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FOREWORD

The utility of statistics for policy formulation, decisionaking, and the monitoring and
evaluation of sockeconomic development programs and projects has long been recognized
in Ghana. There has also been significant growth in the types of statistics required to plan and
monitor socieeconomic development in tlwuntry, including indicators to track progress of
several major initiatives including the Millennium Development Goals (MDGs) and the
Ghana Shared Growth and Development Agenda.

The Ghana Statistical Service (GSS) is committed to ensuring thHatdge socioeconomic

data are available for planning and decismaking, as well as for monitoring and evaluating
development programmes at all levels. To achieve this objective, GSS has over the years
produced statistical data through censuses, sample suawelyadministrative sources. The

2010 Population and Housing Census (PHC) is the fifth census to be undertaken in Ghana
since independence in 1957. The immediate objective of the 2010 Census was to ensure the
availability of demographic, housing and sseconomic bencimark data at the national,
regional, district and locality levels for planning.

The 2010 Census gathered information from each individual present in Ghand"on 26
September, 2010; the Census also collected data on all living quar@tsima as at 56
September, 2010. Beyond providing benchmark data for planning, detailed analysis of the
census will enhance our understanding of the effectiveness of the various interventions
initiated by Government and its collaborators to improve thes lof Ghanaians.

To facilitate the fullest utilisation of the Census, GSS has prepared the National Demographic
Analysis report, which contains detailed analysis of the various topics covered in the 2010
PHC, including those like disability, ICT and amgiture, not covered in previous censuses.
Some sections of the report compare data from the 2010 PHC to those from earlier censuses,
so as to elucidate how the characteristics of the population have changed over time.
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CHAPTER ONE
INTRODUCTION ?

1.1 Introduction

The 2010 Population and Housing Census (PHC) is ltheegth overall and the fifth pest
independence national census. The first census in the cocmtiucted iM891, wasunder

the auspices othe then British Administration. Censuses wetleen carried out every ten
yearsthereafter in1901, 1911, 1921 anh1931whenthe Second World War disrupted the
series hence there was no censud 941(Bureau of Statistics, 1964; Engmann83p After

the war,a censusvas conductedh 1948 and that was the last to be organized by the then
British Administration. Te earlier censuses were conducted in the same aga@asuses in
the United Kingdom (Bureau of Statistics, 1964).

After independencenil®d7,Ghana adopted the United Nations
censuses in years emrdoibn g iTnh uésindepentencebnsuscsito speo
was conducted in 1960 and the second in 1970. There was no census in 1980 due to political
instability, breaking the decennial census taking in the country. A census was eventually
conducted in 1984, and thém 2000, breaking the expected decennial census taking in the
country and presenting unusual intervals between the ceristidegears between 1970 and

1984 and 16 years between 1984 and 2000. The 2010 census has restored the decennial
process of censuskiag.

There have been variations in the land area and the content of censuses in the country. The
1891 census covered the then Gold Coast colony which consisted of parts of the present
Western, Central, Eastern, Greater Accra and Southern Volta Re@ioeslO01 and the

1911 censuses covered the then Ashanti Territory and the Northern Territories. The present
area of Ghana was covered in a census for the first time in 1921 when after the First World
War (19141918), the German Territory of Togo was diddeato two and the western half

put under the administration of the colonial Governnodrihe Gold Coast (Engmann, 198
AwusabeAsare, 1990). Thus, in terms of area, data from censuses are comparable from
1921.

The type and methods of data collectedensuses have also varied over the years. The pre
independent censuses collected minimal data for planning purposes. The scope and character
of census changed considerably with the 1960-polgfpendence census. For the first time,

data were collected dmasic demographic, geographic and seonomic issues including
education and occupation. The processes and the concepts used for the 1960 data collection
werethe samdor the 1970 and the 1984 censuses. The approach and the content of census
data was lsanged in the 2000 census to cover population and housing, hence a population and
housing census. The concepts for the 2000 census were repeated in 2010. In addition, five
new modules were included in the 2010 PHC, namely disability, emigration, infonnaautb
communication technologies (ICT), matdrneortality and agriculture.

YThis chapter was prepareg Bmmanuel O. Tawialamuel N.A. Cudjoe, John K. AnaghdClara K
Fayorsey



1.2 Uses of Census Data

Census da are used for poliegnaking, planning and administrati research, business
electoral boundary delimitation and sampling frame for surveygdtliNations, 2008)For
instance, 8cti on 47 (5) of the 1992 Constitution
shall review the division of Ghana into constituencies at intervals of not less than seven years,
or within twelve months after the publtaan of the enumeration figures after the holding of a
census of the population of Ghana, whichever is earlier and may, as a result, alter the
const i t(Republic of &lsana, 19985). This then mandates the Electoral Commission

to use census data asrp of the political process. dtitutions such as the Electoral
Commission, National Health Insurance Authority and the National Identification Authority
use census data tide their activities The decentrakation policypursued in the country

also eemands the use of census data at the lowest administrative level poRs&lE970,

1984 and 2000 censusegre used as sampling frames foational surveys including the
Ghana Demographic and Health Survaysl the Ghana Living Standard Survegswell &
surveys conducted by other organizations and individual researdhathiermore, students,
researchers, the media and other data users depend on censusttatawork. Thus, it is
imperative that a national census is organized every ten yeatBefatata to be used for
national planning and development.

1.3 Contents ofthe 2010National Demographic Analysis Report

The book is in 16 Chaptersand provides detailed information on the nature and
characteristics of the populatiaf Ghana from the 20 PHC Thefirst chaptemjives a brief
history of census taking in the country and a background to the chapters. A census involves
stages ofpre-enumeration activitiesthe census enumeratioitself and postnumeration
activities. Qiapter Two focuses onthese three phases oénsustaking andstresgs the
importance ofplanningin facilitating the collection and processing of accurate rafidble

data onthe demographic and soceconomic characteristics of the populatidhe Chapter
ends with the lesms learntFor any census data to be used for the purpose for which they
have been collectedhey should be reliable. Therefore, census data are expected to be
assessed for reliability, especialgesex datavhich forms the basis foplanring, research
andthe populationprojection. In Chapter Threé¢he agesex datafrom the 2010 Census is
evaluaed forreliability using various techniques. h@pterFour is devoted to thanalyses of
population size, composition and aggx structure and changes whitéive occurred since

the 1960 censugChangesn population characteristicsuch assize agesex structure and
distributionhave implications for planning and policy.

Household size, structure and compositofrthe population are examined in Chapterekiv

The study ofthe characteristics diouseholdsn any population provides information on
living arrangements which have implications for sing and the use of spaceh#&pterSix
focueson marriage and marital characteristics of persons agge@dr@and alove. This is
important as marriage generally marks the beginning of family formatiahisdusseshe

onset of marriage, the proportions never and ever married (currently married, separated,
divorced and widowed) as well agstems of marriage in Gha

Education and literacy play critical roles in theciceconomic development ohg country.
Through educationpeople acquire knowledge, skills, values and attituassvant for
development.Recognizing the importance of education for individuaisl @ountries, the
United Nations devotethe Millennium DevelopmenGoal 2to the achievement afniversal
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primary education by 2018 hapter Seven providesdescriptive analysis of education and
literacyfrom the census. Proportions of the populatiomidsic education have stagnated at
90 percentover the last two decades and this presents a challsrigendnether Ghana can
achieve the educatidviDG in 2015.

Fertility and mortality are thewo componerg of naturalpopulation changeChapterNineis
devoted tdevels, patterns, trends and differentigdertility from the 2010 censusAspects

of fertility are describedor the total country, regions and rural and urban areas. The analysis
is also expected tonravel the factors accounting for thiuationin the country

In the 2010 PHC, data were collecteddmaths in the household in the 12 months preceding
the census and deaths occurring among females aged, While pregnant, during delivery,

or within six weeks after the end of a pregnaror childbirth Using the information
collected,estimaes have been calculated fewvels, trends and age patterns of mortality in
ChapterNine. In addition, dfferentials in infant, undefive and adult mortality have been
analysed andised to constracempirical model life tablegor the country.Such data were
collected to give an idea abaubrtalityin the absence of a complete vital registration system
in the country.

Migration and urbamsation result inthe redistribution ofa population with sociceconomic
consequences for the country as a whole as well as for the places of origin and destination.
Chapter Terexamine levels ofinternal migration, immigratignemigrationand urbanization

by agesex composition, region, residence, education aocupation. This chapter is
followed by an analysisof the economic characteristics of th@opulation and provides
information on theemployment statusemployed unemployed noneconomically active
populationas well agheemployment sectoiThese feaires are examindaly agesex, type of
locality, marital status, educational attainmantregion of residence Chapter Eleven

Agriculture is one of the issues covered for the first time in a national census. As a
predominantlyagriculturalcountry wih thesector contribubhg to about 3(ercentof gross
domestic product, detailed information was collected on the nature and characteristics of the
sector and the population involvedh&pterTwelve examine the demographic and soeio
economic charactetiss of the agricultural population and househoddgjculturalactivities

the types offood and treecrops grown andhe acreagesovered livestock population and
keepers and fish farming.

Chapter Thirteen is devoted to the analysisathandisablity, whichwasalsocollected for

the first time ina nationalcensus The chapteranalyses the data on personBving with
disabilities (PWDs) providing information on types of disabilities in the country and by
sociademographic characteristics suchagesex, residence, education, marriage and region
of persons living with disabilitySight disability emerged as the highest among the elderly
and emotional disability among young people.

The 2010PHC, for the first time, als@ollected data on accessand use of informatioand
communication technolags (ICT). Information was collected oaccess to mobile phones
computersand internet facilitiedy individuals12 years and oldeand access to fixed line
phonesby households These items ardescrbed br selected demographic and socio
econonic characteristics such as aggex, level of education, region of residence, type of
locality and economic activityn Chapter FourteenSpecial attention is given tiCT in
agricultural householdgiven the imprtance of the sector in the economy of the country.
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Chapter Fifteen discussesgta on stock of houses, facilities and amenitesouses at the
national and regional level3he data for the analysis were based on information on housing
characteristicsyamely materials used for the buildiingwalls, floor and roofi sources of
energy for cooking and lighting, water and waste disposbhe sixteeth chapteprovides a
summary of the key findings arte policy implicationsfrom the analyses in the prews
chapters.

1.4 Conclusion

The 2010 census data habeen used to providen-depth analyses oéspects of the
population of Ghanan fourteen substantive chapters. Where possible, the data from the 2010
PHC are compared to those from the earlier -pa#pendent censuses. The chapter on
evaluation of the quality and quantity of data from the 2010 PHC reminds readers of the
importance of the assessment of demographic data. Such an exercise helps to put confidence
in the data used for the rest of thealgsis. The nature of the changes in numbers,
distribution, growth and rdistribution of the population has implications for planning to
achieve national developmerResponding to these aspects of the populattdhneed a
paradigm shift in thinking andpproaches to planning. For instanderéd is the need to
create an economy which will providgenployment opportunitie®r the youth who will be
predominantly in urban areas due to natural change and migration from rural to urban areas

With the incrasing expectation of life as demonstrated in Chapter Nine (Mortality) and the
declining fertility in Chapter Eight, theomposition and structure of the population is going

to change. For instance, thmportion of the aged population will increase inHbptoportion

and absolute number¥he changing age structure of the population hasuilt dynamics

and will have implications for the economy, social relations, housing, education, health and
welfare of the population especially that of elderly pers@hs. countrywill need torespond

to thechanges in thpopulation.

Information and Communication Technologies are transforming interactions in the country.
The penetration of mobile phones, especially among rural and agricultural populations,
provides @portunities for informatiorsharing and education. For instance, the use of mobile
phones for marketing agricultural produce and thegong mhealth programmes of the
Ministry of Health provide some examples of the potential of these now tools for socio
economic development. What also emerges is the-udpain divide in the ownership of
computers in the country. This is one aspect which will define the nature ofesmriomic
development in the next decades.

The processes of population redistributiparticularly intefregional migration and rural

urban migration, the process of urbanization, its magnitmu#® determinantswill have

implications for future development. These changes, with implicationadoess to safe,

adequate and affordable sheleducation and occupation, present challenges to strategies for
improving living conditions.The results from the census and the analyses should provide

basic information for ssessing aspects of the education, health and sanitation components of

the Millennium Development Goals.Finally, there is the need to endeavour that the
decenni al pattern of census taking i n year s
availabilityand comparabilitypf censuses for planning in the country.
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CHAPTER TWO
CENSUS METHODOLOGY °

2.1 Introduction

The primary objective of the 2010 PHC was to provide information on the number,
distribution and social, economic and demographic characteristics of the population of Ghana
necessary to facilitate the so@oonomic development oheé country. In conducting the

2010 PHC, the&shana Statistical Service (GSS) was guided by the principle of international
comparability and the need to obtain accunatermation on ppulation anchousing Census

in the country Therefore, the 2010 PH®@as conducted using all the essential features of a
modern census as contained in the United Nations Principles and Recommendations for
countries taking part in the 2010 Round of Population and Housing Censhsesxercise

was also informed byxperience fra previous posindependence censuses of Ghana (1960,
1970, 1984 and 2000From the previous experiences, it was recognized that a large scale
statistical operation as the 2010 Population and Housing Census required meticulous
planning for its successfuimplementation.This chaptempresents information on the pre
censusplanning enumeration and post enumeration activitiesis ltorganized into five
sectionsnamely, preenumeration activities, the census enumerats®if, post enumeration
activities, clallengesand lessons learrgummary and recommendations.

2.2 Pre-enumeration

The preenumeration period consisted of a number of discreet and related activities. This
section outlines the major pesumeration activities which were undertaken.

2.2.1 Development of census document and work plans

The first stage of the exercise involved the setting up wfoeking groupat the Ghana
Statistical ServiceSecretariat which was charged with the responsibilityprefpaing the
census project document with thssistance of two consultants. The document cceddire
rationale and objectives of the census, census organisation, a worknglarbadget. The
project document was launched in November 2008 as part of the Ghana Statistics
Development Plan (GSDPh November2009 the document was reviewed and updated to
take into account the changes which had occurred over the p&dodndly, a management

and supervisory framework which outlined the responsibilities of the various stakeholders
essential for the &fctive implementation of gopulation and housing census was also
produced as part of the initial preparation.

2.2.2 Census secretariat and committees

To implement theactivities outlined in th010 PHCproject documenta National Census
Secretariat &s set up in January 2Q0Bhe Secretariatomprised professional and technical
staff of GSS as well as staff of other Ministries, Departments and Agencies (ViioAsy of
whom wereseconded to GSS. The Secretar@imarily responsible for the dagp-day

2 Marjorie DanseManu and David Yenukwa Kombahave contributed this chapter.
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planning and implementation of the census activittessisted o§even units namelgensus
administration, cartography, recruitment and training, publicity and education, field
operations and logistics management, data processing, and data analggsemaation.

The Census Secretariat was initially headed by an acting Census Coordinator engaged by the
United Nations Population FUINFPA) in 2008 to support GSS in planning the Census.

2009, the Census Secretariat wasomganised with the Gowement Statistician as the
National Chief Census Officer and overall Coordinatbrthe census. As part of the-re
organizationa Census Management Team and a Census Coordinatingvezarastablished

to assist the National Chief Census Officer/Coordinafbe Census Management Team had
oversight responsibility for the implementation of the CensoX critical decisions on the
census in consultation with other national committdé® Census Coordinating Teaon

the other handyas responsible for the go-day implementation of the Census programme.

Census committees weset up at both national and soétional levels to provideechnical
advice andassistwith resource mobilizationAt the national level, the committees wehe
National Census Staag Committee (NCSC), the National Census Technical Advisory
Committee (NCTAC) and the National Census Publicity and Education Committee
(NCPEC). At the regional and district levels, the committees were the Regional Census
Implementation CommittedRCIC) and the District Census Implementation Committee
(DCIC) respectively.

At the apex of the structure of the 2010 PHC managementhadsdtional Census Steering
Committee as the main policy making bodjhe Committeewas responsite for policy
setting and uection on all aspects of the 2010 PHIhe composition of theNCSC was
inter-sectoral with representation at the highest level, from both public and private
institutions, such as, the Ministry of Finance and Economic Plankimgstry of Education,
National Population Council, United Nations Population Fund (UNFPBElgctoral
Commission Traditional leaders and Vigehancellors Ghana.

The next tier was thé&ational Census Technical Advisory Committee (NCTA®@)ch was
multi-disciplinary in its membelsp, comprising subjeanatter specialists from a broad
spectrum of Ministries, Departments and Agencies (MDAsiyersities,other research
institutionsand private consultants. This Committee served as a thamk andan advisoy
body to the Census Magement Teanand supportedthe Census Coordinating Team at
specific stages of the census programhfwe.instance,ite Committee assisted in devalogp
thequestionnaires and ancillary documemgged for the census

A National Census Publicity and EducatioCommittee comprisg senior level
representatives in communication, civic education and advocacy from relevant public and
private institutionsvas set up to advice on education and publiditye Committeeprovided
technical advice to the Census Seciatan thedevelopment of publicity and educational
materials andmplementation ofhe publicity programmefor the census.

Inter-sectoral Regional and District Census Implementation Committees werall ithe
regions and districts in the country. Withemberip drawn mainly from decentralized
departments Regional and District Coordinating Directors chaired the Committees
respectivelyThe Committeesvorked closely with the Regional/District Census coordinators
to plan the regionadistrict, communityand locality level activities in areasich agpublicity
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and field operations. Th€ommittees alssupported the Regional and District Census
Officers in the recruitment and training of field persdri@e@umerators and supervisors) and
assisted immobilizing logistical support for the census.

2.2.3 Mapping of Enumeration Areas

A timely and well implemented census mappivas consideregivotal for the success dhe
2010 PHCas itis the process fadelineaing the country into enumeration areas to féaié
smooth enumeration of the populatiérar the 2010 PHC, the process involwgatiatingthe
2000 Census Enumeration Area (EA) mapwhich started in the last quarter of 20GHe
acquisition of topographiand digital sheetsf all indices from th&seogaphical Information
System Unibf theSurvey and Mapping Division of the Lands Commission

A decision was reached to undertake a pilot survey in selected areas. Thidet&yiolitan

Areas and one Municipal Assembly, all in the Greater Accra regiere welected for the
pretest Four field teams were constituted to undertake the exercise. One of the teams
combined the use of Global Positioning System (GPS) with the digital maps to delineate
newly constructed roads and also geterence other featiseThe other teams used digital

town sheets to carry out the delineation. The exercise lasted for three months, from January
to March 2007. It came out that the use of digital town sheet in the delineation of EAs was
efficient, accurate and faster. Thechnique was therefore used in the delineation of EAs in
some metropolitan areas such as Sekdiattoradi and Kumasi Metropolitan Assembly.

In June 2008, 10 field teams were trained and deployed to update the 2000 PHC enumeration
areas. The exercise inved the use of GPS to geeference all rural localities and newly
constructed road networks, photo imageries for all coastal localities 10 km from the shore and
digital air sheets for other major localities. The comprehensive approach adopted was meant
to improve coverage and accuracy of the field mapping exercise in the areas where the GPS
was used. In November 2008, the number of field teams was increased in aroeptete

the cartographic fieldork on time. In February 2009he number ofteamswas further
increasedto 37, when it became apparetihat the cartographic fieldork was behind
schedule. Field cartographic work was eventually completed in February 2010.

One of the challenges for the mapping team was the reconciliation of administrative
boundaries following the creation of new districts. To deal with the challenges, 10 teams
were set up irMarch 2008to reconcilethe administrative boundaries of the newly created
districts.

As in the case of the 2000 censusl@digit coding system wasdopted for coding
enumeration areas in the 2010 PHRbis system uniquely identified each EA by region,
district, district type and subistrict. Office editing of sketch maps, coding and reproduction
of enumeration area maps was done alongsiddi¢liavork. Map reproduction activities
were completed by mi&eptember 2010At the end of the exercis€,04,951 |ocalities,
37,630 enumeraticarea maps and 6,733 supervisaea maps were produced.

2.2.4 Development of questionnaire and manuals

For effective data collection, there is the need to design appropriate documents to solicit the
required information from respondents developing questionnaires and other materials, the
GSS consulted widely with main data usamsl other stakeholders suchMBAs, research
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institutions, civil society organisations and development partiérs aim was to give these
institutions and bodieshe opportunity to indicate the type of questions tfedtyshouldbe
included in the census questionnaire.

The dcuments deeloped for the censusonsisted ofquestionnaire, manuals and field
operation documents. Three types of questionnaires were developed to cover different
population groups: (1) PHC1A to enumerate the household population; (2) PHC1B for non
household (Grgn Quarters) populatign and (3) PHC1C to enumerate idor
sleepers/floating population.

The feld operation documentsere theEnumer at or 6s Vi si tation Rec
Record Book, and operational control forrEumerators and supervisausedthe record

books as operational and quality control todls control and monitor fieldactivities
respectivel y. T h e s sigied ofehecklistgarid svasruged t mdnitob o o k
enumerators under his/her supervisitm record all errorsdentified in the work of an
enumerator and the measuvdsich were taken to rectify the situatiohwo summary sheets

were developed for recording summaries of information collected at the enumeration and
locality level The PHC3and the PHC4 forms. The PHG@8rm was used to record total
number of persons in each enumeration area byiséthe dta from tlat formwere collated

and used to publish the provisional results. The PHC4 form was used to record information at
the locality levelon total number of perss enumerated and the availability of social
facilities such as health and educational institutigneblic toilets, and the idtance to the
nearest facilityif that facility was rot available in the localityThis form is used to prepare

the Gazetteer, wbh is the alphabetical listg of all localities in the country by region and by
district with their population anthe identifiedfacilities.

The topicswhich were eventuallgelected for the 2010 Population and Housing Census were
based on recommendaris from the Unhited Nations Principles and Recommendations for

2010 Round of Population and Housing CensusesAfrican Addendum to that document

and the needs of data use210 PHC adoptedldhe core topics recommended at the global
level, i.e., gegraphical and internal migration characteristics, international migration,
household characteristics, demographic and social characteristics such as age, date of birth,
sex, and marital status, fertility and mortality, educational and economic charesterist
issues relating to disability and housing conditions and ameniges adopte@dndincluded

in the census.

Some topicsvhich were not considere@or&by the LhitedNa t i ocecommendations but
were found to be of great interest and importanc&hana and were, therefore, included in
the 2010 PHQquestionnaire. These topics meereligion, ethnicityemployment sector and
place of work, agricultural activitypformation and Communication Technology (ICT), and
issues orhousing, such ag/pe of dwdling, materialsusedfor outer wals, floor and roof,
tenure/holding arrangement, number of sleeping rooms, cookingrideboking space.

The specific items of information collected frahe populatiorencountered on census night
were name, sex, agejate of birth, nationality, ethnicity, birthplace, religion, internal
migration, marital status, literacy, full time educatigertility, mortality, economic activity,
occupation, industry, employment stat@esnployment sector, disabilityyse of ICT, and
agricultural activity.All questions were preoded except those on ethnic group, agricultural
activity, occupation and industry, which were coded in the field.
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Two manuals were developecgnumeratora n d super vi.sThe firss, thenanu a |l
e n u me r rmanuajrcontained procedures, definitions and concepts used in the gcensus
instructions on how to enumeeadll persons and households in localities and a historical
calendar of national and regional events whigsused to estimatthe ages of personsihve

did not know theirdate of birthor age The second, thes u per v i s q coatasinedma n u a |
information onthe duties ofa supervisors and how to conduct cheaks the work of
enumerators.

For the coding obccupations and industrial activities in the coyna codebookbased on

the International Standard Classification of Industry (ISIC) and International Standard
Classification of Occupation (ISCO) was developed. The codbikh were afour-digit
alphabetical orderingyere preparethking into consideation thelSCO and ISIGstructureas

well asoccupatios and industrial activities specific to Ghana.

Prior to the training of the national level trainers, selected staff members and experts from
universities and other tertiary institutions assisted tle@sGs Secretariat to develop an
instructional manual (training modules) to complement the census training guide and the
enumer atorso manual . The pur ptasladizetheontente 1 nst
and procedure for the trainirigld personel across the countryThe documents were used

to trainall levels offield personnel.

2.2.5 Definition of Concepts

To ensure international comparability of the data, almost all the concepts and classifications
used in the 2010 PH®ere based orecommadations inthe United NationsPrinciples and
Recommendations for the 2010 Round of Population and Housing Censuses. In some
instances, however, slight modifications were made to suit local conditions and to maintain
comparability with data from thfour postindependentensuses conducted in the country.

For the exercise, all theonceptsadopted andisedsuchas, household, regiomand district

were defined in the Enumeratordéds Manual an
supervisors.

2.2.6 Preteds and trial census

The census questionnaire was-fgsted twice in the course of its developmianline with

the internationally accepted practices for conducting censt$esfirst pretest was carried
out in March 2009and was used to assetbe suiability of questions andnstructions,
adequacy and completenessqoiestionsand respondentsindersanding of the questions.
The second preest wasconductedin 10 seleted enumeration areas in Augu09. The
objective of the second ptest was to exmine the sequemy of questions, testg of new
guestionswhich were introduced in the 2010 PrsOch as date of birth and migration and
assess how the introduction of 0dakFoetheo f bir
guestions on fertility, th@retests sought to find out the difference, if any, between proxy
responses and responses by respondents themdgbikspretests were carriedut in the
Greater Accra Region. Experiesdeom the pretestsinformed the development dfie final
censugjuestionnairg

In May 2010, GSS with theupport of theUnited Nations Populatiofrund conducted a
special testensusn the Awutu Senya District of the Central Regidrhe aim of the exercise
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wasto test the hypothesis that questions on children leeer and children survivingould

be asked in a census and secondly, if answered by respondents themselves or through proxy
would generate @$ul and good quality data. The results from this test showedttiaats

possible to obtain lifetime fertility datin a census and th#tere were no significant
differences between the responses given by proxy and the eligible women themselves. Based
on this finding, lifetime fertility questions were-mgtroduced in the questionnaire.

A trial censuswvas held in Omber/November 2009saa dress reheardalr all the activities
and procedurewhich had beerplanned for the main censuShese weraecruitment and
training, distribution of census materials, administration of questiorsname other census
forms, enumeation of the various categories of the population (household, institutional and
floating population), and data processingisithal censusvas heldn six selected districtis
six regionsnamely Saboba (Northern Region), Chereponi (Northern Rggigene (Brong
Ahafo Region)Bia (Western Region), Awutu Senya (Central Region), andiklsitey Sub
Metro (Greater Accra Region)lhe selection of areas fdhe trial census districtevas
informed by factors such aministrative boundary issues, ecologizahes, accessibility,
and availabilityof outdoorsleeperdloating and institutionapopulatiors, fastgrowing areas
and enumeration areas with scattered settlements.

After the trial censuseries of technical meetings were held to incorporate theierpes in

the main census plafor instance, based on the resultig format of the questionnaire was
re-designedtaking into consideratiothe scanningtechnologywhich had been selectddr

data capture. The content of timain questionnaire was alsoodified Some questions were

dropped, new ones were introduced and others varied slightly. For example, the question on
Apl ace of residence five years agoo which w;
from the main census. In the agriculturad i vi ty secti on, Atype
cropping, inter cropping and mono cropping) which was not in the trial census was
introducedgquestionnaire fothe main censusn the trail censughere were fourquestionon

ICT and all of them were asked the householdevel. Based on the results, the questions

were modified andwo questions (ownership of mobile phones, use of the internet) were

asked from each household member aged 12 years and above, while the other two questions
(presence of a fixed tgdbone line in the dwelling unit, ownership of a desktop/laptop)

related to the household major shortcoming of the trial census was the inability of the

Census Secretariat tsethe scanningechnology to teghe capturing of data

The trial censuslso provided an opportunity to assess plam®cedures rad the state of
preparedness for the conduct of the 2010 PR&sultsfrom the trial censusvere used to
estimatethe number of persons per questionnared the averageumber of persons in the

housdold rosterto assess the question mgration,the placement of the mortality question,

serial numbering of houses/housing structures and method of collection of information on
community facilities.Some of the common errors encountered during thengddf the

completed questionnaires resulted in modifications to the questiomnairé t he enumer a
manual.Lessons learnt from the trial census also guided the planning of the recruitment
process, therpcedures for training dfeld staff, publicity and educatioron the census
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2.2.7 Acquisition and distribution of census materials

The 2010PHC procurement activities included the procurement of goods and equipment such
as computers and accessories, office furniture and equipment, training matdritéld
logistics, and printing of questionnaires, manuals and publicity materials as per the census
procurement plan. From the experience of the trial census, the Census Seurataaiale to
estimatethe volume of itemsvhich were eventuallprocuredand distributedhroughoutthe
country. From the experience, the Census Secretlamed with institutions that had the
capacity to transport large volumes of materials to all parts of the country ndimel¢ghana
Armed Forces, the Electoral Commissiammd Ghana Highway Authority. These institutions
assisted in transporting materiéds the main census

The Census Secretariat initially decided to adopt a complete data capture solutiom for
processingf census questionnaires. This involved coriingcthe same company to supply

the hardware and software, pnrg of all the questionnaires requireddamanagenent ofall

the data processing activities. However, due to challenges with the tendering process, GSS
was compelled to abandon the use of cletepdata capture solution for a parsalution for

the processingf the data. The partial solution involved contracting the supply of hardware,
software and printing of questionnaires to different suppliers. The consequence of this change
led to a delg in the selection of a company to print the census questionnahieh
subsequently affected the census enumerdiemause enougfuestionnairesould not be

printed at he initial stages of the field wodnd this led to shortages

2.2.8 Publicity and Education

Publicity and public education on the census were considered essential for the success of the
2010 PHC.The objectives of the census education campaign were to sensitize the public on
the importance of the censtis create awareness on the sightopics/questions, to solicit for
support from the public on the exerceadto assure the population tife confidentiality of

the information providedThe publicity programme was implemented in two phases. Phase
one was the publicity for the triabnsusandwas restricted to the six trial census districts.
For this phase,he publicity was mostly through direct commungiych as interpersonal
communication through the Information Service Department vans and traditional forms such
as drums and dranmes some of the trial districts were rueald some othe peopledid not
haveaccess to radio or television. Phase two was the publicity for the main eamsiss
involved sensitizationof civil society groups, religious leadeend community leaders;
seminarsworkshopstelevision and radio programmes)duse of pblic address systems

Materials used for thpublicity of main census publicity included jingles, posters, banners,
car stickers, brochures, handhilliyers and tshirts These materialsvere distributed freely
through Regional and District Offices of GSS, and Regional and District Census
Implementation Committees.

The Census Night, Sunday,"6&eptember 2010, was observed in all Districts natiiste
with various activities to make thagay memorableThe rationale for celebrating the Census
Night was to create public awareness on the commencement of the census torgalsae

to remembethat night since information on the census waslectedwith reference to that
night.
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Activities organised in communities included:
A Sounding of sirens using Information Service Department, Police vehicles and Fire
Service tenders
Television and radio discussions explaining the importance of the census on Census
Night.
Tooting of horns by GhanaiRate Road Transport Union (GPRTU) vehicles
Tolling of church bells
Brass band floats and street processions
Bonfires (especially in Greater Accra)
Traditional drumming, gongong beating and firing of muskefsspecially in the
rural and semurban areas)
Cultural shows and music by spinning groups
Film shows.

> D> D> D>

2.2.9 Recruitment and Training of census personnel

Recogniizng the importarce of using high calibre personnel, training and motivation
conducting a successfaensusthe GSS developed elaborgi@ns for recruitment, training
motivation And as part of the preparatory activities for the trial cenS®S organised one

week training on census methodology and procedures for Census Secretariat staff and
selected staff of MDAs from the trial cerssdistricts.

For the main census, a nationwide process was put in place to select potential supervisors and
enumerators. First, the Census Secretariat developed aoarftarfield personnel. Using the
developed criteriagn online recruitment procesgs adopte@dnd nterested personsere to
complete an online application forQualified candidates were shortlisted and interviewed in

the district of their choice. The names of successful applicantsfar@rardedto the Census
Secretariat for procesgin Ths approach was adopted because the Secretariat foand th
online application to be more cost effectiveansparentand faster tharthe paper based
appoach

Given the large number of personnel that had to be trained for the census enuradoation

tier training programme was implementdd.the first tier, GSS trained about 50 national

level trainers. These together with senior officials of GSS formed the core of trainers who
trained about 250 regional level trainers. The regional level trainenstthined about 2000
district level trainers who in turn trained about 50,000 enumerators, supervisors and senior
supervisors. These district level trainers were mainly from Ghana Education Service (GES)
and officials of MDAs.In August 2010, a oneek taining programme was conducted at

the national level for altlistrict level trainersThis was to ensure standardized trainifjer
thetraining of thedistrict level trainers, they-turn organized training fdireld personneln

their respective reghs

Assessmentf the training of thalistrict level trainersuggested the need for further training
to improve upon their skills Therefore,further threeday training was organized for all
district trainers at the regional level. The additionaintng helped to improve their
understanding adind skills in the census exercise

The training of the field personnfr the main censu®ok place concurrently in all the 165
districts including the 33 sulmetros(but excluding 5 metropolitan distrigt from11™ to 21
Septembel01Q The training focused on the objectives of the census, interview techniques,
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map readingkills, listing of householdsadministation of thecensus questionnaires amow
to completethe operational control formsThe field personnel who were trained included
senior field supervisors, field supervisors and enumerators.

Based onesults fromanassessmerdf the trainerssome of themvere selecassupervisors
Those selectedwere given additional trainingvhich focusedmainly on supervision of
enumeratorsfield checks and thecompletion of census operational control forms and
summary sheets.

Enumerators and supervisors were trained to undertake the census due to the fact that Ghana
is largely an illiterate society. HLis, the canvasser method, which involves trained field
personnel visiting houses and households to enumerate, was adopted for the 2010 PHC.
Specific arrangements were made for the coverage of special population groups, such as the
homeless and the floagrpopulation.

2.3 Census Enumeration
2.3.1 Enumeration and field work

In the 2010 PHC, people were enumerated at where they were on census night (de facto) as in
al the four post independence censuses (1960, 1970, 1984, and 2000) condudted in
country and not at where they usually resided (de jufidje de facto counivas adopted
because itis based on physical presence on a defined date and therefore ripig si
straightforwardand easyo interpretas well agninimizes the risks of undemuneration and

over enumeratioriThe reference period, the census night, was fixed f8iSeptember010

Thefield personnelised the week preceding the Census Nigidentify EA boundariedjst

houses and other structures in their enumeration aaedsenumeratd institutional
populatiors (health facilities, boardingchools and prisons)A special operation was carried

out by Census Secretariat staff and Regional Statisticians to identify possible locations of out
door sleepers in major cities sualk Accra, Kumasi, Tema, Sekofithkoradi and Tamale
before the Census NighOutdoor sleepers (floating population) were enumerated on the
Census Night using the census questionnaire (PHQ#HCjegional and district census
officials. In a few locationsni Accra, it was not possible to enumerate all persons who were
found there on Census Night. Where recognized group leaders existed in such areas
arrangements were made with the group leaders to enumerate those who could not be
enumerated on Census Nighttbe next day.

Following the census night on ®&eptembef010, eumeration of household population
started on Monday, 37Septembe010with visits tohouses, compounds and structures in
enumeration area3he eaumeration was carried out in the arde which houses/structures

were listed Where the members afhousehold were absent, the enumerator left abealk

card indicating when he/she woutdturn to enumerate the household. The enumeration
process took off smoothland on schedule However af t er a few daysbéo
enumerators ran short of questionngitkdaying the process for about three days.

Enumeration resumed in all districts when shertage ofjuestionnairewas resolved and by
17" October, 2010,enumeration was completeth most districts. Enumerators who
completedtheir work earlywere mobilized to assist in the enumeration of localitieshbdt

lagged behind such a®me regional capitals and other fast growing aseak as Kasoa and
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Techiman which could not be propedemarcated before the census nigihflooded aregs

other inaccessible localitieend areas characterized by large Eexsumerdbn continued
beyond theofficial enumeration periodFurthermore, in the course of the enumeration,
officials returned to emmerated institutions to reconcile the information they obtained from
individuals and also to cross out names of those who were absent from the institutions on
Census Nipt.

2.3.2 Supervision and monitoring of field work

To achieve effective supervisiomne supervisor was assigned ftee enumeratorsThe
supervisorsersural that enumerators follogd all theinstructions angbroceduresn carrying
out their assigned responsibilities. In additianstrict and Regional Census Officeasnd
Committee memberalso went round to ensure that the enumeration exercise was successful.
Officers from the Census Secretariat including Consultants and United Nataihslso
monitored the field work to ensure complete coverage and the collection of good quality data.

In additionto the normal control measuregjality controlteams were set up four regions
(Greater Accra, Central, Western, and Ashanti) after the end of enumeidt®rieams
visited selectedlistricts in those regiondo check on listing and enumaion. Unlisted
structuresand householdsvhich wereidentified weretagged and enumerated. In the case of
the Accra Metropolitan Area and adjoining distrigtiere enumeration delayed special
task force waset up athe GSS head office ensure thaall the households in such areas
were enumerated. Apecialhotline wascreatedfor the purpose and thispecial operation
ended in December 2010.

2.3.3 Retrieval of Census materials

At the end of field workon 17" October, 2010 enumerators submittettheir completed
guestionnaires, summary forms (PHC3 RHC4) and other census materials to their
supervisors who in turn forwarded them to the District Census Office. Matexds/ed at
the District Office were documented and theceips which accompaied the census
materials were used to reconcile the items giveantenumerator anchbse returned. The
PHC3 forms were quickly dispatched to the CerSaeretariat from which the provisional
results were compiled. The remaining forms and questionnaiees later transported to
Accra.

2.4 Post Enumeration Activities
2.4.1 Data Processing

Editing of completed questionnaires was initially planned to be done by field supervisors
before the questionnaires wdm®ught to the head office for data capturewideer, a sample

check on the questionnaires received at the head office indicated the need for office editing
and coding/recoding before the questionnaires could be scarme@fore, a task force was

set up at the Secretariatr®edit questionnaires drcheckedhe appropriateess of assigned
industrial and occupational codes before scanning.

After the editing, a team wasset up andrained to check the questionnaires to ensure that
recordings and bubbles were correcintered andreference numbers wdh identify
guestionnaires belonging to particular households were clearly written on each sheet for easy
recognitionbefore the questionnaires were separated and prepared for scarmrigam

15



also checled that continuation forms for households with mdhan 10 membeisad been
appropriately labeled and also track®djinal sheetand to shelve questionnaireg EA and
district after opening for scanning.

At the preparatory stages of the 2010 PHC, GSS had selected scanning as the preferred
method of dta captureThe decisiorio adopt scanning was based on the fact that the process
had been found to be relatively cost effective, time saving andcxperience from the
processing of th000 PHC and the 2003Core Welfare Indicator Questionnaire Survey
(CWIQ). GSS staff who had participated in the processing adetiievo data sets were
mobilized for the processing of the data. Aadconsultantwho was involved in the
processing othe 2003 Core Welfare Indicator Questionnaire Survey (CWIQ)angaged to

assist in managing the scanngpcessThe images ofcanned forms werarchived, while
defective pages of the questionnaire were reprirfEgdipmentused for the data processing
werenetworked for efficiency.

The full scanning system deployed wabyfinstalled and tested by June 2011 with a lot of
challenges. During the testing of the system, it was realized that some of the questionnaires
used for the enumeration exercise were not of good quality and created a lot of problems
during scanning. Soen defects included use of paper sizes other than A4, absence of
reference blocks or faded blocks, turning upside down of some papers, missing pages and
poor quality of paper. As a result, the team manually checked the completeness of the
guestionnaires anithe quality of the paper before they were passed on for scanning. In some
cases, new questionnaires had to be printed and used to transcribe information from defective
guestionnaires. Issues relating to inadequate storage space for census questianhaires a
network instability were also some of the challenges faced during data processing. Some data
processing personnel had to vacate their offices in order -noake for the storage of
guestionnaires. The fact that coding and editing staff were not housbd same place
caused disruptions in the flow of work and contributed to the delay in the completion of data
processing. Frequent power outages as well as nestaiolity also contributed to the delays

in completing data processing.

2.4.2 Post Enumeraion Survey

In line with United Nationdrecommendations, GSS conducted a Post Enumeration Survey
(PES) in April, 2011 The objectivevasto usethe results taheckfor content and coverage
errois andto provide feedbackon aspectssuch as concepts and pedlureson census
operationsFindingsfrom PEScan alsoguide usersn their interpretition ofthe 2010 PHC
results.Five items of information were collected the PESname, sex, age, relationship to
head of household and marital stat@milar PESswere undertakenin previous post
independence census@de results of thd960 and the 1970 PESs were published but not
those 0f1984 and 2000.

For the PES a sample of 250 (0.67%) out of 37,642 enumeration areas, was selected across
the country.To ensurereliability of the survey estimates the PES the 2010 PHGrame
wasused. Firsstratified into the 10 administrative regigesumeration areasere allocated

to each stratum (regiorgccording to theproportion of EAs in each region. Systematic
samping with probability proportional to size (number of households) was applied in
selecting the enumeration areas in each rediomatching exercise was conducted to check

both coverage and content errors.
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Some of thepersonnel who took part in the 2010 ®@Hield enumeration exercise were
recruitedand trainedor six dayson theinstruments prepared forahPES The field work

was carried out for 21 days in April 2011 and was closely monitored and supervised to ensure
guality output.The main findings offte PES were that:

A 97.0 percent of all household residents who were in the country on Census Niyht (26
September, 2010) were enumerated in the 2010 PHC representing an omission rate of
3.0 percent.

A 1.3 percent of the population was erroneously includeté census.

A The PES count recorded a population of 24.0 million for Ghana on Census Night
against 24.1 from the main 2010.

A The true population which is the population estimated from the PES multiplied by the
population from the census afteorrectingfor erroneous inclusions and divided by
matched population between the census and the PES is 24.5 million.

A Regionaldifferentials are observed. Upper East region recorded the highest coverage
rate of 98.2 percent while the Volta region had the lowest ageerate of 95.7
percent.

A Males (3.3%) were more likely than females (2.8%) to be omitted in the census. The
coverage rate for males was 96.7 percent and the coverage rate for females was 97.2
percent. Also, the coverage rates (94.1%) for those withir2®29 and 3639 age
groups are relatively lower compared to the coverage rates of the other age groups.

A There was a high rate of agreement between the 2010 PHC data and the PES data for
sex (98.8%), marital status (94.6%), relationship to head of hous@tkPo) and
age (83.0%).

2.5 Lessons learnt and challenges

This section highlights some of the challenges and lessons learnt before, during and after the
planning and implemeation of the 2010 PHC. The lessons learnt cover aspects such as
management fothe process, boundary disputes, timing of the census, field challenges and
data processing.

2.5.1 Management of the census

The first step in the census organization process sppmint a coordinatowho will be
charged with the overall responsilylifor the eercise.One approach is to appoint an
independentensuscoordinator Another approach is fahe chief executivefficer of the
national statistical officéo function as theensuscoordinator. The advantage withethatter
approachis that he chief executive is able to have oversight responsibility for the census. On
the other hand, vesting such responsibilities in one person could affect efficient management
of the census process and the office of the chief executive. In the former rhedetad of

the national statistical office retains a strategic oversight ooée the exercise and is the
person the census coordinator reports ltothe case of the 2010 census, the Government
Statistician, who is the chief executive of the GSS, was this chief census officemhis
approach led to one person playing a dual role of Government Statistician and census
coordinator While there were benefits to having the chief executive leading the census it did
also place a large responsibility on onespa In addition it may be beneficial for the head
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of the statistical office to retain a strategic oversight role rather than day to day management
of the census as someone the census coordinator can refer to if issues arise.

2.5.2 Boundary disputes

Disputes relating to district boundaries arose during the demarcation of enumeration areas
and also during the actual enumeration of the population. During the delineation of EAs,
some community leaders confronted the cartographic field personnel fongoldueir
communities in districts other than those they claimed they betbrg. Similar
confrontationsoccurredduring the enumeration where some communities initially refused to
be enumerated due to district boundary disputes. They claimed that ermumassigned to

their area were from different districts and therefore could not be allowed to enumerate them.
In some casesenior census officials, District Chief Executives and Regional Minikils

to intervene before the aggrievedmmunities accepd to be enumeratedlhe assurance
given was that their population will be allocated to the district they claimed to belong to.
Such disputes affected the timely completion of both exercises.

2.5.3 Timing of the census

Theoretically, a census must be oniged in the mieyear (30" June). However, in low
income countries such as Ghana whdirect interviewing methoaf enumeration is used
due to high level of illiteracy and the seasonality of economic activitiegjming of census
have been altered teuit local conditions. Taking into consideration local conditions
censuses in Gharteave beertonducted in Marclor earlypart of April when itis relatively
dry in almost every part of the counthence low farming activitieand also because schools
would have been on vacation for teachers to be trained and ussdiaerators and field
supervisors.

Given the experience from previous censudes,2010 PHGvas originally planned to take
place in MarchApril, 2010. However, due to the slow releaseunfds coupled witldelays in
the cartographic workthe exercise wagpostpond to SeptembeOctober, 2010. This
decisionto conduct the census in 20BA0d not to postpone it to the following year was
satisfy the 16year periodicity even though Septemizeknown to be a rainy month in parts
of the countryln fact, some parts of the country experienceddiong during the period of
enumeration.For instance, communities along the Volta River in the Upper East and
Northern Regions were flooded as a resfitainfall and the release of water from the Bagre
Dam in Burkina Faso. This led to the suspensionnoingeration in some communitiesnd
wascontinuedafter the floodhadsubsideddelaying the completion of the exercise in such
areaslt is important bat future censuses are held in Ma#gril.

The fact that schools were in session during the enumeration also posed a challenge to the
conduct of the enumeration since the majority of the field workers were teachers.

2.5.4 Large enumeration areas

Dueto the high concentration of people in cities such as Accra, Tema and Kumasi and their
adjoining fast growingrural peripheries, population of some EAseasexceeded the
stipulated maximum. For instance, in some parts oAttega Metropolian area, abodit,000
structures were listed in orsgnall EA. The enumerators isuchlarge EAsfaced challenges

and when this became known additional enumerators were assigned to suchllageas.
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situation led to late completion of work in suéAs, whichcontributed tadhe overalldelay in
thefieldwork.

2.5.5 Shortage of census questionnaires

The initial shortage of questionnaires was one of the major setbacks in the 2010 PHC. As a
result, some enumerators resorted to the use of exercise books to record information of
households. Enumerators who did this were asked to transfer such information to the
guestionnaire when the situation improved. This was done with the guidance of supervisors.

2.5.6 Supervision

Although conscious efforivas made to select knowledgeabkxperienced and committed
peopleas supervisors, some of them could not perform as expected in th&tieldpeople

did not have the necessary skills to supervise and monitor the work of others. In some cases,
there were problems with supervision becassme teachers were selected as supervisors
over their superiors at work.This affectedworking relationships. In future, the selection of
supervisors should be done with more care than was the case in some of the areas.

2.5.7 Logistics

During the maping exercise, an inadequate number and frequent breakdown of vehicles was
a challenge. Another challenge that GSS faced was the late delivery of bags/satchels that
were to be used for packaging of the census questionnaires. Due to the late delivery of the
bags/satchels, cartons were used to package and transport the census materials from field to
the Census Secretariat. One other logistic challenge was delays in procurement of printing
machines for reproducing maps.

2.5.8 Inadequate storage space

One ofthe main challenges faced by GSS was insufficient storage space to accommodate all
the completed census questionnaires that were expected from the 197 Districts.
Consequently, some of the questionnaires had to be placed on wooden pallets in the verandas
of the Census Secretariat. Each wooden cubicle in the storage rooms was designed to take
about eight satchels.

2.5.9 Data Processing

Data processing involves different stages: sorting, coding, data capture, editing, tabulation
and storage of questionnairater data capture. Some of the challenges encountered were
due to the inadequate office space to accommodate these data processing activities.

The poor quality of printed questionnaires due to sheed,with which the printing was
done, coupled with these of wrong specifications of paper quality, posed a major challenge
during the data capture.

Although the questionnaires were scanned distaict-by-district basis, scanned records used

for the various households were not in any particular ordeppending these files, the pre
conversion officers sometimes lost track of some of the data; making it difficult for them to
determine whether the records they had appended for the EAs in a particular district were
complete or not. This problem was doddck of a control sheet with a list of the number of
EAs in a particular district to serve as a guide to thecpreversion officers. With these
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sheets, the officers could easily confirm whether appended records had indeed been
completed for a particuld&A and its respective district.

Additionally, the initial structure of the table used for the-gowaversion had field names that
were renamed during the scanning. This created problems for the officers during pre
conversion as they could not get theogodes to match with the field names in the tables
created.

The computers in the stand alone rooms were not networked and as a result the data had to be
copied and transferred to pcenversion computers using external hard drives and memory
sticks. As a result, the computers were infected with viruses on the memory sticks, which
resulted in corrupting some of the data because the computers had antivirus that had expired.

The above challenges faced in capturing the main census data using the semhniolggy
were the major cause of the delay in the release of the final summary results of the census.

2.5.10 Post enumeration survey

The delay in thescanning of the main census questionnaires also had consequences for the
completion of the PES. For ample, the matching of the PES to the main census was
scheduled to take place immediately after the end of the PES field work in June 2011. This
was postponed to November 2011 due to the delay in the availability of the scanned census
forms for electronienatching.

With all the other census activities ongoing at the GSS head office there was little office
accommodation available for the PES team and a number of PES activities had to be
completed outside of GSS head office. Fieldwork itself would havefibmhérom more
involvement of the cartography team to review the selected EAs in advance to help identify
difficult to access areas.

2.5.11 Other challenges

In the case of the office cartographic work, frequent power outages, freezing of thes GAEA
Info programme, the inability of ACCESS database to detect duplications

2.6 Summary and recommendations
2.6.1 Summary

Methodologies adopted for the 2010 census were derived from the recommendations from the
United Nations Principles and Recommendations forcthentries taking part in the 2010
round of population and housing census as well as experience from previous censuses in
Ghana.

Topics covered in the census were: demographic and social characteristics, such as, age, sex,
marital status, ethnicity, relign, literacy, education, economiccharacteristics, ICT,
disability, fertility, mortality, agricultural activity and housing.

In the area of census mapping, both manual and digital mapping techniques were used. In
previous censuses, only manual mappinghrieqes were used to produce census
enumeration area maps.
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A trial census was carried out in six districts, punpely selected across the country. The
trial census data was captured manually while the main census data was captured using
scanners.

The 210 Population and Housing Census were widely publicized in every community in the
country. The involvement of many stakeholders such as Ministry of Information, Information
Service Department, and the National Commission for Civic Education, MMDAs and the
private media contributed to the success of the census publicity campaign.

Training of district level trainers was done at the national level while field personnel were
trained at the district level.

Some of the major challenges were encountereddrathas of census mapping, field data
collection and data processinigowever, staff of GSS and members of the various census
committees were able to find solutions to these challenges.

2.6.2 Recommendations

The organizers of future censuses should cengsigpointing a census coordinator who is not

the Government Statistician as was the case in the 1960, 1970 and 1984 censuses. A Census
Coordinator is usually responsible for the deyday implementation of the census and is the

main decision taker of athajor issues relating to the census. Where every decision on the
census is taken by the chief executive of the national statistical office who may be involved in
other activities is not the best.

Although the setting up of census advisory and implement@iommittees isn line with
international best practices, it is important that such committees are given the opportunity to
contribute their maximum to the national effort.

The institutions responsible for the creation of districts, constituencieslectdral areas and
enumeration areas should build consensus in the creation of these units to avoid conflicts in
the conduct of national exercises such as elections and censuses.

In the future, every effort should be made to maintain theyéan perioctity as well as
conduct the census in March as has been the pratticecalls for timely release of funds
for the conduct of the census exercise.

The field operations group should collaborate with the cartography section in the creation of
EAs. This would help in minimizing cases where some EAs are exceptionally large. Field
officers should also be requested to report cases of large EAs at the leukeflistingto

avoid the situation where some portions of EAs are letittended to.

The Censugoordinator should ensure that all the census materials, especially the census
guestionnaires, are provided to the field operations unit in good time and in sufficient
guantities for distribution to avoid delays in census activities and shortages of census
materials.

Management should recognize the importance of supervision and monitoring and budget
adequately for them in future censuses.
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The technology to be used for census data processing should be selected early and the
necessary arrangements made gooscurement to avoid the situation where the preferred
technology is not tested in the trial census.

Sufficient office space with a good layout should be acquired for census data processing
activities. This is necessary because of the large numberssoinpel and the huge volume

of questionnaires involved. It is also important because of the need for smooth flow of
guestionnaires through the different stages of data processing.
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CHAPTER THREE

EVALUATION AND ADJUSTMENT OF
AGE-SEX DATA®

3.1 Introduction

The two characteristics of population which receive most attention in demographic analyses
are age and sex. Age is a critical variable, either directly or indirectly, in almost every
population research and analysis. However, despite its pervasive influenceaagemplex
variable in terms of how information can be collected and analysedc@og information

on sex, on the other hand is not as complex as that of age since the options are limited to two
categories (in the case of Ghana).

The agesex composition of a population is the outcome of mortality conditions and several
forces, suchas migration (both in and out), fluctuations in birth rates, wars, resettlements
(forced or voluntary) and poor census enumeration. These factors can create modifications
and exceptions to the pattern of uniformly declining percentages with increasing age

In examining age data from a censussitmportant to recognizthat the factors that create
modifications to the pattern of declining proportions as a birth cohort advances in age could
have occurred at any time preceding the census. For this reapmatise interpretation of a
given age composition through evaluation must, ipso facto, precede accepting arahysing
age dataAs observed by Gaisie (2005):

Evaluation provides among other things, guidelines for data users and, at the
same time, offrs the data producing agencies basic information for dealing
with some of the deficiencies in the data collection methodology in future
operations. Evaluation also furnishes the analyst and the user with a basis for
adjusting or correcting the raw daiagelb).

In modern censuses, the importance of the sex composition of the population is so widely
recognized that the classification of each individual in the population as either male or female
has become automatic. Few problems are connected withotleetion of data on sex
composition. Errors which occur in tabulated data on sex composition are caused almost
entirely by errors due to proxy enumeration and differential completeness of coverage of the
two sexes arising from socmultural beliefs. Foiinstance, in some societies the true sex
identity of some children may be hidden in

The personal characteristic of sex holds a position of prime importance in demographic
studies. Separate data for males and females am@temp in themselves as well as for the
analysis of other types of population characteristics (e.g. level of education by sex,
occupation by sex) and also for the evaluation of the completeness and accuracy of census or
survey data.

3This chapter was contributed By. Z.M.K. Batse and Dr. (Mrs.) Ellen Osé&utu
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Various types of plamng, in both the public and private sectors, require separate population
data for males and females as the use of space and the provision of some services could differ
by sex. Secondly, the sex composition of a population has implications for social and
economic relationships, and social roles.

The classification of population by age, like the classification by sex, is important and
universal in modern censuses. Almost all population characteristics, processes and
demographic events such as marriagéjldbearing, mortality and migration vary
considerably with age and sex. Age and-seecific entry and exit points characterize
almost all demographic, social and economic activities, statuses and roles.

Since practically all demographic events couldyviay age and sex, errors in the agx
distribution have effects on the nature of other characteristics of a population. Therefore,
assessing and knowing the quality of the age and sex data collected is crucial and is of
interest to data consumers (ph@ns, researchers) and other users, hence it is important to
subject age/sex data to rigorous evaluation to determine the extent of error in reporting as a
way of establishing the reliability and validity of the data.

3.2 Sourcesof Data on Sex and Age

Data on sex
Data on sex was obtained from the Head of household or the responsible individual who
answered the question. Two boxes were provided for the responses: [ _hldsemales[ ]

Enumerators were trained not to automatically infer the sexeofefpondent from the name
since both males and females could use some names. This was particularly relevant for proxy
reporting.

Data on Age
There are at least three approaches for collecting data on age. These are:

e Date of birth (year, month and day)
e Completed age (age at last birthday)
e Uncompleted age (age at next birthday)

In the 2000 Population and Housing Census, information on age was collected in completed
years only i.e. complete years which had elapsed since the birth of the individuahggnor

the additional months, weeks or days. For the 2010 Population and Housing Census, the
information on age was collected using date of birth (the day, month and year of birth) and
age in completed years with reference to the census night $2etember2010). For
example, a person aged 49 years and 11 months was recorded as aged 49 years.

In both censuses, if a person did not know his/her age (date of birth) the enumerator was
expected to assist him/her to estimate age using at least one of theniplioathods:
e Use of a historical event (at the national, regional, district or local level) which is
a very important or memorable day that people usually remember and therefore
use to derive age. For example, Independence BayiaBch 1957.
e Use of biologcal relationshipsi.e. using birth dates of age mates, spouses and
children to arrive at a personb6s age.
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e Use of physical appearance i . e. takineg

Ael derl yo) and using it as a |l ast resor!

It has been sugsted that the first approach gives more precise information and should be
used whenevemost peopledo notknow theirdate ofbirth, whilst the second approach is
likely to provide less accurate information and lead to age misrep@anicigounding to the
nearest age with zero or fiy®@nited Nations,2011). For example, it may be difficult to
decide if a person is aged 50 or 55 or 60; and a 10 or 11 months old child (i.e. aged 0) could
be reported to be aged 1 year. The use of the date of birth and tmngde approaches
simultaneously in the 2010 population and Housing Census was meant to increase the
validity and reliability of age data.

3.3 Detecting Age Misreporting

The agesex distribution of a population is determined by fertility, mortality eaigkation. It,
therefore, follows a fairly predictable patt
ages is that, given stable birth rates, there should be more people in an age compared to the
next higher age as a result of death in the absehceigration. Thus, for example, there

should be fewer people aged 10 years than aged 9 years since not-gtamimdds will

survive to age ten.

Any age distribution that does not approxim
contain errors umlss an explanation can be found in the historical circumstances of the
population.

Tabulated data on age may be affected by coverage errors and content errors, (failure to
record age and misreporting of age).

Coverage errors

Coverage errors are of twopigs. Firstly, individuals of a given age may have been missed

by the census or counted more than once. Secondly, an individual may be erroneously
counted when the person is not expected to be counted (i.e. not part of the population as on
reference Censusght).

Information from the Census Secretariat indicates that enumeration of all persons in
households and living quarters was scheduled to startd8&mtember 2010 and end ori"10
October 2010. However, the mopping up exercise went on afterategipn some parts of

the country. The Post Enumeration Survey (PES) which involvedteriews was
designed, among others, to quantify the likely omission or duplications in the 2010 census
enumeration in terms of coverage and content. Some of thksr&®m the population and
housing and the poesthnumeration censuses are given in section 2.4.2.

Content errors

In a census, content errors refer to incorrect reporting of or failure to report an event or
variable such as misreporting of age. The ripgrof age in surveys and censuses have been
observed in various data sets and the types of deficiencies identified have been grouped into
four general areas namely, errors in single years of age, errors in grouped datm agess

of very old persosiand failure to report age (Shryock and Siegel, 1976).
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According toShryock and Siege(1976 reports of ages in single years in comparison with

the actual ages of the persons enumerated would show the number of persons at each age for
whom age was cogctly reported in the Census, the number of persons incorrectly reported

Ai ntoo each age from | ower or higher ages,
Afout of o each age into higher or | ower ages.

Factors which have been observed to accourdde misreporting in census data from Ghana
and other African countries are:

(i) Misreporting of age as a result of

o digit preference, with a high tendency to report ages ending with zero or five

not knowing actual age
proxy reporting
estimation method used
deliberate attempt to increase or decrease age for one reason or the other (eg.
social, economic, employment, military, eligibility to vote reasons) and
e exaggeration of age, especially by the elderly.

(i) Misreporting of age by the enumerator as a result
¢ Incorrect estimation methods
¢ Inaccurate computation of age from the information given

(i) Post field work errors in the census office.

The errors have been attributed to a number of factors including level of education/literacy,
cultural and social beadfs about numbers (Shryock and Siegel, 1976), and the desire to be
within a certain age stage associated with statutory roles such as age at voting, marriage entry
into school. The nature of the errors in age reporting can be identified through visual
inspection, graphical representation and mathematical techniques.

3.3.1 Visual Inspection

Visual inspection has been used as an approach to identify errors arising from digit
preference and other errors In the 2010 Population and Housing Census, préberages

ending in the digits 0, 5, and to some extent 2 and 8 can be observed in the data. For
example, the number of males aged 9 years was 287,566, and those aged 10 years was
372,896. The difference of 85,330 can be attributed to preference foruthben 10.
Similarly, the females aged 79 years were 10,222 there were 60,194 aged 80 years, almost six
times that of age 79 years. There is no evidence for such a gap in numbers to exist between
ages nine and 10 for males and ages 79 and 80 for femadeshan digit preference.

Graphing data is another visual approach for identifying age misrepdrimges3.1 and

3.2 show the population distribution by single years of age for males and females
respectively The graphs reveal preferendes zeroand five agportrayed by peaksgollowed

even numbers antieavoidance of odd numbestownby troughs for 1, 3 @and9.
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Figure 3.1: Male Population (2010) by Single Years of Age
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Figure 3.2: Female Population (2010) by Single Years of Age

400,000

350,000

300,000

250,000

[
8
3
S

r

Population

150,000

100,000

50,000

75 80

—

85 90 95

0

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

Age

Source: Derived from 2010 Population and Housing Census

28



3.2.2 Population Pyramid

A population pyramid is another graphical representation of age and sex data. Fgjares 3
3.4 are population pyramidsrf@&hana for 2010 and 2000 respectively.

Both the 2000 and the 2010 population pyramids show the expected pattern of declines in the
populations in each group with advancing age. Secondly, the two pyramids reveal higher
numbers for groups which include age ending in zero. For instance, for the female data in
2000, the bar for the age group-64 is longer than that for 589 while in the 2010 data the

bar for the65-69 age groups shorter than that of theD774 age group. The patterns which
emerge forsome of the graphs do not conform to the expected declining numbers with
advancing age and could be attributed to age misreporting. However, comparing the two
figures, it can be observed that ages were better reported and/or recorded in 2010 than in
2000. This is an indication of an improvement in the data on age reporting.

Figure 3.3: 2010 Population Pyramid of Ghana
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Figure 3.4: 2000 Population Pyramid of Ghana
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Figures 3.5 and 3.6 are the pyramids for urban and rural population in the 2010 PHC. The
pyramid for the urban areas show approximately the same proportions of people in the age
groups 1614, 1519 and 2624, contrary to the gected pattern of reductions with advancing
age. The rural areas follow the expected pattern. This could be attributed to migration from
the rural to the urban areas and not necessarily inaccuracy of reporting.

Figure 3.5: 2010 Urban Population Pyramidof Ghana
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Figure 3.6:2010 Rural Population Pyramid of Ghana
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3.2.3 Graphical Cohort Analysis

Another method of detecting age misrep@tis he analysis of cohorts of population. This
method is used to examine the consistency in age distribution in censuses over a period of
time in the absence of major shocks that could impact on the age and sex distribution, and is
especially useful whetwo or more censuses are compared in the same graph. Graphical
cohort analyses are illustrated in Figures &d 38 for males and females respectively in 5

year age cohorts, for 1984, 2000 and 2010 censuses of Ghana.

Figure 3.7: Male Population, 5Year Cohorts, 19842010
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Figure 3.8 Female Population, 5Year Cohorts, 19842010
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The points on the line for each census are population couneaéh cohort plotted at the
mid-point of the Syear interval during which the cohort was born. For example, for the male
age group &} in the 2010 censuses, their population size of 1,731,787 is plotted at the
midpoint of the 2002010 period during whit they were born. This procedure is repeated

for each cohort in all three censuses. The lines of the graph are expected to show how the
population born in the same period and enumerated in each successive census reduces
through time. The three lines foretlsuccessive censuses should follow the same pattern i.e.
run parallel to each other, but with spaces between them representing the reduction of each
cohort due to persons who died or migrated out of the country during theentsal periods.

The expecteé pattern is that the line for the 2010 census should be at the bottom, that for
2000 in the middle and that for 1984 should be at the top. However, this is not the case for the
two graphs (Figures 3.7 and 3.8): The three lines have merged especialyeatalyes
suggesting age misreporting and shifting, reflecting errors in the data or different levels of
census completeness.

The visual methods, although can be used to detect obvious misreporting, they are unable to
identify subtle errors as well as gide measures for the nature and magnitude of
misreporting. This has led to the use of statistical techniques. In the next section some
statistical techniques are used to analyse the levels and patterns of the obsewsed age
misreporting.

3.3 Measuring Age Misreporting

As a further step, algebraic methods have been used to evaluate and measure the extent of
digit preferences and other errors. In this analysis, some of the common algebraic methods
are used namely, the Whinpgiplxeandi Baeh, Oy e ma &
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331 Whi ppl eds | ndex

The Whippleds index was developed to detect
each terminal digit. The values of this index range from 100 to 500. An index of 100 means
that there is no prefence for either 0 or 5; an index of 500 implies a preference for only 0 or

5; and an index below 100 means that digits 0 and 5 are avoided.

A data set is said to be highly inaccurate i
value lies betweae 125 and 175, fairly acceptable if its value lies between 110 and 125, and
highly accurate if its value is less than 1868e Appendix A3.1 for formula)

Table 31 shows the indices for the total country, and by rural and urban residence for the
2000 and2 010 censuses. The Whipplebds index of
indicates that reporting of age data was fairly acceptable. Also, males tended to report their
ages better than females, as reflected in the indices by sex (155 for males afod 163
females). The indices showed an improvement of the 201-Bepgeting compared to the

2000 indices which were over 175 for the total country and for males and females separately.

Table 3.1: Digit preference by various indices

Whi ppl eds Myerb s | nde Bachi 6s |
Male Female Total Male Female Total Male Female Total
Total Country 155 163 159 20.8 24.0 22.5 12.5 14.6 13.6
(2010)
Total Country 176 192 184 27.6 33.6 30.7 17.2 21.1 19.1
(2000)
Rural 195 215 206 33.7 41.4 37.6 20.8 25.7 23.3
(2000)
Urban 155 165 160 21.0 25.2 23.1 13.3 16.2 14.8
(2000)
Rural 178 191 185 27.8 32.9 30.4 171 20.3 18.8
(2010)
Urban 137 140 138 15.0 16.9 16.0 9.0 10.2 9.6
(2010)

Source: Computed from the 2000 and 2010 Population and Housisgsasn

Table 3.1 also shows that there are differences in age reporting by type of locality
(urban/rural). The index of 185 for rural residents in 2010 is an indication that age reporting
in the rural area is highly inaccurate. On the other hand, tle mid138 for urban residents
shows fairly accurate and acceptable age reporting. Similar to the observation in the total
country, males tended to report their ages better than females among both rural and urban
residents. However, the difference is Er@mong rural than urban residents. The better
reporting of ages for males could be due to the practice of the head, who is usually a male,
reporting ages of their partners and children. In such situations there is the likelihood of the
male head undeeporting the age of her partner and childrersavigs his age. The results

for both rural and urban residents for 2010 were also better than those of 2000.
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332 Myer s and Bachi 6s I ndices

The Myerds blended i ndex andigitBeeferencea agéesn d e x
ending in zero to none. The r a%.cAeindeXof My er 0
zero means no digit preference while an index of 90 means a preference for a single digit.
Furthermore, My er 6 s mdféechobmubrtalitg'k es i nt o accoun

The results for the Myeros and Bachi 6s i ndi
numbers ending with zero and five (Table 3.1). The least distortions, though, could be found

in the 2010 urban population where the indicesewEs.0 for males, 16.9 for females and

16.0 for the total country. The preference for and avoidance of specific digits are graphically
presented in Figures.8for males, 30 for females, and 3.11 to 3.14 for rural and urban
populations for 2000 and 2010Ages ending in 0 and 5 stand out as they have the longest
positive bars but with the zeros, being higher than the fives. The next preferred digit was
eight in all/l the figures. The results fro
for agesending in two among males. The results also confirmed the observed better
reporting of age data for 2010 compared to that of 2000.

Figure 3.9: Myers Digit Preference, Ghana 2010

8.0 -
6.0
40 A
20 1
00

-2.0 A

4.0 -

BMale @AFemale

Source: Computed from the 2010 Population and Housing Census

“The procedure for the computation of Myerds bl ended
The United States Population Analysis Spreadsheet (P
Myer 6s and Bachi és indices.
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Figure 3.10 : BigitdPreferénse, Ghana 2010

Source: Computed from the 2010 Population and Housing Census

Figure 3.11: My e rDiyis Preference Ghana 2010 (Rural)

Source: Computed from the 2010 Population and Housing Census
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