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SURVEY DESIGNS OF FOUR COUNTRIES UNDER
AFRICAN HOUSEHOLD SURVIY CAPA3ILITY PROGRAIZAE

I, INTRODUGTION

1, The National Houschold Survey Capability Programme (NHSCP) in which the
Afriecan Jouschold Survey Capability Programmc (ATISCP) is a regional componcnt

aims to help the developing countries to obtain vital information which they need
for their national development policies and programmes. turough nousciold surveys

in conjunction with data from other sources. It is designed to build up durable
national facilitios for carrying out nouubhola surveys ang to uCﬂlGVC self—rollance
in natlonal Statluthp. ‘

Ze The programmc cnvicages a continuous and co—ordinated e?ic; of ‘national
household surveys to generate integrated data overtine on a wide range of subjects.
Intcgration of data can be secured between subjeots ‘spread over different rounds
throush common and comparable concepts. and definitions, and methods of data
colleeotion and analysic. -Linkages can be established through a common set of  core
items to be repeated in successive rounds. The oojectlves of 1ntedrat10n of data
are not only to assess the current levels of z nuwuber of .socio—economic phcnomena
and the interrclationships among them, bDut also to study the trends and changes in
relatlonshlps over timc. : :

3e T A questlon arlges in relatlon to the level of 1ntecrat10n of data over
different survey rounds as to whether it is possible to link data at the houschold
~ level or at a higher level. This question can be considered in. the light of a
country's experience, resources available and neods and the sample design plays

a crucial role 1n.th1s regard. Ilence in ;ormulat1ng a sanplé design for a country
in the AUSCP framework, the level of integration of data is one important point -
to be reckoned with in addition to the other factors such as background and
features of the country, samnpling and non—sampling errors, cost, domains of study
and availablc resourcces. .

be This paper deals with four African countries twhich are participating in AISCP
and have developed survey designs to generate integrated -data. In the first part
the countries' background, features, survey cxpericnce and programme ant sample
designs used or to be used are described,- The advantages and disadvantages of
these designs will be briefly pointed out. Finally a comparative study of survey
programmes, sample designs and capabilities will be madc.

II. 3OTSWANA

Be The Republic of Botswana covers an arcéd of 532,000 aquére kilometers with
the Halahari desert occupying a large part of the central and seuthern area of

the ‘country. The: estimated population (1980) is about 0.3 million distributed
unevenly with 30 per cent of the population: living in the castcrn reglon. The urban
and peri-urban population is estimated to constitute about 15 per cent of the total.
The country is divided into nine administrative districts, three towms and onec
capital.
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5e The Central Statistics Office (C30) carried out the population census in
1971 and has conducted a nuwubor of ad hog houschold aurvpys since 1963 and annual
livestock and crop survey jointly with the Ministry of Agriculture. The
population census to ve underta’zen in 1901 1ill provide a reliable frame for the
sample surveys. dowever, the C30 had no permanent field staff and the census and
SUrveys werae unde#taken using a few supervisors of the G50 and temporary staff,

7+ - The survey programme for 3otswuana under thz AISCP, fron 1931 to 1935 1n11
cover:

“Annual survey on agriculturc and 11veotock.

Income, consumption and expenditurc incorporating nutrition.
Labour force and migration.

Jisposal of houvsehold production. J _

Fertility, mortality and fawily planning, including questions on
social perspectives (Dcmographic Survey)..
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Certain core items reflecting the most important damographic, social and economic
cnaracterlat1cg of the people of Sotswana will ae—repeated from one survey to
another to previde llnxage between various surv;ys.

Ca 4L stratified two—stage sampling based on the experience of the National
Higration Survey carrled out in Dotswana will De applied in both rural and urovan
arcas as folloxw

Ca In the rural survey outside the ireehold farm arceas, a primary sampling uni’
will De a village catchment area consisting of 1 to 17 census cnumeration arceas and
in the freehold farm areas it will bz a frechold farm. A sceoncary sampling unit
is a household in all rural arc¢as. The stratification paramcters would vary '
accordlng to the theme of the difforént nodules or subjects in the prograame.

Theme Stratificetica Paramcters
dacme

Demogrg@hic/Labour_force —~  Population density
Agricultural Production — CAgro—cliuatic zones
' — Cropping patterns

- Jermlng pructlcba

Incone/Ixpenditure ~  Tncome
- lderd size
_Health/Nutnition ) - Consumption pattems
9. A sample of 1500 nouseholus 1@11 be dram from the rural SUrVey oy qelpctth

the primary sampling units with prooaolllty proportional to size of populﬂtlon.
_The detalls cn selection of units: from cach stratum and in cach stage have not
been spaecified,
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11, In the urban survey, it is proposed t6 use a cluster of housing units (alocl/
plot) as a primary sampling unit and a dwelling unit/housc as a sccondary sampling
unlt.; The P3Us will be stratified on the basis of “type of housing and so the
followving strata arc ide nflfled in the db51gn.

High cost ) _ .
High medium cost o '

. liedium cost
Low cost o
Site and scrvicoe
Traditional
Peri—urban: up-graded
squatter

Jomestic servants quarters

12, An optisum size of a cluster wuill be determined through a statistical
experinent to make the design efficient. A sample of 400 houscholds will be
selected in the second stage assuming that there 1s ‘a one—to—-one rclationship
oetween a dwelllné unlt and a hougenold. :

13. ‘Combination of rural and urban samples produces a sample of 2000 households
which will be enumerated approximately every four months giving rise to three
survey rounds in a year, as dictated ay the requlremcnts of the annual agricultural
production survey.

14 Tt is proposed to use a replicated systematic design by which 2000 houscholds
in each round arc divided into four replicates of 500 housecholds — 400 rural and 100
wrban houscholcs, 3y this scheme, the sample will be rotated within a year or
.every year by replacing two repllcates in order to minimise the nonrsamplln& errors
due to respondentg. . \

15. Aavantageg.

(a) The 1931 Population Census will prOV1de a reliable frame and ;elghts
for the selection of the sample with unequal provability.
i (b) The use of a replicated systematic design with a rotatlng nc"xeue can
: reduce . non~sampling errors due to respondents,
{c) The statistical exercise proposed to e conducted to determine the
size of cluster in the urban survey can produce the interesting intra-
class correlations oi different variavles,.

16. Disadvantages:

(a) Since a master sample has not been proposed, the frame of all primary
units needs to be updated wvhenever a new samplc is‘ selected.

(») It is not clear uhy the village catchment area in the rural survey and
a cluster of housing units (olock/plot) in the urban survey rather than
a census enumeration arca are proposed to be’ used as primary sampling
unlts. Similarly there may not be a one—to—one relationship oetween
dwrellings/houses and houscholds in the urban surveys. -

(¢) If the units are: stratified by different parameters for dlfferent
modules, presumably in different rounds,.integration of data will
becone difficult at least at the lower level. ..: ;

(d) A sample of 2000 housecholds in.each year ﬁlbht be suff1c1ent to produce
reliable estimates at the national level and POuSlJlY provincial level
for some variables but scarcely for the others like demographic
variables.
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SR _ : III. CALIZROON

17. THe Unlted Republlc of uameroon has 2 surface area. of 475, LAZ sguare o
kilometers and an estimated popula.t:.on of 3.4 million. It is admlm.stratlvely
divided into 40 districts and 147 sub-districts (arrondissements) but ecologically
divided into six zones as Cocoa, Tobacco, Coffee, Cotton, Livestock and
Unclassified zones. There are two large cities Yaounde and Douala.

10. The Department of Statistics and National Accounts (DSCil) has carrled out
many ad hoc surveys including Hational Fertility Survey ander the FS. Pronramme and
a population and housing census., The last census of 1976 would provide a frame
including the maps of enumeration arcas and list of population and houscholds in
those LAs.

1C, The continuous and integrated surveys to be carried out by the DSCHN under
the AHSCP:are programmed as follogus: . .

.1931ﬂ02 L— Survey of income, consunptlon and expennlture wlth o
special modules on food consumption and nutrition.
103233 - Survey on employment, including modules on the participa-

tion of women in development and op activities in the
formal sector.

153384 - (a) ilealth and env1ronmental survey with module on tne
handicapped.
(b) Demographic and housing survey.
193&—85 —~  Survey of social perspectives with special module on

rural developnent.

20, Althouﬂh the programme was sqneduled to start in 197¢, it could only be
1n1t1ated in 1981 duc to some rcasons, the major one of shich was the unavailability
of external assistance, The Government of Camercon is f1nanc1ng the first survey
on income, consumption on its oun with technical backstopping.oi the ICA. To
support the renaln;n surveys, negotiations have started with potentlal donors.

2l. The’ Governnent needs data secparately from the rural and uwban areas of
‘ecological zones and two cities. Two ecological zones being small are combined 1 th
the neipghbouring zones which have some similar characterlstlcs vith them so that
_there are’ te“ dorzains of study, namely.—’ : ‘

1-2 Urban and rural arcas of cocoa—~tobacco zone
3-4 Urvan and rural arcas of coffce zone
55 Urban and rural arcas of cotton—-livestock zone
7-3 . Urban and rural arcas of unclassified zone

. 9 Yoounde '

10 DBouala

224 . Of 147 subwdlutrlctq, 7 sub~a1strlcts which are sparsely populated and not
ea31ly accessible (with. less than 10 per cent of the total population) are dropped
out of the frame. . The sample designs are foriulated taking into account:

(i; cost,’ partlcularly cost of transportatlon

(id control ‘of noh~sampling errors ' :

(iii) obtaining fairly rcliablc cestimates for each domaln
ng

(iv) s*ﬂpllfled nethoa of data procesuln" and taoulatlon
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23. In each ecological zone {or combination of two zones ), a three-stage -
stratified sampling is applied using a sub—district (arrondissement), a segment

of about 120 houscholds and a household as units in the respective stages. Since
the population of sub—districts are unequal, a sample of them is selected by
systematic sampling with probability proportional to size. A selected sub~district
is then stratified into urban and rural areas and a number of segments is selected
from each stratum by circular systematic sampling. Finally a fixed fraction of
households is selected by circular systematic sampling using two starting points
to get two independent replicated sub-samples in each segment.,

2L, The number of segments to be chosen is fixed such that the design is self-—
weighting and at the same time the sample is sufficiently large to obtain reliable
estimates. Since towns and rural areas in the sample belong to the sanle sub— .
districts, cost and non-sampling errors can be controlled by allocating the vehicles
and field staff more flexibly and efficiently.

25« - Since an average size of a segment is around 120 houscholds out of which 24
houscholds are aimed to be selected (i.e., 4 households per day to be enumerated by
an interviewer), the sampling fraction for each sub—sample is 1/10 and total
sampling .fraction is 1/5. The replicated sub—samples will enable application of
sampling with partial replacement in the following surveys, -

26, In Yaounde and Douala, a stratified two-stage sampling is applied by taking
a sub~district as a stratum, a scgment (of about 50 houseliolds) and a household as
primary and secondary sampling units. From each stratum, two replicated samples
are selected by circular systematic sampling. And two replicated sub-samples of
households are again selected from cach segment in the same manner, but at constant
sampling fraction to make the design self-weighting. ‘

27 In these two cities, about 12 houscholds are aimed to be selected from each -
segment, so the sampling fraction for each sub-sample is 1/10, An interviewer will
be responsible to survey two segments per week (i.e., 4 houscholds per day).

23. The whole sample will be consisted of 33 sub—districts (out of 140) and 308 ..
segments and 8043 houscholds to be enumerated by the field team of 22 supervisors
and 84 interviewers. In the income, consumption and expenditure survey, a rotating
sample each covering one third of the sample with monthly replacement and terly
revisit will be used so that 2015 houscholds will be surveyed every month ii.e., 24
households by cach interviewer in each month with weekly visit).

204 A master sample will be constructed based on the selected sample which will
be treated as a sub—sample. The samples for the fellowing surveys will also be
drawn as sub-samples from the master sample. The expected advantages of having
master sample for Cameroon, as in the other countries, are reduction in cost of
up—dating the frame and integration of data from different rounds. And by
replacing the sample partially at the lower stage, non~sampling error due to
respondents can also be controlled.
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30. Advantages:

(a) Design is based.on a frame of census mapse.

'(b)' Cost of transportation will be reduced. _
Non—sampling error will be controlled by maklnﬁ fleld staff moblle in
each selected sub—district, S -

',(d)‘ Falrly reliable estlnates for domains are expected. S

(e } Data processing and taoulatlon are szmpl1f1ed oy having selquelghtlng
'de51gns. i
(f) A master sample will be constructed. Sampling luth part1a1 replacement
- will be applied in the following surveys to control some non-sampl1ng
~errors due to respandents. ;-

31gV}L_Dlsadvantages. -, _
(a) Since the frame is uased on the 1076 population census, lists of populatlon
and houscholds in the EAs are out—of-date.
‘(b)- By making design self-weighting, allocations of segnents in the sub—-
: districts and strata’ are not proportional. S
(e¢) :Since the samples for the rural and urban areas of ecological zones o
.. are selected with: proDablllty proportional to the population of the
vhole sub—district, precision of estimates for each area might not be
as high as those estimatces based on samples sclected separately.,
(d) lork=load for interviewers will not be equally distributed altnough
T it will not vary hlghly on the average. ‘
Iv. ETHIOPIAVTL.
32. Ethiopia is a large country in Zast Africa with a total land area of 1.22

million square kilometers and an cstimated population of around 30 million. Most
of the people live in the hlghland arcas and about 10 per cent of the population .
are nomadic’ 1iving mainly in the southern and castern arcas. ‘Only 12 per cent of
the population are residing in urban areas.

33. The country is divided ‘into 14 reglons and 102 sub—reglons (Awra;as) andg,

533 dxstrlcts (doredas) The lowest adm1n1&trat1Ve unit is the Farmers® Association
(FA) in the rural arca and the Urban Dwellers' A33001at10n (UDA) in the urban arca,
Over 23,00Q Fﬂ's and 1133 UDA's have been formed with the exception of nomadlc
areas, One FA contains about 250 households and covers up to SQO_heeteres and one
UDA consists of about 500 households,

34.'. uth10p1a'has never undertalken a census in the modern sense but is preparlng
to launch the first one in 1983 using proper cartographic maps which will. furnash o
the surveys w1th a reliable frane. _ _ . P ST

35. me%MMlﬁﬂmhwlﬁﬂm(@@ofﬁhwmcm@d&tmrwﬂsﬁ

National Sample Surveys (1964~57) and §963-71) and many other surveys covering

many subjects, most of uhich were of ad hoc nature. The €S0 in 1930 prepared a

National Integrated ilousehold Programne TﬁihSP) consisting of the following surveys,
population census and data collection:
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(1) Annual crop producticn and liﬁéstoqk survey

(2) Socio—demographic survey: - 1981 .-~ rural area

_ {including physical disability) ~ 1932 ~ urban area
(3):  Income, consumption and expenditure survey ~ 103132
" (including swimary labour force survey) o
(4) Labour force survey . - 1932-33
(5) Hutrition survey ‘ — 198233
(56) Population census | w1933
(7) Post Znumeration Survey ’ _“ = 1033
(3) Urban household small scale enterprise survey - 1933
(9)“;Socio—demgéréphiétéﬁﬁyéy .‘;i;,. ; ' - 1634
© o {household amenities and sociakfservices)_ - o
' (10)  Large’scile agri¢ultural survey: = 1984835
L) LATEE SRRLe 28T AL 7
(11)  Socie-demographic survey . . S - -1885
. (literacy and education) . - )
' _-(12) Income, consumption and expenditure survey - 156536
(13) Hutvition survey . - .. - | - 190586
(14) Socio-ddiographic survey ' ‘ I=1886
(including position of women and children)
(15) Price data -
ﬂ(lﬁ)f'Cémmﬁnity level data
(17) .Qtie.n‘ci*’cativé data on crop:a',lnciil‘,;@'oad situatioﬁ"
36. In the first few years, it is aimed to obtain peliable estimates at national

level with urban and rural disaggregation and meaningful estimates at regional and
possibly lower lével, The programme of survey will cover the settled population
only in the first few rounds, Price data will be collected by the enumerators on
the market days atid community level ‘data and quatitative data on crop and food

gituation will be gathered by the supervisors,

49,° " The frame of Farhers' Associations has been prepared and up-dated by the
Central Statistical Office recently., Although there are no proper maps, the

average area of a FA is known to e about- 300 hectares and the ‘number of FA

members which corresponds to the number of holdings are available for cach FA.

flence a FA and a member or holding are taken as primary and secondary sampling units.

38, A stratified two—stage sampling is applied in the rural survey by taking a
sub-region (Awraja) as a stratum. A total sample of 500 Fi's are first allocated
to regions and then to strata in proportion to the nunber of FA members., Then

FA's are selected with probability_proportional.fo size,(i.e., number of members or
holdings) with replacement. in the first stage.
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39. In agricultural survey; 25 FA members are selected from each FA with equal
probability and data are collected by the interview method. Some of the fields
under different crops are sclected.at random for area measurement and two plots
at random out of each field are selected again for crop cutting.

40,  In the demographic survey, morc houscholds will be sclected from each FA to
raise the sample size to 100. .The additional households will be selected with PPS
of number of FA4 members in the houscholds. Later on, some non—farming houscholds
will be added to the sample. In the other surveys, the same houscholds selected for
agricultural survey and if necessary, with additional houscholds will be enumecrated.

41, The first population census and a large scale agriculturai survey uill be
conducted in 1933 and 1934-35, for thich large field organizations and other
resouwrces will be mobilised. :

L2, In the urban areas, each ¢ity or a large regional capital will be taken as a
stratum and the other towns will constitute another stratum. A two-stage sampling
will be applied in each city or a capital by selecting 18 UDAs with probability
proportional to the number of UDA members in the first stage and houscholds with
equal probability in the second stage. ‘In thé stratum of other towns, 'a three-stage
sanpling will be applied to select the towns with PPS in the first stage and 54

UDAs with PPS and houscholds with equal probability.in the followdng stages,

43, The houscholds selected From the rural and urban areas ‘will be retained until
the census cartographic maps and more information are available in 1953, Then the
freme 11l be up—dated and a nev and bigger sample will be selected coverlng a
larger area using a new deszgn and larﬁer fleld staff. ' ' o

Ly, The field work is organized on regional basis headed by the Deputy;
Administrator of the Regional Planning Supreme Council under whom there are Chief
Supervisor, Supervisors and enumeratorse. An enunerator is posted in each FA or
one or two UbAs throughout. one strvey round..

45 Advatagess - ils S . T
(a) The uanple Qeslgn in the rural ‘area is dictated by the need to oataln
_ annual crop product1on and llvestock data. ‘
(b) 4s the sample consists of 500 and 100 primary samplmb units in the
rural and urbain’ survegzreupectlvely rellable natlonal eutlmates can’ be
axpecteds A
(¢) In the rural sample since. 34-100 FAt's are selected fron ecach reglon,
. estimates at that level should be rellaale. '
(a) _Fleld survey work is properly organlzed.

. A6 Disadvantages:_ _

(a) As the programme consists of many surveys and an overlapping

© .population census'there can be problems at all stages. .

(b) :The first frame is not based: on census. maps and data. -. .

(c) The design can be mare efficient if the primary sampllng unlts are

. selected with PPS without: replacement.;

{(d) Gince the houscholds aré sclected with probability proportxonal to
members of Associations, the design may not De suitable for the socio—
demographic and economic surveyss Thuere can be some cifficulty in
tabulation.

(e) If sample is not rotated, there can be non-sampling crrors due to
respondents,
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L7 The Republic of Kenya coverS a land area of about 0.57 million square
kilometers of which 0.1 million square Lilometers are considered to be arable.
Kenya's provisional population as of August 1970 was 15.3 mllllon of which 35
per cent were estimated to be in rural areas.

4G, The codntry is administratively divided into 7 provinces and 40 districts.

The North Eastern Province is large in area but sparsely inhabited by nomadic or _
semi-nomadic people accounting For 5-7 per cent of total population of the country. ™
It has been difficult to cover these people in the surveys conducted in the past, -

49, The Central Dureau of Statistics (C35) of Kenya completed in 1979 their
first phase of National Integrated Sample Survey Programme (JISGP) 197579, and
conducted a population census in August 1579. On the basis of the frame of
Enumeration Areas (EAs) of the 197G census, a sample design for the next round’ of
national surveys called National Gample aurvey and Evaluation Programne (NASS”P) 15
drawn, * The NASOLP of 19u0—84 will comprlse the following main surveys. =~

Year Rural Urban _
1930-31 Selection of national sample and Selection of national sample and
post—~cnumeration survey of post—enuneration on survey of

Population Census, 1979. Literacy Population Census, 1970.
and handicapped surveys. -

1901-82 3udget (income, consumption and . Budget survey, literacy survey,
expenditure) and Agricultural - handicapped survey.
Production Survey.

1982-83 Survey of health, nutrition and ‘Burvey of health, nutrition and
social indicators. social indicators,

1983-84 Agricultural Production Survey, Denmographic Su§v¢y~(including
Demographic Survey (1nclud1ng fertility, mortality and
fertility, mortallty and " . migrationj.
migration). ' _

1934~35 EGmployment survey . Employment survey

50. .The aim of NA3SEP is to provide the necessary data for cach dlstrlct or
combination of very sparsely populated districts and for each major urban centre
axi groups of other urban centres. In addition to the above programme, the {BS
is developing a capacity to conduct ad hoc or continuous surveys to evaluate the
impact of specific deveclopment progects.

51, The rural survey design is a stratified three-stage sampling taking a district
or combination of some of tham as a stratum. The primary sampling unit is a census
EA whose size will be calculated in units of nearest 100 houscholds, denoted by (k).
From each of 27 strata 24 P3Us will be selected by systematic sampling with
provability proportional to assigned size (k) of units. In the second stage if the
selected CA has size k )@, then it will be divided into k secondary sampling units
and one is selected at random so that probability of selection of a SSU is constant.
In the ultimate stage a constant fraction of houscholds from each secondary sampling
unit will be selected to make the design self-weighting. At first it was considered
to use only one third of the sample of 33Us in the budget survey but it has now been
decided to use the thole sample.
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52 he sample will be selected by a similar stratified three—stage design in the
large urban centres. The other urban areas will be grouped into some strata
possibly by province and the details of the design to be applied in those arcas .
have not been specifieds S . - . : : .
534 The North Eastern Provinee and two districts in Rift Valley Province, S
excluded from the national sample are to be dealt with in an ad hoc manner in terms
of sample design. OSurveys of livestock uhich may well be an important feature of
the programme may make use of grid or strip samples using aerial phtography.
Surveys involving interviews with individual respondents will require a listing of
the population within a given primary unit just prior to the survey in view of the
mobility of the population — where such mobility exists.

5o Zenya plans to construct a master sample and the survey is considered to
be designed for the urban and rural areas of the master sample. On the
other hand this national sample will evolve into a rotating sample whereby each-
year a proportion of primary sampling units are replaced by a new sclection of
primary units =~ possibly one—quarter cach year. The reason for such a replacement
is to avoid inherent risk of having the same household in several surveys.

55¢ Advantages: .

” (a) . The frame of EAs is reliable being based on the maps and results of
187S census. : . L
(5) The design has been formulated to be self-weighting at stratum level
4 to simpliiy data processing and tabulation. A precaution has been
‘" faken 'tc minimise errors in the "nieasure of size" of secondary units
as ecncountered in the previous integrated surveys, '
(¢) A master sample will be constructed, ’ -
{d) A rotating sample i1l be employed in each round or year to reduce
respondents'! error.

504 Disadvantagess

(a) It is possible to reduce the sample design by one stage by selecting the
clusters of houscholds in the first stage to make the design more
efficient.,

(b) If the primary sampling units are partially replaced cvery year or every
round, it will be expensive. )

(¢) If the size of districts or strata varies, the units would rather be

-~ allocated either by proportiocnal allocation or optimum allocation to'
make the design more efficient and less "costly. = -

(d) Since a domain of study is a district, there can be non-sampling errors
if the field work is not well orgdnized. - '
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VI. COUPARATIVE STUDY O SURVEY PROGRALIE, DESIGN AMD CAPA3ILITY OF FOUR COUNTIIZS

57 Tablé 1 gives area and population of Botswana; Cameroon, Sthiopia and lenya
along with their survey experiecnce, programme design, sample units and sizes,
integration of survey rcsults, field staff and technical staff, training programme,
.expected cost, data processing, cartographic and printing capability and major '
constraints.,

53, ' In comparing these countries, Botswana, Camercon and Kenya are of about the
same size and Ethiopia is the largest in area and population and Botswana is the
smallest in terms of population. As for experience in censuses and’ surveys, [enya
is at the forefront having carried out censuses and a National Integrated Survey
Programme (1975-79}.

59, ° The survey programme of Ethiopia is the most ambitious one having many surveys
to be undertaken every yecar and the first population census to be carried out

during that period. Ienya also has a programme involving many surveys and Botswana
-plans to cover annual core varlables on many subjects., Cameroon is the only country
with a moderate programne.

) DQ. Regardzng level of estimation, 3otswanz and utn10p1a aim to have reliable
national and provincial estimates in the first few ycars and Camcroon aims to
obtain reliable estimates at the level of zone and city. On the other hand Henya
plans to obtain estimates at district and city levels and other urban areas.,

6l. The frames for the surveys are based on the census maps and data in all
countries except in Ithiopia. In that country the census of 18063 will provide a
new frame and then the sample design will be revised accordingly.

52, =~ ‘Caemroon arc Kenya will establish a master sample wvhereby only the units
in that sample need to be updated for every survey rounds. But in Xenya if the
sample of primary units is to be replaced partially every year or every round, a
large master sample will be required to be updated and then it 141l be a costly
operatlon.

63.. The sample designs of the four countries are different from each other
depending on their prioritieu, available resources and experiences Since these
designs have been described above, only the salient points will be discussed.

544 BOtunana tries to integrate the agriculture and livestock survey into the
socio-economic survey programmc. It plans to replace two replicated samples every
year or round. . This arrangement will enable it to reduce some non-sampling

errors due to respondents but will be expensive if the new EAs are selected every
year. And stratification based on varying parameters for different modules and
various types of housing can cause problems in selection of sample and integration
of surveys. '

55 In.Caneroon, two replicated samples of houscholds are selected from each
gegment so that each of them can be replaced after each survey. The other aim

of the desipgn is to reduce cost and non—sampling error by sclecting segments of urban
and rural arcas from the same sub-district., This arrangement can increase sampling
error so it becomes a matter of trade—off betueen cost and non~sampling error against
sampling error,
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Table 1

Description of countries, their survey propramme, design anc capability

Parficulars

fenya

No. Botswana Cameroon Zthiopis

Area (mesqelune) 0.53 0.47 1.22 D,

2 Population (m.)} 0.3 (1930)  7.63 (1976} 30.0 (est.) 15.3 {1979)

3 Latest census 1931 1975 1933 1979 .

4 Survey experience Ad hoc Ad hoc Ad hoc National

Integrated
Programme

| - -2 (1975-79)

5 Period of survey 5 years 5 years 5—6 years = 5 years.

progranme s ' R : ..

5 Survey programme¥¥*¥ (a),(b)}(c), (b),(c),(d), (a),(b),(c), (a);(b);cﬁ)r
(), (), (£), (e)y(£),(n), (a),(e)y(e), (a),(e),(£),
gg)r(h)r(n)}. (jly(l)r(o) (h)!(l),(l)v‘ (h)r(i)t(j;!
o) (k)r(l)s(m)s;;(k)s(;l{(?‘:

o . (n), (o) @)

7 Frane 1901 census 1970 census List of units 197C census

to be revised
vhen maps are
available,

3 laster samplé No Yes Ko Yes

c ievel of estimation National, - Rural and National, District, .

' - Rural, Urban Urban areas  Regional and “cities and
of ecological Urban " urban arcas
zones and two )
cities

10 Survey design Stretified Stratified Stratified Stratified
two stage three stage . .two stage chree stage
sampling with with PPS in = with PPG with with PPG in
PP3 {Replace~ cach zone; replacement  each district
ment oi 2 Stratified in rural and city;
replicated tuo stage in  area; Stratified
samples out of cach city Stratified . . four stage
L every year  (Sampling two staga with PPS in

or roundj,

“with partial

replacement of
households or

segments after
each round).

with PP5 in
cities and
capitals;
Three stage
with PPS in
other urban
areas (Fixed
sample for

the other
urban’ arecas
(Rotating

"sample with
~ partial

replaccment
of PSUs).

the first two .

years to be
revised
afterwards ).



B/Ci.14/51/37

Page 13

Integration of .
Survey results

Field staff

‘ ..
SOUS G-
nolds

15600
Uroan

QD house— .
holds |

i 5

Possible

7 supervisors .

21 interviei
cers (edfitiona
. {additional
L supervisors
2 intervicie
erg for
incoile and
expenciture

survcy)

house—
nolds
Twvo Citico
house—
holds

1325

Posscivle

supervisors
intervieu
ery

etitors for
incone and
expenditure
survey)

~ oD

Ll
s

12

12500

FA
neiers

T

Jrhan

5612

Posoible’

129
500

Supsrvisors
intervizi—
ors
(to Le in—
creased up to
1.9 supervisors
720 intervicw—
ers)

Hos .~ Particulars - - .Sotsans. _Sneeroon Atniopia Tenya
11 Self-weighting “Uncertain Yes- - ~Uncertain Yes
2 Gaapling units sural fone (Rural)+ Rural Sistrict anc.
- . Spban " - Sities
DU - GRS 20)  5o) | apmerst | SEASE
337 ~ Jovse~  Ood = suo- Losociation ] — L
ioid district 53U - memder  O3J -~ Lluster
53U - segaent of FA of 133
JSJ%e houschold  or - housslolis
houschold USd - house—
hold
Uran Tw cities uities Other Jrban
PSY = 3lock P5U - segment  PSU - Jrban PZJ - tomm
(plot) 35U - housew  Juellers® S5) - 3
’ 530 - duelling “hpld Losociation T3J - Clusver
. unjit 33U = houses USJ = nousc—
* - heold nols
WCA w 7Tillage ¥J5U = Ultimate -
- Catciment - Otage
Arca CQlw " Gampling 7
sisting of Jnit
someg, L45 g
Qther Jrban
W
POJ w town
55T e Udh
J5U = Dousce
nold
13  DSemple size Rg;a} Rural Qural Rupal and

droan

12,0800 hcwer
wolac
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No.  Particulars Sotsiana ‘Cameroon ~ “Bthiopia - - Kenya

15  Techniecal staff

. Bxternal o 0 ‘ S 3
Hational 6 19 a2 30%%
Totzl N fel 10 GO 33
17 Training Programme Yés-;ﬁ Yes Yes Yes
15 = Ixpected cost
{4million)
External . 1,05 (5255) 1.77 (445) 2.35 (207%) 2,15 (18%)
iGovernmenf: L- _ 10.,9C 7 2,17 1 11.3¢ . 9,91
Total . 2403 3.0k 14,24, 12,96
19: Aﬁerage cost per O.41 7 0.79" 276 2,401
: annum (million) :
20  Computer in the No computer 13132 HCR Sh55 Jang 2200-
Statistics Office '~ - ilave terminals connected LiPv
.~ linked 1with < owith IS 370 Accessinle
w0 ICL 2650 T - at Government to I3l
* Data Processing 379/135
Centre DS0/78
21  Lystem-analystsii- Hlone 2 Some Some
Progranners.
22  Cartographers 1 5 19 Some
23 Printer Ho o Yes Yeo
2L ilajor constraipts Field gtaif, Transportation Transportation Transportatic.-
transportation and data and data and data
angidata . priocessing processing processing
processing '
¥ One systam analﬁst % (3} Annual agriculture and livestock survey

(for 42 man~months)

Cne or to consultants

(for 12 man-months)

15 national staff (full-tlme)
15 national subjects
specialists (part-time)
(ﬁssumption)

U

Incone, consumption and expeanditure surve,
Labour : foree {and nigration) survey
Demographic survey
Social perspectives
Tealth (and enviromaental) survey
Household enterprise survey
ilutrition survey
Literacy (education) survey
Handicapped or dluaJllliy survey
iharket survey
Agriculture census or large scale
agriculture survey
-‘Population census
Post cnuneration survey
Annual core variables
Surveys to monitor impact of development
projcects

(SRR N R i N R R o

Pt Bt s Fe

O 3

SN P P P T s S, P P T, P P, £
L L A R e S B S o g

O
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65, The sample design for Bthiopia ic oriented towards estimating agricultural
production and thus a member of Farmers! Association or a holding is used as a
unit. Since there are households with more than one member, design becomes non—
selx-we1gh¢1ng for otner socilo—econonic sSurveyss

07.‘ The survey deglsn for Kenya is formulated to malke the probability of selection
of a2 cluster of an Ef within each district constant. Instead of selecting IAs in
the first stage and clusters in the second stage; clusters might as well be selected
directly with equal probability to obtain replicated samples or simple random
sanples, iJowever thoug: these designs can become more efficient by eliminating one
stage of sampling,; more than one cluster can be selected from the same [As,

63. It appears that except Ethiopia these countries will use rotating sanples
either in each survey or after each aurvey to reduce a component of nor-sampling
errors. The designs of Cameroon and enya are forimmlated especially to make them
self-weighting whereas those of the other two countries are not certain to be self-
weighting. The advantage of having a self-weighting design is that data processing
and integration hbecome easier. The summary or advance tables can be prepared
‘conveniently either in the field or at regional offices without using a computer,

On the other hand the self-weighting cCesign is not as flexible as a non—self—- '
veighting design in allocating units in the later stages and in distribution of
work—load to interviewers. liany self-weighting designs emd up as non—self-weighting
due to defective frame and undercoverage of units. If countries can solve problems
arising out of those in getting summary or advance tables and preparation of
computer programmes then they migat as well opt for non-self-weighting designs.
ovever many countries find data processing a. o1g constraint and therefore Caneroon
and Henya try to develop self-weighting designs by making the probability of
selection of penultimate units constant and selecting a constant fraction of
ultinmate units. And integration is an added attraction for self—weighting design,

59. .:.-anpllnb unlts and smaple sizes (number of noumeholdu) are descrlbed in
Table 1. Some countries use dwelling unit or holding (memoer of vA) as an ultimate
sampling unit instead .of households. for various reasons,  3But, since 1nfornatlon
on housceholds is of primary interest in many socio—economic surveys, it will be
more appropriate to select households in the ultimate stage. Sanple sizes appear
to be large enough for general surveys, however, larger sizes would be necessary
in some countries for demographic and labour force surveys. '

70. aample size differs in the surveys of those countries dependlng on. the
objectives of the survey programme, degsign amxi resources at their dlsposal. It
appears that all these countries envisage to integrate the surveys. Hith the sample
design and size and core variables planned to be used in those surveys, 1ntegrat10n
or linkage of surveys is possible. The question is the level of integration which
will depend on:

(a) common core items, concepts and definitions in questionnzires in surveys,
(b) ocaople design and common sampling units in surveys,
(¢) control of non-sainpling errors to get consistent data in the difierent
rounds,
(d) capability in on line data storage, retrieving, collecting, matching
and linting, i.e., establislment of data DLase, and
(e) capability to analyse those data.

These countries will hopefully try to address these points and some results are
expected to come out after a feir years experience in this area.
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71 The list of field staff indicates that those in Ithiopia and Xenya are strong,
that in Cameroon is smaller but that in Botswana is the smallest. Field staff in . -
many countries except those in rural areas of Ethiopia are mobilé. ¥Henya has
requested for an expert in Systems Analysis and some short ternm consultants.
Botstana and Ethiopia have requestec internmational experts in many areas, GCameroon
is currently receiving technical advisory service iron AECA and may probably request
some short missions by the household survey specialists and data processing experts
of UW and other agenciec. But that country has no provicion in the budget for
consultants and experts. S . '

724 These countries have dramn up programe to train the local staif at different
levels. Some professionals and semi-professionals will be sent abroad or to the
Statistical Training Centres in Africa and some junior and field staff will be
trained locally. After completion of training and current survey programmes these -
countries are expected to be capable of continuing the survey programme with little
%iuﬁgwffternal assistance, [Lthiopia hés y§quested external aseistance for training

73,  Cost of the survey programme is the highest in Itiriopia and Kenya but “the'
largest burden, i.e., more than 0O per cent of the cost will ‘be borne by the Governments
of those countries. On tlie otier hand Cameroon and Botswana o not have such ani-
expensive progiramme but the Governments woulc share the cost of the programme about
equally with the external assistance, . = : Co T

7ha Data processing is an area in :iich most of these countries are weak although
some countries have their owm staff, Ithiopia and Kenya would probably find data
processing a bottlenech since hany surveys are planned to be conducted every year.
Special effort should be made to prepare editing and tabulation plans and progranmaes:-

for each survey well in advance to ease the big burden in data processing.
75 Cartographic teams are ectablished in those countries except Botswana to
prepare and update census EA anc segment mapc. If a master sample is used their
work will be confined to tlhiat sanple only. Printing is not a big problem in these - -
countries although sone statistical departments do not have their oun printer.

75+ One of the bigpest constrainst in these countries is transportation for ‘the

field staff to move from one place to another and for the supervisors to check

the interviewers and to send the formc. Lack of transportation is responsible for
non—sampling errors in many. surveys narticularly long-term repeated surveys.

Therefore, if these countries cannot acquire the necessary vehicles it will be
difficult to carry out the survéys successfully. Data processing is another constraint
vhich has been addressed to in the above paragraph. Small countries like Botsvana.

face problem of recruiting staff.

Aol
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VII., COHCLUSION

77 The common sample design used by these four countries is stratified multi-
stage sampling with probability proportional to size. It is hoped that the

estimates will be oi the Horvitz-Thompson type to make it robust as explained by
Godanbe and Thompson.

.

73 At tais initial stage of the survey programme, the assessment of the survey
_desipgn in teris of sampling and non—sampling errors, cost, level of estimation and
integration of surveys is too eairly to bé realistic. This will be possible after .
a few years of survey experience in those countries,

s This paper deals with the swrvey designs and their related aspects of four
African countries ihiich have joined 4d3CP,  Though there are other African countries
partieipating in the AHGSCP, the necessary information are not available to  cover
threm in this paper, .
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