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A wodern census of population defined as, "the total process of
collecting, compiling and publishing demographic, economic and social
data pert~5ning, at a specified time or times. to all pBrson.s in a
COWltl'y ur delimited territory" has the following essential features :
(i) Gcvernm~nt sponsorship (ii) defined territory (iii) universality
(iv) simultaneity (v) individual units for enumeration and (vi) plans
for compilation and publication.

Ce~~us taking is a massive operation involving various interrelated
steps and stages like pre census plannL'g in the office and in the field,
estimating and procuring finance and personnel, plarJling and deciding the
objectives and calendar of operations, organizing the office and field
operations) p;:eparing of questionr~aires, tabula'tion programmes and
enumera.tion plans, census publicity, training of e..'1,u;ne:.~ato!"s, survey of
enumeration areas by enumeration staff, the logistics connected with
enumeration itself and then the collection of filled in forms and finally
the processing, publication etc. .

For ~he success of the enterprise, each and every step should be
properly planned and adequately controlled. Any lacuna in anyone of the
many interrelated operations could spell disaste:.' to the entire programme.

II. !~~a 1970 census operations

The 1970 census enumeration ZtD.d the 197J 8upplementary Enquiry were
carried au;; by the Census Office within the Central Bureau of Statistics
of Ghana under the Statistics Act of 1961. The whole counti'y lias divided
into enumeraticn areas and all;;he people living in the country as on
census n::'ght (Marcl: 1, 1970) were to be enumerated and the reauired
information on every person was to be obtained from each individual~ if
possibl~. ~wo types of questionnaire f0rmc wer~ used - one fo~ household
enumera~ion and the other for group quarters or institutions including
the floating population. Complete c.overage of areas~ houses, households
and population was aimed at and every effort was made to help the

--------
+ The opinions expressed in this paper are only those of the authors in

their individual capacities and does not in any way commit the
organisations or institutions where they are employed.
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enumerator to identify his area clearly. Census maps, houselisting etc.
preceded the main census enumeration and omission or duplication of houses
etc. were minimised by spot checking.

The census questionnaire which contained all the topics recommended
by the United Nations either in the main census or in the supplementary
enquiry included several other topics of national importance. Also some
of the questions were modified, to suit local conditions and needs.

Elaborate instructions and training were given to the vast army of
enumerators and supervisors to ensure the quality of the returns. Quality
control procedures were utilised at all stages in the collection, compilation
and processing of the data. It is worth mentioning here that whereas in the
1960 main census, a house questionnaire was used due to fear of conceptual
difficulties in the operations, in the PES and later on in the 1970 census
and supplementary enquiries, a household questionnaire was utilised.

III. Evaluation of census results

Census results which are the end products of massive field operations
and office processing, could have various types of errors, biases and
deficiencies. errors could enter the data through anyone of the various
aspects by which they are obtained. The questionnaire, the interview, the
interviewer, the field work, the respondent, the recording, the processing
and printing are the various channels through which the data'are collected
and processed and unless all precautions are taken, the data produced may
be so defective as to be of not much value. Even when the strictest controls
and precautions are taken, some errors could still be found in the data and
it is essential that they be detected and appropriate remedial measures taken
so that either the errors are removed or reduced or at least their approximate
magnitudes indicated, thus ensuring that the users would not be misled. Also,
for future work nf a similar nature these findings become guidelines sO that
one can be wary of the possible types of errors etc. and guard against
their recurrence.

The census results can be evaluated both by the direct and indirect
methods. The direct method includes the postenumeration surveys and sample
checks whereas analytical methods, camp'arison of census cesults with data
from other sources like registration, survey and adrnini?trative or other
operations, use of models and analogies comprise the indirect methods.

Unfortunately, as mentioned earlier, there was no postenumeration
survey to chck the content errors of the 1970 census of Ghana.
One was planned, but later due to personnel problems, it was converted into
a case study ofAxim. There were also two experiments - one to compare the
population aged under one year in the census with births registered between
1 March 1969 and 1 ~Iarch 1970 at selected urban centres, e.g. Axim, Cape
Coast municipality, Sekondi-Takoradi, Winneba etc., by a matching process
and a second one, a coverage error evaluation programme, conducted 3 weeks
after the main census, which involved remuneration of a 5 percent stratified
systematic sample of enumeration areas (EA's).

• ..
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For the matching of child population in the census with registration
statistics, the items used were sex and birth place and date of birth of
child, name of mother and in some cases, age and occupation of parents, in
addition to other identificatibn items like serial number of house/households,
residential address, etc.

The coverage error check aimed at investigating coverage of houses
within selected EA's and people within these houses. Information on age, sex,
occupation and ideJ:ltificationitems like se'ial number of house/compound
was collected on respnndents enumerated during the coverage check and these
particulars were matched with the census information. Then a sub-sample of
these EA's was selected after stratifying the above selected EA's by magnitude
of discrepancy of unmatched events in either the census or the Goverage check.
In selecting the sub-sample, larger representation was given to EAts with
bigger discrepancies. Ratio method, Chandra Sekar-Deming formula etc. are to be
utilised to adjust the enumerated population. It can be noted that the coverage
check data could, to a certain extent, be utilised also to check content errors
in regard to those items collected in both the enquiries.

In addition to the external consistency checks like the one on children
aged under one year with registration statistics, which was to be done on a
step by step basis starting with a few urban areas and then cover the nation,
if the preliminary investigations at Axim, Cape Coast, Sekondi-Takoradi and
Winneba proved successful, there were also other experiments planned for
checking of educational data and employment data. For example, it was planned
to compare the number of persons attending school now, as stated in the census
questionnaire, with the records of the Ministry of Bducation. Again, on a
small sample of persons aged 15 years and over who were stated to be employed
during the census, it was planned to contact their establishment to check on
the accuracy of the information given with respect to the economic characteristics
e.g., occupation.

Some internal consistency checks also were to be made as part of the
quality control programme and an indication of the number and types of
inconsistencies found during any stag" of the quality control programme were
to be indicated in the General Report of the census as reflecting one dimension
of the error of the final tables, For example, the consistency of a~e and
occupation reporting; age and number of children ever born etc. are some
of the items which could be checked,

External consistency checks could also be carried out by comparison
of census data with data from other Eour2es, with analogy or with models.
The balancing equation is one such metriodo Unfortunately, the data from
registration is sO incomplete that we can not apply this method in this
situation..
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HOI/ever, we can apply an indirect balancing equation metnod based on
growth rate of the population. For example, the total population (including,
Ghanaians and non Ghanaians) grew at only 2.2% for males and 2.6% for females

.per annwn- one of the lowest rates for developing countries with known
drastic fall in mortality and very little decline in the high fertility,
The difference between the male and female growth rates also is too large.

The Ghanaian population on the other hand, grew at 3.0% for ,males
and 3.1% ,for females. Obviously, this is a high growth rate. At the same
time, the Ghana born population grew at 2.7% for males and 2,8% for females.

COllsidering the above three sets of growth rates, we can tentatively
.conolude tDat (i) there was an outmigration of a substantial number of aliens
during 1960-70 (ii) the Ghanaian population excluded a few persons who should
have been in~luded in 1960, and/or included some non Ghanaians in 1970 due
to the fact that in 1960 the question on origin was restrictive and the 1970
question on nationality was not only permissive but was even difficult of
verification and therc I/as an obvious advantage in reporting Ghanaian
nationality in the circumstances existing at that time.

The alien population declined from 12.3% of the total population in
1960 to only 6.6% in 1970 and the sex ratio declined from 147 in 1960 to
136 in 1970. The total population showed a decline in the sex ratio from
102.2 in 1960 to only 98.5 in 1970 and the Ghanaian population indicated
only a marginal fall in sex ratio from 97.2 in 1960 to 96.3 in 1970 and the
Ghana born population showed a decline in sex ratio from 97.8 in 1960 to
96.8 ~n 19700

Even though the fall in sex ratio is milder among Ghanaian population
than among Ghana born population, the growth rate of population is rather
high amcng the former than the latter.

The survival ratio of the total population (Ghanaian and non Ghanaian)
in 1960 to age 10 and above in 1970 indicates very high levels of mortality,
unless we assume substantial Qutmigration during the decade, where as for
the Ghanaian population these survival ratio indicate very low mortality
levels, unless we presume that the data is defective as mentioned·earlie~.

Aga~n the age structure of the Ghana born population showed more
consistency than the total population or the non-Ghanaian population. Thus
for all pra~tical purposes it c~ be considered that the statistics On
age and sex as obtained on the Ghana born population (constituting 96% of
the popula~ion of the country in 1970) would depict the demographic profile
for the country. \Je shall go into more details of the age sex structure of
the Ghana born persons to derive vital measures etc~ later on.

•
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Having tentatively decided that the age sex structure of the Ghana born
population in 1970 is consistent with that of 1960 when the several tests of

. consistency based on growth rate by sex, sex ratio of population, survival
ratio of population and age sex composition change etc., we shall now consider
how far the reporting of age and sex was acceptable in the country.

As the evaluation studies on the 1960 census revealed, and as observed
in statistically underdeveloped countries in the world, age is the most
unreliable basic data in enumeration. Even though efforts were made to
obtain the age of tne population as accurately as possible, some of the
methods used to improve the estimation of age themselves vitiated the results.
For example, in 1960 and 1970 a list ·of historical events were provided to
the enumerators by reference to which the age of the people was to be
estimated" Since Ghana gained independence in 1957 and the death of
Lt. General Kotoka and the introduction of new cedis and pesewas took
place in 1967 there was a tendency to report the ages of children as 3
years in 1960 and 1970 so much so that age 3 had the largest number reported
for barth sexes in both censuses.

As in the other developing countries, in Ghana also the tendency of
the people to report their ages with end digits ° or 5 has been noted. For
example, in 1960, 34% of males and females each reported themselves in the
country with ages ending in digit ° or 5 in the age range 10-69 instead of
the expected 20%. In 1970, this percentage reduced slightly to around 32-33%
for each sex. In addition to prefering digits ° and 5, there were preferences
for even digits and repulsion of odd digits. In 1960 and 1970 only 27-28% of
persons reported ages ending in digits 1,·3, 7 and 9 as against an expected
40%. Surprisingly enough, even though age 3 was the most reported age both
in.1960 and 1970, digit 3 almost was the least preferred.

The over all index of digit preference, the Myers index indicated quite
poor age reporting when we consider single years of age data. The Myers index
values are :

Male
Female

1960

29.6
31.2

197('

26.8
31.2

There also seems to have been only marginal improvement in the quality of
single years of age statistics over time.

Even though the single years of age data is found to be poor, since
for most practical purposes we use quinary age data, let us consider how
the five year of age sex statistics have evolved in the decade 1960-70.

For this purpose we apply the United Nations Age ratio, Sex ratio and
Joint score method :
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The seoX'es are :
1960

~",",.· ~ ,~__r·_,,~

All n~tion~ls Ghanaian Ghana born Ghanaian

1970

Ghana born

Age !"atio, lilale
Age ratio,xem,le
Sex rati(J
J oir:)~ score

15.0
<-0.0
9.6

63-.8

9.6
15.8
908

54.8

10.2
11,.0
7.6

47.0

From the 3.b'Jve :'le .see that there was a marginal i!lcrease in age ratio for
. Ghana:i-an<; b'3t""En '960 and 15170 but all thE other scorES declined so that
the joint S00re declined from 55 to 47. The scores consistEntly declined for
the Ghana born even though the joint scores is near 40 in 1970 which implies
that the d2ta j~. n"t 0::: goed quality. .

The: ~,,-:c~e valw:~ of t!:'3 score.s for total population is due to the effect
of migr-ati.:m on age "ex cOinpo..~ition.,

Even thmJ.{)l there is an improvement in age sex reporting as evinced by
the Myer'" ;_:J.de:x. aue: UN score methods, still it looks as i:" the data in 1970
is not oj; aaee~table qaali-J:y in the age range 10-69.

A'c t!1e Toung ages "Eo have already indicated that there was a predominant
pref,,~rence for ?-B;': 3 duE: to the reasons mentioned" There was a marked deficit
at age 0 and 1. A~S0 the sex ratio at these yc:.mg ages were very low. Usually
the sexratic ~t ~p'es Q-~ would be slightly higher than 100. In Ghana it is
found -that in 1960 mc~ 1970 the sex ratio at ages 0 to 4 is 98 to 99. The
poss'ibilities ace \. l) sex ratio at bir-';;h is not very high and: is only 102-103
(2) male iLfant and ear~y childhood mortality is much higher than female
mortality (3) PIlll:T:erL\tior: er.rors"

It i;: e:.12.irr..':::a that- Ghana ~nd other African countries have a comparatively
lOH sex ratio C:'.t b.i.:o....th" :~lle!"ea£, other parts of the world have a sex ratio of
lC/~-108 r.lc.le l'~r ~OO feaale bi::-tilf;;, ir. il.frie2. it is stated. that it is only
102-103. HOl< far t'lic i.e correct is not clear. Relevant statistics have not
been read~ly avaiJable either to prove 0: disprove the claim~ Registration
ste.tistJcs be':>IeeOl 1962-67 :·.n Ghona ShOWEd a sex ratio at birth of 98.5 in
1965 te· ;.10,.0 in 19S~ l<ith an average 105.30

The 1971 ,suppl.ementai"'Y enquiry on births during last 12 months hOWllver
indicatec:. a .o,ex rati" at birth less than 100 in th€ two regions Greater Accra
and 'vult2- for ;;h1ch data nave become available,

tll...Jwever, l':e !lO';:e that the percentage of males and females aged C-4 in
1960 and 1970 enull?raticon look acceptable '.hen we keep the fertility, mortality
condi t ions ~:.n '~11e C')u...Tt~.... y in r,"lilld (>

'.
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At the same time, the sex ratio in the age group 5-9 is 103 in 1960 and
101 in'1970. SUCh an increase in sex ratio from age 0-4 to age 5-9 looks
suspecious. Also the percentage reported as aged 5-9 in 1960 and 1970 are too
high. There seem to :be a corresponding deficit at ages 10-29 for maleS and 10-19
for femaleso The age ratios confirm this. Thus it looks very possible that there
is an excess at ages 5-9 and deficit in the next few age groups. Coale-Demeny
observed similar pattern for tropical Africa, India, Indonesia, Morocco and
Pakistan ]}.

At the older ages, i.eo at ages 70 and above there is a tendency for
exaggeration of ages. For example, instead of 1 to 1.5% who are expected to
be aged 70 and above in countries with similar fertility and mortality
conditions, in Ghana the observed percentage is sometimes even more than
double the expected. There is prestige in old age and estimation of age
becomes difficult when a person is past 40 years in tropical climates with
poor diet and environmental conditionso

That there is some over reporting of age by women in the reproductive
ages can easily be noted from the findings in the 1960 census, registratior.
statistics of 1962-67 and the 1970 census which show that the mean age of
the fertility schedule mis more than 29 for Ghana. Now keeping in mind that
marriage is universal and early, cnild bearing is more or less uncontrolled
and large families are preferred, this high .value of mis nothing but due to
over-reporting of age of women in the reproductive ages. It has been noted
that womer. are reported as older tnan what they actually are merely by basing
the estimation on number of children ever born. It was noted in Nepal ~ for
example, that women who were married over-reported their ages by one or two
years and those who had one child over-reported their ages by two Or three
years and so on. This not only vitiates age data, it also affects estimates
of fertility.

Thus 'we Bee that the age sex statistics obtained from census enumerations
in 1960 and 1970 are riddled with several types of errors and any use we
make of them should be such that these lacunae and deficiencies are clearly
kept in focus.

Even though the age sex evaluation so far carried out has indicated that
there could have been some omission of infants and very young children, it is
inconclusive in regard to enumeration at other ages, in so far as coverage
and completeness is concerned~

U.N. Methods of estimating basic demographic measures from incomplete
data, Manual IV, ST!SOA!S£R.A!42, New York, 1972.

~ R=achandran, K. V., An evaluation and adjustment of basic age-sex data
fbr Nepal, unpuolished report prepared at Demographic Training and
Research Centre, Bombay, for the United Nations Population Division, 1970.
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For example, the results from the coverage error evaluation programme
could give us an idea of the completeness of enumeration of houses and people.
From tables l"and'Z we find that actually the coverage evaluation programme
listed a smaller number of houses and persons in the s~nple -enumeration areas
as compared with the"census results for the same enumeration areaSt

Either this mean~ that there wa~ an over counting in the census or there
Was missing of persons and houses in the coverage check, In 1960 the discrepancies
were :larger.

Again the percentage of matched events was not large enough to give
confidence in the results and from the preliminary analysis so far made it
appear that the coverage check exercise in 1970 is leading to the same
inc~nclusive r~sults as the corresponding one in 1960.

It seems as if we have to re-examine the whole queotion of the methodology
of the re-enumeration, checking and matching in the circumstances as existing
in African countrieso

Thus it looks as if indirect methods may be the only ones which may be
feasible for the time oeing with tne situation as existing in tropical Africa
in order to evaluate basic demographic statistics and population counts.

IV. Data analysis and derivation of vital measures

Even though 'the evaluation of the data presented in the earlier section
indicates that the age sex statistics as obtained in the 1970 census
enumeration is defective and needs to be used with caution, it 'is to be
clearly understood that the figures given 'for each sex age group are the
reported ages of respondents whose notion of birth dates and exact ages is
vague. However, modern demographic analysis and techniques are specially
developed to deal with such data and, if properly carried out, could produce
not only viable estimates of birth and death rates but also of migration and
reasonable age sex distributions~

;Je 'shall try to utilise sOfie of the lmown techniques to be availaole
age sex data in the next few pages and arrive at a consistent and convergent
set of vital parameters.

A;' mentioned earlier, since the st'atist-ics of Ghana born pet-sons are
intuitlvely expected to be more acceptable and have also been shown tuoe
more or less so, we shall illustrate tne application of the diverse methods
only to these values. Similar methods were also applied to the total population
(Ghanaian plus non-Ghanaian) and to the Ghanaian population but the results
were contradictory and inconclusive. Also they were at variance with known
demographic processes in the country in the past and hence are not presented.

However, since the more detailed data from the Census and Supplmentary
Enquiry have not yet become available, it should be clearly understood that
the estimates derived are ,tentative and may need to be re:v~seclo
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Table 1

Number of houses
----Region Matched Matched On

Listed in Listed in from from On census coverage
census

coverage
ceusus coverage list only check listcheck list Check list only
---,---------,

All regions 42,414 42,213 32,288 32,254 10,163 10;223
Western 3,523 3,490 2,595 2,603 928 965
Central 4,780 4,793 3,848 3,866 891 927
Greater Accra 3; 1,27 3,651 2,053 2,188 1,387 1,553
Eastern 7,525 7,421 5,313 5,175 2,296 2,235
Volta 5,783 5,639 4,613 4,580 1,170 1,093
Ashanti 6,200 6,]28 4,477 4,487 1,759 1,934
Brong-Ahafo 3,137 2,903 2,492 2,443 635 449
Northern 3,693 3,657 3,199 3,203 495 445
Upper 4,301 4,331 3,698 3,709 602 622

Table 2

1970 Ghana population census
Eoverage evaluation

Summary of preliminary (office) matchin~

(Persons)

Region

All Regions
Western
Central
Greater Accra
Eastern
Volta
Ashanti
Brong-Ahafo
Northern
Upper

Number of persons

£numerated ~numerated Enu'llerated Enumerated
in in inin Matched

c.overage census coverage
census check only check only

399,685 397,185 266,594 139,729 124,080
33,615 39,903 21,294 12,321 12,065
39,931 38,318 25,200 13,815 12,317
38,440 35,613 15,738 22,231 19,632
60,581 59,391 38,535 21,579 20,899
43,854 /,3,314 33,336 11,868 11,387
68,747 69,763 46,586 21; 854 23,378
32,743 30,577 23,657 9,482 6,860
37,260 36,464 27,162 9,331 8,632
44,514 43,842 35,066 17,248 8,910
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The merit of such analyses lie in the fact that from a mass of apparently
defective, incomplete and deficient data we can derive demographic measures
which form a consistent and convergent set.

The first method we use is Hardy's differencing method, Thi" method
developed in the early twentieth centur.y for dealing with defective ffild
incomplete data from the Indian censuses is very simple to apply. We first
calculate the deaths which occured to p~rsons already enumerated in an earlier
census by differencing 'pers9ns aged k -years and above in the ~_ater ~...ensus
from all -those enumerated in -the earlier census, where k i ..' the interval
between the two censuses. Thtn the deaths among those born during the census
interval is obtained by a prcportion of the deaths calculated" above and the
sum of the two figures giv"s th" total number of d"aths during the int"rval.
A death rate can then be calculated, Using the ceath rates by sex we can
convert the rates into expectation of life at birth values (under suitable
assumptions) from the Coale-Hoover ,11 formula

2 .
/ eo) ~ .35 + .65 (02 / 01 )

1
where Dl is the death rate as obtained earlier, e is the expecta~i0n of life
at birth to be estimated corresponding to the dea~h rate ,\ ar:" e0 and 02
is a set of expectation of life at birth and death !'ates frol,] 3t·able population
models with growth rate equal to that of the country under consideration such
that D2 is close to 01'

Unfortunately, in the Case of Ghana even the relation betwoen deaths
among births and deaths among already born persons is difficult to obtain,
as the registration system is defectivc~ Hcwever, there are 3 approaches
to solve this problem.

The first one is to accept whatever results al':"E: provided by the available
vital statistics. In Ghana for the period 1962-67 the proportion of deaths
among births during a decade to deaths among a.lready born pe~·son.s is ,,8 for
males and 1.1 for females. Even though the male figure looks sl"~ll and the
female figure slightly large, the actual figures may, noi: be much far from
.9 to LO.

Secondly we can use analogy. We may borrow the values from "'...other
country similarly situated with regard to demographic parameters and which
has such data readily available. This method is ver? risky as the demographic
parameters of Ghana are as yet, in our analysis, not determined to enable us
to fix a country or region as analogous to Ghana~

Thirdly We can use model populations and find out the ~elationshipn One
such" model was used from the Ncrth family of stable p"Jpulati0ns 0f Coalc-Demeny
and the proportion was found to be around 1,,0 for both sex"s,

Coale A.J. and Hoover E.M., Population growth and economic development
in low income areas, Princeton University Press, 1958,
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Using this value of 1.0 we get the male and female crude death rates
during 1960-70 in Ghana as 28.9 and 24.5 respectively. The Coale-Hoover
formula gives the eO v~lues as 35.3 ~d 39.7 respectively for males and
females. However, i~ we use the values available from the registration system,
then we find the male and female death rates as 26.0 and 25.6 respectively
and the e~ values as 37.S and 38.6. These values actually look better.

Thus we note that mortality is approximately depicted by North model
level 9 for both sexes. The levels could have been slighly higher: as there
is the possibility of some people aged 10 and above in 1970 being reported
as aged 5-9 and hence the death rates would be actually lower.

Next we upply a method based on Coale-Demeny models. This method consists
in the comparison of percentage age distribution of observed with model values
for a givan growth rate. ~hen we take the North model with rate 2.74 for males
and 2.85 for females, lie find that level 9 for lll~les 'lnd level 10 for females
produce the least sum of absolute deviations when percentages are compared up
to age 40-44. Even though, as noted earlier, discrepancies occur from one age
to the other, the over all deviation is minimum when level 9 is u6ed for males
and 10 for females. A modification would be to consider sum of absolute
percentage deviations. This method also indicates that mortality around 1965
in Ghana Has approximately levels 9-10 for both the sexes.

\~heI) we apply the Coale-Demeny method based on cumulateJ percentages
for the knowI) growth rates of populatioI), North model level 9 for males and
10 for females indicate the median values corr8spoI)ding to CBR 0:" 54.6 for
males and 50.3 for females and CDR of 27.2 for males and 21.8 for females.

A third method is the projection of the population for a period of
10 years using model life tables and fertility schedules and finding that
set which fits the enumerated pattern. Here it seems that level 8--9 for
males and 9-10 for females liith fertility as measured by GRR of 3.4 fits
the data. The CBR for males and females come out to be 56.1 and 51.5 and
the CDR as 28.7 and 23.0 respectively. Here also because of the possibility
of some people aged 10 and above reporting themselves as aged 5-9, the estimates
of birth and dath rates liould be lowe_ed.

A fourth method is that based on the reverse survival projections. Using
appropriate mortality schedules we project the 1970 age sex data to 1960 and
select that mortality level lihich reproduces the 1960 enumeration to a large
extent. Level 8-9 for males and level 9-10 for females, more or less approximate
the enumerated population figures. Here also the over enwneration in age 5-~

and a corresponding under enumeration in age 10-19 would affect our estimates.
The birth rates based on enamerated 0-4 population is around 52.6 for males
and 49.6 for females where as those based or. 5-9 population tne rates come
out around 60. Perhaps the birth rates based on 0-4 population is on the lower
side due to some omission of infants and young childre~, whereas those based
on the 5-9· age group is on the high side due to shifting "f sOme persons from
age 10-14 or 15-19 to ages 5-9. A birth rate around 51-53 for both sexes
together seems to depict the situation.

·1·
7
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Another method which is similar to the Hardy method is the one based
on lIover all survival ratio" y~ This method consists in the comparison of
survival ratios of all persons (by sex) in 1960 to those aged 10 ~~d above
in 1970. This method also is affected by the error in age data especially
in the age g~oup 5-9.

In addition to calculating over all survival ratios of all persons in
1960 to those aged 10 and above in 1970, nne can calculate survival ratios
(by sex) of persons aged 5, 10, 15 '" and above in 1960 to "those aged 15, 20,
25" ••• and above in 1970 and compare the values with tabulated values. The
mortality level for the decade is then chosen as the median value of these.

The R~nachandran~Nair tables available for carrying out this procedure
is unfortunately based on Coale-Demeny west model life tables. Preliminary
calculations carried out with North model life tables indicated that level
8-10 fit -ehe age-sex statistics of 1960 and 1970. The male level is lower
than the female level. Perhaps 8-9 for males and 9-10 for females would be
indicated 9

A very similar method is the one suggested by Coale-Demeny in Manual IV.
They suggest the projection of the earlier census data under varying mortality
levels and then selecting those levels for which the population aged 0, 5, 10,
15, ••'1; and above in the later census are near the enumerated values and then
selecting a median value out of these. It is found that this gives level 11
for males and females.

Still another method applied to the data is that due to Arriaga 2/.
Preliminary calculations indicated level 9 for males and level 10 for females.
The birth rates were 54 for males and 51 for females.

L

Incidentally, it may be mentioned that the current fertility data available
from the 1971 supplementary enquiry for 2 regions (Greater Accra and Volta)
indicate that even though there is a reduction in fertility at young ages,
there is actu~lly an increase at ages 35-49. The total fertility remained the
same 6.2 in V~lta but declined to 5.6 from 6.0 in Accra. The Brass method of
adjustment failed in the case of Accra data but produced a TFR of 6.6 for Volta.

~ Ramachandran K.V. and Nair P.S.G., The over all survival ratio method
.for evaluating defective and incomplete data and estimating mortality,
Studies in Demography, Edited by A. BOse et. al., George Allen and
Unwin, London, 1970.

51 Arriaga, E,E., New life tables for Latin America in the nineteenth and
twentieth centuries, Institute of International Studies, Berkeley,
Population Monograph Series, No.3, University of California, 1968.
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Using these adjusted fertility rates for Volta in conjU!10tion.l,ith the
1965 age sex distribution of Ghana born persons, a CBR of 48 was derived. Now
keeping in mind that the country showed a higher TFR than Volta in 1960 (of 2%)
we may expect that the CBR was at least 49 ~n 1965.

But, when we assume that there was an exaggeratioL of ages by women,
• especially of those <Iho had a child dur:'ng the year before the en~eration,

then this shift in age produces a fertility schedule which makes m larger
than what it should be and SUCh a fertility schedule depresses the crude birth
rate. The ~ was 29 or more instead of around 27 as anticipated. For example,
if we consider that the age distribution of Ghana born persons is stable "ith
a rate of growth of 2,8 and mortality level 9 then an increase of 2 years in
mfrom 27 produces a more than 5% reduction in birth rate, even when the TFR
is the same. If we take this factor also into consideration then we get the
CBR during 1960-70 for Ghana born persons as 51.5.

Again, ·'if we keep in mind that some male children have ;lot been reported
among the births, because tile sex ratio of reported births is low, then the
CBR would go still further up. Thus a CBR of 52-53 is not beyond the realm of
possibilities in the country in 1965.

Thus we see that we can conclude that during 1960-70 mortality level in
Ghana was near abou~ those corresponding to model North levels 9 and 10 for
males and females and that the birth rate was around 52.

Now a word about migration during the decade. We have mentioned that during
1960-70 and especially after the passage of the aliens compliance order, a
sizeable number of persons left the country. Even though some statistics have
been collected by the country, it seems 7hat they were incomplete.

As mentioned earlier, the numbers reported by Niger and Nigeria as haVing
entered into their country from Ghana during the period are about double the
figure reported by Ghana. The total number of out migrants estirr.ated by the
government of Ghana· is in the neighbourhood of 200,000-300,000 for all part of
the world. If we assume that this figure represents only a part of the total
migrants, and the ratio of recorded to non recorded is similar to those for
Niger and Nigeria~ then the actual fisure could have been anywhe~e betwzen
400,000-600,000.

One liay to estimate the total number of net out migrants is to project
the total population of 1960 by· sex by assuming that their rates of growth
should be similar to those of Ghana born persons. Actually, it may be slightly
higher or lower depending on age sex structure, fertility, mortality, etc,

U~der tilis assumption we calculate that 350,000-400,000 persons left the
country during the decade. Assuming some fresh in migration and retl~n migration
just before the census, the actual number involved in the movement could have
been 400,000. . ..
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V. Population projections

Population projections and estimates for Ghana have been made by several
individuals and organisations during the period 1960-70. All these projections
utilised the 1960 census and post enumeration statistics and some even used
the 1968 demographic survey data.

The Population Division of the United Nations as part of their work
programme in connection with the assessment of world population prospects
projected the population of Ghana with base period 1965.

The latest contribution for populations for Ghana is that made by
Gaisie §/. He projected the population of Ghana origin for the period
1960-2000 under varying assumptions in regard to mortality and fertility.

Because in 1970 the question on crigin was deleted and instead the data
collected was on nationality, the projected figures cannot be compared with
the census results. However, it looks, on the basis of the preliminary 1970-71
data, that his mortality assumptions were Oil the optimistic side and his
fertility assumptions for the period 1960-70 may have been correct, but
between 1970-85 his assumption that there will be no reduction in fertility
as measured by TFR is questionable on the basis of recent developments on the
family planning front. A slight reduction in fertility is at least indicated
for Greater Accra and perhaps in the other urban areas of the country, if not
for other areas as well.

We have attempted to p~oject the 1970 Ghana born population by quinary
ages and sex upto 1985 the following assumptions

(i) mortality conditions will inprove and that between 1970-75, 1975-80
and 1980-85 the levels will be those corresponding to Coale-Demeny
model North levels 12, 13, and 14 respectively for both the sexes.

(ii) fertility which was high llild has shown some indications of decline
will decline faster in the years to come as the family planning
programme catches on and general education becomes more widespread.
The effect of the spurt in education after independence is just being
.felt in the early reproductive ages now, but will soon be felt by
the other ages as the years roll by.

The GRR is assumed to be 3.2 in 1970-75, 2.95 in 1975-80 and 2.70 in
1980-85.

(iii) Sex ratio at birth is assumed to be 103 males per 100 female
births. The projected population figures are given in Tatles
3 and 4.

§( Gaisie, S.K., Determinants of Population growth in Ghana, a thesis
presented for the degree of Doctor of Philosophy at the Australia
National University, Canberra, February 1973 (mimeographed).

..
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These ,projected populations I;ill have to be' revised aft",r· the data from the
census and suppTementary enquiries becor"e ·available. This is the reason why
we did !lot ,adjust thIS age:"",sex· stat·istics for the ,types' and patterns of errors.
Again; . this is the :'eason why we have not attempted any further dUalyses of
these proj3ctc.ons in term.:; of estimating pre-school, school, labour fa-ce abd
other age groups~

, Ma}e

-_._-----,,------_. .~-----

Age Graup 1970 1975 1980 1985_. -------
0- 4 760,134 879,993 967,164 1,080,017 .
5 - 9 708,436 694,580 813,818 g04,Cil8

10 - 14 522,260 684,732 674,013 792,594 •
15 - 19 387,892 509,313 669,284 660,249
20 - 24 305;371 . 375,386 494,130 650,979
25 - 29 252,651 293,507 361,895 477,843
30 ··34' 23T, 907 251,859 282,354 349,282
35 - 39 193,345 221,434 '241,359 7.71,551
40 - 44 '.55,478 183;158 210,688 230,592
45 •. 4'9 126,696 1/+5,632 172,482 199,347

, 50 -- 54 100,24"1 . 116,758 1.35,039 160,m
55 - 59 75,979 . 90,202 105,821 123,146
60- 64 65,932 65,813 78,839 93,204
65 + 140,691 156,944 1/1,247 195,038
Total 4,036,964 4,669,311 5,378,133 6,188,637

Fema;le

P.cie Group 1970 1975 1980 . 1985
~

0- 4 766,162 901,059 987,768 1, TOO, 974
5 - 9 700,439 703,329 836,886 927,583

10 ~ 14 502,141 677,430 683,108 816, LZ3
15 - "·9 387,895 490,175 662,933 670,197
20 - 2.', 346,681 377,503 478,204 61+8,428
25 .. 29 315,560 335,882 366,'137 465,924
30 - 34 2.66,887 304,194 324,845 355,889
35 .. 39 210,154 255,843 292,7/,1 313,833
40 - 44 162,260 200,342 244,9l! 281,377
45 - 49 127,501 153,879 190,796 234,179
50 - 54 98,417 119,746 145,177 180,754
55 .- 59 74,453 90,648 110,930 135,167
60 - 64 67,378 61i,26.'. 81,317 100,184
65 + 146,678 168,477 186,723 216,140• Total 4,172,476 4,/:',4111768 5,593,076 6,446,752

-----
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When the full demographic and socio-economic data become available, in
the not too distant future, we can project not only the total population by
age and .sex~ we can also estimate 'che rural-urban components: the number of
children in schools 1 those entering the labour force, those needing housing
and so on..,

ThiG p"per is only a preliminary and partial report on the evaluation
and analysis of the data from the 1970 population census of Chana, Detailed
evaluation of t~e coverage of the census and the estimate of the coverage
error have not been discussed here, mainly because only fragmentary results
from the coverage error evaluation programme of the census are at present
availableQ It is ~ot possible to use these partial and inconclusive results
for the type of evaluation and analysiG that we have attempted to do in the
preceding paragrap~ls,

With respect to the other component of the total e1'ror of the census,
na~21y the c0ntent error, we have given extensive cc~sideration only to two
of the items or~ the census questionnaire~ viz. ~ age and sex), whi.ch admittedly
are two of tbe raost important basic demographic characteristics,.

Unfortunately, age also id the most unreliable information collected in
a popul~tion census in most developing countries, especially Africa. The other
items on the cen~';Us questionnaire have not yet been evaluated,. but it would
appear fron the results of the evaluation programme of the 1960 census that
occupation (an possibly industry) will require extensive evaluation in 1970.
Also, in view of the effects of the Alien's Compliance Order on the data on
nationality, elaborate evaluatian of that_information will be necessary.

Again: because the ~nformation so far available fcom the ~ensus and
sUI:pleme~Jtary ellquiries hav~ ilot been sufficient, no attempt have been made
herE. to 3.djust the age-sp.A statistics as obtained from the census;, even
though thE:re are serious doubts about age reporting in 50~e of the age-sex
segments ane: '.... uere may also be some o..•ission of infants and very young
children of one sex~

Fil12.11y._ l'~e wish to state that some of the conclusions reached in this
paper i.T'fly have to l)e revised as more information from the supplementary
enquiry beeoEles available.

L
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