirements). Furthermore the in
strument was designed to accommodate as many cultural sensitivities and sensi
bilities as possible. For example, exclusion of questions on income and expenditure
 
resulted in easier access to respondents.
 

There were three pretests of the questionnaire; one in neighboring villages

around the country's capital city of Yaounde; the second and third among a few
 
town families in the provincial capital of Garoua and among village in
habitants outside Garoua. Pretesting basically concentrated on the style in which
 
questions were asked, and in the difficulties faced in writing down answers. The
 
initial pretest near Yaounde because of language difficulties and the fact that
 
many of the questions were inappropriate to the local scene. The survey director,
 
his assistant and the consultant were inexperienced in testing those questions in
 
households where previous access had not been gracefully negotiated. In the North
 
Province, during the enumerator training period, proper field supervision of
 
monitoring trainee administration of the draft questionnaire was lacking. The
 
supervisors did not know the local language and thus were not able to be sensitive
 
to facial and tone reactions by respondents to questions addressed to them. The
 
trainees themselves, because of customs of courtesy biasses, were less than
 
candid in evaluation feedback to the supervisory staff on respondent.
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reaction. Finally, the content of the questionnaire could hardly
 
be edited through pretesting if insufficient research on what was
 
already known (documentary research) existed, or no a priori study
 
hypotheses had been made. We shall see later the problem of the
 
circular question, how can we focus on what is important in documentary 
research without an idea of hypotheses; converselyp how can we prepare
 
hypotheses without preliminary documentary research? In any case, there
 
was an in-built reluctance to do too much damage to ovestionnaire content
 
on two groun ss the tendency to regard a lengthy, quasi-official document 
as saorosaaot and not to be profoundly tampered with; and, our 
problem that we do net know much is complicated by our not even knowing 
what we do not know (especially in the sooiO-eoonomic, wide-sweeping 
field of residential energy patterns). Given the great pressure 
to get on with it, a back-to-the-drawing-board d oision to alter 
the questionnaire radically was just not administratively feasible. 
Of course, once data collection activities started, we were wable to 
make any further changes without doing damage to later analy+'cal cross 
comparisons. Finally, the desirability to lighten the burden of our 
paraprofessional enumerators by translating the instrument into 
local dialects was just not feasible from a budgetary aO ti=- consideration.
 
The variance of spoken communication in the North Prrainoe (so representative
 
of the country as a whole with its 200 ethnic gron'-s) prevented practical
 
consideration on this matter. Yet we suspect hat some communication
 
was lost between translation from French into the local languages.
 

Nevertheless, as a result of protests and enumerator and supervisory
 
staff evaluations, a number of changes were made in the original
 
instrument. First the culture-bound tendency to ask agreement questions
 
(yes, no, n'est-ce pa.s) was resolved by rephrasing those questions into
 
who, what, how, when, where. Similarly, why questions were restricted
 
to a minimum by being rephrased to include a different interrogative. 
Second, many questions framed in an essay mode were redrawn into
 
matrices to facilitate easier questionning, observation, transcription, 
and later data processing Finally sovie awkward exprersions were
 
rewritten to stress every-day terms, rather than abstract words or
 
development jargon.
 

Sampling frame
 

A matrix was constructed from our initial documentary research and 
interviews, with the horizontal axis being a number of sovio-sonomic 
variables, the vertical axis denoting five eco-climatio zones and the 
cells identifying the names of specific localities. (refer to Exhibit 
2 on the next page). The five largest towns were chosen a priori in 
order to represent as many urban characteristics as possible. Then, 
for the remaining rural areas, the following variables were chosens 

" Agriculture, intensive (fertilizer application, productivity 
per hectare) - three locations. 

. Livestock: stalled or fenced in (density of animal population)
three localities. 

" Artisinal activities (i.e., crafts) serving as principle 
occupation (expert's advice) - one locality. 

" Density of populations above the mean of 33.75 persons per 
square kilometer- three localities. Below the mean - one 
locality. 

* Degrees of isolation (i.e., vehicular access from outside).
 
Total: no indication on the map of any road at all-four 
localities. Seasonal: dirt road probably open during 
dry season - three localities. No isolations asphalted 
road - one locality 

00 



Sampling frame 

METHODOLOCIE DE L'ECANTILLONNACE 

ZOE
EAT-Agri-

ZONES DEPARTE- Algri- E6u-Eooogri- utr- RI.rb
Eco-clim- MENTS PRINCIPALES VILLES. cultm Euod- Elavago ARTI- Art- Dabcitd Densitd Isolcmcntlsaolo- Sans
tFques IMNGA 1 oyonne moyr, Totol mentTraditi Intcni..taird (trou- Iaioi
prin socon- infd- supdri- 30ison ment

do IUA

KOLO COUA roua oun RO 33,75 33,75"onnollo ve (Fermc) peau cipel doiro rieuj25 uro 6 nioe 

SAHELIEN LOGONE ET 
 ,o- . ..... ....

.. .HARI. . ....
 

SOUDANIEN 
MARGUI-
 x HINA
DE HAUTE WANDALA 
 MARBAK TOUROU MOFOID3IN- T I 
MON'AGNES
 

SUUDANO-

DIAMARE
ISAHELIEN MAYO DANA 

DOUKOU-
 jD3[UI • 
LA MINDIF f.XAi,-HA COUF 

SOUDANIEN 
BENOUE LL_
TOUBO-
 POLI 


RAY
RO 
 1ODE
 
BOUA (POLI)
 

SOUDANIEN 
 ADAMAOUA 


TOURNIDE HAUTES 
 VCALOU 
TERRES NROU RE
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By counting up the rural localities listed in Exhibit 2, page 30, we
 
find 20 localities indicated. The reason for the other 35 blanks was that
 
to be cost effective we did not need to add an additional 35 localities as
 
long as we were assured that the 20 chosen included the variables not repre
sented per eco-climatic zone. In any case all localities chosen for the
 
Survey had to possess some form of vehicular access during the dry seasont and
 
fit a reasonable trip scheduling format. Our assumption to exclude totally

inaccessible localities was based on our belief that such places would be too
 
remote for outside interventions.
 

The variables chosen appear to be somewhat too general in retrospect.

That is to say, each sampling frame variable may contain too many interior
 
variations. For example, density of population along may disguise more energy
related specifics. But again, lack of in-depth documentary research, imperfect

pretesting and lack of study hypotheses prevented greater specificaity. Another
 
difficulty was in identifying an ideal place for crafts serving as the primary

occupation. 
The place chosen received a lot of outside attention on crafts
 
manufacture, but another locality chosen because it was the second largest town
 
in the Province actually had more of a natural context for handicrafts manufacture.
 
The most important possible deficiency however was the possibility that our
 
variables were not mutually exclusive. For example, agriculture and livestock
 
are joint ventures for many of the people in the North. 
A town with an asphalt

road access ("no isolation") could fit well one of the principal towns selected.
 
For the variable of "total isolation", we found out later the chosen site was
 
indeed totally unapproachable except for long distance walking.
 

Locality Characteristics
 

Once the locality had been identified, a brief study was made of a number
 
of neighborhoods according to such criteria as an impression of wealth in
 
the neighborhood, religion, ethnic groups and principal occupations practiced.
 
In cooperation with the local leader, the number was estimated of familits,
 
or local household compounds (sare). (refer to Exhibit 3, pages 32-33). Neighbor
hood slection tended to be oriented toward poorer, more traditional areas.
 

Sample Size Calculation
 

In order to determine how many facilities were to be interviewed, a number
 
of steps for final calculation are shown in Exhibit 4 on pages 34-35:
 

" 
Population was taken of each locality (or its county or arrondissement)
 
from the recent census, with linear rates of growth projected to 1980.
 

The number of families within the population was calculated on the follow
ing assumptions: 15 members per family (for 10 localities), 
10 members per

family (for 10 localities) and five members in five locations.
 

" 	The assumption was made that the higher the population density in each
 
locality, the larger the spacing counting-off-number (pas de selection)
 
among families to be finally interviewed. The justification for this
 
step was the greater the density of population, the lesser the variations
 
among certain socio-economic variables. Thus, the count-off spacing

number was 40 for the urban locations (four in number); 20 for nine other
 
localities; and, finally 10 for the last 12 rural locations. 
We have
 
yet to know through further research if our assumptions were realistic
 
to North Province conditions.
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- -

-- -- -- - - - - - - -- ------ -- - - -- -

Isighborhood saaaoterintics 

RENSEIGNEMENTS A OBTENIR AVANT LE DEBUT DE L'ENQUETE
 

1) Combien y-e-t-il de quartiers dens cette locelitd ?
 

Citer leur nom.
 

2) Qu'est ce qui carecterise lee habitants dee diffdrents quertiere 
?
 
(Ric;,ie~se,, 40ligion, Tribu A'tivitds, princi=uLeO. 

( QUARTIERS * CARACTERISTIQUES :NOMBRE DE FAMILLES) 

/SARES ) 

( -- --- -

t) 
---- -- ) 

( g )7~~ --------- - - - - ----- m---------( -------------------------------------- - -------. - )- - -......

( I) 
------ _M------ -

( - - - - - : ---- - - - --- - -)a - - - - - - - - -* - - - 

: 3 ) 

-
-


Demander l'aide du Chef ou responaable Administratif pour renconter
 
lea Chaes des blocs (quarl#,ie_ ) at numdroter lea fami110s dens cheque zone.
 

Cheque zone doit atre peuplde de population eyant au moins une carac
toristique commune.(Raltgton, Tribu, Activitds principeles, Richesse...).
 



--------------- ---------------- ------- -----------

Exhibit 3 (continued). 

Ntifihborhood ohqz'aotoriaios 

3) Ddcrire lea-.dtdrenteaneztenugs. 

( NO ZONE 2QUARTIERS COUVERTS :NOMBRE DE FAMILLE SARES) 

------------------ z----- ----------------- ----------------------- ) 
--------- m)--- --------------------

------------------------ ------ 2----------- --------------------- ) 



hibit 4 

Sample Size 

ECHANTILLON DE L'ENQUETE
 

Choix des familles/Spres a enuAeter
 

Ddpartemento Arrondieeementq Localitd ]un Iatio -Fombre de o-mbre de Pae de
 

do (1980) Families/ Families/ 
 Sdlection

5eqot Sards h.ards 

enqu teza
 
(1) (2) (3)- (4) (5) (6) (7)
 

LOGONE M A K A R I 1 MAKARI 456 46ol 4 562 

ET -2 68.0 68 7 10
 

CHARI KOUSSERI 03 WAZA 1 986 200 20 10
 
04 MOKOLO 6 199 413 21 20
 

MARGUI - 05 HINA- 2 .... 10

MARBA 2 124 142 141


MOKOLO 
 06 TOUROU 
 8 496 566 
 28 
 205 
WANDALA 07 DJINGLYA 3 980 265 27 ,, _ 1---_-_ 

08 MOUFOU 5 746 383 1? 20 
'MORA = 7. - n 'A 4 562 304 15 2a.
 

... OU'" YOTJA '15 714 1571 39 40
 
KAR-HAY 11 1 217 81 
 8 I"0 -

12 TIOU 2 319 155 15 ' 10.
 
MI I f  ET MINDIF 13 Lr ' 5 420 542 27
 

DIAMARE MAROU" 14 M . 71 890 4793 120 -4 0
 
MAROUA__19 DJOULGOL] 2 400 160 16 
 iO, 

TCHOLLIRE 16 TOUBO,' 3 478 696 70 10. 
,p L7 3Y-BOU13B_ 9 898 990 '49 .. 20. 

P O L 1 18 Q.j. . .829B 1660 83 20 
.... 19 GOD 4 557 911 46 2 -

CAROUA 20 G 'OUA 74 135 7413 185 40 
. 21 BOUNGUEL 4B1 48 5 10 

TI.NERE 22 TTGORE 6 193 1240 62 20 
23 NOUN- 44 980 4498 112 40
 

ADAM A OU A 2 4 ' 1B- - 0T O U R- 1 8 5 
NGAOUNDERE NIGAL 924 185 16 10 

25 MANDOU-

ROU 153 15 5 10 

1057 
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Exhibit 4 (oantinued) 

Sample size 

lor Cas: Pas de s$1ection 6gal 10 (colonne 7).
 

Quend lea enqueteure arrivent dons is localitd de l'enquete ils
 
prennent contact 
evec le chef at sollicitent son side pour numerotor lee
 
familles/Sar~s do 1 jusqu'eu nombre figurent dens Is 
colonne 5.
 

Exemplo: b MAKARI 
on numerote lea femilles/Serds do 
1 & 456.
 

Lea 
num~ros sent marqus b l'entrde des domiciles 
et doivent otre facilement
 

rdpdrablos;
 

Example: EE26
 

EE signifie Enquete Energ~tique.
 

L'enquote commence dens Is famille no 
EEl; is deuxibme famille d'enquote est
 
Is n' EE(1+lO) soit EE11 et Is troisibme Isn o EE(11. .') soit EE21 
at ainsi
 
de suite, jusqu' 
 etteindro le nombro de femililes/Sars indiqu6 dane 
Is
 

colonne 6.
 

(46 pour MAKARI)
 

2e Cas: Pas de selection dgal 20. (colonne 7).
 

Ici 1l ost fastidieux de compter toutes lea 
familles/Sards jusqu'au
 
nombro indiqu6 
dens is colonne 5. On divise par 2 lea nombres des colonnes 5,
 
6 ut 7, co qui revient & divisor la villa 
an doux zones. Dens cheque zone les
 
familles sont numdrotdes do EEl b le moitid du 
nombre de lu colonne 5 at on y
 
enquOte la moitid des familles/Sards de Ia colonne 6, evec un pas 
do s6loction
 
dgel b 10 comma eu 1o cas.
 

3o ces: Pes de edlection dgal 6 40 (colonne 7).
 

On divise is localit6 en quetre zones 
at on numerote lee familles/
 
Ser~s do chacune do EEl au 
quart du nombre do Is colonne 5 et on y enquete
 
le quart du nombre de femilles/Ssrds do is colonne 6, evoc un pas do slection
 

6gal & 10. (voir lo cas).
 

Example: YAGOUA.
 

On diviso Ia villa en quatre zones 
at dens cheque zone les famillos/
 
Sar~s sent numdrotds de EEl h EE438; on enquete dens checune dos quetro
 

zones lee famillos
 

EEl, EE11, EE21,
 

Lee zones devront 
atre cheque fois bien ddlimitdos per dos points do r~fd
rence prdcis choisiB dans le localitd.
 



Family Compound Siting
 

When the supervisors and enumerators arrived in the neighborhood, in
 
cooperation with local traditional and administrative authorities, the numbered
 
code for each neighborhood, plus "EE" (Enquete Energetique), plus each house
 
number was chalked on the outside wall (e.g., "3 EE 24") every 10th, 20th, or
 
40th household compound (pas de selection), wherever appropriate. For every

15 household compounds identified in this manner, five were chosen for a repeat

visit to make the one day observation.
 

Enurmerator Recruitment
 

Our initial interviews for training comprised about 50 applicants, who
 
showed up the next day through word-of-mouth, before the announcement on the
 
radio could even be made. 
Criteria for trainee selection were as follows:
 

" availability for temporary work for six months
 
" willingness to be on the road most of the time
 
" 
possessing at least six years of less-than-U.S.-highschool equivalency
 

(cinqueme classe)
 
• can read, write and speak French
 
" 
can speak the lingua franca of the Province, Fulfulde
 
* 
the staff taken as a whole represented sufficient linguistic capability
 

to cover all known local primary dialects spoken in the 25 localities
 
• the staff taken as a whole represented an equal proportion of men and
 

women
 
" had to be a resident of the North Province.
 

Final recruitment for hire as field enumerators was based on the following
 
results:
 

" 
daily evaluation of classroom and field performance from personal ob
servation by the training staff
 

" results of a final examination, of which the upper two tiers were con
sidered as "passed" based on such questions as:
 

- give at least three study objectives of the survey,
 
- give at least five questions relevant to water,
 
- for each fuel-keros.ne and wood-give at least five reletvant questions,
 
- what do you say to the respondent after you have concluded the interview?
 

" 
one woman with weak litera-cy in French was arbitrarily favored because
 
of her strong identity as a Muslim and as a member of the Fulbe ethnic
 
group; factors which would facilitate access into the traditional kitchen.
 

In retrospect we were satisfied with our recruitment criteria. Having local

residents, instead of more sophisticated University students from outside the
 
region, helped a great deal in avoiding problems of access and rapport. In
 
some cases local language interpreters were hired by enumerators at government
 
expense, where there were not enough local speakers of that dialect available
 
that day for the interview. We did find out that equal representation of women
 
was not necessarily required from the viewpoint that only women could enter the
 
kitchen. If a male enumerator was on the spot, he could speak to women in the
 
kitchen, as long as he ";as accompanied by her husband or other adult male
 
member.
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Enumerator Training
 

In terms of content, the following was covered over a ten day period in
 
Garoua in April 1980:
 

" purposes of survey
 
" overview of renewable and traditional energy forms
 
. introduction to questionnaire
 
" sensitivity to being an enumerator in private households (day 1)
 
" practice interviewing with one another
 
" discussion of performance
 
" practice of transcription (days 2-5)
 
" morning visit to selected urban household compounds nearby: the first
 

visit to observe a peer interviewing a family; subsequent visits in
 
small teams for personal practice.
 

" 	morning visits to a nearby village outside Garoua: observation of
 
village entry negotiations in meeting with traditional leaders; ob
servation of one peer interviewing a family, followed by practice
 
interviews alone; practice talks with authorities
 

" 	each afternoon session covered a critique on problems in interviewing,
 
observing and transcription problems as well as style and content of
 
questionnaire questions. (days 6-9)
 

" overview of community-development animation principles
 
" final examination
 
* 	administrative procedures (day 10)
 

NOTE: "pretesting" of the questionnaire (see pages 28-29) took place
 
during days 6-9.
 

We 	used the following processes during the training period:
 

" 	lectures with mandatory note taking to practice transcription
 
* 	role playing of interviewer and respondent by trainees exchanging roles
 

after each performance had been critiqued by training staff and pz ers
 
" observation and critique of peer performance in the field
 
" practice interviews
 
" open discussion
 

Our emphasis in training on personal conduct in establishing rapport with
 
respondents was found later to have been rewarding in the sense that no in
cidents of lack of cooperation were ever reported. Stress on knowledge of the
 
content of the questionnaire especially on fuel and water made later interviewing
 
easier.
 

On the more negative side, there were several lessons we learned. First,
 
we found that the training technique of employing peer criticism after each role
 
play performance was not culturally appropriate; such an activity only exacerbated
 
the ongoing sexual rivalry between two groups of men and women. We later tried
 
having only peers of the same sex criticize one another, with underwhelming results.
 
Secondly, our reliance on the quality of trainee feedback was excessive. Due
 
to local customs of courtesy bias, deference to authority, we lacked candid remarks.
 
In addition, by _ixing a class with 10 women and 10 men, the present writer noticed
 
that there emerged almost two armed camps. The men were insulted sharing such
 
"serious" work with women; the women were always overly defensive and constantly
 
argued with the men; both groups refused to share seating. As soon as we relaxed
 
the need to make peer criticisms, the two groups got along better. But initially,
 
the present writer had been seized with a powerful sense of deJa vu. Furthermore
 
we noticed that the lecture on community development catalyst principles was a
 
bit too abstract. One major deficiency was that field supervision during the
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practice interview sessions was almost non-existent, because of administrative
and language problems. 
Finally, we should comment on the representativeness of
families for the practice sessions. 
In the town, they were personal friends
of the enumerators. 
In the nearby village they had been hand-picked by the
head man. 
Given the urgent time needs to get as much practice as possible,
and that the enumerators were already local people, such an arbitrary selection
did not cause problems. Initial enumerator confidence was bolstered due to the
ease of interviewing cooperative respondents.
 

Enumerator Performance
 
In general the enumerators were faced with a very complex and difficult
questionnaire to administer. 
Even though the instrument was designed to solicit
subtle responses, we found out later that in most cases replies written down
were overly general, too brief and cliche ridden. 
We suspect this was due to the
exhaustion of administering a 2 hour interview. 
We observed that questions
were asked in 
a choppy manner with too much pause between each one for on-the-spot
transcription. Improvement of this process with increased but expensive training
might have resulted in 
a greater free flow of information. 
In the post-survey
village visit we were able to get some additional depth to original questions.
It was not logistically possible that enumerators could stay resident in 
a locality
for an extended period to obtain more in-depth rapport. 
In any case, some
questions were still difficult to ask. 
We suspect this to be the case because
of the high frequency of blank responses to similar questions, or in part what the
computer registered later as "missing cases." 
 Simple language translation from
French to the local dialect slang was a tough enough job.
 
Logistics and Scheduling
 
A staff of 18 enumerators, two field supervisors and two drivers, with a
short time, two vehicles, were developed in two teams, one per vehicle and
supervisor. 
Starting in May 1980 (dry season) all areas vulnerable to later
rainy season road isolation were covered first. 
Therefore the survey progressed
from the extreme north southward until the end of November, always trying to avoid
the possibility of confronting impassable roads. 
Despite availability of only one
vehicle since September, scheduling was effectively re-adjusted. 
When all staff
convened in Caroua for coding work in October, that city had been reserved for
interviewing and observation during that same month. 
Since practically all the
enumerator staff lived in Garoua, data collection could continue on foot while
coding continued. 
Meanwhile the one vehicle was used to transport coding staff
out of town at a nearby empty laboratory where coding went on. 
When coding
staff were to be transferred to Yaounde, they first used on vehicle to finish
up data collection in the extreme south of the Province.
 
Because enumerator staff were considered as temporary staff, in many cases
they never recovered all expenses for per diem and medicine purchases. Payments
for some out-of-pocket expenses were made on an ad hoc sporadic basis, which
affected morale. 
In two instances cash flow problems held up salary payments
for a few weeks at a time; in most cases, a great deal of trouble was taken to
insure that payments reached on time. 
But dependency on one vehicle did cause
problems: with the entire staff to be transported, several trips had to be made;
some were idle, all wasting time. On one particular trip, the staff had to be
cramped into one vehicle and their baggage sent by public transport.
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Field Supervision
 

Supervisors had several duties of their own in addition to monitoring
 
the performance of the enumerators:
 

" 	in order to keep them sensitized to field conditions, they were
 
expected to undertake a number of family interviews themselves, where
 
language presented no problem, as the two could not speak Fulfulbe.
 

" 	introduce and interpret survey objectives and practices to local and
 
traditional authorities on initial visits to localities. Only in
 
one locality did they fail to produce to the local magiatrate the necessary
 
government travel orders (ordre d'emission) and the data collection
 
activities were postponed until a repeat visit could be made by the
 
survey director.
 

• 	undertake interviews with local authorities on Section I of the
 
questionnaire - information concerning the locality.
 

" 	collect quantatitive data qualities and prices in locality markets
 
for Section IV of the questionnaire.
 

.	 convert all local units to metric system.
 

" 	handle all cash payments for gasoline and other similar expenses.
 

" 	arrange for as much free lodging as possible, which meant contacting
 
local high schools and other public places to let out empty dormitory
 
space. In some villages, supervisors had to approach local authorities
 
for help.
 

" 	reimburse enumerators for interpreter expenses when necessary.
 

• 	verify all completed interview and observation questionnaires for each
 
family to check for legibility, explanation of blank responses, and
 
clear expression.
 

• 	monitor consolidation of all documents, verify proper classification and
 
numbering of questionnaires.
 

With such a host of duties above, it became clear that personal supervision
 
of the enumerators was suffering. Therefore it was decided in August to convene
 
a three day workshop with the two field supervisors by the survey director
 
and his consultant. A look at Exhibit 5 on pages 40-42 list the powers and
 
duties for each supervisor, after a two day exercise to identify them clearly,
 
as well as to work out difficult inter-personal relationships between the two
 
supervisors. For the latter problem they were left alone on the verandah for
 
about two hours and then called in the trainer when they felt there was proper

resolve. In order to arrive at the schedule of weekly work as outlined in the
 
matrix on page 42, a division of labor by task and time was chalked out according
 
to meeting a reasonable weekly labor time budget. Roles in the form of planning,
 
coordination, approval, execution, verification and decision-making then were
 
assigned to each supervisor for each task. The two supervisors had the burden
 
of determining these duties, time budgets and assigned roles, with the trainer
 
acting only as a facilitator.
 

As a result of this workshop, there was no clear indication of field super
visory performance improving in terms of more initiative, decisiveness and
 
better-organized and more-productive supervisory time. Perhaps the
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Exhi bit 5 

Role@ and work schedule for supervisors 

XEU*A !IC AM A UA REH6n=E~BLQ UmI DU MAUM20UNsm m4- . B23 E=WIQ Paz~ ftraing.Ptzlte 

MEWnv D 0OOIMEnIEEmiEs RS
 
IT NEIIEB
 

13 3 wEEC15 sUE IRS ENERIES. 

JKNQBMSUM E S POO!IAITES IT I= M8OMI 
DEGTIQUE DAN kPROVxma In Won, 

-Am6Gor .ba~ue Jour Ia, quaiitd des Infornations rogues par Ion eauturs 
at demed el possible ian. reprise do l'interylsw de la m~za. famiflee 

-Ddtezuinor is tondano. dos anqutuzr au, ovirs des lnterzyLm*s 
- Jumlifier lea dplaments des vWhlolem do i'enqu~tes
 

- Eettre lea quOstionafrrblen raylis mux Wdmwse
 
-Supervisor log ap6zations dui oodgoe
 
Anlyr Is sontem dos r 6poness man oodeso
 

* baaoher ian interpr~te ou ian guide sulymit Is ndcess1td at n4goolmz sam 
malasz. dams la limits dua budget* 

-Pzdamiter ohaquo sl in bref zappar ormnnt to nambre do fftlli.. muht~m 
Is numbre do questionmr~s oodds, le amobre do questionnaires non remp2±s, s its
des iocal±tis onqultdm, ism oozdulute dos maquteurs et leg dtdponsom offectuiese
 
2) it= wggpW A WRax3
 

BoUaiettr?.1*sprdolaticn du mauprvisaur gdnd4zs 
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personal characteristics of both supervisors accounted for this. 
But what

is clear is that adaptation of Western-style management-by-objectives training

and planning assistance techniques show limited potential in the context where
 
they were applied. 
Even a very simple system for recurrent evaluation of
 
enumeratots to give the latter staff an idea how they were doing was never
 
implemented.
 

Other actions of a more successful nature were taken in order to try to
 
improve the quality of enumerator field performance.
 

In August the survey director convened the entire staff and carefully

reviewed all technical and disciplinary problems. Staff morale and performance,

especially among the enumerators, visibly improved following that meeting.
 

A number of enumerators who presented inter-personal problems or who were

unproductive or took unprofessional short cuts were quickly and decisively termi
nated on the spot. Later appeals never worked.
 

Finally the junior supervisor was shifted to coding duties where he found
 
his true level of competence and a member of the enumerator staff was pro
moted into that vacant position.
 

Despite these problems a great deal of valuable time by the survey director,

otherwise engaged in technical and administrative duties relating to the survey

in Yaounde had to be sub-optimally diverted in solving day-to-day logistical

problems with drivers, vehicles, deployment of staff and discipline problems.
 

Documentary Research*
 

Before the commencement of the data collection, in March work began on
 
collecting a bibliography and annotation of socio-economic documents on North
 
Province conditions. This activity was usful for initial creation of sample

frame and size, but the activity lapsed until October. When LRE gained a
 
cadre of additional researchers in December, efforts continued up until the
present time. Practically all bibliographic sources for research were borrowed
 
from USAID Cameroon.
 

Such research has several purposes: to determine what is already known
 
in order to help edit the questionnaire, to assist in sampling decisions, to

assist in framing study hypotheses (see next section) and to offer supplementary

evidence for the final report.
 

There were two main difficulties with documentary research during the survey.

First not enough of it was done soon enough. The content of the questionnaire

remained unedited and thus contained questions that had aleeady probably been
 
answered in other documents. Secondly, after October so much annotated information got collected, that there was no organized way to retrieve and manipulate

documentary data. 
When the survey director and the consultant combed through

the documents to laundry-listed possible hypotheses, it was difficult to know
 
what was important, accurate and relevant. Nevertheless the present writer
 
is confident that sufficient documentary evidence will be added to the IRGM
 
survey report due in April 1981.
 

*Highly recommended, although the source is oriented to physical features,

U.S. Dept. of Agriculture, Soil Conservation Service, and Fonds d'Aide
 
et de Cooperation, France, in cooperation with U.S. Dept. of State, Agency

for International Development. 
Resource Inventory of North Cameroon, Africa.
 
Washington, D.C.: n.d. (also available in French).
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Study Hypotheses
 

From reading and Interviews with experts and with enumerators, the
 
survey director and the present writer began to formulate in September
 
a number of study hypotheses, relating a number of dependent variables
 
to independent or intervening variables to prove an a priori point. 
There
 
were a number of reasons why this activity was considered important. First,

the sheer bulk of information we were collecting, even later to be coded
 
for electronic data processing, made it very difficult to know what was
 
important to know in the data collected. Secondly we had no pre-conceived
 
ideas of what we wanted to know, and with reasonable accuracy and realism
 
we had to create a few of such ideas in order to formulate some focus in our
 
investigation. This was essential for our final report, and would prove

useful in providing a focus on what was important in the documentary evidence.
 

Initially 65 statements were prepared. An example is shown on Exhibit
 
6, 	page 45:
 

• 	Independent variable: eco-climatic zone
 
Intervening variables: crafts manufacture requiring a lot of fuel
 
availability of alternative fuels
 
Dependent variable: fuels used for all crafts manufacture
 

• 	Hypothesis: 
 people tend to use same fuel for crafts, even with pro
vision of optional choices for other fuels
 
Extrapolation: the nature of crafts technology governs fuel use,
 
rather than availability of supplies.
 

Then with a number of prolonged interviews with a few enumerators, well
 
experienced with impressions of data gathered in the survey, as well as their
 
own familiarity as residents of the North Province, each hypothesis was ex-.
 
amined. 
About 30 were found to be unrealistic or inaccurate. Then careful
 
examination of the questionnaire and codebook resulted in another 25 or so
 
being cancelled because of problems in questionnaire design or in data pro
cessing technology. Three more hypotheses were discarded when we saw simple

frequency print-outs for one of several questions to be included in the
 
statement. 
Finally, seven left were processed. There were programming problems

for two, and five lacked sufficient sample of size of responses to be
 
valuable. 
The result was that no hypothesis could be proved statistically

for this report. Nevertheless, the exercise was beneficial in that it helped

to 	identify the important parameters and variables useful for outlining the
 
final report and in final question selection for computer processing. For
 
example, several unsuccessful hypotheses stressed the importance of purchase/

sale versus free collection for fuels and water. 
Most frustrating was the
 
inability to determine a proxy for an individual's notion of wood scarcity.

Since asking distances was not included in the questionnaire on the assumption

that people do not think in length of distances as they do in terms of time,
 
we attempted to get a frequency distribution of the amount of time it would
 
take for a person observed to be leaving the household compound to go out
 
and collect wood on foot and noting the time of return. Ue found that even
 
determining time to collect wood would not be very valid as we were informed
 
by our staff that when people go out and collect wood, they also pick vege
tables or shop or see friends.
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Questionnaire Classification and Numbering
 

In September, efforts began to consolidate all interview and observations
 
of the same questionnaire together. 
Then the packet was coded for location
 
and family, although the latter was numbered in random order of classified
 
questionnaire. These numbers did not correspond with family household com
pound numbers used for siting. (see page 36). This effort took a great deal
 
of time, about 25-30 person days. In order to maintain better control in
 
the future it is recommended that the family interviewed be initially

assigned its control number during the time of interview rather than in
 
classification. Even though the family's results are discarded for some reason,
 
it it not necessary that family coded numbers are consecutive.
 

Codebook*
 

The book comprises 18 ensembles for families and five ensembles for in
formation on the survey sites. 
Each ensemble includes all information that
 
can be key punched on an IBM 80-column data processing card. These ensembles
 
are called "cartes" for the pre-coded information and are called by the same
 
term "carte" for the coded data for each family entered on each line of the
 
coding summary sheet.
 

Each question is formated in the code book as follows:
 

• 	number of the question (according to same numbering system used in the
 
questionnaire).
 

* 	instructions or. coding
 
the column numbLc of the summary coding sheet where code is to be
 
entered, e.g., "col. 11-20.!'
 
the number of columns reserved for each number of allowable answers; 
e.g., ( . 

* 	list of answers with their appropriate pre-codes.
 

To come to the point of publishing this document, we went through a
 
rather hit and miss process:
 

• 	take the complete questionnaire and rearrange all questions according to
 
some logical progression (i.e., problems, sources, uses, environment),

rather than in the original order for enumrator and logistical convenience.
 
This process allowed us to spot repetitions and ambiguities.
 

" 	Make a list of all questions to standardize expression and to economize
 
on wordage.
 
Convene a number of enumerators to list all possible, frequently men
tioned (from their experience) answers to each question.
 

• Rearrange all questions back to the original questioniaire order.
 

" On the assumption that electronic data processing wis not available
 
in Cameroon, and that it was not politic to carry all raw data back
 
to the United States for machine processing, we initially devised in
 
somewhat a romantic view a hand-processing system based on the edge-hole
 

*A copy of the instrument, Codification des Donnees can be requested from
 
Institute des Recherches Geologiques et Minieres, B.P. 4110, Yaounde, Cameroun,
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NMplA of 06debook
 

QUATRIEME CARTE
 

IIB, 1I1, D RENSEICNEMENTS GE.NERAuX SUR LA PECHE. 
IAU.
 

L'ARTISANAT ET L'ELEVAGE
 

Identification i
 

.Localtdt col.1-2 (2c)
 

Famillo : col.3-6 (4c)
 

Numdro do carto : col.8 (4 on Col. 6)
 

Soxo I col. 9 (M - F) 
Moi__s I Col. 10 (1c) 

Codago :
 

Mois
 

3onvier 1......... Juillot 7
I *...... 

F6vrier ,....... 2 AoOt .......... 0 
Marc .......... 3 93.. Soptembro ,.... 
Avril ........... 4 Octobro ...... 

Mal ............ 5 Novombre *,.... N 
Juin ............. Docombro ......
6 D
 

23. AOAM 41-0 ger ILI fm be 1SurAmvatarO 
col. 11-20 (10c) 

La transcription doo donnies do la riguro so fait suivent
 

Is oh6na ci-epi 6a :
 

Animoux (1c) - Propridtoiro (1c)
 

pour un maximum do 5 animaux donc 10c (Col. 11-20).
 

Codage 

animaux (1c) 

BgOs ....e....B Porca ......... P 
Moutone ......... M Lepine ........ L 
Chbvzre ...... C Choveux ... , S 
Volilmas ....... ,V .Canard .00.... T 

Autros .... + 

47 Non concornd... * 



format of the McBee Card, where wires could be pushed through to
 
count off similar answers.
 

The survey directcr has serious doubts whether such a system could be
 
used for processing up to 2,006,000 basic data elements without institu
ting employment scheme. He therefore was successful in identifying
 
a computer science consultant at the University of Yaounde, with
 
whom the IRGM signed a contract to provide all services from codebook
 
prepation, supply of summary coding sheets, keypunching, programming and
 
computer runs. The consultant's university already has a contractual
 
access to the Government's computer at the Presidency used by many
 
ministries already.
 

"	Given tie availability of a source for electronic data processing in
country, the entire code book draft had to be revised, to accommodate
 
multiple answers for single questions and multiple series of questions
 
to conform to matrices in the questionnaire.
 

" 	In order to validate the pre-coding the survey director took a small
 
sample of 33 completed, verified, classified and numbered question
naires to Yaounde. There, he, the consultants and a small staff surveyed

all answers to each question in order to resolve last-minute ambiguities

and confirm estimates of numbers of columns that had to be reserved for
 
each question.
 

The coding tool turned out to be quite useful. Pre-codes were found to be
 
quite accurate, based on later computer results showing that the amount of
 
absolute frequencies in the pre-coded answer "others" was quite small. 
Only

in very few cases did certain codes have to be added in pencil. A small problem

that did not create difficulty was that some pre-codes were found later to lack
 
complete mutual exclusiveness. For example the pre-code for a family owned
 
well could overlap with the other pre-code for a "private" well. However,

in preparation of the final report such non-mutually-exclusive codes were
 
easy to consolidate.
 

Coding Training
 

A two-day training program was held with the below content elements:
 

" 	purposes of coding
 
• 	explanation of how to use the three tools: questionnaire, code book
 

and summary code sheets (see Exhibit 8, page 49)

" penmanship practice for letters, numbers and symbols. 
For example, 

need to write the capital letter, "0", as "0". 
• 	Coding practice: all use tools at same time for same questions.

" 	Coding agreement. Without supervision determine what coders wrote
 

down to see if certain biases could be removed.
 
" 
Need for discipline, quiet, neat, comfortable (air conditioning provided)
 

atmosphere.
 
The two-day exercise gave supervisory staff an opportunity to determine
 

who could continue on coding and who should continue on interviewing.
 

Coding and Keypunching
 

Coding went on for about five months, with reduced staff, overlapping

the period of data collection of two months. Initially there was too much
 
stress on speed at the expense of accuracy; priorities were quickly reversed.
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Initial coding went through the first to the 18th ensemble for the 700-odd
 
questionnaires ready for coding. 
As soon as that batch was finished, the
 
remaining number of questionnaires were covered.
 

Supervision involved certain elements: troubleshooting, verification by

each column to insure that the proper codes only were entered. At the end
 
of each ensemble the coded families entered on the summary coding sheet were
 
checked for duplication or missing cases.
 

The greatest problem we faced in this activity was weak coding super
vision. Other than the personal intervention of the survey director, no-line
by-line, family cartes were checked. For example, for a particular ensemble
 
"Fifth Card" the appropriate codes for family "0294" needed to be checked for
 
accuracy. 
Spot checks were made for some and not all ensembles. However,
 
during coding some coding agreement exercises with dummy questionnaires were
 
employed in order to identify coder biases.
 

Despite columnar verification (codes for one question, 30 families each
 
summary sheet), a number of "unauthorized" codes entered onto the final
 
computer print out sheets; fortunately in all cases thenumber of absolute
 
frequencies against these "unauthorized" codes were trivial. These codes
 
might have represented keypunching errors. The possibility of coding errors
 
does exist however. The computer consultant reported that the computer had to
 
reject quite a number of inapplicable codes. The computer print outs (see
 
Exhibit 9 on page 51) show a number of "missing cases"; i.e., no computer

electronic reaction to the reserved space. 
This number of missing or not
 
answered and no explanation for no-response given by interviewer or observer);
 
coding or keypunching blanks; and finally, and certainly not prejudicial

the number of reserved spaces allocated for multiple answers to single questions

exceeded actual frequency of respondent reply. For example, if five possible

columns are reserved for the question, "what are the principal problems affecting
 
all?", and respondent gives only two answers, then the number of "missing
 
cases" is automatically three.
 

Question Selection for Final Report
 

With the help of some documentary research and the number of study hypotheses,

the present writer felt confident that about 45 questions would be germane
 
to his report on survey findings out of a possible field of 300 questions.
 
The IRGM chose an additional 35 or so questions. In the present writer's
 
final report a few of the selected questions were not used.
 

Programming and Print-outs
 

With the help of the packaged program, "Statistical Package for the
 
Social Sciences"* the 80-odd questions were provided in the form of absolute,
 
relative, adjusted (i.e., excluding "missing cases") and cumulative frequencies.
 
A number of cross tabulations for matrix construction were also provided as
 
well as programming for the study hypotheses, later :un in AID Washington. For
 
an example of a print out, refer to Exhibit 9, page 51. For all print-outs the
 
frequencies for "others" ("autres") were provided. The present writer had no
 
time to check the notebooks for each ensemble to determine what answers were
 
written down. As stated earlier, however, the irequency of "others" averaged
 
between 3-6 percent.
 

*Order from McGraw-Hill: SPSS ed. (princival text), SPSS Primer and SPSS update.
 
Order from SPSS, Inc.: SPSS Statistical Algorithmns, SPSS Pocket Guide, Release
 
8. Keywords: "The SPSS Inc. Newsletter".
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Post Survey Village Visit
 
The visit to a market town to discuss preliminary survey statistical


evidence proved to be valuable. One enumerator, an inhabitant of the town,

had easy access to women brewing beer in a nearby bar, men selling cattle
 
at a nearby market and crafts people at home. 
The present writer chose properly not to witness these discussions because he felt his presence would
distort the atmosphere of informality. 
Even the supervisor of the enumerator,

a citizen of Cameroon but not native to the Province, was told politely

by the inhabitants to wait in the vehicle. 
The intent here was to lend a

certain human dimension to cold statistical tabulations. The results of

the visit confirmed key survey evidence and lent valuable perspective and depth
 
to certain questions.
 

4. CONCLUSIONS
 

The main methodological difficulty faced in this survey was that,

although we did all the right things pretty well, we did them in the wrong

order. 
A look at Exhibit 10 below will give an idea of the problem.
 

Exhibit 10
 

Sequenoe of survey activities
 
Principal 
 Order
 
Activity start 
 Ider
Ideal Ata
 

documentary research 1 13 
survey purposes 2 1 
study objectives 3 3 
study hypotheses 4 14 
data processing soft/hardware 5 10 
sampling frame 6 7 
sampling size 7 8 
budget 8 4 
draft questior-naire 
(a) pretest questionnaire 
b)(inoorporate)oodebook 

train enumerators 
(a) start data collection 
b) start coding 

9 
1a) 
10(b) 

11 
12(a) 
12(b) 

2 
6 

11 (not incorporated) 
5 
9 

12 (not started with data collection) 

Drafting the questionnaire was our second activity; ideally it should have
been the ninth, following research, aims, finding out what data processing
facilities are available, undertaking sampling planning and then budgeting.
The initial budget was prepared for government approval before we had an idea
of a more accurate estimate of later real data processing costs, as well as
predicting what would be the financial implications of what turned out to be
complicated and expensive data collection activities. 
Our enumerators were
trained during the same time that the questionnaire needed pretesting. 
The
outstanding gap between the ideal and reality was our putting documentary research
and formulating study hypotheses last instead of ideally first.
 
The main explanation for the bad sequence was that technical assistance
for design of the quEstionnaire had to be deployed at the start of preparations for the survey, because the consultant was available only at that


time. 
Therefore the designer was handicapped by lacking knowledge of the
outcomes from documentary research, study hypotheses and sampling planning.

Besides, the pressure to start data collection was so intense that we
 
were in 
too great a haste; although such pressure did create
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a productive atmosphere. Finally it must be admitted that the present writer
 
cannot exculpate himself from some responsibility in wrong sequencing. The
 
project was a learning experience for him and for his colleagues. At least
 
the experience has proved conclusively that outside technical assistance is
 
never infallible.
 

Nevertheless premature design of the questionnaire placed frustrating
 
burdens on later survey development. We looked for secondary research to
 
fit the questionnaire; rather than the preferable reverse. Our study
 
objectives became fossilized before we could edit them into more manageable
 
proportions, all to serve the purpose to cut down on the number of questions
 
asked. Because the knowledge of what technology was most feasible for data
 
processing became apparent five months after questionnaire design, we were
 
forced to publish a separate code book. Most frustrating was that in many
 
cases the questionnaire instrument could not accommodate the study hypothese
 
that had to be formulated once the questionnaire was a fait accompli.
 

There are a few other technical difficulties In the methodology, especially
 
relevant to data processing for the final report on survey findings. (refer
 
to pages 1-23). Because of limits on programming budget, all data had to be
 
aggregated Province-wide. For scientists and project planners in Cameroon,
 
much of the information presented disguises important variations among regions,
 
localities, principal activities, urban, rural factors, wet/dry seasons and
 
other cultural phenomena. Even for readers who are interested in extrapolating
 
results here to apply to drylands outside Cameroon have to be warned that data
 
from relatively rainy verdant areas had to be aggregated with drylands data.
 
However, the former type of area represented only about a 25% frequency with the
 
other areas. Secondly, in agreement with his colleague's rejoinder in the
 
Appendix, the writer cautions the reader to interpret frequency distributions
 
carefully. In most cases, multiple-answer questions have been chosen for
 
the report on survey findings. Consequently, percentage frequencies could
 
not be according to number of respondents but only to number of responses.
 
For example to say that the lack of water is repeated 30% of the time for
 
all possible responses as an important problem affecting all (see page 4),
 
may represent that population most articulate in expressing themselves by
 
being quite expansive (i.e., listing five allowable responses instead of
 
other respondents less thoughtful of reflective listing only one or two re
sponses). It is important to know out of the total sample, how many families
 
stated lack of water was a problem, and where are they located. Unfortunately
 
such computer programming expenses were not affordable. It is hoped that
 
IRGM report due in April 1981 will handle this matter.
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'PART III-FUTURE ENERGY SURVEYS
 

What we have learned about energy and survey methodology from our
 
recent expc-ience in North Province, Cameroon, can now be discussed in
 
the following terms applicable elsewhere in Africa:
 

• the study environment
 
* energy
 
* survey methodology
 
* conclusions
 

1. THE STUDY ENVIRONMENT
 

The limieu for our survey has certain comparable features with areas

outside Cameroon. 
Our survey covered mostly drylands and savannah country.

However, we did include the southernmost administrative department of

the Province; 
an area having more in common in rainfaillpatterns with
the rest of Cameroon, than with the rest of its own Province. That is

why the document cited in the footnote on page 43, Resource Inventory

of North Cameroon, Africa, excluded that Department in its study terms
 
of references from the other five departments of the Province.
 

Culturally, the North Province provides a pattern for other analogous

areas. 
The Province contains Muslims, Christians and animists. Families
 
appear to be made-dominated in a joint family structure. 
In the northern

plains of the Province there is some ex-mountain migration. The Province
 
contains about 25 major ethnic groups, including one that after settling

in the region for the last few centuries has dominated in cultural, political

and economic ways, after having enriched itself from culture from populations

already established. 
The observer has a sense that daily life exemplifies

what are conveniently classified as rural behaviors and values as compared

with urban ones, even in neighborhoods of localities we arbitrarily listed
 
as "urban." Although people in the Province practice nomadic as well as

sedentary activities, we suspect our survey data collection was more oriented

toward the latter than to the former. 
Perhaps the same pattern of "isolation"
 
exists elsewhere (i.e., entry from outside).
 

2. ENERGY
 

Our findings on energy are probably daily representative of some other
 
areas in Africa. 
People use fuel at home mainly for cooking: people with

disposable cash income in larger settlements but kerosene for lighting (per
haps more than electricity for that purpose) and for quick heating purposes.
 

But we offer a few warnings on the above generalizations.
 
Although there might be room for improvement of distribution of energy


between the southern portions of Cameroon and the North Province, the
 
country as a whole is becoming self-sufficient in fossil fuels including

their own in-country refinery. 
The country may be able to afford subsidizing

the initial costs of kerosene. Obviously not all other African countries

might be so blessed, especially Kenya, which has to use the bulk of its

foreign exchange for fossil fuel imports.
 

Cameroon has one of the richest reserves of forest on the continent.

Even the North Province has almost 900,000 hectares of protected woodlands.
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We might recommend that for the North Province there should be a greater

diversification of fuel choices and that the stock and flow of wood supplies

be better managed; in other areas of Africa, gross shortages of biomass
 
may require augmentation of the supply, period. We would say the same
 
for a few isolated pockets within the North Province itself. Furthermore,
 
we suspect that the availability of disposable income in the North Province
 
that people say they have to buy wood and water easily, may not be the cases
 
in other income-poorer areas. We still do not know yet who has all this
 
money to spend, because our initial programming on processing our data had
 
tc be overly-aggregated to be Province-wide. 
We can say with some assurance
 
that in Cameroon's North Province, animal droppings are continued to be div
erted toward fertilizer and not fuel. People in Lesotho lacking fossil
 
fuels and all forms of biomass rely strongly on animal droppings for fuel.
 
Most people in the North Province do not have to use animal droppings for
 
that purpose, not simply because, as one writer has remarked, the quality

of animal droppings there is rather poor (too much water; thin substance,
 
etc.), but because there are alternatives. Similarly, people in the North
 
Province use certain agricultural residues for fuel; the same types of
 
residues that are not fed to cattle. 
Pther areas with less potential for
 
vegetation may not have this option.
 

In terms of the potential for substituting renewable energy conversions
 
and end-use technologies for the existing stock and flow of biomass and
 
supply of fossil fuels, perhaps the state-of-the-art for such technologies

in Cameroon is in 
a less advanced sitage relative to other African countries,

such as Senegal, Niger, Sudan and Rwanda. But these countries may be in
 
a much greater risk exposure to interruptions of fossil fuel supplies, as
 
well as financial vulnerability to pay the import bills. Given a relatively

healthier energy balance sheet and :low statement in Cameroon, perhaps that
 
country can afford to buy more time until their own renewable technologies
 
come on stream; therefore, flooding the countryside in the North Province
 
with more kerosene and diesel oil inuy make more sense today than for the
 
other fcur countries mentioned.
 

However, one pattern inferred by the present writer in the North Pro
vince, is that even given a macro-supply picture of energy that may appear

not to be so problematical compared with more distressed areas elsewhere,

deemphasizing energy conservation, may be useful as a policy consideration
 
elsewhere. That is, on the micro level, people, given scarce energy re
sources, conserve in an optimal manner, whether they like to or not. 
Nobody
 
can convince them they need to cook less, drive less, pump water less
 
frequently, or turn out their lights earlier. 
More energy, albeit, more
efficient energy have to be brought in from the outside; and, as far as
 
end-users are concerned, greater thermaL efficiencies can safely remain a
 
hidden agenda.
 

3. SURVEY METHODOLOGIES
 

The conventional approach to something that we admit we do not know
 
much about is to decide, let us learn more about it. Fair enough, but
 
the way we in the rich countries go about finding out more is to get very

data and information-intensive, especially in social science inquiries,

through heavy reliance on lengthly and expensive household surveys.
 

For the future, the present writer asks that the above assumptions be
 
seriously questioned for finding out more about energy in Africa:
 

How can such household surveys, indeed, investigations in a more
 
general sense, be more cost-effective?
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" 
Do we have to insist that energy surveys be so totally com
prehensive about energy in daily life?
 

" 	To what extent are unfettered social science energy surveys
 
more self-serving to the financial sponsor than to the surveyors
 
in the data country of origin?
 

" 
To what extent can we package and export energy survey instruments
 
elsewhere?
 

Let us take up the first question. The survey on energy potentials

and needs in North Cameroon costs funders about $180,000, without including

hidden costs of free use of facilities and management support, but in
cluding outside consultants. What did we buy? How do we know if we were
 
being economical or not? What is a good measurement - $180 per family (1002

families); $72 per interview contact hour (2k hours per family); or

$0.36 for each family to ask one of 500 basic questions or $0.09 to retrieve
 
one basic data element for the same family given the above family sample

size. 
All we know is, that even if we exclude consultant's costs, it does
 
not appear likely the local government would be persuaded to fund such an
 
activity totally.
 

For whatever figure economists finally decide is the fairest most

objective measurement standard, let us ask an additional question: was
 
the survey worth the money to reach the objective of identifying a feasible
 
policy, program, or even, project intervention; or identify valuable further
 
research and development studies? 
Maybe no, just to identify interventions;

maybe yes, to discover a lot of useful data on that intervention found out
 
some other and cheaper means.
 

We suspect intuitively that the price was high, and will remain high

if we leave the survey results in Cameroon and not try to make the next
 
survey much cheaper by exploiting all we learned in a similar place- North

Cameroon. Many social science researchers, however, love to start anew with
 
tabula rasas, with scarce dollars grabbed from many competitive priorities;

let alone developing country scarce research and managerial resources to
 
support the effort. 
Without risking any longer the possibility of being

considered vulgar in trying to put a price tag on knowledge, let us accept

for the time being that the knowledge we gained about energy and water was
 
worth every cent. Then we have to ask the question, can be learn as much
and as well with a cheaper budget? In the next section on conclusions we
 
offer a few ideas.
 

To get at the second question about comprehensiveness we argue that
 
pretty decisive limits have to be imposed at the outset on the scope of what
 
we need to learn about energy in daily life, with the help of documentary

research that becomes contributory to our investigations. "Energy" in its
 
pure form is abstract; an invisible good, no matter how overridingly important

it 	is. 
We can pursue energy into almost any imaginable dark corner of en
quiry that our knowledge and logic lead us to. 
 We can continue to be risk
averse by starting first with what energy informs - agriculture, handicrafts,

industry, etc.  and then look for the energy dimension. This means not
 
making a survey of energy-in-agriculture, but taking existing agricultural
 
surveys and supplementing the data results with a few additional questions

relative to energy. The families interviewed beforehand on agriculture

and the previous survey authorities and funders might appreciate the gesture.
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But more importantly, we have to worry how people in developing countries
 
become affected by such survey attention. In our culture in the U.S. we
 
have learned that people may react quite positively (i.e., increase their
 
work productivity) when they perceive that special attention (i.e., surveys,
 
efficiency studies) is being paid to them, i.e., the so-called "Hawthorne
 
Effect." Such questionning of course is not new also to people in developing
 
lands who are approached by a host of authorities to assess their wealth
 
for tax purposes. They either say nothing, or say what they believe the
 
interrogator wants to hear. A good survey can avoid such a courtesy bias.
 
But even the best-administered, most sensitive survey cannot avoid raising
 
people's expectations that something beneficial might happen to their lives
 
following their interviews. Nobody ever remains around to help make the
 
connection. Comprehensive energy surveys risk using up the line of credit
 
of welcome the respondent offers to the enumerator. There may not be another
 
chance to find out something new. In the next section the writer off-rs ways
 
that energy concerns can be folded into an existing enquiry.
 

To address the third question, who benefits from energy surveys, we
 
acknowledge that it is nice that people who have money to spend on energy
 
should be as sophisticated as possible about how energy works in other
 
societies. Sometimes this concern crowds out what the country of i;,
 
origin wnats to learn about energy. For example in Cameroon, the outside
 
funding authority wanted to find out what the results of an energy survey
 
might tell them what to do about energy in the future. This meant stressing
 
a social-science-oriented instrument to get at the answers. The local
 
surveying organization alreed and cooperated in helping to make the desired
 
outcome happen. But the organization had originally its own idea of what
 
it wanted to learn in a rather brief, physical measurement-oriented, technology
oriented, balance sheet on energy. The social science concerns were grafted
 
onto this approach; hence, both parties found out what they wanted to.
 
But we have to acknowledge that the outside funding organization got its
 
work done by a local institution with its own, and different, research priori
ties. The answer is not simple, then let the outside funding organization
 
do its own studies without local sponsorship and collaboration. Such
 
efforts do not build local institutions, but rather, crowd out the potential
 
for developing appropriate theory and empirical investigations. Some developing
 
countries - India comes quickly to mind - have instituted rather tight controls
 
on who is allowed to do what, and from what origin of funding source.
 
Authorities even insist there that all studies by outsiders have to be compa
rative; i.e., phenoma observed in that country have to be related to similar
 
phenomena elsewhere. Therefore, Indian society is not to be studied in
 
isolation by foreigners. This is an exmaple of a country placing a pro
prietary interest on the "mining", "extraction" processing and "export" of
 
data. Such an approach may do violence to our own liberal tradition that
 
ideas belong in a free unfettered marketplace. The reality is that many
 
developing countries are supporting UNESCO's proposals on a New International
 
Information Order, to include consideration of controls on the free flow
 
of information across borders.
 

For the final question, is it feasible to package survey methodologies
 
for similar studies elsewhere? As much as the present writer pleads for
 
cost-effective restrictions on the number of questions asked in energy
 
surveys, he also pleads that it is very important to treat the question
 
instrument in each particular area as akin to a custom-tailored suit of
 
clothes. Given the photocopy revolution it is so easy to set up surveys
 
quickly with instruments developed elsewhere. In doing so, surveyors
 
will learn much to their dismay that the wrong questions get asked;
 
the right questions might not ba asked, and what is to be done
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with all the information gained, which ends up not having been influenced by

local documentary research, pretesting and study hypotheses. Therefore it
 
is urged that people planning new surveys read old questionnaires for back
ground purposes only. It might be healthy that they be forced to think from
 
scratch what they really have to find out. 
This means not copying other
 
questionnaires but doing documentary research and trying to determine what
 
they want to prove from the survey. There is no easy way to do this, but
 
people will maintain their respect for social science research if they can
 
resist the temptation of turning on the photocopy machine, and copy what
 
other people have thought out for only their.own needs in different places

elsewhere, to include even use for other Provinces in Cameroon of North Pro
vince instruments.
 

4. CONCLUSIONS
 

The writer offers for consideration.a series of steps that could be taken
 
to help make energy surveys more cost effective.
 

For the next census, national sample survey, or general socio
economic survey coming up, get, say, 10 very important questions
 
on energy plugged in (after documentary research has beea exhausted).
 
Let us say, this means at least for a large census, a sample size of
 
10,000 respondents, creating 100,000 non-elementary data elements;
 
which, when processed, suggest that in Region X, people do not have
 
enough fuel for cooking; Region Y, people lack lighting at night; and
 
in Region Z, yes, people have enough cooking wood, but trees nearby
 
are being cut down at an alarming rate.
 

" 
Teams could visit Regions X, Y, Z, and institute for 100 respondents

each an instrument containing 50 questions on how people at present
 
are coping with the problems ideutified and what resources do they

need to solve their difficulties. Thus we add an additional 45,000
 
non-elementary data elements; total so far; 145,000.
 

" An action project is planned for Region X only with a number of pro
posed candidate solutions. This now means selecting another 100
 
families with a detailed and narrowly focused 100 question questionnaire,

resulting in 10,000 new non-elementary data elements on feasibilities
economic, financial social and technical in nature. We-now have a
 
cumulative total of 155,000 non-elementary data elements. This number
 
stands in great contrast to asking 10,000 families 160 questions,
 
creating 1,600,000 non-elementary data elements,
 

A variant on the above approach has been planned for a wood energy survey already

being instituted in Malawi by the Ministry of Agriculture and Natural Resources.
 
In Cameroon's North Province the USAID-funded Mindif project has instituted a
 
survey with at least the first two steps above in mind.
 

There are a few other suggestions to offer to keep energy surveys alive in
 
Africa. First, think of doing a survey last, after having exhausted the possi
bilities of doing desk research,.literature review, energy source-and-use
 
balance sheet figures, energy inventories and talking to authorities, experts,

local leaders and residents. Is the survey still necessary to fit the objectives

originally drawn up? 
 Secondly, before a new survey onenergy is instituted,

what possibly can be exploited from similar energy surveys done elsewhere; if
 
there are gaps, can the questions on the missing knowledge be plugged into
 
someone else's forthcoming survey? All these steps are made because Africa can
 
afford only tangible progiams to come out of previous investigations. Our goal

should be to get to the program with deliberate intelligent speed and accuracy,

without taking a detour and arriving at the energy surveys as an end in itself.
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One last comment is in order. There is a very important need that all design
 
instruments for energy surveys come to an agreement on a standard set of
 
measurement indicators and procedures for determining quantities and prices
 
of fuels. Local market sizes may be good proxies, but household quantities
 
need to be the final determinant. The hallenge is to determine the variables
 
that make cross sectional and time-sex_.: comparisons possible. We should
 
get 3ome workable idea of how much energy people use for what purpose, given
 
a set of universally accepted and understood assumptions and conditions. Such
 
precision is not only worthwhile in itself, but helps the national energy
 
balance sheet investigator integrate knowledge gained from residential and
 
commercial end-use energy sector surveys, which in their aggregated form will
 
assist planners in thinking ahead; while at the same time, helping to design
 
local projects.
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Remaraues sur le Rapport de M. Thomas GRAHAIR.
 

par Augustin SIM0.
 

Le but de cette critique est de ruancer certaines conclusions de
l'auteur qui ne tiennent pas comp 
 de tous les re"sultats de l'elnqete.
Vus le temps qui lui stait imparti pour rediger son rapport et 
le volume
Impressionnant du questionnaire a depouil1er 
l'auteur merite des f~licitations pour -.
voir pu fournir les premiers resultats de l'enqute a cette
 
date.
 

CRlcul des freauencep de reDonses.
 

En travrillant 
sons tenir compte du nombre de repondants, l'auteur a
privile'.ie le poids de chaque eljement de l'ensemble des reponsez (une
question donne lieu a plusiers reponses a la fois) 
sur sa representativite
au sein des familles enjueteeN.-. Le lecteur de ce rapport est 
inviti a se
souvenir constamment que les pourcentages signales ne 
sont pas relatifs aux
populations enauetees; il aurait fallu tenir oompte de 
ces dernieresp ne
serit-ce ou'en signalant chaque fois le nombre de personnes ayant repondu
a Ip ouestion pose-e.
 

Utilisation de l'enerrie.
 

Le c Ilcul des freouences des reponses, tel qu'il est fait ici,et 
la
non discrimination de ces frequences suivant lee diff-reates localit-s de
l'enquete peuvent conduire a des erreurp d'interpretation. Par example, les
193 reponses du tableau 
sour "les criteres du choix du petrole comme combustible"
subissent sans 
aucun doute une 
grande influence de la ville de Ngaoundere:
121 familles y ont 'te'interviewees 
et le p'etrole y est relativement moths
cher que dans les autres localites de la Province.
 

En effet cette ville est situee au terminus du chemin de fer qui relie
le Sud et le Nord du Coneroun; son approvisionnement en pletrole est ainsi
facilite par cette infrastructure. 
 (iand on passe des villes vers les villages
de la Province, le petrole devient plus rare et plus oouteux (plus de 3,.5QNr p
-
 " u (lu d
 
par litre a Rey-Bouba contre $0.30 
\A Ngaoundere). Contrairement a ce ui sed
passait dans les villes, la question signalee ci-dessus n'avait parrois pas4.eonse:
dans les vilages de camppgne et 
 le calcul des freouences a ignore ces cas.
 

Electrific'tions.
 

Un grand effort d'electrificati-n de la Province est en 
cours; Lris il
convient de notur que ce 
sont les localites proches des Centres de distributions
d'electricite-ui 
 pourront en beneficier, a ese de grandes e*tndues de
terres inoocupees qui separent les differents points de concentration des
populations. 
L'extension du reseau electrique entrainera une augmentation
in'evitable du prix du Kwh qui depasse dea $0.30 " Makari. 
 Ainsi reste toujours
 
pose le probleme d'approvisionnement energetique des populations 
pauvres du

monde rurpl.
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Complementarite
 

L'auteur pense dane sa conclusio,, o.u'il faut introduire plus de p 'trole
 
dans lea campanes pour diminuer la dependance de celles-ci via i via de la
 
biomasse energetique. Ii semble assez dangereux de donner aux populations
 
une certaine habitude du pletrole dont lee rWs*ves mondiales seront eDuis6's
 
d'ici 30 ans. Cette hypothese suppose par ailleurs que les intbress6s auront
 

lea moyens necessaires pour s'en approvis_3nnefce )ui n'est pas Gvident vus
 

leurs revenus et la mont~e incessante duyrix du petrole. 4xell . cue soit la 
ouantite de ce cr.rburant sur leurs marches locaux, ils le pr~flront difficile

ment su bois pour la cuisson des aliments. D'ailleur. on a rem~.rou un comrerce 
intense du bois drns !es principples villes de le Prov.' nee pourtant bien 
ravit;'illees en petrole. Chez lea popui~ttion fail revenus, ue combustibli 
eat oouramment utilise pour la satisfaction des beso 11'(clairage et non de 
cuisson. Cet avis sera mieux etaye dans le rapDort de >'I.R.G.1A. qui presentera
 
lee usages du p~trole reconnus par les enqutes.
 

Conserwtion de l'energie
 
/ • /
 

L'utilisation rationelle du bois constatee a partir de resultats de 1'
 
enquete ne suffit pas pour conclure qu'il y a conservation de 1'6nergia,
 
surtout qu'il n'est pas utilise seulement comme combustible. Il faudrait
 
ajouter au non-gaspillage du bois et de sea sous.produits, l'efficaoit'
 
des foyers tracitionnels dans lesquels ils sent bzulls avant doser dire
 
comme l'auteur qu'un 'protramme pour la conservation d'6nergie dans la
 
Province du Nord est inutile . Si lps populations avaient d'6jh cette
 
conceptions avancee, elles ne considereraient pas, en ce qui conserve le bois,
 
Que le reboisement est une activite qui concerne .niquement le Gouvernement.
 
La conservation d energie doit se faire de manfere consciente: afln de
 
mieux apprehender les benefices qu'on peut en escompter. i1 eat plus
 
judicieux d'interpreter les resultats ci-dessus comme une attitude des
 
populations favorable I une gestion rigoureuse des ressources energ'tiques
 
et a 1 'acceptations des contraintes quepu1rwj*4 teur imposer des solutions
 
eventuelles a leurs besoins.
 

L'InstitOt de Reoherches Geologiques et Minieres redigent actuellement
 
le rapport detaille de lEnquite; on y trouveal1ensemble des resultats
 
statistiques et leurs interprfetations, ainsi que les recommandations sur lea
 
actions concretes qu'il convient de mener a court et'& long termes.
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