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2. ok GRE GEe WS D AR D

It is indeed a great pleasure to be part of this publicatiog
on the 1991 HNational Agricultural Census (NAC) of Fiji. The
dooument will provide comprehensive statistics on the structure
of the agricultural sector. Such information will assist in the
formulation of the effective development strategies for the
agricultural and rural sector.

The 1991 National Agricultural Census is the third Census
specially conducted far the agricultural sactor. TwWa
previous censuses Were conducted in 1968 and 1578. The Ministry
of Primary Industries & Cooperatives with the technical
assistance of the UNDP/FAQ Project FIJ/89/004-Agricultural Census
and Statistics are responsible for this publication.

Given the procbhlems experienced in the previous censuses of
1962 and 1378, the new methodeology Area Sampling Frame [(ASF) was
used as an alternative approach. BAs well as providing a suitable
gampling frame, this methodology has the added adwvantage that it
can be used to establish an on—goling Agricultural Statistics
System, one of the main ckjectives of the project.

It is pleasing to note that the census has been successfully
completed and the final report made available within eight months
of the completion of the field work.

The report is divided into nine chapters. Chapter one gives
a brief introduction and background of the country. 2An ocutlihe
of the census programme is explained in Chapters two and three.
Chapters four, five and six contain detailed descriptions of
the ASF methodology, including the basic concepts and definitions
usad in the censu=s. A brief analysis of final census results is
presented in chapter seven. Chapter eight presents tables
containing the raw finmal census results at national level and
chapter nine has the guestionnaires used in data collection. Tha
results at Division and Provincial levels by size of the farms
have not been published, but they are available with the Library
of Ministry of Primary Industries & Cooperatives.

I take this opportunity to acknowledge the enormous effort
made by those invalved with this project and up to its
successful publication within the eight months after +the
census data collection. The UNDP/FAQ Chief Technical Advisor,
Mr. Guillermo Otanez and the census staff of Statistics Unit and
Land Use Section of Economic Planning & Statistics Division must
be commended for a Jjob well done.



I would alsc express my sincere appreciation to many of
the staff of the Ministry's various Divisions, specially
Extension, Animal Health & Production, Drainage & Irrigation in
their role as coordinators, supervisors and enumerators, without
whom all information relevant +to census could not have been
collected successfully.

I would also 1like to thank the farmers who reported
willingly to the guestions put to them.

1 am alsoc grateful to ESCAP/EPOC for the technical
assistance rendered through the wvaluable services of the Area
Sampling Frame Consultant, Miss Elsa Albarracin. The UNDP/FAQ
Regional Project RAS/86/035 also provided back up support.

Special thanks must go to Mr. Chris Lightfoot of Central
Planning Office and Australian International Development
Assistance Bureau (AIDAB) for their help and the provision of
funds for the data processing and publication components.

The project is also indebted to the National Coordinating
Committee, the EDP Department for the help in data processing,
the Air Survey Section of Ddpartment of Lands for the provision
and processing of the aerial photographs used in the Area
Sampling Frame and the Bureau of Statistics for providing
population census maps.

I am now confident that with the comprehensive statistics
and information now available to the agricultural sector that
more users will have access to the informatien and statistics.
Naturally I am alsoc hopeful that the on-going system will provide
bench marks of statistics on the sector whenever the need arises
for its use.

In summary the ASF will now provide the basis for uses by

other Agencies and even when another census is done it should be
capably handled by the local staff.

H. V. Buresova
Deputy Permanent Secretary Services
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CHADPTER 1. EBACEGROUND OF THE COUNTRY

l1.1. GEOGRAFHY

Fiji is a small independent Republic in the South Pacific
and lies between 15 degrees and 22 degrees south and
longitudes of 174 degrees east and 177 degrees west. The Fiji
group consists of seme 364 islands with a total land area of
about 18,400 Km2 scattered aver 230,000 Em2 of oCean.
Approximately one hundred of the islands are permanently
inhabited. The two main islands WViti Leva and Vanua Levu
contain 87 % of the total land area and %3 % of the population.
About 25 % of the total land area is suitable for cultivation
and the rest is hilly, tooc mountainous and rocky with some
putcrope of coral limestone.

Fiji 1lies in strategic location amongst other Pacific
Island neighbors and is 3,155km from Sydney and 2,120km from
Auckland.

1.2. CLIMATE

The climate 1is of the tropical oceanic type, but
with the tempering influences of the prevalent south-east
trade winds that control it. The hot months are December
to April when humidity is high.

In rainfall, clear demarcation is shown. The windward
sites of the large islands are extremely wet, while on the lee
sides sheltered by the mountains, the annual precipitation may
be 1,640 millimeters more or less, with well marked dry
sesason favorable to sugar growing. But there is ne month without
some rain, while the abundant running streams assist both
communication and cultivation. Strong winds, excessive
rainfall and hurricanes are occasionally more destructive to
Crops.

1.3.HISTORY

It is believed that the first Fijians arrived in the
Fiji group more than 3,000 years ago.

The European discovery of Fiji was the Dutch
navigator Abel Janzoon Tasmain, who =sailed among some of the
north-sastern reefs in 1643 in his wvessel Heemskerek; he named
them Prins Willems Islands. Captain Coock sighted the small
jesland of Vateoa in 1774, but it was not until 178% that the main
jslands were seen. This occcurred when William Bligh and some of
‘his crew were making their celebrated open boat voyage from
Tonga to Timor following the mutiny on the Bounty.



Sandalwooders began operating in the area in the early years
of the 1%th Century and brought the first "white" settlers to the
group. The trade lasted until 1814. The departure of the last
candalwooders from Fiji saw the arrival in the early 18202 of the
American and other ship calling in search of beach-de-mer.
Meanwhile, the first christian missionaries, two tahitians,
arrived in the group from Tonga in 1830. Five yvears later they
were joined by two european evangelists. The missiocnaries made
few converts. Little by little however, their pacifism and good
examples caused the Fijians to guestion their own customnm.

On the other hand, Cakobau the Chief of Bau had considerable
success in extending his influence to the coastal villages of
Viti Levu, to the islands of Lomaiviti, to Taveuni and Lau. By
1850 foreigners were beginning to address him as Tui Viti (King
of Fiji). Faced with repeated defeats in battle, Cakcbau decided
on 28 April, 1854 to embrace christianity,. In 1B58, the first
British Consul to be appointed to Fiji, arrived in Laucala.

Pritchard’s appointment followed a period in which =several
French and American warships had visited Fiji. This made Britain
afraid that one of the two powers might try tc annex the islands.
As it turned out, however, an opportunity scon arose that led
Britain to annex the islands herself. Cakobau was being pressed
Lo settle a claim by various american residents for %45,000 and
furn to Prichard for help. Claiming to have full and exclusive
soversignty and dominion he offered to cede Fiji to Britain,
provided Britain would pay her debts.

In September 1874, Sir Hercules Robinson, Governor of New
south Wales, arrived to determine the terms of cession. 2 formal
deed of cession was signed at Levuka on 10 October, 1874. Its
signatures were Cakobau, Ma'afu and eleven other principal
chiefs. The first substantive Governor, Sir Athur Gordoen,
arrived in the colony in June 1875, and established his
headquarters in Levuka.

It was obvious that one of the Gordon’s chief problems was
to revive the colony economy. Copra and sugar seemed to offer
the best possibilities, but these required a large labor forces
and Gordon was opposed to Fijians working for Europeans in their

oW country. It was 1in these circumstances that Gorden
authorized the importation of laborers from India who first
arrived in 1879. Many of the Indians felt they were in better

situation in Fiji, then they would have been at home and they
remained in the colony to become independent farmers on leased
land from the Fijians.

Gordon® principal achievement was the introduction of a
system of administration whereby fijian institutions were
ceveloped to provide chain of activity extending from the village
headman to the Governor.

In 1804, the colony Legislative Council which had previously
oeen all Europeans and the nomination of two Fijian members from




Council of Chiefs. It was not until 1929

ected members took their seats. The councils
Eeatly increased over the years.

In 1965, a conference in London led to the adoption of
astitution of 1566 which enlarged the legislative Council S&i
bers. In April, 1970, after the abatement of several years e
: agonism between Fiji two main political parties, another
Sonstitutional conference was held in London. It was then agreed
fhat Fiji should become independent on October 10, 1970, 96 years
after the signing of the Deed of Cession.

—

1.4. FEOPLE

Fiji is a multiracial country and its population is made up
of ethnie Fijians, Indo Fijians, Chinese, FEuropeans and Pacific
Islanders. Ethnic Fijians dominate the population with 51
percent with the Indo Fijians contributing to 48 % of the total
population.

The indigencus Fijians are racially classed as Melanesians
but they have considerable admixture of Polynesian blosd. Of the
Fijian people 61 % still live in wvillages in a largely
subsistence economy and with the obligations of communal life.

On the other hand, Indians live 1In their own family
settlement or households. Their individualistic lifestyles are
usually geared towards gaining material welfare.

1.6. ECONOMY

The economy of Fiji is primarily agrarian and sugar remains

a major commodity. Grown mainly on small heldings, the

3 Government own Fiji Swugar Cooperation that processes the
commodity for export.

other major expert earners are gold, copra, fish and coconut
oil, timber, ginger, pine and certain processed consumer goods
are rising import earners. Together with sugar, Tourism has also
been one of the mainstay of the Fiji economy since independence.
Fiji has remained one of the most competitive holiday destination
in the Pacific.

Secondary industries such as garment manufacturing have
grown rapidly in the last four years, as a result of the
establishment of tax free zones. They provide an immense impact
through the generation of foreign exchange,employment and incomes.

Government is striving to ensure the substantive growth of
the overall economy and encouragement of all business and
investment through the development of tax free 2one and opening
up of the economy through deregulation.



CHAPTER 2. THE AGRICULTURAL CENSUS AND STATISTICS PROJECT

2.1 BACEGROUNKD

There are a number of recognized socio-cultural, economic,
technical and institutional constraints in planning for the
agricultural sector. Good information and accurate agricultural
statistics are prerequisites of the planning process- for
achieving the development targets. However, very limited data on
the agricultural sector was available in Fiji, even if this

cnuntry has already conducted two aqucultural CeEnsusaes the
first in 1968 and the second ten years later in 1978 {Dﬂth with
technical assistance from UNDP/FAD) . Some information on the

marketed production of the major crops was available on an "ad-
hoc" basis, but no system to produce food and agricultural
statistics existed in Fiji.

As a first =stage to fill this information gap, the
Government of Fiji (GOF) identified the need to conduct the third
Agricultural Census. The year 1988 was originally chosen for the
agricultural census and in July, 1987 an UNDP project
(FIJ/87/003) was approved to” provide technical assistance to the
census.

As part of the preparation for the census, Fiji received

assistance from regional projects financed by UNDP and FAD,
such as RAS/79/025 "Proposals for Implementation of Training in
Agricultural Statistics®, TCP/RAS/4513 "Training for the

Preparation of Agrlcultural Census, and RAS/86/035 "“Development
of Agricultural sStatistiesn,

However, subsequent political events in 1987 and 1988
created an unfavorable climate in which to undertake the census
and the project was postponed and eventually closed.

With the much greater degree of political stability in the
country in 1989 the third Agricultural Census project was
- .reactivated by the GOF. The new UNDP/ FAC project FIJ/89/004
"Agricultural Census and Statistics" was formulated with the
—techmical support of the regiondl project RASJESJOIS. - i

2.2 OFFICIAL ARRANGEMENTS

The project document was signed by the GOF in September,
1589 and by UNDP/FAO in October, 1989. The project was scheduled
for a duration of 18 months, with a UNDE input of USD 199,500 and
a GOF contribution of F$ 146,000 in kind and F$ 250,000 in cash.
FAO was designated as the executing agency and the Ministry of
Primary Industries & Cooperatives (MPIC) as the counterpart
agency respeonsible for the project implementation.

am



The project became operaticnal in May, 1990 with the arrival
of Mr. G. Otanez, FAQ Chief Technical Advisor (CTA) . Previously,
MPTC condueted some pre-project activities, such as the
establishment of the Statistics Unit (within the Economic
Planning & Statistics Division) in charge of the census,
provision of some space acconmodation and purchase of office
egquipment, computers and one wvehicle.

A= a result of the Ffirst Tripartite Review Meeting held on
24 April, 1991, the duration of the project was extended to 24
months (with an extension of six man-monthe for the CTA and the
provision of three man-months of consultancies) to allow time tTo
complete the project. The UNDP and FAO/TCP funded seven month
extension of the CTA and the rescurces for short term consultancy
were tapped from ESCAP/EPOC. In addition, AIDAB financed local
consultanoy for computer programme development to complete data
processing and for the publication of final census results.

The total UNDP contribution was USD 159,500 and the GOF
contribution was around F$ 300,000 in kind and F$ 1,000,000 in
cash. The FAO TCP allocated around USD 14,000 and ESCAP/EFOC
UsSD 12 000. AIDAB A5 16,000. The project terminated in May,

1g92.



CHAPTER 3. OBJECTIVES, SCOPE AND METHODOLOGY

3.1 OBJECTIVES

The development objective of the project was to provide a
system of agricultural statistics within MPIC which will enable
policy and administrative decisions on the improvement of the
agricultural sector.

The immediate objectives of the project were:

- To conduct an agricultural census to provide objective
criteria for planning and policy decisions 1in
agricultural and rural development.

= 'The establishment of an on-geing work program for the
Statistics nit (MPIC) to enable it to collect and
process key agricultural data on a regular basis using
the resultzs of the agricultural census as the benchmark
and the dissemination of this data in the form of regular
reports.

3.2 BCOPE

THE MATN DIFFERENCE WITH THE SCOPE OQF 1968 AND 15978
AGRETOULTURAL CENSUSES WASE THAT 1991 NAC DTD NOT COLLECT DATA ON
CROF FRODUCTION AND YIELDE, ESIRCE THE FIELD WORE WAS CONDUCTED
IN A VERY SHORT PERIOD (TWO MONTHS) INSTERD OF OHE COMPLETE
YEARE AND ONE YEAR AND HRLF OF PREVIOUS CENSUSES. THE ESTIMATIONS
OF YIELDS AND FPRODUCTION OF CROPSE WILL BE CONDUCTED FROM 1992
ONWARDE AS PART OF THE ON-GOING AGRICULTURAL STATISTICE BYSTEM TO
BE ESTARLTEHED TH MPIC.

The 1991 NAC sScope wWas:

- Farmer (Holder): identification, race, age, education, and
occcupation;

— Farm (holding): legal status, total land, land use, land
tenure, type (subsistence anly, mainly sale);

- Temporary crops: planted, irrigated, and harvested areas
(in pure and interplanted stands);

— Permangent crops: planted, irrigated, and productive age;
age and number of planted and bearing trees (in pure,
miwed, interplanted, and associated stands);

— Humber of scattered plants, trees, and wvines (planted
and bearing) ;



- Types of pastures (areas);

- Livestock and poultry: number of cattle by sex, age and
use (diary, beef, non dairy and non beef); other
livestock:; poultry (non-industrial) in the farm;

- Farm employment: with and without remuneration by sex,
cash, kind;

— FPFarmer housechold population: age, =sex, race, and work
status (full, part time), and number of hours spent on the
farm;

- Btock of machinery by type. Machinery hired andjfor
borrowed;

- use of fertilizers: organic, inorganic, agro-chemicals;
- Farm management and existence of fisheries activities in
the farm.
3.3 CEMSUS METHODOLOGY
The pre-project technical activities of listing commercial
producers to select the list sample of commercial farms and the

preparation of the sampling frames to select the cluster samples
of the subsistence sector, were not conducted at all as they were

proposed in the project document signed in October, 1588. Also
the use of aerial photography was contemplated in 1989 project
document, but budgetary provisions were not made. As a result

the entire census project was affected at its very beginning.

The CTA started his work with the comparative study of the
methodologies applied in the 1968 and 1978 agricultural censuses.
The 1989 project document proposed to use the same methodology of
1978 census.

Available information in public and private institutions,
such as agricultural and peopulation censuses, current
agricultural statistics, farm lists and different materials like
cartography, aerial photography and satellite imagery were
analyzed carefully.

Field research conducted on June, 1990 by the CTA and
national counterparts showed serious coverage problems
{overlapping or duplication and omissions) in the five sanpling
frames (commercial, minor, peri-urban, matagali and 1lists)
suggested to be used according to 1978 agricultural census
methodology. For example, farmers of a matagali sector (fijian
traditional willages) alsc can be in the commercial (known
farms), minor (unknown commercial farms), peri-urban (city belts)
sectors simultanecusly. The best lists available in the country
are from the Fiji Sugar Corporation (known commercial sector),
but also have coverage problems.



It was determined that the screening process applied in the
past two censuses to solve these coverage problems, using
different guality and out-of-date farm 1lists and cartography,
both from =everal sources, was very complicated and time
CoOnsSuming.

Due to the problems= menticned above, the alternative "“Area
Sampling Frame (ASF) " methodology was suggested to be used in
the 1931 NAC instead of the combination of list and cluster
sampling metheodology used in previous censuses and alsc proposed
in 1989 project deocument.

The alternative ASF methodology was discussed betwaan
the CTA, MPIC counterparts and the CTA of the Regional Project
RAS/86/035 during his wvisit in May, 19%20. The ASF methodology was
presented, discussed and approved by the National Agricultural
Census Committee in two meetings held in June and July, 1990.

The ASF methodology was used for two maln reascns: First of
all, weaknesses in field listings, particularly for the medium
and small farms, were identified, as an important source of
errors in previous censuses. The CTA Regional Project
RAS/86/035, mentions in his "A Proposal for the 1590 Census of
agriculture in Fiji" (May, 1989) that "GREAT CARE MNUBT BRE
THEREFORE EE TAEEN TO ENSURE THIS LISTING EXERCISE IS5 PROPERLY
CONDUCTED ANWD THAT EVEEY AREA I8 COVERED™ 1/. ASF has been
developed to help to minimize the listing errors, since obtaining
and maintaining a complete and up-to—date list of farms,
classified by type and size for example, is a very difficult task
for developing (even developed) countries. ASF constructed for
the 1991 HAC will be the natural starting point to establish the
On-going Agricultural Statistics System of Fiji. Full
description of the ASF methodology is presented in chapters IV, V
and VI.

A new work plan was prepared and to apply the ASF
methodology the following new main activities were conducted: 1)
Taking aerial photography (see details in section 5.1.2 of
chapter V). 2) Construction of the ASF (see details in chapter
V). 3) Sample design and selection (see details in section 5.3
of chapter V and chapter VI}. 4) Photo-enlargements for selacted
SMs (see details in section 5.4 of chapter V).

— —_—— S Em NN N R e o e e e

1/ A Proposal for the 1990 Census of Agriculture in Fiji by
A. D. Marshall , chief Technical Advisor, FAOQ/UNDF Regional
Project RAS/B6/035-Development of Agricultural Statistics,
Suva, Fiji May 1989.



3.4 TABULATION PROGRAMME, QUESTIONMAIRES AND INSTRUCTION MANUALS

A set of three guestionnaires and three auxiliary forms were
designed to collect the data through direct interview to the
farms (see copies in chapter 1X}. One instruction manual for the
field staff (enumerators, supervisors, coordinators and guality
controllers) was prepared and tested in a pilot survey. This
pilot survey was conducted in four S5SMs representing different
types of the country agriculture (sugar cane, vegetables, dairy
farms and coconuts). The field work toock one week and somea 60
farms were enumcrated.

The Government Press printed 25,000 guestionnaires and 150
Field Staff Manuals (120 pages each). A manual for data
processing (71 pages) and a tabulation plan containing 35 tables
also were prepared and printed.

3.5 TRAINING FOR DATA COLLECTION AND OTHER ACTIVITIES

Elahorate training programmes were organized at wvarious
ljevels in ordeér to train national staff in all aspects of
1991 NAC procedures, including ASF construction, data collection,
processing, analysis, publication, dissemination, and On-going
Agricultural Statistics Systemn.

A group of 13 junier staff (contracted) and six
photointerpreters received on-the-job training on all the
activities ol ASF construction and preparation of photo-
enlargements, which were used on the field data collection.

The training for the census field staff was organized in two
levels. The first level training course for 40 MPIC staff was
conducted in Suva from 21 April through 10 May, 19%31. These
professiocnals and technicians, most of them at sehior level,
were: 12 photointerpreters and their assistants (Land Use
Ssection), 7 junior staff (Statistics Unit), 21 field supervisors
{Extension and other Divisions). The program of the coursa wWas:
the first week (& hours per day) in classroom training dealing
with the Field Team Manual; the second week included three days
of field practice (using cartography, aerial photography,
guestionnaires and auxiliary forms) and two evaluation days 1in
the classroom discussing field errors and probhlems. The CTA
conducted the training assisted by two Jjunior counterparts
(Statistics Unit).

In the second level of training three centers were used for
the 72 census senumerators (out of the 75 planned) selected from
the Extension Division, Animal & Health Division, Drainage &
Irrigation Division, Koronivia Research Station of MPIC: Suva (17
enumerators for central division and 14 for eastern division),
Lautoka (25 enumerators for western division) and Labasa (16
enumerators for northern division). These courses were conducted
from 20 May through 2 June, 1991 and the program was the =ame as
the field supervisor’s course. Three instructors were selescted



from the best participants of supervisor’s course and the
remaining supervisors were the instructor’s assistants. The CTA
coordinated the activities of three training centers.

Two training courses also were organized in data processing;
one for manual editing and coding (10 persons) and the second one
for data entry and computer wvalidation (six persons) using the
Statistical Analysis System (SAS). The Field Team manual and
the Coding, Editing and Data Processing manual were used in these
training courses. Three persons have been trained in the use of
SAS software.

Ten persons received on-the-job training to conduct the
coverage analysis and the statistical analysis of the census
results. Ten persons were trained in the operation of the On-
going Agricultural Statistics Systemn.

The statistical capabilities of the local staff were much
enhanced by the training programme. The effectiveness of the
training program was reflected in the smooth execution of most
census activities, which proceeded without major problems.

3.6 CENSUS DATA COLLECTION

The field organization was: enumerators conformed 20 field
teams (5 in central division, 6 in western division, & in
northern division and 4 in eastern division). Each field team
had 3 or 4 or 5 or 6 enumerators, one field supervisor, one
vehicle and one driver. A fleet of 25 wehiclez from MPIC was
used; some  anumerators used motorcycles; mo=zt of the
transportation in the eastern division utilized boats. The
Principal Agricultural Officer (PAD) of each division conducted
the administrative coordination with the support of his
administrative and finance personnel. The technical coordination
was conducted by the senior census counterpart (central and
western divisions), the junior census counterpart (northern and
eastern divisions) and the project manager (overall
coordination). Five Jjunier staff of the Statistics Unit worked
on the coverage and guality control; also this personnel
collected the data in the peri-urban sector. Six photo-
interpreters (with their assistants, drivers and vehicles) played
an important role in the field organization helping the
enumerators to locate the 5Ms and to identify their physical
boundaries on the field.

Data collection started on 10 June, 1991 with only 72 full-
time enumerators instead of the 75 enumerators planned. Duaring
the fiald work four enumerators retired for sickness or technical
reaseons. This activity Tinished in most of the country during
the second week of August, 1991 and in one province (Macuata) in
the third week of the same month. Some enumeration ooccurred
after working hours and on the week ends since some farmers wWere
avajilable only during this time.



An Internal Coordination Committee from MPIC headguarters
was established. The committee held weekly meetings teo monitor
the progress of data collection and to solve not only technical
but specially administrative and financial problems.

The publicity to promote the 1931 NAC started in April,

1931. The Information Division of MPIC conducted the census
promotion through radio broadcasts in three languages: English,
Fijian and Hindustani. Two pages on the census objectives,

methodolegy, activities and data needs and uses were published in
the special magazine of Fiji Times, the main country newspaper.
Other census news were published in all country newWwspapers in
different languages. A census poster was printed in three
languages and distributed around the country. The cooperation of
the farmers was excepticnal. Ewven the on—going harvest strike of
the sugar cane farmers helped census data collection, since
enumerators were able to find the farmers at home.

Census data collection was conducted more or less within the
allocated time frame (45 working days) with a field staff 10 %
lezs than planned. There was only a preblem in one small
province (Lomaiviti), which had to be enumerated again. The
massive participation of all MPIC technical and administrative
divisions, assured the success of census field work. More than
120 persons, 25 vehicles and boats worked full time during three
calendar months. It is the first time that the wheole MPIC has
participated in the census data collection.

3.7 & CLEAN DATA EBEASE CONTAINING RAW CENSUS DATA AVAILABLE IN A
COMEUTER

Since MPIC did not have computer processing capabilities,
Electronic Data Processing (EDP) of Fiji processed data from the
1968 and 1978 agricultural censuses. Since an On-going
Agricultural Statistics System will be established, it was
decided to build up data processing capabilities within MPIC and
to use training resources available in EDP. MPIC acquired two
IEM-compatible microcomputers (one with an 80386 processor), one
dot matrix printer, a laser printer and a back up unit system.
Two desktop microcomputers, one Laptop and one dot matrix printer
were purchased under the project. Two microcomputers were
borrowed from the regional project RAS/86/035 and a third one
from EDP.

Since December, 1990 an international EDP consultant, on a
part-time basis, helped MPIC in the data processing. Several
meetings and discussions were held with the collaboration of the
CTA of the regional project RAS/86/035, to select the sofiware
for processing the 1991 NAC. Software like USP, DBASE IV and SAS
were analyzed and tested. Finally SAS was selected and EDP
provided it at no-cost to MPIC since the package is used by other
government institutions. A tabulation plan containing a set of
35 tables was prepared. & graduate tralnee was contracted by
MPIC at end of January, 1991 and has been trained on-the-job in
data processing using SAS.
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The filing of more than 11,200 guestionnaires (around 9,600
main gquestionnaires containing farm data), manual editing and
coding started on 19 2August, 1991. Two persons managed the
archives of mensus materials (guestionnaires, cartography and
photo-enlargements, etc.). Five coders were contracted and
trained using the Field Team Manual and the Coding, Editing and
Data Processing Manual. Two table heads checked the manual
editing and coding-

Data entry inte the computers was conducted by four hired
PEISONS. Another contracted person wvalidated the data in the
computers. This activity finished in January, 1992.

A team of ten persons (coders and data entry clerks) worked
under supervisien of ESCAPfEPOC Consultant to prepare a clean
data base and to produce preliminary and final aggregates of the
census results. This activity ended in April, 1592.

The international EDP consultant left Fiji in October, 1991.
For this reason production of final results was delaved for
another one month and half.

MPIC contracted a local consultant financed by AIDAB to
correct, adjust, improve and complete the SAS software
development to get the final aggregates. But, due to time
constraints it was not possible to develop SAS5 to produce
sampling errors. They were calculated manually for principal
variables.

MPIC did not have personnel and egquipment capabilities to
process large data files produced by an agricultural census. The
1991 KAC allowed to MPIC to build up these capabilities.

3.8 PROVISIONAL AND FIMRL REFPDRTS ON THE AGRICULTURAL CEMEUS

Provisional reports were produced as early as October, 1991.
Manual tabulations of three important variables (number of farms,
total land under farms and number of cattle) were prepared to
crozs-check the information coming from the computers. Both,
provisional reports and manual tabulations, were used together to
conduct the coverage analysis and consistency analysis. Then,
statistical analysis of the sampling errors (calculated manually
under supervision of ESCAP/EPOC Consultant) determined that post-
stratification technigues had to be uszed in one province
(Namosi). A basic socio-economic analysis was performed
comparing the 1991 NWAC with other data sources, such as the 1963
and 1978 agricultural censuses, population censuses and sone
current "SUBJECTIVE" numerical data produced by MPIC, Fiji Sugar
Corporation and other institutions. Finally, the results were
presented and analyzed with staff of different divisions of MPIC
and other institutions.
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CHRFPTER 4. THE AREA SAMPLING FRAME (ASF) METHODOLOGY

4.1 A BRIEF HISTORY

The area sampling was regularly used in Europe during the
1920 and 1930 decades in ecountries, such as Bulgaria, TItaly,
Poland, Swedish, etc. using large sampling units (areas) selected
in the contest of purposive sampling.

For agricultural surveys, the first significant test of
probability area sampling in the United States, using small areas
as sampling units, occurred in Iowa. Two surveys, one in 1938
and the other one in 193% were conducted by the Iowa State
University in cooperation with the Bureau of Agricultural
Economy. A stratified random sample of 9500 small areas (each of
0.7 Em2) was s=selected. One outgrowth of this test of area
sampling was the development, by 1945, of an Area Sampling Frame
(A5F) for all country. The main objective of this ASF was to
produce agricultural data with better degree of precision and
opportunity than those produced by the ourrent nethodologies
being used at that time (mail surveys, random point and guota
sampling) .

At the same time (1940 decade), but independently, India was
developing a similar system te correct, adjust and improve the
current data on crop yields. The crop yield data were produced
by the field staff of the Ministry of Agriculture of each S5tate
Government based on their "SUBJECTIVE JUDGMENT AND PERSONAL
ENOWLEDGE" of their working area.

In conclusion, the ASF methedology has been developed and is
being applied through the world as an efficient alternative to
solve the problems created by other methodologies varying from
probability and non-probability sampling to subjective judgment.

4.2 OQUTLIKE OF THE ASF METHODOLOGY

The AREA SAMPLING FRAME (ASF) methodology was used to
conduct the 18951 HAC. This methodology will alsc set up the
basie sampling structure to establish the On-Going Agricultural
Statistics System of Fiji.

The concepts of ASF methodology are very simple: divide the
total area of the country inte W small blocks (Kknown as SMs) that
have physical boundaries which can be accurately identified on
site by the enumerator, without any overlap or omission; select a
random sample of n blocks (SMs); collect the census data only on
the n selected blocks (SMs); process (aggregate) in office field
data to obtain sample totals; and estimate POPULATION TOTALE by
multiplying the sample totals by the EXPANSION FACTOR N/n. The
minimum reguirements for the application of ASF is to have maps
and aserial photography.
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EXANPLE: Assume total area of Viti Leva island is 10,000 Em2
and that the MPIC Minister needs to know the area

of
STEER 1:
STEPF 2:
STEE 3:
STEF 4:
STEF 5:

dalo planted during the first semester, 1991.

Total area of Viti Levu (10,000 Em2) iz divided
in 1,000 small blocks (SMs) of 10 Em2 each [§=1=1-!

figure 4.1).

Thean: H = 1,000

A random sample of 20 small blocks (SMs) is
selected (see figure 4.1).

Then: n= 29

The enumerator goes to the field and finds that
136 farms planted dale in 15 out of the 20
selected =mall blocks or SMs (this means
that in 5 blocks or segments nobody  planted
dalo).

Then: 136 gquestionnaires were implemented by

enumerator (one for each farm with dalo).

In the office the area planted with dalec on the
136 guestionnaires iz added (15 out 20 small
blocks or 5Ms), getting a total of 125 Has.

Then: sample total = 125 Has planted with dalo

Estimate the POPULATION TOTAL by multiplying
the sample total by EXPANSION FACTOR.

Then: POPULATION TOTAL = EXPRNSION FACTOR * sample total

CONCLUSTON:
Viti Levu island

N/n » gample total
= 1,000/20 = 125 Has
= 50 * 125 Has

= 6,250 Has

The answer to the MPIC Minister will be that on
6,250 Has have been planted with dalo during

first semester, 1991.
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FIGURE 4.1
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4.3 EBASIC TERME

4.3.1 Eeporting Unit

It iz the individual unit or element that belongs to the total
universe or population defined for the 1991 NAC for data
collection (reporting) purpeses. The "FARM™ is the reporting unit
for 1991 NAC. ¢One guestionnaire "“MOUST" be filled out for EACH
farm.

4.3.2 DUniverse or Population of the 1991 HAC

It is composed of all farms (repeorting units) existing in
Fiji on the census day.

4.3.3 Target Population

It is the population which, given full freedom of choice,
one might wish to include in the agricultural census; but, for
various practical reasons, the population actually enumerated 1in
the agricultural census could be different from the target
population. For example, in the case of the 19%: RAC of Fiji, it
was decided not to conduct the census enumeration in the urban
sector ({(cities and towns) and in 100 % forestry and non-
agricultural lands.

4.3.4 Sampling Unit

It is the unit selected in the sample at random. 1In 1991
NAC the Segment (SM) is the sampling unit.

4.3.5 Area Sampling Frame [ASF)
It is the complete list of SMs (sampling units) that covers

the universe or population of 1991 NAC. This ASF is on
topographic maps scale 1:50,000.

17



4.3.6 Stratup

It is a homogenecus grouping of land areas classified
by actual land use characteristics. The process of classification
of land areas between different strata is known in sampling as
“"STRATIFICATION". For the 1991 NAC the total land area of Fiji
was classified into nine actual land use strata and their
definitions are given in table 5.1.

4.3.7 Epumeration Area (EA)

It is a piece of land of different sizes (from 0.5 km2 to
200 or more km2) defined by the Bureau of Statistics to conduct
the 1576 and 1986 population censuses. Most of the times these
Ehs have physically observable land marks (boundaries), such as
roads, streams, rivers, ditches, etc. on the topographic maps
scale 1:50,000. Each EA is identified by a permanently assigned
'identification. The 1991 NAC used these EA=s far +the
stratification, measurements of areas, construction and selection
of the SMs in the sample.

4.3.8 gSegment [SM)

A SM is a piece of lardd (block) usually smaller than an EA
and always defined by phvsical land marks ({boundaries), that
MUST be observable on the photo-enlargements and on the ground .
Each SM is identified by a permanently assigned identification
number and is outlined in RED on the aerial photo-enlargements
(scales around 1:10,000, 1:6,000 and 1:4,000). In fact each EA
has been divided in SMs of different sizes (0.1, 0.5, 1, 2 and 3
Km2). See column fifth of table 5.1.

4.3.9 Tract

It is a portion or subdivision of a SM under one management,
It is either an entire farm, part (s) of a farm or a non-farm
area of land. That is, the tract is determined by the definition
of a farm and the boundaries of a SM. Then we alsoc could define
a tract as any piece of land entirely surrounded by other land,
water, road, forest, etc. not forming part of this farm. A farm
is composed of one or more tracts. The SM boundaries divide a
continuous farm that is overlapping the SM boundaries, in two or
more tracts (see figure 6.1 in chapter 6). The farm definition
is in section 4.4 of this chapter.

4.3.10 Samplipng Efficiency

It refers to the sampling variance for one plan (that is, a
specific method of =mampling and estimation) in comparison with

the sampling wvariance for another. Sampling variances are
usually compared under the assumption of egual sampling
fractions or of egqual costs. Unless otherwise is specified,

"sampling efficiency" will refer to the comparison of
alternatives under an assumption of egqual sampling fractions.



4.3.11 Cluster Sampling

It is the general term for sampling plans wherein the
sampling units are groups (clusters) of reporting units. An area
sampling unit is a "cluster" of reporting units (farms)
associated with a SM. Therefore, ASF is a form of cluster
sampling and the theory of cluster sampling applies.

4.3.12 Coveradgg Ecror

Tt refer=s to the incorrect determination of the total land
area that composes a reporting unit (farm) and a selected
sampling unit (SM).

4.3.13  Besponss EXror

it refers to omissicon and duplication of reporting units
{farms) and selected sampling units (SMs).

4.4 BASIC CONCEPTS AND DEFINITIONS OF THE 1591 NAC
4.4:1 Farm

It is an "ECONOMIC UNITY of agricultural production under
single management comprising all livestock kept and all land used
wholly or partly for agricultural production purposes, without
regard to title, legal form, or size. Single management may be
exercised by an individual or household, jolntly by two or more
individuals or households, by a clan, village, or by a juridical
person such as a corporation, cooperative or government agency.
The farm land may consist of one or more tracts, located inside
or outside the 5M, in one or more separate areas or tikinas, but
inside the same province, providing the tracts share the same
WPRODUCTION MEANS"™ utilized by the farm, such as labor, farm
buildings, machinery or drought animals.

4.4.2 Characteristics for Identifyving a Farm

a. Any piece of land to be considered as an agricultural
farm MUST have at least 50 m2 (approximately 0.01 Has) with at
least one of the following land uses on the census day:

- Temporary and permanent crops (pure and mixed stands)
and forages;

— Fallow one year or less;
- Fallow more than one year, but less than three;

— Improved (planted exotic and native) and unimproved
pastures.

b. Any piece of land without any of the conditions mentioned

above, but has any of this livestock on the census day, MUST be
considered as a farm:
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— At least one cattle head.

— At least one goat, or one pig, or one horse, or one sheeap.
— At least one poultry.

<. Any livestock or poultry belonging to managers,
administrators, workers, or relatives, that graze or stay in
lands of farms where these persons are working or staying. In
this case, the managers, administrators, etc. are the farmers and
the 1livestock and poultry the farms. This situation is known as
FARM WITHOUT LAND, and only chapters I, XII-XIX of guestionnaire
RAC-2 have to be implemented. Alsoc in this category is any piece
of land of less than 50 m2, but it has livestock or poultry.

d. Any land assigned to managers, administrators, workers
relatives for their own utilization for service payments, MUST
be considered as an independent farm from the main one that is
assigning the land.

e, If a land is operated independently by a household
member for agricultural production, it MUST be considered as a
farm different from the farms operated by other household
menbers.

f. Any land operated by persons who de not have any rights
for agrieultural use of the land on which the crops, trees or
pastures are grown, MUST be considered as a farm.

g. Various economic agricultural production units under the
same ownership, or under the same general direction, are
considered separate farms if they are operated by different
PersSons.

h. If a member of a cooperative, religious organization,
government agency, clan or wvillage (matagali) is assigned a
séparate land for agricultural preduction (including 1livestock
and poultry) that is operated under the member’s management, and
for which he/she has general technical economic responsibility,
then this land MUST be considered as a farm.

s 7 If a cooperative, religious organization, government
agency, clan or wvillage (matagali} has a specified communal land
delimited by fencing, er any other form of boundary demarcation
and if its use for agricultural preoductien and specially for
grazing purposes is supervised, then this land MUST be considered
as a4 farm.

J. There are many farms operated by farmers having other
occupation (=) in addition to being a farmer.

K- The farm definition does not consider its land tenure.
This means the land conforming the farm could be total or
partially owned, leased, matagali or under other forms.



1. Economic units engaged solely in the following econocnic
activities are not considered agricultural farms because these
economic activities are outside agriculture:

= Hunting, trapping and game propagation;
- Forestry and logging;

- Fishing;

- Agricultural services.

These are considered NON-FARM tracts. Other examples of non=-farm
tracts are: lakes, swamps, mangroves, buildings, schools, etc.

d.4.3. Farmexr

He is a ciwvil or juridical person who exercises management
control over the agricultural farm operations and takes major
decisions regarding rescurce use. The farmer has technical and
economic responsibility for the farm and may undertake all
rezponsibilities directly, or delegate responsibilities related
to day-to-day work management te a hired manager.

The work of a farmer can be material, when he conducts
directly by himself the physical agricultural activities of the
farm, or only intellectual, like in the case of that farmer who
lives in the city, and travels pericdically to the farm, or not,
but takes the major decisions on the farm operation.

It iz impo¥tant to take in account the following
considerations in the determination of a farmer: .

a. It always MUST be a cne-to-one correspondence between a
farmer and a farm-.

b. In rural areas, a one-to-one correspondence between a
farm (farmer) and a household is guite commen. Thus households
serve to identlify farms.

. In most of the cases the farmer is a person. But, in
some households can be more than one farmer, when each person
operates different(s) piece(s) of land. Then, each piece of land
become= a farm. However, if the agricultural operations and the
production obtained in all these pieces of land are communal for
all members of household, there will be only one farmer and only
ane farm. In this case;, the farmer will be the household member,
who spends more time in the farm; and if more than one person
spend equal time, the farmer will be chosen accordingly these
priorities: father, mother, eldest son and so forth. The other
household members participating in the work of the farm will be
regarded as members of the labor force of the farm.

d. When two or more persons belonging to different
households coperate the same farm, each one will be considered as
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JOINT farmer. The information related with farmer household will
be collected separately from each household of the joint farmers.

e. A farmer can operate a land that is owned and/or leased
andfor under any other form of land tenure.

s i A farmer can operate a land without any rights to
agricultural use of that land.

g. A hired manager or administrator wWill not be
considered as the farmer of the farm he is managing. However, if
he has livestock and poultry in the land of the farm, which he
operates, then he will be considered as a farmer of a farm
without land.

2 - When a manager, administrater or any worker of the
farm, has received a land for his own use, then he will be
considered as a farmer.

4.4.4 Field

A field is a continuous piece aof land inside a tract
devoted to one crop in pure or mixed stand or any other land use.
A tract may consist of one or more fields adjacent to each other.
If a tract has several crops (or mixed crops), the area of each
crop is a field. If a crop has been planted on different dates,
or on lands with different land tenures then each of these
gituations is a field.

. (P census Year

It is the year from 1 July, 1920 to 30 June, 1991.
£.4.06 Census Day

It 1s the day when the census enumerator effectively
conducted the total interview to the farmer ({June, July and
Aungust of 1991).
4.4.7 Informant

Informant is the person from whom data are collected about
the farm or the non-farm. Normally is the farmer or the operator
of a non-farm. But sometimes, it could be a qualified person
that knows very well about the information being collected, such

as the manager, administrator, competent worker or an old
farmer’s relative.

4.4.8 Hectare

It is a metric unit used universally in measuring land area.
One hectare is egual to 10,000 square meters (100 ms by 100 ms).
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4.4.9 hAcre

It i= another unit used in measuring land area in Fiji. One
acre is equal to around 4,050 sguare meters or 0.405 hectares
(63.64 ms by 63.64 ms).

4.5 PERIOD OF REFERENCE OF THE 1991 HAC

4.5.1 Census Day

Farm and farmer’s identification (names); farmer’s
information: legal status, sex, age, race, education; total land
and actual land use coperated by the farm; land tenure of the

farm; permanent crops in "Pure Stand" and permanent crops in
"Mixed, Interplanted and Associated Stands"; scattered plants,
trees and vines; type of pastures; number of livestock and
poultry; machinery owned by farm.

4.5.2 Last Week (Monday Through Sunday)

Farmer’s main occupation; employment; farmer’s household
population.

- AL Censys Year (From 1 July of 1990 to 30 June of 1991)

Temporary crops in "Pure Stand" and temporary cCrops in
rMixed and Interplanted Stands"; main purpose of farm produce;
hired and/or borrowed machinery; use of fertilizers; farm
management; existing of fisheries activities.

4.6 ADVANTAGES OF THE ASF METHODOLOGY

4.6.1 Versatility

Possible uses of ASF are unlimited. The survey population
could be composed of reporting units that are households, farms
{holdings), persons, plants, animals, suppliers of agricultural
inputs, tracteors, plots of land, grain storage facilities,
processors of agricultural products, or any other definable
reporting units that can be uniguely associated with sampling
units ([(SMs).

4.6.2 Coverage

Conceptually an ASF is always current and complete with
regard to any definition of reperting unit since the total number
of sampling units (SMs) N in the population and the number n in
the sample are always known. Hence, the sample can be expanded
regardless of how a reporting unit is defined (the farm in the
case of 1991 NAC). It is important to peint out that one does not
need to know the number of reporting units (farms) in the
population in order to apply ASF methodolegy. In fact, from the
ASEF one can estimate the number of reporting units (farms) in the
population.



4.6.3 Updating

An ASF does not come out-of-date in terms of coverage of a
population unless the population extends into areas not covered
by the ASF (for example new agricultural settlement areas, which
were not included in the original ASF). Changes in land use or
number and location of reporting units (farms) have a bearing on
the zsampling variance but do not introduce bias.

4.6.4 Efficiency

The characteristics of an ASF methodology have an important
bearing on the QUALITY of results from a survey since seriocus
bilases and low sampling efficiency or both might be the result of
deficiencies in the sampling frame. For example, obtaining and
maintaining a complete and up-to-date list of farms, classified
by type and size, it is a very difficult task in developing
countries (even developed countries).

4.6.5 Applicability

ASF methodology 1s often needed because of deficiencies in,
or absence of, list frames. As pointed cut above an ASF is always
conceptually complete. There are three general situations
pertaining to the application of ASF methodology: List Frame
nearly adequate, List Frame covers part of peopulation, adegquate
List Frame not available.

4.7 DISADVANTAGES OF THE ASF METHODOLOGY

4.7.1 Less Efficient than a List Frame

An ASF would be less efficient for sampling purpeoses than an
up-to-date list, classified by type of farm and size of farms.
However, such a list at the regional and national level seldon
exists,

4.7.2 Ipadequate for Rare Items

An ASF 1s not efficient for estimating rare items in a
general purpose survey. However, the ASF can be used in
conjunction with a List Frame for these rare items to combine the
advantages of both frames.

4.7.3 Lacgk of sufficient Boundaries

In some countries, or in some regions within a country,
there may be a seriocus lack of acceptable boundaries. The
quality of fhe ASF is reduced by inadequate boundaries.
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CHAPTER 5. THE ASF CONSTEUCTION

It is the division of total area of Fiji inteo S5Ms, without
any overlap or omission, that have physical boundaries. The main
activities of the ASF construction in Fiji were: stratification,
construction of the SMs and their selectiocn.

5.1 RESOURCES UESED

The resources used to construct the ASF can be described in
terms of materials (cartography, aerial photography, eguipment
and other materials), personal and space. It was determined
that they were enough adeguately available to complete the task
of ASF construction.

F.1.1 Cartography

The Lands Department provided topegraphic maps scale 1:50,
000 which were well suited for a permanent record of the ASF and
selected SMs. The same maps were available at Bureau of
Statistics containing the Enumeration Areas (EAs) for 1976 and
1986 population censuses. Most of these EA boundaries were linked
to physical features.

The Land Use Section of MPIC had land use maps scale 1:50,
000 prepared with aerial photography used in 1978 agricultural
census. These maps contained good information that was utilized
in the stratification process. Other institutions had different
type of maps, such as land maps and forest maps.

c.l.2 Aerial Photography

MPIC got the financial rescurces needed to take new aerial
photegraphy. A private Australian company was contracted to take
new aerial photography on a scale 1:16,000. Since this activity
started late, weather conditions permitted coverage of only 70 3
of the two main islands. The 19%82-B6 aerial photography (scale
1:50,000) and sometimes 1978 aerial photography (scale 1:24,000)
were used for the areas not covered by the new photographs.®* The
Aerial Survey Section of Lands Department coordinated, monitored
and checked the accuracy and guality of new aerial photography
and later on provided the contact prints and photo-enlargements.

5-1.3% Eguipment

MPIC purchased portable "Planix 7 Tamaya" digital
planimeters calibrated for both English and metric scales. Also
a machine was acguired to laminate the photo=-snlargements with
thin plastic. These enlargements were used by enumerators on the
field. Available micro-computers at Statistics Unit of MPIC were
used to make the listing of SMs and to record the sample
selection.



5.1.4 Miscellaneous Materials

Almo=t all the miscellanecus materials, such as scissors,
paper cuter, rulers, magnifying glasses, ceolored pencils, light
tables, masking tape, china markers were available, either at the
Land Use Section of MPIC, or purchased at local market. oOnly the
permanent marking pens (Staedtler) and clear acetate (3 mil in 40
inches wide and 100 feet long) were imported from USA by
UNDP/FAO/ FIJ/89/004 project.

5.1.5 Personnel

The Land Use Section of MPIC had enough staff with
experience in photointerpretation, knowledge of geographic areas,
ability to use cartographic preocedures and abkility to use
independent judgment, who helped in the ASF construction.
Besides, a group of 13 junicr staff contracted by Statistics Unit
of MPIC received on—-the-job training and worked through all
activities of ASF construction, Alsc a photointerpreter from
Lands Department collaborated in these tasks.

5.1.6 Space and Facilities

Since space at MPIC headguarters was tTtoo small, ASF
construction was conducted at Land Use Section in Koronivia
Research Station, which is located 18 Kms from Suva city.  This
place had adequate space and storage facilities.

5.2 THE STRATIFICATION

5.2.]1 Ceneral Definition

Briefly stated, stratification is a sampling technigue that
consists of four steps. 1} The entire population of sampling
units (SM=) is classified into distinct subpopulations called
strata according with characteristic(s) of the population. 2)
Separate samples are selected lndependently from each stratum.
3} The separate statistics (totals, means, proportions, etc.,)
from each stratum are weighted and combined into overall
estimates. 4) variances of those estimates are weighted and
added into overall estimates.

The stratification technigque is used for four principal

motivations (alone or together). 1) Stratification reduces
variances for given effort, measured either in the size of the
sample or in costs. 2] Stratification may be used to awvoid
suffering from bad or distorted random samples,. 33

Stratification facilitates to create domains of desired samples
sizes. Domains are subpopulations that may contain several, even
many, strata; for example, large areas such as provinces may be
divided into many strata before selections. 4} Stratification
facilitates using different methods and procedures for diverse
porticonz of the sample. For example, farmers may live in
villages in some provinces, but in the open country in others and
therefore, different procedures may be suited to each.



5.2.2 The Stratification and ASF Construction

The utilization of land for agriculture wvaries by areas.
If, we classify the SMs a= either suitable or unsuitable for
cultivation, we could improve our sampling efficiency for
estimating crop land by sampling the "cultivated" SMs at a higher
rate than the "uncultivated" SMs. We also achieve lower sampling
errors, thereby giving us more confidence that our sampling
provides reliable estimates of the population totals.

Before we try to define the stratification used in Fiji, we
should have in mind what types of variables our ASF will be used
for and the kind of estimates we want to produce. If we were
interested only in sugar cane, for example, we would construct
our ASF to maximize its efficiency for sugar cane with little
regard for other items, such as corn or livestock or coconuts.
In this case we will want to create only two strata, sugar cane
and nen-sugar cane, greatly simplifying our design. But, this
was not the case in the 1991 HAC of Fiji.

In the 1991 HNAC data were needed for many components of
agricultural production as well as socio-economic data of the
farm and farmer. This meant that our design must support multi-
use or general purpose sUrvey. While this permits greater
utilization of our ASF, it also requires more consideration in
our design to assure we could meet various census cbhjectives.

The census estimates were needed at national and provincial
levels. Therefore, the 14 provinces and Rotuma island conformed
15 independent "DOMAINS OF STUDY". The land use measured through
the percentage of cultivation was used as the stratification
variable within each domain of study. The number of strata
formed and their definitions can be seen in table 5.1.

The entire country was divided into nine strata according to
the importance, intensity and type of the agriculture (land use).
They were further subdivided inte a total of 21 sub—-strata
{see columns two and three of table 5.1) according with land use
too. For example, stratum 10 has five sub-strata for sugar cane
(11), other permanent crops (12}, rice (13), other temporary
crops (14) and mixed crops (15); stratum 40 has two sub-strata
for cultivated pastures (41) and grazing lands (42). This  sub-
stratification technigue guaranteed the sample allocation bgtween
crops. Stratum 80 was created for special farm areas cultivated
by crops which are very well located, such as the research
stations of MPIC: stratum 90 contains complete large farms (500
has and more), such as Salialevu freeheld in Taveuni (5,360 has),
which boundaries were possible to be drawn on the ASF using the
existing information on land maps of Lands Department.
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TABLE 5.1.
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20

&0

50

1881 MAC OF

FIJTI:

DEFINITION OF THE STRATIFICATION
BY ACTUAL LAND USE.

Tellow

Fink

Piaple

OFarge

Light Groen

FURSTRA- DEFIRITION [N WORDS % OF AREN W S1ZXE

Tum LIMGER { KHZ )
Areas cultivated from 7 to 100 X TO-100 0.5, 1.0
by toemporary, andfor  perTeRent CR0PS
CroEs

11 Sugar cane

12 Other Permanent crops

15 Rice

& Other temporary crops

15 HMixed crops
Areas culTivated from 30 to &9 X J0-59 4.5, 1.0
by temporary, andfor permanent CROFS
Crops

21  Sugar cane

22  Orher PefreEnent Crops

23 Rice

2 Other temporary crops

2% Mixed crops
Areas cultivated from 10 to 29 % 10-2% 0.5, 1.0
By temporary, andior  permenent CROPE
crops

31  Sugar cans

32  Dther Permanent crops

33 Rice

i Other Temporary cfops

35 Mixed crops
Areas coverad from %1 19 100 X by 71-100 1.0, 2.0
improved pastures (planted exctic FASTURES 3.0
andlor mative] andlor unimproved
native pastwres [grazing Lamds)

&1 Cultivated pastures

i Grazing lLands
Arems covered totally by planted 14an KO CFEHSLE
andior matural forest FORCST

51  Planted forest

52 Hatural forest



STRA. SUBSTRA- DEFINITION TN WORDE % OF AREA SH S1IE COLOR
TLM TUH UKDER { KN2 3
&0 Eon-Agricultural fand Tl N0 CEKSUS Brown
NON- AL
bl lirban and Perifurban areas. 1040 B L
CITIES
71 Cities and Ttowns MO CERSUE
72 Peri-urban 0.1
a0 special farm  aress  cultivefed 100 Amy Bize park Green
by crops Located ealy in fed SPECIAL
places
0 {ist of important farms Like big g lal1] Any size Red
cattle or coconue farms, when DOMPLETE
their boundarics wers possible to FARHE

be drasn on meps scale 1:30,000

The 895 existing EAs (646 rural and 249 peri-urban) £rom
1586 population census were laid down and shown on the ASF
topographic maps scale 1:50,000 to apply the defined
stratification according to land use. Each EA was classified
jnto one of the nine strata keeping the same geographical
identification codes of population census. Different colors for
each stratum (see last column of table 5.1) were utilized to
identify the EAs on the maps. since EAs were ranging from 0.1
¥xm? to mere than 300 km2z and had large areas under 100 % of
forest (stratum 50) and/or non-agricultural land (stratum 60)
with =mall areas of agrieultural land, they were modified to
adjust to defined gstratification. The modification was done
using physical boundaries. The percentage of area under crops,
pastures, forest, etc. (land use) of each ER was estimated "by
eye" to check that each EA was classified inm the right stratum
and sub-stratum. This percentage was recorded in listing sheets
containing basic information for ASF construction (see calumn
ninth in table 5.2). When this percentage was wvery close to the
land use interval limits of another stratum (for example, 70 %
under Ccrops of stratum 10 is bordering the upper linmit of
stratum 20}, the "eye" estimation was verified by measuring the
area by planimeter, dot grid or counting boxes.

The stratification activities were conducted by photo-
interpreters using their knowledge of the country, topographic
maps, land use maps and contact aerial photographs (new and old
ones) and other information, such as forest and land maps.
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Then the areas of all EAs (modified and unmodified) were
calculated by means of portable digital planimeters and compared
with provincial and country areas from the Lands Department and
other sources.

B IDENTIFYTNG, MEASURTMG AND RECORDTING AREAS OF EASs

The 1986 population census EAs were numbered with the =same
geographical identification codes used by Bureau of Statistics.
Each EA had s=even digits, the first two for province, the second
two for tikina and next three for EA. When an EA was modified a
letter was added to the three EA codes, “E" for stratum 60 (100 %
forest), "¥Y" for stratum 60 (100 % non-agricultural land), "X"
for stratum 80 (special farms) and "W" for stratum 50 (large
farms in the list). The identification codes of stratum (two
digits) and substratum (two digits) were the same of table 5.1
columns one and two. Table 5.2 presents an example of the basic
information used in the ASF construction in Cakaudrove tikina of
Cakaudrove province. Original EA No 0301011 was modified in
three parts: 1) EA Ne 0301011 itself was stratified in stratum
10, substratum 12; 2Z) EA No 0301011Y¥ was claszified in stratum
&0 ; 3) EA No 0301011W was assigned to stratum 20 (see table
Baid])a

Portable digital planimeters were used to measure EA areas.
A planimeter reading was obtained for each EA on each map page.
The measurement of an area by planimeter was an average reading
established by a series of three measurements in km2, accurate
within two decimal places. The average reading were recorded in
listing sheets of EAs classified by province and tikina (see
column Fifth in table 5.2).

The topographic maps scale 1:50,000 had grids with two by
two cms squares ([(boxes). Each square (box) was equivalent to 1
km2. Independently,; other team members counted complete and
incomplete sguares (boxes) within each original EA (without
modification). Total of incomplete boxes was divided by two and
added to the total number of complete boxes to get a new and
separate measurement of original EA areas (see columns 6, 7 and 8
of table 5.2).

If the difference between the average planimeter reading and
square counting area measurement was more than 10 % both
processes were repeated with completely new measurements until
agreement was reached. For example, original EA Neo 0301011 had
an area of 22.5 km2 which was obtained by counting boxes. Since
this EA was modified the planimetered area of the new three
components was 23.6 km2 (EA No 0301011 itself with 15.9 km2, EA
No 0301011Y with 2.3 km2 and EA No 0301011W with 5.4 km2). The
difference (1.1 km2) is less than 10 %, =o the planimetered area
(23.6 km2) was accepted.



TABLE 5.2.

BASIC INFORMATION OF ASF CONSTRUCTION IN CAFKAUDROVE
TIEINA OF CAKAUDROVE FROVINCE

HOUSE- B~ FLANE - HUMEER: OF BOWES (SOUARES]

EA HOLDS  STRA- STRA METERED —-= - ——=——rorTssis s =

oy 1988 Tus  TUH :EIEH EHE HE‘T“; ;ﬁ% LAND USE REMARES
301011 @B 10 | - 15.% 0.0 12.5 225 5 FOREST
0Ep0ET Tt 30 32 £3.5 0.0 2.3 52.5 15 GRASSLAKD & FOREST
0301631 Bl 1] 32 3T 3.0 16.5 &T.5 Fai GCRASSLAND & FOREST
0301641 F0 3 32 Z2.53 T . 0 12.0 260 i GRASSLAND
BENT0ST [ %8 1] 32 11.2 4.0 4.0 rid 18 GRASSLAND
0301041 2T 30 L T 0.2 12.0 18.0 30.0 12 GRAZING & FOREST
0301071 170 10 12 b . & 5.0 8.5 14.5 T FOREST
RE ehdnl 3| 195 10 12 10.1 0.0 13.0 23.0 &D MAMGROVES B FOREST
0301091 Tk 20 e 20.1 32.0 16.0 LB.0 30 FOREST
0301101 134 10 12 0.8 3.4 165 L6.5 a0 FOREST
0301111 180 10 12 7.1 3.0 0.5 235 20 LIGHT FOREST
Q3071217 o7 1a 12 0.0 &7.0 565 151.5 T FOREST
0301131 173 10 12 8.3 2r.d 13.5 4.5 a0 FOREST

141 28 34 32 15.1 13.0 7.5 255 10 FOREST
oEITIET - w0 - 390 ¢SALIALEVI FREESHOLD) il =
a301121Z = 50 b T4 ¥1.2 L1 =
301107 ] = Ih.5 (SALTALEWY FREESHOLD) oo =
oE07I0%7 - 40 52 85 100 -
D309 * o0 = 5.4 (CATHOLIC CHURCHD 10a =
13010712 - 50 52 - 1040
030107 1w = El = 3.0 C[CARPENTERS) 104 -
03010871z = 50 52 &8 10D =
0RO 08 IW - 20 - I.4 (CARPEMTERS L =
03010 - 70 - 002 (CARPEMTERS) g [o11] -
i fui: g fF - Fa - £.1 (CARPEMTERSY oo =
E0TI0R1Z = 50 52 17.4 100 -
Eoi01iu - | o 5.4 C(NUMTLAGT MPI FREEROLD) 1] 1] =
o530y - &0 - 2.3 100 -
3010212 - 50 T 32.3 g[il] -
03010317 = 540 52 21.8 100 -
30612 = 50 32 2.8 g [1]1] -
301asiz = 50 52 8.2 L] .
03011352 i o1 52 6.7 o] -
0301537 5 P x 1.3 ({CARPENTERSE) 4o -

ToTAL 1624 = 532.3 5795 . -
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After EA areas were determined and approved, they were up-
to-dated in micro—computer using LOTUS 123 =software 1in a format
gsimilar to table 5.2. This table alsc contains the number of
households (1986 populatien census) which was wvery useful
information for stratification and sampling design purposes. The
last column of remarks in table 5.2 shows the land use of the
remaining area of the EA which was not under cultivation. For
example, 95 % of the area of EA No 0301011 is under crops
(stratum 10) and the remaining 5 % (0.8 Km2) of its area of 15.9

km2z is under forest. Then, EA areas were added and their total
compared With areas from Lands Department and Land Use Section of
MPIC by tikina and province. If the differences between the

three sources were more than 10 %, ASF areas werae checked again.
Finally, the EA areas of ASF were accepted since they did not
differ more than 10 % in all provinces.

5.3 THE CONSTRUCTION AND SELECTION OF SM=

After the EAs were stratified and identified and their areas
were calculated, they were sorted into the nine strata (see table
5.3). The next step was to divide each EA in SMs. Previously
the SM sizes were fixed by stratum and province according
technical specifications described in numeral 6.1 of chapter 6.

The number of SMs of each BEA was calculated based on its
planimetered area and the SM size assigned previously (see
columns fifth of table 5.1 and table 5.2). For example, ten SMs
of 1 km2 were calculated for EA No 0301121 of =stratum 10 in
Cakaudrove tikina of Cakaudrove province.

The squares o boxes of one km2 [(two cms by two oms)
existing on topographic maps scale 1:50, 000 were used to divide

each Ei& in SMs (0.5, 1, 2 and 3 km2). Neighboring incomplete
boxes were matched to complete the assigned SM sizes. When the
EM =size was 0.5% kmZ each complete bow contained two SHMs. -

special grid with boxes of 0.1 km2 was used to divide the sub-
stratum 72 (peri-urban) in SMs. Since 1991 NAC was not conducted
in stratum 50 (100 ¥ forest), stratum &0 (100 % non-agricultural
land) and sub=-stratum 71 (urban: cities and towns) SMs were not
formed in these strata. 5Ms also were not constructed in strata
80 and 90 containing a list of special and large farms (sas table
e T I

The constructed SM=s of each EA WwWere numerated in a
serpentine pattern, beginning in its northeast corner and
proceeding throughout the EA, ending in either the southwest or
southeast ,corner. Then the number of SM=s of each EA was
cummulated at =stratum level (see column & of table 5.3). A
systematic sample was selected within each independent stratum.
For example, a systematic sample of ten SMs out of 105 SMs was
selected in stratum 10 of Cakaudrove province as follows:
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Selection Interwval (SI) No of Total SM= / HNo 5Ms in sample
SI = 105 / 10 = 16.5

First SM salected

]
is}
[
2]

Random S5tar (E3)

20.3 Secaond SM selected

30.8 Third SM selected

.............. n EM selected

104 .3 Tenth SM salected

5.4 PHOTO-ENLARGEMENT ACQUISITION AND PREPARATION OF MATERTAL

The selected SM= (complete and incomplete boxes) were
transferred from topographic maps into new contact aerial

photegraphs scale 1:16,000 (1990 year) or into contact
photographs scale 1:50,000 (1982—-86 years) or 1978 contact
photographs scale 1:24,000. Photo—-enlargements scales around

1:4,000 (1990 year), 1:6,000 (1978 year) and 1:10,000 (1982-86
years) were acguired from Alir Survey Section of Department of
Lands.

Photointerpreters and their assistants prepared the photo-
enlargements for the field work. Selected S5Ms ([(complete and
inconplete boxes) were transferred again from the contact
photographs into photo-enlargements with help of topographic maps
containing the ASF. Permanent physical boundaries were delineated
as close as possible around the perimeter of complete and
incomplete boxes. Two basic conditions had to be met in
delineating SM boundaries: 1) The SM boundaries had to be
permanent physical features which could be positively identified
by enumerators in the field. Acceptable boundaries, rankefl in
order of their acceptability, were given to photointerpreters and
they were: paved highways, secondary all-weather roads,
railroads, local farm path roads, rivers, streams, creeks,
permanent drainage and irrigation canals were top-ranked
features; field boundaries, lines of trees, power lines, fences,
small gullies, ridges were ranked as second category f[eatures.
2) The area of a SM had to be the same as the area defined for
each stratum and province (see table 6.3 in chapter €). The
constraint of having good and permanent boundaries determined to
allow a range of wvariation for the size of a SM. For example,
the range of wvariation of SMz of 1 km2 was from 0.9 km2 to 1.1
km2 .



TABLE 5.3. EAMPLE EELECTION OF BMs IN CAKAUDROVE PROVINCE

____________________________________________________________________________________________________________________

SUB-  TOTAL WMo OF [CUMN. No OF  SELECTION SELECTED

EA No TIKINA  STRATUM  STRATUM AREA fMs OF SWs SEL. Mz  WUMBERS SH5

121 CAEMDROVE 10 12 10.0 10 10 1 ) g

111  CAKALOROVE 10 12 191 19 29 1 20 10

1 WAIMIKELI 10 12 7.1 T 35 1 30 2

0301071 CAKAUDROVE 10 12 4.4 & &0 . . x
0301131 CACALDROVE 10 12 18.3 18 58 2 41,51 1,12
0301011 CAKALDROVE 10 12 15.9 15 Th z &2.72 415

101  CACALDROVE 10 12 20,8 &1 ] - B3 93 16,20

081 CAKALDROVE 10 12 10.1 0 105 1 10d 10

105.7 105 10
OB04041  SAGANI 20 22 5.0 5 = 2 10,22 10,22
02061 WASAVUSAVU 20 i 5.2 25 52 z 34, 46 9,81
Q30803 WAIMIEELD 20 22 3.5 ik Té Z 58,0 &, 20
0302051  WASAVUSA 20 22 17.1 17 01 1 a2 B
0305041  TUNULOA 20 22 25.8 Zr W8 3 24 106, 118 115 27
0302041  MASAVUSAWU gﬂ 22 9.5 & WY z 130,15 15 58
0301091  CKAUDROVE 0 22 0.1 20 167 ] 1547165 7. 19
0302031  MASAVUSAVU 20 i 35,7 7 ) 3 178,190,202 11,2335
D302091  MASAVUSAWG 20 23 14.2 % 22 ] 214 10
0302021  MASAVUSAVU 20 22 7.2 . T 4 2 226, &,18
WAILEVY 20 a2 ik, 1 o 291 4 250,262 274,286 3.15,27.3%
DE02017  MASKVLESANWY 20 22 20,4 a1 mn Fa 298, 310 7.9
OZ040E1  SAQANI 20 22 8.1 28 39 ] 322733 11,23
0305031  TUNULDA 20 22 15.3 % I 3 ILé. 358 370 r.ie.m
302071 MASAVLSAWY <0 g o5 .7 i 38T Z 3E2,3%4 9,21
0308021  WMAINIKELI 20 22 2222 2 i1 2 L0518 21
419.9 419 5

0303021  RARI 30 0 17.8 18 18 1 11 11
6303011  RABI I £ 346 5 =3 3 23,35, 47 517,29
0305011  VATUROVA 1 31 1.4 11 &4 1 59 &
OI0S031  VATUROVA 0 i 72.7 73137 & 71,83, 95,107, 119,131 7,19,31,43,55,67
0307061  WATLEWVY 30 32 1.0 21 158 2 155 iz & 18
0307051  WAILEWU 30 I3 303 Ip 128 2 157179 g
0302081  WASAVUSAVU 30 5 154 35 224 3 191,203,215 3795,27
0307031 WAILEWY =0 38 s o 47 - ST 7 L
0301051 £ - 11,2 11 260 1 351 2
0307011 WATLEWU 50.8 g1 3N = 353,275, 287,299,311 3,15,27,39,51
0301041 CAKAUDROVE 30 12 2.3 2 333 1 373 12
0308051  WAINIKELIL =0 32 1&.0 -] L i 358 34T 2, e
0305021  TUMULOA 30 v 2.9 3 I z 3507371 1h,22
0305051  VATURDVA 30 32 4.0 & L1 3 IE3.305, 407 11,23 35
0305011 LT 13 35,0 I9 455 & L19 431,443, 455 3 §5, 57,39
0303031  RARI 30 I3 14.0 14 LR 1 LET 1%
0301141 CAKMEROVE 30 3z 15.1 15 484 1 479 10




EA HO

030T04T
Q301031
001021
D306027
G30G0LT
L30E011
0307057
CE0E02]
0308081
CE08041

OS0T0&TE
QiariZiz
CEO20E1Z
03050212
03010812
QR4 1T
U300 1Z
23011212
03060312
03050112
1506051
NF0&051Z
03050312
03010312
3080512

53 (COHNTINUORTION)

ZIR- TOTAL No OF CUMM. . Mo DF SELECTI1OM SELECTED
TIEIKA STRATUM STRATUM AREA GHs OF SMs SEL. SMa  NUMEERS SHE
WAILEVU 30 3& £3.9 L& 528 % £97,50%,515, 527 7.19.31,43
CAKADROVE 30 32 0.7 31 559 2 539,551 11,28
CAKAUDROVE 30 3z ?3.5 = 5B F 553,575 &, 16
SHOANT 340 12 30.5 Ly 513 3 Sar, e, a1l L
NATUROVA 30 32 &30 Bh BTT b B23.635,647,659,671 10 23 34 85,58
SAOAMT 30 iz 343 B 713 3 683, 675, FUT & 18,350
CAEAUDROVE 3 L] 3.2 11 745 3 T19, 731,743 6. 18,30
WATURDVA 3 32 Pk 2 792 = - A
VATLIROVA 30 32 1130 113 B&S 5 755,767, 779, 791,808 315 27 39,51

5 815 827 837 BS1.B&3 3,75 8F.98, 11
WAINIKELT I 32 5.0 34 fat=gel 5 #75 BET 8o 10,22,3%
Q0.0 s Fi]
SAZANT 50 52 s
WAINIKELL 50 i L3.8
WATLEWVU 30 52 a0
CAEAUDRONVE 50 52 g5
HASAVUEAYY 1] 52 T.2
WAIMIEELT 30 52 R
NASAWLISAVY 50 5 7.7
CAKALDRIVE 50 52 6.8
SADHN] 50 5 Q2T
SROAN] S0 T4 &T.5
CAKALDROVE aQ 52 7.4
WAILEV 50 52 3.5
CAKALDROVE 50 52 2.8
CAEALDROVE 50 52 8.2
CAKALTROVE 54 52 3.3
WATLEWU 50 52 1044
WA LLEVE S 52 3.9
CAEAUDROVE 50 52 &7
WATLEWU 50 5 32
HASAVUEAWU 1] 52 I7.3
TURLILOA S0 52 0.3
CAKALDRONVE S0 52 BB
TLIRLALOA S50 52 §0.3
WATURDNVA 50 52 6.1
CAKALDRDVE 50 T .2
WATUROVA a0 52 79,9
TUNULDA 50 52 10.4
VATURDWVA 54 5 BE_&
VATUROVA 54 52 E3.&
TUMULOA 0 52 LS
CACAUDROVE 0 52 218
VATUROYS 50 52 3.5
12466
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TABLE 5.3 [CONTINUATION)
BLIB- TOTAL Mo DF CUMM. Wo. OF SELECTION ZELECTED
EA MO TIEINA STRATUM STRATUM AREA SH:  OF SMg SEL. SMs  NUMBERS TMo
Q306031Y  SATANI &0 0.7
EO0F1Y  HASAWVUSAWL &n .7
E01011Y CAEADROYE &l 2.3
CI0E091Y  MASAVUSAWU &0 1.2
CE0T0E1Y  WAlLEww & 0.3
OF0702TY  MAILEYY &l 12
0307011y  WAILEWU &0 3.2
QB
= 70 ~ Kg ZELECTED SM= IH STRATUM 7D
030E011, WAIMIKEL! £ 3.8 (6.) WPI Mis Research Staticn
O3I2061X  WASAVUSAVY B0 1.0 (15.) Wainigata MPI Erechold,
4.8
30Tt WAILEWU g0 23.0 (1.1 Church of England
Q37021 usTLEWU 0 5.6 (Z.) H.Thaggard Freehold { Farmer Natoavau Fraehald)
Q30F0Z]  WAILEWU 0 1.7 (3. Santa Singh Freehold ( Former Weloawau Freehold)
BOFI31 WAILEVU g0 6.3 (4.3 Med Simpson ( Former Matosvau Erechold)
D30T WATLEWU oo | {5.) Catholic Church Freeshold
C3080T]  WAINIEELT 90 5.2 {7.% Marowva Frechold
0301127  CACALDROVE o IF0 {8a.} Salialewu Freshold
0301101 CAKAUDROVE 20 168 {8b.}) salialewuy Freehold
0E0103H CAKALRREIVE 20 5.4 (9.3 Catholic Chureh Freehold
0301071 CAKAUDROVE %0 3.0 {10a.} Carpenters Frechold
0301081 CAKALDROVE w0 0.4 (10b.) Carpenters Erechold
0301081 CAKALDRONE o0 a_az {1c.) Carpenters Freehold
Q309081  CAEMDRNE 20 2.7 (10d.] Earpenters Freehold
0301131 CAXAUDRONE 20 1.3 {10e,) Cafpenters Freshold
0505031  TUMULOA ] 7.2 [11a.) Tuvenila Freshald
FETETRT S TLMULOA el 0.8 {116} Tuwamila Freehold
305047  TUMULOA 20 8.3 {12.) Wukudamu Freehold
0301811  CAKALOROVE 20 5.4 {1%a8.} Yunilagi WFI Freshald
0302071 HASALICANY 20 3.7 {136.3 Yunilagi MPI Freshold
0304031  SAQANT i &0 {143 Vatukaro Freeheld
143.8
TOTAL CAKAUOROWE RURAL  2830.4 140



TABLE 5.3 {CONTINUATION)

i AREA SH Hero OF §IZE OF SELECTION RAMDOM
STRATLM Ckem23S1ZE EM (Wh} SAMFLE(mh} INTERVAL{SISTART(RZ]
1d Ll B B 105 10 10.5 .8
& LU 1 §1¥ 35 12.10 10.%
LS| Lt R ] TS 12.0 11.
SUB TOTAL Wi Tags 20
50 e - : : :
m i - s F - -
7 S ¥ - =
50 wa 2 z - .
o] i 13 12 -
SUE TOTAL ook
TOTAL e 1458 135
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The area of each 5M was again planimetered on the photo-
enlargement. Each enlargement contained the north indication, E&i
identification (province,tikina and EA), stratum, sub-stratum and
SM numbers, SM area in km2, scale of enlargement, flight number,
year when the photograph was taken and the equivalence of 1 cm2
in hectares and acres. This identification and SM boundaries
were delineated using red china markers. The main topographic
features and their names were illuminated on the photo-
enlargement uszing blue color for hydrographic features, such as
rivers and creeks and yellow color for roads, path roads, etc.
Al=sa the SM identification was written on the back of photo-
enlargement. Then the photo-enlargement was laminated with thin
plastie. The enumerators used green permanent marking pens
(staedtler) to delineate the tract boundaries of the farms.
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CHAPTER 6. SAMPLING DESIGH

The sampling design has two well defined aspects: 1) Design
and selection process. 2) Estimation process.

Design and selection process is the set of rules and
operations by which some members of the population of SMs are
included in the sample. The determination of the optimum size of
2 SM and the establishment of the final sample size are
activities of this process.

Estimation process is the computation of the sample
statistics, which are "sample estimates" of the population
values.

6.1 THE OPTIMUM SIZE OF SEGMENT (5M)

nsize of segment" is a general term. IT could refer, for
example, to the land area of a 5M, to the number of farme 1n a
SM, to the mumber of households in a SM, to the amount of
cultivated land, to the number of cattle. However, in the ASF
construction in Fiji, "size of SM" was considered in terms of the
number of farms "in" a SM and the total land area "of"™ a SM.

several related factors were taken in consideration when the
gsizes of SMs were defined. These factors included: Sampling
variance, costs, difficulty 1in determining boundaries,
topographic details on avallable mapping and photography
materials and the methods of associating the reporting units
(farms) with one and only one segment. It is difficult to
isolate each of these factors because they can affect each other.
However, the following paragraphs will present how they affected
the choice of the optimum size of a SHM.

cost considerations have often given rise to strong
intuitive impressions that favor sampling units (SM=) that are
larger than they should be. This evidently comes from the fact
that, for a given cost, more farms can be included in the =sample
when the sampling units (SMs) are large. But empirical results
of many surveys have indicated a very large loss in sampling
efficiency when area sampling units (SMs]) have large number of
reporting units (farms).

The choice of a reporting wunit is important, pkecause it
establishes the point of reference to assoclate crops, livestock

and cother variables with a unigue SM. The farm was the reporting
unit in the 1991 HNAC.

6.1.1 Relations of Reporting Units (farms) with SMs
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Rigorous application of ASF methodology regquires that each
sample 5M be divided into tracts and that all land within the SM
be carefully accounted for as illustrated in figure 6.1. This is
necessary to minimize COVERAGE ERRCR.

In order to know all characteristics of a farm, it is
necessary to collect information, not only from the tracts that
are inside the SM, but also from the tracts that belonging to a
farm are outside of the SM. There are three approaches to do
this: CLOSED, WEIGHTED, AND OPEN SEGMENT METHODS.

a, Closad-Sagment Method

The idea is to collect data on specific items or actiwvities
within the boundaries of the sample SMs. This means to collect
information only from the tracts located inside the boundaries of
selected S5SHM. For example, if information on land use is
required, data are collected on the use of all land within the
boundaries of each sample SM. Or if information about cattle is
wanted, the goal is to get information about all cattle within
the boundaries of the selected 5M at the time of the interview.

b. Open-Segment Method

The general idea of the open-segment method is to formulate
practical rules that associate every farm in the population with
one and only one SM. To do thiz a unigue reference point called
"HEADQUARTERS" is defined and located for each farm. A farm then
belongs to the SM in which its headquarters is located. In most
cases the headguarters is defined through the farmer‘s household.
But when there is not a household in the farm the definition and
location of the headgquarters iz more difficult.

. Weighted-Sagment Method

The weighted-segment method calls for collecting data from
every farm that is within or partly within a selected SM. The
data for each farm are then weighted by the proportion of the
entire farm that is within the SM.

The closed-segment of the figure 6.1 is composed of eight
tracts. The information MUST be collected only for tractes &, B,
¢ (even if it is a non-farm tract), D, Df, E, F, and G.

With reference to figure 6.1 farms numbered 1 (A), 3 (CC'),
4 (DD*} and 7 (GG’') will be assigned by the open-segment method
when the headguarters is the household.

In the weighted method information MUST be collected tract
by tract for all farms mnumbered 1 (&), 2 (B), 3 (CC"), 4 (DD"), 5
(EEf), 6 (FF’), and 7 (GG’) in 7 guestionnaires. See figure 6.1.

THE WEIGHTED METHOD WAS AFPPLIED IN 1%%1 HAC UBING THE
FARM LAND INSIDE THE SELECTED SM OVER THE FARM TOTAL LAND (INSIDE
PLUS OUTSIDE) A2 THE WEIGHTING FACTOR



FIGURE 6.1 DIVISION OF A 8M IKTO TRACTS

SM BOUNDRY

FARM ANDIOR TRACK BOUMDRY

B -:rvER'S HOUSEHOLD
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DESCRIPTION OF FIGURE 6.1

-.-.___———.--__-.._____——-_.._-_-.._____—-_--._______—....--_-.._____——__._______,.___

TRACT FARM DESCRIPTION
A 1 Tract A is an entire farm. The farmer lives on his
farm.
B 2 Tract B is a farm, but the farmer does not live on
his farm or inside the SM. He lives in the city of

Suva, where the 1991 NAC enumerator will not go.

el 3 Tract C is a nonfarm tract. That is, non-agricultural
operations are performed within it. But, agricultural
activities are conducted in tract /. Two brothers
work the land of this farm No 3. One brother lives

on the tract ¢ and the other lives outside this SM {
in other SM ). According to previously defined rules
that designate one person as the "farmer" of a farm,
the brother living in tract € is the farmer of farm
number 3, rather than the brother who helps operate
the farm and lives cutside the farm in another -SM.

DD* 4 Tracts D and D’ are composed of parcels of land at two
locations within the EM. It is operated by one
perscn who lives in the SM and has no land outside the
5M.

EE" 5 Tracts E and E’ compose farm nhumber 5. This is an
example of a SM boundary crossing a farm and dividing
the farm into two tracts. The farmer lives in tract
Ef.

FFf & Tract F is part of farm number 6. The remainder of the

farm is tract F'located a few kilometers away from
this SM. The farmer lives outside the SM in Fr.

Ge' 7 Tracts G and G’ are part of the farm number 7. The
farmer lives inside the SM and in tract c.

————---—-.———————---—--.-a.n.__________,.._.________._._-_,.__________...__,_,________._.

6.1.2 Variance and Mean Sguare Error

Sampling variance is a function of the variatien among SMs,
Therefore, one objective in defining the size of S5Ms was to make
the variation among SMs as small as possible. The sampling
variance i# related te the variation in the size of SM and to
the average size of SM.

With regard to variation in size of 3SMs (between
variability), they were constructed nearly egual in "size" with
respect to total land area. With regard to average size of SMs
{(within variability) and considering only sampling variance, they
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were constructed s=o there were the minimum of reporting units
{farms) as possible.

optimum size of SM was very difficult to define and
determine in practice, because the estimates were calculated for
many characteristics and for several domain of study (15) as well
as for the whole country. Accumulated experience pointed to very
=mall SMs; that was, small in terms of reporting units (farms) as
defined for the 1991 HAC.

However, optimum size of SM must refer, not only to sampling
variance, but alsc to mean sguare error, which is a combination
of sampling wvariance and bias. This means bias asscciated with
SM boundaries. Topographie features suitable to use as SM
boundaries become less prevalent as the size of SM decreases.
Therefore, in terms of sguare error, the optimum size of SM could
be larger than the optimum based only on sampling variance.
Experience strongly indicated that high priority must be given to
delineating SMs= that had boundaries which could be positively
identified by enumerators in the field. The gquestion of average
size of SM (number of farms per SM) was resolved by determining
the smallest average size that was practical with regard to
topographic detail.

6.1.3 Optimum Size of SM in Fiji

Available information of number of households per EA from
1956 population census was used to determine the optimum size of
SM=s in Fiji. Household density per km2 was calculated by
province and stratum., Different sizes of SMs (ranging from 0.1
km2 to 3 km2) were combined with the number of households. Also
variances for the number of households per EA were calculated and
studied (see size of sample in numeral 6.2). It is important to
remember that the number of households in rural areas is highly
correlated with number of 1991 NAC reporting units (farms).

other factors taken in consideration in determining the
optimum size of SMs were definition of stratification, possible
sample sizes and probability of selection.

For example, several sizes of SM= were studied before
determining the optimum size in Cakadrove province (see table
e o Last four columns of table 6.1 show expansion fagtors,
that are the inverse of the probability of a SM included in the
sample (it is also known as sampling fraction) with a sample size

of 120. If the size of SM would be 0.5 km2, 2,852 SMs had to
be constructed and the expected number of reporting units was 2.3
farms in average at provincial level; the probability of

including eone SM in the sample was 1724 with a sample size of 120
SMs or a sample of 4.2 % (120/28352=0.042). On the other hand,
475 SMs had to be formed with a SM size of 3 km2 and a sampling
fraction of 1/4 (25 % sample). In this case 13.7 farms were
expected as reporting units at provincial level.
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One km2 was determined as the optimum size of SM for
Cakaudrove province in all three strata (there was not stratum 70
of peri-urban), expecting 4.6 farms as reporting units with a
sampling fraction of 1/12 (8.4 % sample). But the expected farms
were 12.1 in stratum 10, 5.0 in stratum 20 and 3.5 in stratum 30.
SMs were not constructed in stratum 50 and 90 since the farps
were in the List Frame and all of them were included in 1991 MAC
with a probability or expansion factor (Fh) of one (1.0).

G.1. DETERMINATION OF OPTIMUM SIZE OF 8M IN CAKAUDROVE PROVINCE

__________________________________________________________________________________________

STRA- Mo HOUSEHOLD AREA Mo OF oMs [EMZ) Ko OF HH/5M EXFANSION FACTOR (Fh}
T @ cscmmmmmemaa [EM2)-=-==--==—=-==muaa e —————— e EE AL S —————————

W T80 12ZET 106 212 W6 T O3 B0 121 R8E IS M2 WS 53 35
0 TR 2100 420 BRD 420 0 140 2.5 5.0 10,0 15.0 2.0 12.0 6.0 4.0

30 2089T 3197 %00 1800 SO0 450 300 1.7 N5 &9 0.4 260 120 &0 4.0

o 11E 12T * Small peri-urban ares wes added to rural
&l 5 £ 5 Any size. Two specigl farms belonged to this List stratum {(Fh=1)

i = = T4 Ay size. 13 large farms belonged to this list stratum (Fh=1)

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

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

1] . - 1287 It was not included fn 1991 KAC

&0 = = 10 It was not included in 1991 HAC

__________________________________________________________________________________________

_________________________________________________________________________________________

945 gquestionnaires were filled by enumerators during data
collection in 11% SMs out of the 120 SMs selected in the sample
(see table €.2). An average of 7.9 guestionnaires per enumerated
SM was obtained which was higher than average (4.9) expected
before field operation. Taking in econsideration that
guestionnaire NAC-2 was applied to farms and NAC-3 to non-farms,



the average number of guestionnaires HNAC-2 used for only farms
decreased to 6.9. This is important to take in consideration
when studying cost facter =since guesticnnaire NAC-2 (farms) had
17 pages and guestionnaire NAC-3 (non-farms) had only one page.
The number of farms per S5M estimated from the 119 SMs of the
sample was 5.4 which was closer te the expected 4.5 farms per SM
(see last column of table 6.2).

198 guestionnaires were obtained from stratum 80 and 90
instead of the 15 guestionnaires MNAC-2 expected for the 15
special and large farms registered in the List Frame. Therefore,
the real average was 13.2 guestionnaires or farms per special and
large farm. The List Frame of special and large farms provided
by land registers was not up—to-date any more, because they were
freeholds that have already been subdivided for different reasons
(sale, inheritance, squatters, etc.) andfor had workers operating
small farms inslde them.

The last fact that a List Frame is not up-to-date is wvery
important to take in consideration while designing the On-going
Agricultural Statistics System of Fiji.

6.2. NUOMEER OF FARME (REPORTING UNITS) AND QUESTIONNAIRES
IMPFLEMENTED IN DATA COLLECTION OF 19%3%1 NAC 1IN
CAEAUDROVE FPROVINCE

e o e o . o s S R T (N S T R s o e e e e o i S R NN T

STRA- No OF WNo OF QUESTIONMAIRES QUESTION. No OF FRARMS

TUM SMS = ———mmmm—mm e —— e PER FARMS PER
NAC-2 NAC-3 TOTAL SM SM

10 10 74 4 78 7.8 62 6.2
20 34 340 4z 362 11.1 272 8.0
30 75 212 73 4B5 6.5 310 .1
SUBT. 119 826 115 945 7.9 544 5.4
80 2 13 0 13 6.5 13 6.5
50 13 185 o 185 14.2 185 14.2
SUBT 15 198 0 198 13.3 198 13.2
TOTAL 134 1024 119 1143 8.5 842 .3

S ————————————_———_E AR e e e L e e e R R R RS

Table 6.3 shows the optimum sizes of SMs for entire country
by province.
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OPTIMUM SIZEES OF SMs DETERMINED FOR 19%1 NAC BY
PROVIKRCE AND STRATUM

TAELE 6&6.3.

5IZE PEE STEATIM (ke
PROVINCE 0 5 e e e e e o S
10 ki) 1] &n i BO w0
I. CENTRAL DIVISION . - - -
T. Haitagiri 0.5 * g5 * f.0% 1.0% 0.1 AMY SIZE
2. Kamozi - = 1.0 = = AHY SIZE
I, Rawa g.5 = .5 * 0.5 - a.1 ANY SIZE
k. Serum - 1.6+ 1.0 1.0 0.1 ANT SIZE
5. Tailewu 0.5 0.5 1.0 1.0 0.1 AMY S1ZE
11. WESTERN DIVISION - - - -
6. Ba 0.5 0.% 7.5 3.0 0.1 ANY SI1ZE
7. Madroga B Mavoss 0.5 1.0 1.0 2.0 0.1 ANY S1ZE
B, Ra 1.0 * 1.0 % 1.0 2.0 0.1 ANY SITE
ITI. RORTHERN DINISION Ll = - -
¥. Bus ¥ 1.0 1.8 3 = ANY EIZE
10. Caksidrawve 1.0 1.0 1.8 - = ANY E12E
11, Macuats 0.5 1.0 1.0 - 0. ANY SIFE
IV. EASTERN DIVISION Ll - - -
12. Kadawvu . 0.5 0.5 - - AHY SIZE
13. Lau 1.0 .5 1.0 - AHY SIZE
18, Lomaiviti 0.5 4.5 0.5 & “ AMY SIZE
15. #otuma 0.5 0.5 - AMY SIZE
* [OMSINATION OF STRATA
HAITASIRI - STRATUM 10 AHD 20 ARE COMBIRED TOGETHER [N STRATUM 20
- FTRATUM 30 AHD 40 ARE COMBIMED TOGETHER 1K STRATUM 30
REWA - STRATUM 10 AND 20} ARF COMBINKED TOGETHER 1IN STRATOM 20
SERLA = ETRATULM 20 AMD 30 ARE COM3INED TOGETHER IN STRATUH 30
BA « ETRATUM 10 AND 20 ARE COMIIMED TOGETHEE 1K STRATUM 20



The minimum SM size was 0.1 km2 in stratum 70 correspending
to peri-urban sector that had high population density, but with
minimum agricultural activities. The maximum SM size was 3 km2
in stratum 40 of Ba province expecting 2.3 reporting units
(farms) per SM. During data collection 264 guestionnaires (207
NAC=2 for farms and 57 NAC-3 for non-farms) were filled in 50
selected SMs in stratum 40, with 5.3 questionnaires in average
per SM. after applying the weighting segment methoed to the
questionnaires collected from field, 168 farms were estimated in
stratum 40 of Ba out of 207 questionnaires NAC-2 filled for
farms; the average of reporting units was 3.4 farms per selected
SM which i= closer to the expected average (2.3 farms per SM).
But, number of cquestionnaires to be implemented on the field also
has to be taken in consideration in determining the optimum size
of SM, since that number iz highly correlated with the cost of
enumerating a SM.

At national level 11,207 guezstionnaires were filled on the
field (9,605 MNAC-2 for farms and 1,603 NAC-3 for non-farms).
But, 9,273 NWAC-2 gquestionnaires were implemented for strata 10,
20, 30, 40 and 70 (without strata 80 and 90 of Frame List) with

an average of 7.3 guestionnaires per selected S5SM. The final
average number of farms estimated from 1591 NAC was 5.8 per SM
for the total country. This average of number of farms per SM

was similar to the expected average before field data collection.

6.2 THE FINAL SAMPLE SIEE

Many factors have to be censidered teo calculate the sample
size of any survey. The most important are: 1) The general and
specific objectives of the survey or census which generally,
require toc obtain many estimates. 2) The "needed" or "adequate”
precision to achieve survey or census objectives measured in
cost-benefit terms. 3) The magnitude of non-sampling errcors that
could affect sampling design. 4} The geographical and
administrative levels needed for the estimates (for example
national, regional or provincial levels). A larger sample size
will be reguired if precise regional or provincilal Ilevel

estimates are needed. 5) The guality and completeness of
sampling frame and existing information to use stratification
techniques or the cost to produce this information. 6) The

propertion of sampling units (SMs) reporting different items and
their distribution in the populatien.

Present discussion will concentrate in second factor related
with "needed" or "adeguate" precision. The element wvariance is
the key term in any formula used te calculate the sample size.
In practice this is unknown and it must be "estimated"™ or
"guessed". The sources for those "estimations" or "guesses" are
the following. 1) Past sampling surveys of similar variables in
the country or similar countries. 2) Seek the advise of an
expert sampler, with his knowledge of past surveys and his
ability to unearth relevant aspects of past surveys. 3) often,
instead of the variance, it is more easy to guess the coefficient
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of wvariation because it is less wvariable than the variance;
hence, this facilitates borrowing data from the results of
similar wvariables. 4) The fregquent problem of estimating
proportion is relatively easy to treat. The variance of a
proportion is not sensitive to change in the middle range of 0.2
toc 0.8 and generally a reascnable guess of the proportion can be
made., Of course, the "safe" choice is the maximum wvariance of
0.25 corresponding to a propeortion of 0.5. %) Conduct an
adequate pilot study prier the survey, to cbtain information for
designing the sample if there is enough time and money.

Above paragraphs presented basic theoretical considerations
to calculate sample size in the case of one variable distribution
maximizing the precision degree for a given cost or vice versa.
But data were required for many variables in 1991 HAC and a
different sample sizes could be calculated for each item with a
given degree of precision. On the other hand, if that degree of
precision is increased or decreased, the sample sizes also are
going to change.

When the sample size was being calculated in Fiji there was
not information available for census variables related with
sampling units (SMs) directly to determine the population
variances. For example, ,there was not information on number of
farms per SM, crop land per SM or number of livestock per SM.
Therefore, the approach of "estimating™ or "“guessing" the
variances was used to establish the sample size of 1991 NAC.

Information for two variables was produced or was available
to "estimate™ or "guess" those variances in order to have
preliminary indicaters of possible sample sizes. The first
variable was the total area per EA measured by counting boxes in
the process of ASF construction (see table G.4.4). The secand
variable was the number of households per EA in 1986 populatien
census (see table 6.4.B). BAgricultural censuses of 1968 and 1578
showed that number of households was 100 % correlated with number
of farmes in rural areas (in fact both censuse= used the number of
household=s to determine the expansion factors).

Ba is the largest and most important province for many
agricultural and demographic characteristics, such as number of
farms, cattle, sugar cane, population, according peopulation
and agricultural c¢ensuses. The strategy proposed was to
establish a s=ample size for the largest and most important
province and use it as a bench mark to determine the sizes of
other provinces and for entire country.

First of all, the 191 EAs were tabulated according to their
area measured by counting boxes (see table 6.4.4).

The element variance of EA total areas (km2) of Ba province
was calculated (538.3) and the sample sizes were determined for
precisions of 1 %, 5 % and I0 % and 95 §% of confidence level,
using the formula te estimate totals assuming simple random
sampling (see table 6.5.A).
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Square roots of the fregquency of number of EAs within each
interval and its accumulation were used to define three strata
and their boundaries (see columns 3 and 4 of table 6.4.3).
The element wvariances for each stratum were calculated and
samples =sizes were established with same precisions and
confidence levels as for simple random sample. The formula to
estimate totals in stratified sampling with optimmm allocation
was applied to these computations. Similar ecalculations were
repeated for two strata and four strata. BEesults are shown in
table 6.5.A.

EBecause the areas of EAs are smaller and correlation between
households and farms in peri-urban sector are lower than the
rural =sector, although with higher population density, sample
size copputations were made independently, but only for simple
random sampling (see table 6.5.B bellow).

6.5. SAMPLE BEIZES FOR DIFFERENT DEGREES OF PRECISION AND 95 %
CONFIDENCE LEVEL BY STRATIFICATION USED IN BR PROVINCE

VARIABLE No OF VARIANCES PER STRATUM SAMPLE SIEE (95% CONF.)

USED STRA = T e e e

TA 1 2 3 4 1% 5% 10%
A. RUBAL FOR AREAS PER EA
AREA/EA 0 538% - - - 191 182 161
AREAJEA 2 19 1062 =F == 280 53 26
AREAJEA 3 L] 40 T17 — T1 13 13
AREAR/EA &4 1 12 77T 488 a8 24 g

B. PERI-URBAN FOR AREAS PER EA

AREA/EA 0 1% = — = 41 40 37
C. EURAL FOE HOUSEHOLDS (HH) PEE EA

Ho HH/EA L] 23B4%* - = = 1836 116 53
Ho HHJEA 3 40% 100 14328 = 108 13 4
D FERI-UREAN FOR HOUSEHOLDS (HH) PER EA

HNo HH/EA a S563% = - = 41 35 35
Ho HH/EAR 3 545 412 D4BG 24 14 L]

T O S I S S S 05 555 28 - e e e e e . e e e e e e e e S S S e - - W U SN NN T N O . S AR R e G - e

* Without stratification (simple random sampling)



similar tabulation (table 6.4.B) and caleculations were done
for the characteristic number of households per EA in the rural
sector (see table £.5.C) using simple random sample and
stratificatien, but only for three strata. In peri-urban sector
simple random sampling and stratification with three strata were
tested (see table 6.5.D).

Before analyzing results of table 6.5 it is wvery important
to remember that sample sizes calculated for different sampling
designs and precisions refer to areas and number of households
(farms) per EA and not per SM which is the sampling unit. The
3,587 SMs constructed in the 1%1 EAs of Ba had an average of 19
GM=z per EA.

The main conclusions from table 6.5 were: 1) Two variables
produced different sizes for same precision. Variable number of
householde had smaller sample sizes than variable areas of Els.
2) Stratification produced large gains comparing with simple
random sampling. 3) Increasing number of strata from two to
three is= more efficient than increasing from three to four. The
gains of efficiency are larger for 10 % of precision than for 5 %
and 1 %. 4) Simple random sampling reguired to include in the
sample more than 85 % of the 41 EAs in the population for the
peri-urban sector. 5) When stratification (three strata) was
defined, the sample size decreased by a factor of more than
twelve (10 % of precision) with respect to simple random
sampling in the case of areas of EAs; for number of households
per EA this factor is more than 13.

Considering both variables together and that Ba had four
strata to be included in the sample (10, 20, 30 and 40) and that
census estimates were "desired® to have 10 % precision at
provincial level, the maximum sample size was 8 EAs. Since an EA
had 18.8 SMs in average a sample size of arcund 150 S5Ms would be
required to satisfy abeve conditions. But, other factors also had
to be considered.

Fach EA i= a cluster of SMs which are more or less similar
with relation to their areas. HNevertheless, S5Ms could differ
greatly with respect to other wvariables, such as number of
reporting units (farms), area planted with dalo, cattle, workers.
This homogeneity or heterogeneity is measured through the
"intraclass" correlation coefficient (r) and it is posgitive
generally. The effect of a positive "intraclass " correlation
coafficient (r) is to increase the sample size of a clustering
design compared with a stratified design without clustering.
Experience has shown that, for large clusters, the value of uyn
for many agricultural characteristics is 0.05 or less. Assuming
a "r® of 0.02 and knowing that, the average number of SMs per ER
is 19, the sample size was increased by a factor of 1.38. The
new sample size was 11 EAs or around 200 SMs with an overall
sampling fraction of 1718 (200 SMs/3,587 SMs = 5.6 %).

The number 200 SMs was a first approximation to the sample
eize needed for 10 % precision and 95 % confidence for he largest



province of Ba (only rural}. But this first approximation was
used as key indicater to work ocut the final sample size for the
entire country and other provinces.

Basic sampling theory says that, if estimates of totals for
each province are "desired" with same precision and confidence as
Ba province and their wvariances are similar, then a =sample size
of 200 SMs would be needed for each province. In this case small
provinces like Rotuma (91 SMs) had to pe enumerated completely
having large sampling fractions (for example, Lau with 1/3 or
Mausori with 1/1.5). Therefore, the final sample size for the
entire country would be 3,000 5Ms with an overall sampling
fraction of 1/5 (20 %).

Nevertheless, time and budget constraints did not allow to
afford such a big sample for 1991 HaC. In fact, original project
document contemplated to conduct data collection with arcund 70
enumerators during two months. Under these conditions, specific
assumptions and parameters were set up to determine the final
sample size for entire country:

- 75 enumerators would ke used in data collection;

- One enumerator would spend two and half days in average
for data collection, Pilot census and later on census
field work proved that this assumption was true;

- There were 42 working days during June and July, 1832Z;

- A country sample size of 1,260 SMs was calculated using
above assumptions;

The final sample size of 1,270 SMs was fixed for Fiji
allocating 1,220 SMs to the rural secteor (strata 10, 20, 30 and
40) and 50 SMs to the Peri-urban sector (sub-stratum 72). The
sampling fraction for rural sector was around 112 (1,220
SMe/14,413 SMs = 8.5 %) and for the peri-urban sector the
sampling fraction was 1/3% (50 S5Ms/1,933 SMs = 2.6 %)}). The 24
special and large farms of stratum 80 and 30 were not included in
the above sample size, since they belonged to the list frame and
were enumerated 100 %.

The sample size of 1,270 SMs was 6.4 times larger than the
sample size of Ba province. Therefore, estimations of sampling
errors (coefficients of wvariation) for totals at country level
will be reduced 2.5 times. Smaller provinces would have smaller
sample sizes than Ba, but will larger sampling errors.

6.3 1991 NAC POPULATION

It was mentioned before that the "target population" was the
entire physical area of Fiji (18,492 km2 measured in ASF); but,
for various practical reasons, the population (physical area)
included inm 1991 NAC was different from the target population.



For example, there were not reasons to sSend enumerators to the
field to loogk for farms in areas coversd by 100 % forest or in
the urban area of Suva city. Stratum 50 (100 % forest), stratum
&0 (100 % non-agricultural land) and substratum 71 (urban areas)
were hot included in the 1991 HNAC. Thersfore, the 1991 HNAC
population was 13,123 km2 (see table 6.6.A).

In the rural sector 14,413 SMs of different =sizes WwWere
constructed in 12,568 km2 with an average of 0.9 km2 per SM.
The expected number of reporting units was 5.7 farms in average
per SM (82,611 households/14,413 SMs). since many households had
more than one farm (sons and other relatives) 89,000 farms were
estimated from 1991 NAC with an average of 6.2 farms per SM.

The 1,933 SMs constructed in the peri-urban sector (sub-
stratum 72) had an average size of 0.1 km2. It was not possible
to determine an expected number of farms before the census, but
around 6,000 farms were estimated after census data collection
giving an average of 3.1 farms per SM. See number of 3Ms
constructed in ASF in table 6.6.B

6.4 ALLOCATION OF SAMPLE SIZE BETWEEN PROVINCES (DOMATNS OF
STUDXY

The final sample size of 1,220 SMs for the rural cector was
allocated between provinces (domains of study) taking in account
the following considerations:

a. "Domains of Study®™ are divisions, usually partitions, of
the population for which separate eatimates are planned in the
sample design. The main purpose of domains is to serve the
substantive analysis of data. ©n the other hand, strata and SMs
denote partitions of the sample, but they are used to improve the
cample design and are often numerous.

b. Proportional allocation was utilized to test possible
sample sizes of each domain of study or province (see column 4 of
table 6.7). Proporticnal allocation is self-weighting sampling.-
This means that each domain of study (province) has same sanmpling
fraction 1/12 (8.5 %).- But, sample size of 303 SMs in BA was
considered too high due to cost factors (more than 2,000
reporting farms were expected to Dbe erumerated in census data
collection). A sample size of 8 SMs in Rotuma island was
considered too low, because only 45 reporting units (farms) were
expected to be enumerated in the field.

c. A maximum sample size of 200 SMs was fixed for Ba
province that had the largest area included in the census and
number of SMs (2,604 km2 and 3,587 SMs) ; a minimum sample size of
90 SMs wae determined for Rotuma island that had the lowest area
and number of 5Ms (46 km2 and 01 SH=) . Also 30 SMs were
a]llecated to Namosi which agriculture was not very important.



TABLE 6.6.A.
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TRBLE &.6.B.

NUMBER OF SMs CONSTRUCTED IN THE 1591 POPULATION BY
STRATUM AND PROVINCE

oIvisioN £ T MR K T M
m ey S T ey - - B s e e B e
PROVINGE £18-
10 20 30 &0 TOTAL Te BOi i) TOTAL
CEMTRAL
WAL TASIRI - 1o * i - 100 15 z - 117
RAHDS] 2 + 30 = 30 - - - 30
REMA + ™ 25 - &0 5 = - £5
SERLA + - o 20 &0 2 = - &2
TALLEVU 5 15 15 L5 -t} 3 - = B3
WESTERM
BA L1 50 &0 50 200 10 " = 218
HEH 25 3k 15 &5 120 1 - 123
RA - 2 = £0 0 B 3 - Z ]
MCOETHERN
BLIA - 15 &5 - a0 - - 3 a3
CAKALOROVE 13 35 5 - 120 - z 13 135
HACUATA 30 30 &0 120 1a 1 - 131
EASTERN
KADANY 3 25 35 = &0 - - = &0
LAl 5 40 15 - &0 - = - &0
LOMATVITL 10 40 10 : [-11] = = = &l
ROTLIMA =14} T - 30 - = - Xo
TOTAL Fidl 185 T30 L5 1&0 1220 540 & 8 1294
MOTE = ™ 2 CcoME[MATION OF STRATA
WAITASIRI - STRATUM 10 AMD 20 ARE COMBIMED TOCETHER 1N FTRATUM 20
- STRATUM 30 AMD 40 ARE COMBIMED TOGETHER IN STRATUM 30
REWA - ETRATUM 10 AND 20 ARE COMEINWED TOGETHER IN ETRATUM 20
FERLA . STRATLM 20 AKD 50 ARE COMBIWED TOGETHER IN STRATLM 30
RA - STRATLM 10 AKD 20 AHE COMBINED TOGETHER IN STRATLM 20

535



TABLE 6.7. ALLOCATION OF FINAL SAMPLE SIZE EY PROVINCE (DOMAINS
OF STUDY) IN FIJI

STRATA 10, 20, 30, 40 SUB-STRATUM T2
DIVISION A B e Rt mtresing it o kG T Lo il o - e i s e e L T
AKD ALLOCATION OF SAMPLE SIZE (nh)
PROVINCE Mo OF <Cisieai oot T iiaiiaaes «=s  AREA Mo OF ALLOCA-
AREA Sy PROPOR-  FIMAL  SAMPLING SMg  TION OF SAMPLE
{lem2 ) (MR TIONAL FRACTION  (km2) (R} {nh)
CENTRAL
MAITASIRI 754 T4 &4 100 1/8 B& B854 15
HAMOS] 284 283 24 30 19 . . -
REWA 149 339 29 40 19 20 197 5
SERLA 290 29 = 40 T z L3 z
TAILEVU &32 T2 &1 80 179 ] 82 3
WESTERN
BA 2505 3587 303 200 1718 11 330 0
WEN 1899 1527 129 120 1713 3 3 2
RA 1010 &37 T2 a0 1010 i s
HORTHCREN
suA Crid o7 23 80 1712 £ £ <
CAKAUDROVE 14258 1423 120 120 112 - - -
MACLATA 1373 1568 133 120 1/13 I3 Iz 10
EASTERN
EADAVU 353 8455 a5 &0 FAL - - -
LAU §22 £20 52 &0 1710 E . .
LOMAIVITI 1T &894 1 &0 FAF - - -
ROTLMA L6 91 ] 30 13 . - -
TOTAL FLJI 12568 14413 1220 1220 1112 193 1933 50



d. Final sample sizes for 12 remaining provinces were
fived taking in consideration the proportional alleocation,
the expected number of reporting units (farms estimated through
households), precision, importance of the agrieulture and overall
sanpling fraction (column =ixth of table 6.7). Final sample
sizes can be seen in column fifth of table 6.7.

e. In peri-urban sector (sub-stratum 72) proportional
allocation assigned less than one S5M to Serua and Nadroga &
Navosa. A minimum sample size of two SMs were allocated to these
provinces in order to be able to estimate sample wvariances.
Final sample sizes for this stratum are shown in the last column
of table &.7.

6.5 ALLOCATION OF FINAL SAMPLE SIZES BETWEEN STRATA

The allocation of final sample sizes between strata for each
province was a "compromise" of three metheds: 1) Proportional
allocation. 2} Egual alleocation. 3) Optimum allecation.

Two variables of total land and creop land of each EA
measured during the stratification in the ASF construction were
used to calculate variances by stratum in order to apply the

optimum allocation. Other factors considered in the allecation
of sample sizes between strata were population density (number of
households per km2), impeortance of the agriculture and the

sampling fractions. Table 6.83.A contains the results of sample
allocation between strata for Cakaudrove province.

TABLE 6.8.A. ALLOCATION OF FINAL SAMPFLE SIZES EBETWEEN ETRATRA
IN CAKAUDROVE PROVINCE

=M No VARIANCES ALTERMATIVES OF ALLDCATION OF FIMAL SAMPLE S12E (mh)
STRA Y = Y e
HE/EHE SIZE SM=s  TOTAL R FRO- Fh  EQ- A OPTIHUM ALLOCATION F1RAL
LM CEMZ Y LAMD LANKD FOR- LAL ~ meeeememeeesesscsassass NOOMPRO-  FIMAL
[KM23 (WhR) TiD- TOTAL Fm CROP Fh HI=E™
WAL LAND LAND Sl
10 104 11.0 1.0 0% &1 5.& g MNM.9 &b 2.6 3 5.0 10 105 10 0.5
20 G20 Ghad 1.0 419 7.2 I.B B 1192 &0 10.5 15 Zr.7 2 5.0 k- 12.0
30 200 3.1 1.0 B 2.2 5.2 & 119 &0 225 102 B.B 82 11.0 12.0
TOTAL 26 &.1 1425 = 120 119 120 11.9 120 1.9 140 1.8 120 11.9

__________________________________________________________________________________________________________________

Next table 6.8.B contains the allocation of final sample
gize between strata of each province in the rural sector. It also
shows allocation for peri-urban sector (sub-stratum 72) and for
stratum 80 (special farm list) and stratum 90 (large farm list).
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6.6 ESTIMATION PROCESS

It is the second azpect of the sample design for computing
the sample =tatistics, which are "sample estimates" of the

population values.

6.6.1 Estimatiopn of Aggregates

The number of sampling units (N) in the population called
SMs and the number of 5Ms in the sample (n) are known. Hence,
the "DIRECT EXPANSION FACTOR (F = H/n)" was used to estimate the
aggregates of different census characteristics. The direct
expansion method provides unbiased estimates.

The 1991 NAC had an area stratified sampling design and
systematic independent samples were selected for each stratum.
Therefore, the direct expansion factors were calculated at

stratum lewvel (Fh = Nh/nh). The weighted total of any census
variable was multiplied by the direct expansion factor (Fh) to
obtain the aggregates at stratum level. Stratum aggregates were

added to get estimates for each province (domain of study). The
province estimates were added together to have aggregates at
national level.

It is important to remember that, the "WEIGHTED SEGMENT
METHOD" was used to assign a reporting unit (farm) to one and

only one selected SM. Therefore, each census variable, such as
number of farms, total land, pastures, crops, number of cattle,
population, age, sex, "MUST" be weighted at farm level

{guesticnnaire NAC-2) previous multiplication by direct expansion
factor (Fh) to obtain aggregates at SM, stratum, province and
national level=. The weighting factor (Wh) used was:

FARM TOTAL LAND INSIDE SELECTED SM

FARM TOTAI LAND (INSIDE + OUTSIDE)

Table 6.9 contains the final direct expansions factors (Fh)
calculated to estimate the aggregates for each stratum withih a
province (domain of study). These "Fh" were calculated using the
basic information from tables 6.6.B (Nh in 1991 NAC population)
and 6.8.B (nh in sample). Four original expansion factors (Fh)
were modified due to negligible non-respond rate. In fact, only
one SM in Ba and one on Rotuma were not enumerated during field
data collection; on the other hand, one SM in Macuata and other
one in Cakadrove had to be invalid after field work because they
were overlapping (duplication) with two special farms of stratum
80 (MPIC research stations). The "POST-STRATIFICATION" technigque
(described in 6.6.2 section) was applied in Namosi.
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TABLE 6.9
PROVINCE IN FIJI
DIVISION
AND
PROVIKCE 10 20 30
CENTRAL
HATTASIRI - ™ 52 - 325 =
MAMOS T . - 120,18 **
REWA - W 22515 * 24T 25
SERLA = - & 133,20 *
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WESTERK
BA METSS0 10725597 1003750
HNEN IBA 25 3?35 1ea1s
RA = I 235020 * ST IA0
WORTHEEN
BLIA = 182415 TRESES
CACAUDROVE 105510 (L19/34) eSS
MACLATA 92530 (4115293 TES 80
EASTERN
Kabawy = 230,85 43535
LA % 395560 170715
LOMATVITI BLS10 B3 FE0 Té&rio
EOTUMA (F129) = r
w COMBIRATION OF STRATLM
RAITASIR] - STRATUM 10 AND Z0 ARE COMSINFD TOGETHER
+ STRATUM 30 AND 40 ARRE COMBUMED TDGETHER
REWH - ETRATUM 10 AWD 20 ARE COMETMED TOSETHER
SERLA - STRATLM El:l AWD 30 ARE CDMEINED TOGETHER
RA = STEATuM 10 AKD 20 ARE COMBIKED TOGETHER

el
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6.6.2 Post-stratification Technigue in Namosi

Mamosi was one of the two provinces that had the smallest
sample size (30 SMs). Enumerators found that only 18 SMs (60 %)
had agricultural activities. The remaining 40 % (12) SMs were
under 100 % forest. Obwviocusly, the original stratification did
not work well and the sampling error of total land under farms
had a high sampling error (coefficient of variation) of 28.3 %.
The sampling theory has designed the "pOST-STRATIFICATION"

technique to solwve this kind of problems, which are cammon in any
kind of census or survey sampling.

If the sample design was not stratified, post-stratification
is a sampling technigue used to create strata after the sample

has been selected. If the sample was already stratified, post-
stratification can be used to establish "further" strata within
the actual strata. Post—-stratification is an "adjustment" or

"oorrection” of the original estimation of aggregates.

A1l the 283 SMs constructed in Namosl were classified in
stratum 30 of marginal agriculture (areas under crops from 10 %
to 29 ¥). after data collection, the 283 SMs were "further"
stratified in two groups: SMs with some agriculture (a =120 SMs)

and SMs without agriculture (b = 163 B5Ms). Then new direct
expansions factors (Fa = 120 SMs/18 SMs and Fb = 163 SMs/12 SME)
were calculated to estimate the aggregates for MNamosi. The

results for the aggregates of total land under SMs and their
sampling errors can be seen in the table 6.10 ballow.

TABLE &.10. ESTIMATION OF TOTAL LAND UNDER SMs WITHOUT AND WITH
POST-STRATIFICATION IN NAMOSI

T ER————— LB S B i — T —— s

FPOST— Ho SMs= TOTAL LAND UNDER SMs TOTAL LAND UNDER FARMS

STRA= ————====== el ——-- ————

TUM Nh nh Fh SAMPLE ESTIM. ERROR SAMPLE ESTIM. ERROR

___._.____--.-—--—————-l--—--———————l-—-—-—-———————--—-——————-— - =

ORIGINAL STRATUM
30 283 30 9.4 1024 28500 1.8 % 527 4967 28.3 %

a 120 18 6.7 1809 12000 1.9 % 527 a510 24.0 %
P 163 12 13.6 1215 16500 2.B % i} 0 0
I0=
a+b 283 30 = 1024 28500 1.8 % 527 3510 24.0 %

L —————— P Sl R e = - S
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As it was expected, estimation of %total land under SMs
(28,500 has) and its sampling error (1.8 %) did not change after
post-stratification. But, total land under farms decreased 1.4
times from 4,967 Has (before post-stratification) te 3,510 Has
{after post-stratification) and sampling errors decreased around
1.2 times from 28.3 % to 24.0 %. Similar results were cobtained
for other census variables in this province.

6.6.3 Estimation of Sampling Errors

Estimation of sampling errors or coefficients of variation
for different census characteristics were made at stratum,
province and national levels. It is important to remember that,
all sample variables "MUST" be weighted by the weighting factor
(Wh) before doing any calculation to estimate sampling errors.

Table 6.11 presents an example to estimate the sampling
errors or coefficients of wvariation for Ba province. The
variahle used is "TOTAL LAND UNDER FARMS" in the province of Ba.
The general formula to compute sampling errors and its specific
application to stratum 10 of Ba province are alse presented
bellow.

a. Stratum Level

Coefficient of

Variation in \/ Variance of Aggregate in Stratum h

Stratum h I et A o e e e e * 100
Estimate of Aggregate in Stratum h

standard Deviation in Stratum h
Estimate of Aggregate in Stratum h

To apply this formula two basic computations are needed.

COMPUTATION 1

Variance of Aggre- 2
gate in Stratum h = Nh #% Variance of Sample Mean in Stratum h
Where:
_ &
Variance of Sample sum of (yi - vh)
Mean in Stratum h = {(i1-nh/WNh} #* —————————s=====-
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Estimate of Aggre-
gate in stratum h

Where:
Fh
Therefore:

Variance of Aggre-
gate in Stratum 10

Where:

Variance of Sample
Mean in Stratum 10

And:

2 F
sum of (yi) — mh * (yh)
(1 — nh/NR)} * =———————————mmm———————
nh * (nh — 1)

No of Population SMs in Stratum h
No of Sample SMs in Stratum h

Total Value of Sample Variable
in i=-th &M

Total Value of Sample Variable
in Stratum h

Sample Mean of Stratum h

Sum of (yi)/nh

yh/nh

COMPUTATION 2

Fh *# Total Value of Sample Variable
in Stratum h

Fh = vh

Nh/nh = Direct Expansion Factor

2
{1,187} * Variance of Sample Mean
in Stratum 10

105,432 - 50 * (2,036/50)
FL = B0JT, 18] e e e e e
50 *# (50 — 1)



Estimate of Aggre-
gate in Stratum 10

1,187/50) * 2,036 = 48,335 Has
Finally:

Variance of Aggre- .
gate in Stratum 10 = (1,187) * §.8 = 12,398,927

and

Coefficient of

Variation in \/ 12,398,927
Stratum 10 e ® 100
48,335
3,521
= —mmm——— = 100 = 7.3 %
48,335

b. Province Level

Variance of . .
Province Aggregate = Sum of Variances of Strata Aggregates

(12,398,927 + 11,372,465 + 8,454,247 +
22,155,865 + 283,735)

= 54,685,239

Estimate of _
Province Aggregate = Sum of Estimates of Province Aggregates

— (48,335 + 36,492 + 18,796 + 15,125 + 2,871)

= 121,619
Thaerefore:
Caafficient of
Variation of \/ 54,665,239 7,394
Ba Province e TR L) s ——— * 100
121,619 121,619
= 6.1 %

c. Naticonal lLevel

Variance of :
Naticnal Aggregate = Sum of Variances of Province Aggregates



Estimate of
National Aggregate = Sum of estimates of Province Aggregates

coafficient of .

Variation of \/ Variance of Naticnal Aggregate

National Aggregate = ————————cmmm———————mem———ne——
Estimate of Naticnal Aggregate

TABLE 6.11. ESTIMATION OF SAMPLING ERRORS (COEFFICIENTS OF
VARIATION) IN BA PROVINCE

N T Y e e e e - S ) e ot et et e e et e e e 50 0 SN e - - e 5 N N S - S AL SR e ==

STRA- T Q- T A L LAND UNDER FARMS (Has)
TuM  SAMPLE  Fh  AGGREGATE  VARIANCE  SD*  CV (3)%
(1) (2] (3) (4)=(2)=%(3) {5) (6)= /(5) (7)=(6)/(4)
10 2036 1187 /50 48335 12408555 3523 7.3
20 1668 107249 3e492 11372465 3372 .
30 937 100350 18796 8454247 2908 15.5
40 2327 325750 15125 221558865 4707 331.1
70 87 330710 2871 283735 533 1B.5
oL goss = izi6ts | mes7ams7 7384 61
D e s
vV = Coefficient of Variation or Sampling Error
G.14 BRAMPLING EREORS

Table 6.12 contains the sampling errors (coefficient of
variation) calculated manually for the most important variables:
Number of farms, total land under farms, number of cattle at
national level and for Ba province which was utilized as bench
mark to determine the final sample size.



TABLE &.12. SEAMPLING ERRORS (COEFFICIENT OF VARIATION) FOR
NUMBER OF FARMS, TOTAL LAND UNDER FARMS AND
NUMBER ©OF CATTLE FOR TOTAL COUNTRY AND EA

PROVINCE
COUNTRY COEFFICIENT OF VARTIATION (%)

BND s e e e e e
PROVINCE No FARMS TOTAL. T.AND UNDEERE FARMS Ho CATTLE
TOTAL COUNTRY % - 2+86 3.9
EA 7.9 6.1 6.5

e e e e S S S . SN N S N N S S S - S e~ e~ e e e e e e e e e < - e S . O T S O

It i=s important to remember that the final sample size of Ba
{200 5M=s) was established with around 10 % of precision at 95 %
of confidence. Therefore, it was expected to get lower sampling
errors (coefficient of wvariation) at national level (see table
6.12). Since the sample sizes of other provinces were lower than
Ba province, their sampling errors are also expected to bhe
higher.



CHAPTEE 7. AMALYBIS OF CENSUS DATA

7.1 REEPONSE RATE

only two SMs (one in Ba and one in Rotuma) out of the 1,270
SMs selected were not enumerated on the field. Other two SMs (one
in Macuata and one in Cakaudrove) were invalid after field work,
since they were duplicated with two special farms (MPIC research
stations) of stratum 80. Therefore, the 1951 NAC had a very low
non-response rate of 0.3 % or a very high response rate of almost
100 %.

7.2 COVERAGE EATE

The area estimated from 1991 NWAC was 13,066 Em2 and the
planimetered physical area of ASF was 13,123 Em2 with a negative
non-coverage rate of less than half percent (- 0.4 %). See
columns fourth and fifth of last line in table 7.1. The
estimated area at natienal level (13,066 Km2) had a very low
sampling error (0.6 %) which is an indicator of the good aquality
of 1991 NAC (see column sixth of last line in table 7.1).

Of course, the non-coverage over-coverage rates and theilr
corresponding sampling errors were greater at province level (see
columns f£ifth and sixth of table 7.2), but within the expected
levels of precision and confidence.

TABLE 7.1 THE 1991 NAC COVERAGE RATES AND THEIR SAMPLING ERRORS
BY PROVINCE AND NATIONAL LEVELS 3

_-___._._._______.,_-,________-.-----—--—--—-————--———-—--——————-—-—-—--—--—--—————l--—.—-—

AREA INCLUDED IN 1991 NAC (FM2)

DIVTSTON S & —— = e mmae T e e S
AND 1991 1991 DIFFE=- NON=-COVE- SAMPLING

PROVINCE ASF HAC EENCE RARGE (%) ERROR ([%)

CENTEAL

NAITASIRI 843 851 + &8 FFE 1.5

REWA 189 192 G RE | o B 5al

SERUA 2592 293 + 1 + 0.3 f aF |

TAILEVUO &40 660 + 20 +-J. 1 1.9

WESTERMN

Ba 2638 2670 + 32 + 1.2 1.4

N &N 1305 1867 — 4 F ==l 2.0

RA 1108 1097 = 11 - 1.0 2.3



e e e e L M e e e oy e ] s e e, e ety St L R i T,

DIVISION ~  ==———=——- - T T E
AND 1991 1991 DIFFE=- HNON=-COVE- SAMPLING
PROVINCE ASF NAC RENCE RAGE (%) ERROR (%)
NORTHERN
BUA 1093 1095 5 + 0.2 1.4
CAKAUDROVE 1575 1523 - 52 - 3.3 s Fea
MACUATA 1407 1370 - 37 — P T
EASTERN
KADAVU 133 343 + 10 + 3.0 1.4
LAU 422 420 e - 0.5 5.0
LOMATVITT 346 353 + 7 + 2.0 N T
ROTUMA 46 47 ;. ol + 2.2 1.6
TOTAT 13123 13066 - 57 - D.4 0.6

R O T T T S (. S5 o e e - e e e e e e e e e e e S T T D O e 5 - e e e e e e

One of the important features of the ASF methodology is that
the area estimated from the sample can always be compared with
the physical area of the country obtained from external sources,
such as the measurements on topographic maps. Table 7.2 contains
the comparisons pbetween three sources: areas mpmeasured by
Department of Lands, areas measured during the construction of
ASF and areas estimated from the sample after data were collected
from the field. The differences between areas measured by
Department of Lands and by ASF and estimations produced from 1991
NAC were not statistically significant at national and province
levels.

It i= important te remember that areas of stratum 50 (100 %
forest), stratum 60 (100 % non-agricultural land) and substratum
71 {urban area) were not included in the 1991 HAC.



TABLE 7.2 ARFAS INCLUDED AND EXCLUDED FROM 1991 NAC COMPARED
WITH AREA MEASUREMENTS OF DEPARTMENT OF LANDS BY
PROVINCE AND NATIONMAL LEVELS

_-_.-.________._.-_.-.________._..__________a.u----—-1——————!—--'-"FF————————_------

ASF (EM2) 1991 NAC (KM2) LANDS
DTVISION ===m———————mmm=———————— ———— e DEPAR-
AND TOTAL INCLU- EXCLU=- TOTAL INCLU- EXCLU- MENT
PROVINCE DED OED DED DED (FM2)

CEMTERAT,

NAITASIRT 1670 843 827 1678 851 827 1665
NAMOST 577 286 291 576 285 291 569
BEWA 255 189 =1 258 192 =1 267
SERUA TE85 292 497 Fa0 293 497 TS
TAILEVU 590 540 150 1010 660 350 941
WESTERN

BA 2685 2638 47 2717 2670 47 2551
N & N 2418 1905 513 2380 1867 513 2414
RA 1333 1108 225 1322 1097 225 1323
HWORTHEEN

BUA 1403 1093 310 1405 1095 310 1392
CAKAUDROVE 2832 1575 1257 2780 1523 1257 2216
MACUATA 2143 1407 736 2106 1370 736 2181
EASTERN

EADAWVU 481 333 148 491 343 148 470
LAU 4689 422 47 467 420 47 424
TOMATIVITI 401 346 55 408 353 55 411
BOTUMA 46 46 = 47 47 = 47
TOTAL 18492 13123 5369 18435 13066 5389 18350

e e o e o T e e S S o e o e R R S et e e e 5 N N e e e 3 N N R e e S5 S

7.3 TOTAL LAND UNDER FARMS AND NON-FARMS

The total area of each selected SM was classified under
farms and under non-farms. From 1,306,601 Has estimated in 1931
NAC at national level (see last line of table 7.3 ), the 435.3 : 3
(591,407 Has) was estimated under farms and the 54.7 % (715,194
Has) was classified under non-farms. The land use of the non-
farm areas was: 453,603 Has (63.4 %) were covered by natural
forest, 196,967 Has (27.6 %) were non-agricultural land and the
remaining 64,624 Has (9.0 %) were planted forest. Similar
considerations can be made about information of provinces and
divisions in table 7.3.
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TABLE 7.3 TOTAL LAND UNDER FARMS AND NON-FARMS IN THE
BY PROVIMCE, DIVISTON AND MATIOMAL LEVELS

T S e e S . e . i o . e e e o e e e o e e e e, e e e

DIVISIOHN
AND TOTAL
FROVIHNCE [Has}

CENTRAL 228150

NATTASTRT 85115

HAMOSI 28500
REWA 19223
SERUA 29321

TAILEVU 65991

WESTEREN 563414

BA 267026
N &H 186683
BA 108705

NORTHERN 398737

e o e e e e e e e e e S S S SRS B ER S S  mm

BUA 109484
CAKAUDROVE 152305
MACUATA 136548
EASTERN 116327
FADAVU 34291
Lag 41968
LOMATVITI 35348
ROTUMA 4720
TOTAL 1306601

e e e e e e e R T S —

UNDER
FAEMS
(Has)

76719

3as02
3510
a588
7567
29552

269743

121697
101817
465229

150039

32170
69467
Ba402

54906

6125
294492
15209

4080

TOTAT,

151404

54613
2459590
13635
21754
36439

293671
145325
84866
63476
208698
75314
82838
50544
61421
28164
12476

20138
G40
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UNDER NON-FABMS

FOREST

130536

£7730
223581
10653
17604
32225

120332

52630
25702
42000

165284

52789
T4BG2
37633

37451

13036
8671
15124
620

3492

13137
1107
471
38
759

41773
10448
9349
1976
15207
12707

1379
1121

({Haz)

N SO O . e < S S e 0 S e e e e e e e s e et e e, e s e e e e

NATURAL: TPLANTED
FOREST

NOMN=-AGRT =
CULTUEE

| O S N S . 20 5520 i i e e i - - e i 5. i - e e e e e e e e o e e e B e e - e S e e e e e~ e S " T T Y Y "W

17376

5766
1532
251X
4112
3255

131566

62251
49815
18500

28207

9818
6597
117092

13818

13503
2095
4200

20

1591 HMAC



T4 NUMBER OF FARMS AND TOTAL LAND UNDER FARMSE

The 95,400 farms existing in Fiji on the census day had
591,407 Hazs of total land. The average of total land under farm
was 6.2 Has which is lower than 1968 average (7.2 Has) and higher

than 1978 (4.5 Has). See Table: T.4. But, if the 13,068 farms
without land in 1991 are not considered, the average total land
per farm increases to 7.2 Has, similar to 1968 average. Aboutl

93 % of the 95,400 existing farmse were in the rural sector and
the remaining in the peri-urban sector.

TABLE 7.4 NUMBER OF FARMS AND TOTAL LAND UNDEE FARME AT
HATTONAL LEVEL IN 1991, 1378 AND 1968
AGRICOLTURAL CENSUSES

T TR THES I - e e e e e - e e - e e e e e e e e e e e e e, ' e e e e e e e e e =~ ., R e - S, . R . U, S L O 1.

CENSUS No FARMS TOTAL LAND AVERAGE PER FARM
YEAR UNDER FARMS (Has) {Has)

1991 95400 591407 6.2

1978 E6E00 319800 4.8

1968 33500 242500 Tl

7.5 LAND DISTRIBUTION

More than 60 % of farms had only 7.3 % of the land with farm
sizes of less than three hectares. on the other end, 2.1 % of
farms had 50 hectares or more of total land having almost 39 % of
the land upnder farm=. This problem of poor land distribution can
be seen more clearly analyzing the Lorenz’s curve or the Gini‘s
index. There was a =mall improvement in the land distribution
between 1978 and 1991 since the 1991 Lorenz’s curve moved toward
the equal distribution 45 degree line or the Gini’s aindex
decreased from 0.85 to D.77. The index of Gini for the egual
distribution is 0.5 (see figure 7.1). There is not information
on 1968 agricultural census on land distribution by size of farms
to compare with 19783 and 1991 data. But similar analysis ca be
made at province level in 1978 and 1991.
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7.6 ACTUAL LAND DSE

The 39.0 % (230,881 Has.) of total land under farms was
classified as cultivated land (area under temporary, permanent
crops and fallow of one year or less), 29.4 % was pastures and
grazing areas (173,406 Has); remaining 31.6 % of the area
(187,120 Has) was classified as other, which included fallow of
more than one year (20,398 Has), natural forest (104,338 Has),
planted forest (8,359 Has) and non-agricultural areas (54,025
Has). See table 7.5. It is important to peint out that, 28,300
Has were under coconuts mixed with pastures used to graze
livestock specially cattle.

it was very difficult to compare 1991 NAC data with 1968 and
1978 results. For example, the 1978 agricultural census did not
collect information on pastures; in 1968 cehnsus only 36,604
Has were estimated under pastures to feed 140,447 cattle heads.
The cultivated area decreased from 144,700 hectares in 1968 to
116,800 hectares in 1978 and there is not any explanation in 15738
publication on this problemn.

Ted LAND USE IN 19%1, 1978 AND 1968 AGRICULTURAL CENSUSES

S U M P ——————_————————— L e E Rl el e e

CENSUS oo o
YEAR TOTAL % CULTIVATED % PASTURES % OTHER %
1291 591 100.0 231 3%.0 173 2o9.4 187 31.6
1978 320 100.0 117 36.6 - - 203 63.4
1968 242 100.0 145 59.9 37 15.3 60 24.8

I ———————————————————E R e s RS S

7.7 LAND TENURE

The 36.7 % (216,874 Has) of total land under farms were
leased from N.L.T.B, 32.2 % (190,380 Has) had Matagali Ownership
land tenure, 15.8 % (93,365 Has) of the land was under Free Hold,
11.2 % (66,528 Has) was leased from the Crown and remainifg 4.1 %
(24,260 Has) had other land tenure, such as share crop (0.4 %),
other type of leases (1.6 ¥). See table 7.6.

Comparing with 1978 the percentages remained similar for
N.L.T.B. Lease and Crown Lease, but it increased from 26.8 %
in 1978 to. 32.2 % in 1991 for Matagali Ownership land tenure.
The relative participation of Free Holds decreased from 26.0 % in
1978 to 15.8 % in 1991 NAC (=ee takle 7.6). The 1968
agricultural census did not collect information on land tenure.
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TABLE 7.6 PERCENTAGES OF LAND TENURE OF FIJI IN 1991 AND 1978
AGRICULTURAL CENSUSES

o e e e e e e e e e e e e e e e o B . o o o o e o o o e e o o o R S . 5 e e e e e e e e

CENSUS ~ TOTAL === o e e e

YEAR FREE CROWN N.L.T.B. MATAQALI  OTHER
HOLD LEASE LEASE OWHNERSHIF

1591 100.0 15.8 i 36.7 32.2 £.1

1978 1400.0 26.0 T2 36.7 26 .8 -

1968 INFORMATION ON LAND TENURE WAS NOT COLLECTED

— - —_——— o e N RN D N S5 e e e e e e e o e e R R Ar s

7.8 MATR CROPS

7.8.1 Sugar Cane

Sugar cane is the most dominant agriculture Industry in
terms of foreign exchange earnings and the number of people
employed in the industry. Cane farming in Fiji is based arcund
small holders and the industry is managed by the Fiji Sugar
Cooperation, which wvertically controls all the aspects of the
Industry. The company provides extension, research,
transportation, milling and the marketing of raw sugar.

Accﬂrdlnq with the 1991 NAC there were 29,411 farmers
involved in cane farming with 112,192 hectaras under Sugar cane
(the average of sugar cane area per farm was 3.8 Has). The major
sugar producing provinces were Ba with 53,097 Has -3 Ky
Macuata with 31,542 Has (28.1 %), Nadroga/Navosa with 15,366 Has
(13.7 %). Ra had 11,545 Has (10.3 %) under sugar cane and
Cakaudrove 642 Has (0.6 %).

7.8.2 Coconuts

Copra is the second major traditional export earner and the
econcomic base of the Eastern Islands and much of the Northern
Division. The Industry is based around the estates of Cakaudrove
which had 35,433 Has planted with coconuts (54.4 % of the total
planted area in Fiji) and small holders in the Eastern Provinces

which had 15,086 Has under coconuts (23.1 %). Together
Cakaudrove and Eastern Diviszion represented the 77.5 % of the
total area under coconuts (65,114 Has) in the entire country.

Lau had the largest area under cacunuta (10,070 Has or the 6&6.8
%) within Eastern Division; Lomaiviti had 2,936 Has (185 %)
under coconuts. Other important provinces were Macuata with 4,957
Has and Bua with 4,850 Has under coconuts (see table 7.7).

It is important to point out that from the total area of the
country under coconuts (65,114 Has) the 44.5 % was in "Pure
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stand"™ (28,986 Has), the 42.2 % (27,444 Has) mixed with pastures
and the remaining 13.3 % (8,684 Has) of the total area was mixed,
interplanted or associated with other permanent crops andfor
temporary crops (see last two lines of table 7.7).

TABLE 7.7 AREA PLANTED UNDER COCONUTS IN "“PURE, MIXED,
INTERFLANTED AND ASSOCIATED STANDE™ ON THE
CENSUS DAY BY PROVINCE, DIVISION AND NATIONAL

LEVELS
MIXED, INTERPLANTED AND ASSOCIATE WITH
DIVISION PURE = —mm s i e e
AND TOTAL,  STAND TOTAL PASTURES OTHER CROPS

PROVINCE  (Has) (Has) (Has) {Has) {Has)
CENTRAL 2227 1800 427 297 130
HAITASIET 166 115 51 22 29
NAMOSI 82 3 79 158 61
REWA 5589 571 18 1 17
SERUA 85 5 20 B0 0
TAILEVU 1305 1106 195 176 23
WESTERN 2561 1458 1103 1103 0
BA 1544 623 921 921 0
N & N 372 326 46 46 0
RA 645 509 136 136 0
NORTHERN 45240 14313 30927 229395 7988
BUA 4850 2101 2749 2377 372
CAKAUDROVE 35433 9361 26072 18741 7331
MACUATA 4957 2851 2106 1821 285
EASTERN 15086 11415 1671 3105 566
KADAVU 714 421 253 289 4
LAD 10070 2082 1988 1458 530
LOMAIVITI 2936 2200 736 724 12
ROTLUMA 1366 712 654 634 20

-
TOTAL 65114 28986 36128 27444 5684
FERCENTAGE 100.0 44 .5 LT 42 .2 1323

L ———————— P LR

Total areas under coconuts were similar in 1991 (65,114 Has)
and 1978 (66,630 Has); but both wvears had lower area under
coconuts than 1968 census (72,249 Has). MNevertheless, the area
distribution between "Pure Stand" and "Mixed Stand" are different
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gince 1978 and 1968 did not collect information on coconuts miwed
with pastures. In fact, the percentage of coconuts mixed with
other crops in 1991 (13-3 % in last line of table 7.7) is similar
to that one in 1968 (14.3 % in last line of table 7.8).

TABLE 7.8 AREA UNDER COCONDTE IN 1991, 1378 AND 1968
AGRICULTURAL CEMSUSES AT HATIOWAL LEVEL
TOTAL PURE STaMD MIXED STAND

CENSUS  —————————mmmmm== e e
YELE Has % Has % Has %
1291 65114 100.0 28988 44 .5 36128 55.5
1878 BEBID 100.0 B&6TH 97.1 1951 2.9
1968 T2249 100.0 61912 g85.7 10337 14.3

S S N (SN NN (NN NN N TN S TS " e e e e e e e e~ e e e e e e e e e et e e e e~ i i i S L O . VO S S . S, S .

7.8.3 Rice

Domestic rice production has not been spectacular in spite
of Government high prierity in increasing self sufficiency
through research of new varieties and the development of
irrigation schemes.

Rice cultivation in Piji is concentrated in the Northern
Division which had 7,217 Has planted (61.8 %) and Central
Division provinces with 3,082 Has planted (26.4 %). Together
Northern and Central Divisions accounted for the 88.2 § (10,299
Has) of the 11,676 Has cultivated with rice in Fiji.

The main provinces cultivating rice according the 1991 KAC
were Macuata (5,608 Has), Bua (1,432 Has), Serua (1,196 Has) and
Taileva (1,193 Has).

Rice cultivation is divided into two seasons. The main
season rice is planted from December to January during the
rainfall seascn, while the off season is planted from July to
august.

T.8B.4 cCassava

Cassava is grown throughout the year in Fiji and it takes
nine to twelve months for it to be mature. It is the most common
staple food in the diet of ethnic Fijians since it is inexpensive
and readily available. The crep is alsc high in carbohydrate and
other wminerals such as calcium.

It is mainly grown by small holder farmers who then sells it
to middlemen in the markets of the urban centers. Frozen cassava
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have also found markets in Australia and Mew Zealand where a
large Pacific Community exists.

A total of 17,800 Has were planted with cassava in Fiji; the
93.2 % was in "Pure Stand" (16,600 Has) and 6.8 % in "Mixed or
Interplanted Stand". Only 6,446 (36.2 %) Has were harvested from
July, 1990 +to June, 1991 out of the 17,800 Has planted with
cassava at national level.

The main producing cassava provinces were Naitasiri 3,825
Has, Nadroga/Navosa 2,600 hectares and Ba with 2,311 Has.

7.8.5 Dalo

Dale or tarc is a commonly grown root crops feor both
domestic consumptlon and for export. It is a staple food, high
in carbohydrates and are a good source of calciun. The main

crop of dalo is usually planted from September to November while
the off-season is planted from March to June. However planting
throughout the year is possible in the wet zone. It takes eight
to twelve months to mature. There has been a significant
increase in daleo exported overseas over the years due to the
increasing demand by the Pacific Communities overseas.

Approximately 5,550 Has were under dalo planted in "Pure
Stand"; but other 7,266 Has were mixed or interplanted with other
temporary crops, such as 5,895 Has with yagona and 1,017 Has
under the mixture "vagona/cassava/dalo". Besides, dalc was
associated with "coconuts and cassava" approximately in 1,950
Has., The harvested area of dalo from July, 1880 to Jupne, 19531
accounted for 1,810 Haz in "Pure Stand" (32.6 % of 5,550 Has
planted) and around 1,200 Has in ™Mixed Stand" with temporary
Crops.

The major Divisiens cultivating dalo in "Pure Stand" were
Central with 3,378 Has, Eastern with 917 Has and Western with 877
Has. Cakaudrove was the major province growing dale mixed with
yagona (3,539 Has out of 5,895 Has planted) and also producing
dalo mixed with cassava under coconuts trees (1,196 Has out of
1,713 Has)-

7.5.6 Yagona

Yagona is an important cash crop for the rural developers.
It has an important place in the cultural and traditienal life of
the Fijian people. Yagqona iz used as a traditional drink by
Fijians and is widely common by other races as a social drink.
Consequently, there is a considerable local demand for the
product.

It is grown as a cash crop at semi and subsistence level and
it takes 4-5 years before it is harvested. It can be grown on a
wide range of soils and is often intercropped with dalo, cassava
and vegetables. It is also grown under coconuts.



There were 3,745 Has planted of yvagona in "Pure Stand™ in
Fiji with Cakaudrove being the highest producing province with
664 Has. The other major yagona producing areas in "Pure Stand®
were lomaiviti 638 Has, Bua 359 Has and NHaitasiri with 504 Has.

As was mentioned above, yagona was miwed or interplanted
with cassava and dalo in 6,912 Has. Also yagona was cultivated
under coconuts in 3,704 Has, Cakaudrove being the major province
with 3,490 Has.

7.B.7 Maize
Majze is mainly used for poultry and animal feed and is
grown to lessen the gquantity of imported animal feed. ¥t am

grown from November to March and is best grown on well drained
alluvial soil.

Maize is currently grown in Fiji at subsistence and semi-
subsistence level. Planting is concentrated in Nadroga/Navosa
with 1,563 Has in "Pure Stand"™ (64.2 % of 2,436 Has planted in
Fiji) , Ba 365 Has (15 %) and Serua 351 Has ( 14.4 %). Aalso
there were 144 Has mixed or interplanted with beans.

7.9 LIVESTOCK
7= Tota]l Cattle

The total cattle herd were 280,221 heads with 42,789 farms
involved in cattle farmlng and with an average of 6.5 heads per

repertlng farm. It is important to indicate that 4,613 farms
defined in the 1991 NAC as "PARMS WITHOUT LAND" had 15,474 cattle

heads. Out of the 280,221 cattle, 32,152 heads were nokt
distributed by age and sex due farmers and/or informants did not
know that information. Analyzing the distribution by sex and

age, working bullocks represented an 1B.1 % of the total cattle
herd or the 4%.8 % of male cattle. There was an average of 1.2
working bullecks per cattle reporting farm.

Western Division is the major cattle grower with Ba having
68,869 heads (24.6 %), Nadreoga/Navosa 55,286 heads (19.7 %) and
Ra with 31,084 heads (11.1 %). Other important provinces were
the dairy producing, such as Taileva 33,699 heads (12.0 %) and
Naitasiri with 29,311 heads (10.5 %).

F.9.2 Dairy Cattle

The dairy industry is concentrated in the Central Division
where most farms supply milk to the Rewa Cooperative Dairy
Company. In rhe other parts of the country, farmers deliver milk
directly to consumers.

There were 2,041 farms involved in commercial dairy farming
with a total dalry cattle population of 326,805 which represented
the 12.1 % of the total cattle herd (230, 221 heads). The major



dairy preducing_ provinces were Tailevu which had 16,563 heads,
Naitasiri 12,644 heads and Serua with 2,548 heads. In Western
division Ba had 2,091 heads and Nadroga/Navosa 1,157 heads.

7:9.3 Beef Cattle

The Beef Industry is made up of small holders and the large
scale intensive projects such as Yagara, Uluisaivou and Yalavou.
The industry has not been performing well with cattle numbers
showing little growth.

The total Beef herd was 55,633 (19.9 % of the 280,221 total
cattle herd) with 1,825 farms invelved in commercial Beef farming
and an average of 30.5 heads per farm. The major beef producing
provinces were Nadroga/Wavosa 15,861 cattle, Ra 8,996 cattle, Ba
6,779 cattle and Naitasiri with 6,228 cattle.

T.9.4 Hon-dairy and Non—-beef Cattle

All other cattle that, were not classified as commercial
dairy and beef cattle by the 1991 NAC, were included in this
category. The &67.0 % (187,782 heads) of the total cattle herd of
Fiji was classified in this group with 39,344 farms involved in
this activity and an average of 4.8 heads per reporting farm.

Most of this type of cattle were concentrated in Western
Division representing the 64.1 % (120,335 heads) of the 187,782
heads, HNorthern Division 18.4 % (34,636 heads) and Central
Division with the 14.4 % (27,032 heads).

7.9.5 ats

The 1local gaat industry has lately consolidate its
production as the main supplier of goat meat to the local market.
This attributes to the strong growth in the local goat production
and has resulted in the absolute decrease in the volume of
imported goat meat. The industry has potential to achieve self
sufficiency within the next five years if farmers are willing to
practice improved goat husbandry.

There were 24,027 farms involved in commercial and non-
commercial goat production. Goat farming was concentrated in
Western and HNorthern Divisions which had 14,703 (61.1 %) and
6,371 (28.6 %) goat farms respectively out of the 24,027 farms
existing in Fiji on the census day.

The total goat population was 187,235 with 7.8 heads per
reporting farm in average. Ba had the highest number of goats
with 59,764, followed by Macuata 36,080 and Nadroga/Navosa
28,832,

7.9.56 Non-commercial Pigs

Pig meat production has continued to increase over the years
with self sufficiency remaining very high. The total number of



non-commercial farms inveolved in pig farming was 14,609 with the
total population of 90,850 pigs and an average of 6.2 heads per
farm.

The major pig producers were Lau which had 24.7 § (22,476
heads) of the total pig population and Cakaudrove which accounted
for 14.6 % (13,298 heads) of the national total.

7.9.7 Non=commercial Poultrvy

Approximately 64,787 farms (67.9 % of the 95,400 farms
axisting in Fiji on the census day) were involved in non-
commercial chicken production most of them for home consumption.
The total numbher of chicken counted during the census was
781,173 with an average of 12.1 chicken per reporting farm. Ba
remained the largest producer of chicken with 34.1 % of the total
chicken population.

Also 17,784 farms reported to have 135,935 ducks with an
average of 7.6 per farm. The major production was concentrated
in Western Division (68,521 ducks), Northern Division (34,641
ducks) and Central Division (30,137 ducks).

il
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TRALE § i AREA UNDER TEMPORARY CROFS IN "PURE STAMDY HARVESTED AND/OR TO BE WARVESTED FECM JULT, 190 TO JUNE, 15%1 BY PROYINCE, DIVISION
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TABLE 5 : AREA UMDER TEMPORARY CROFS [N YPURE STANOYM HARVESTEDR AMDSOR TO DE HARVESTED FROM JULY, 1990 TO JUKE, 1991 BY PROYIKCE, DIVISION
AHD MATIOHAL LEVELS

nnﬁhﬂw_uz MAIZE [Ham) QKRR {(Hag) PEANUTS {las)
PROVINTCE FLANTED HARVESTED PLANTED HARVESTED PLAMTED HARVESTED
CENTRAL 28 Db 183 105 28 15
HAITASIRI L3 40 131 o é a
WAMOS [ 1] ] [i] 0 22 1"
RE'WA, 22 14 1 & ] ]
SERLA 351 38 0 a 0 [
% TATLEYU i 2 Wi i 0 [i]
WESTESN 1979 1200 P 208 4B 26
BA L1 W 4 71 107 i
WADROGA S HEVOSS 1563 107 m_u.m. 136 331 163
A 21 17 i 4“9 32
NORTHERN 30 17 3 0] 455 57
AL b3 3 b1 ] T4 [
CAALDRCVE 1] a | i} a 0
MACLIATA 27 14 0 i 121 o
EASTERM 1 i 1] 1] 5 a
KADAYU 1 [} 0 [t} i ]
LA [ 0 i} 0 5 i}
LOMALVITI A u] a ] 0] 1]
EOTUHA 0 [i] I 0 ] 1]
TOTAL 2456 1483 [l 113 &7 Lk |
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TAELE 5 : AREA UNDER TEWPORARY CRDPS [N "PLURE STAHDY MARVESTED AHDVOR TO BE HARVESTED FROM JULY,
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TABLE 19: HUMBER OF PIO FARME AND WUMBER OF PIGS EXI1STING ON THE CEMSUS DAY BY SEX, AGE AMD BY PROVINCE, DI1YIS10H
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FAELE 22 ¢ MUMBER OF FARMS EXISTING ON THE CEHSUS DAY BY LEGAL STATUS AKD BY FROVINCE, OIVISI0M AKD WATIONAL LEVELE
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TAOLE 73 1 HUMEER OF IMOIVIDUAL FARMERS ENISTING OW TRE CEWSUS OAY BY SEX AMD  BY PROVINCE, DIVISTON
AND HWATIOMAL LEWELS

SEX AMD PERCENTAGE (X}

DIVISION ogEE: 0 . . Ezzase EEEEmESsssssAEEETEEE-sesssEmEmEEmE-==d -n
AH aF

PREYMCE FARMERS X FEMALES % HALES X
CENTRAL 1as00 190.0 HER 3.6 1 .
HAITAS]R 7193 100.0 231 3.2 aRaE 6.6
HAMOSE 1042 10,4 24 2.3 1058 g7y
RERA L] 16,40 134 5.1 Ll 5.9
SERLIA 423 100.0 ar £.0 1324 3.2
TAILEVU B272 100.0 183 2.9 GOEE T
WESTERM L2750 100.0 2763 6.5 Far 3.5
i) 24137 100,40 1981 7.4 24156 ¥2.4
HADRDGRS RAWOEA 10342 164.4 421 .1 W31 .9
R& 6241 100.0 Jal 5.8 a500 2
KORTHERH 22032 1006 1335 L 20a8T V3.9
LA 024 1490.0 i i.:2 P . B
CACAUNROVE Trek 0.0 215 2.8 Fa1 w2
HACLATA 140 100,49 1024 #.1 10254 w9
EASTERK Ll 100.0 A 0.% RS #.
KALAYY 2h5T 100, 0 21 0. 2636 .
LAl 2481 100.0 g 1.4 2ihE ¥a.h
LOMAIWIT] 318 100.0 2é 0.5 sl .5
EOTLHA B4R 160.0 4 1.2 &4 1 0.8
ToTAL Y3284 100.0 GEST B2 B3431 .8




TABLE 24 | WJWEER OF [MDIVWIDUAL FARMERS EXISTING OW THE CENSUS DAY BY AGE GROUPS AND BY PROVINCE, DIVISION AND HATIDMAL LEVELS
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SERLA 1623 100.0 X 0.2 L7h 153 (] 67 .7 AT 4.8
TAILEW GETE 0q.9 35 0.6 2107 33.5 2 Ty [T 1386 £1.4
m WESTERM 42754 100.0 250 0,6 15570 3.3 21730 50.8 Fe00 7.3
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CAEALUBROVE e 0,0 54 0.8 2524 2. I7e . 161 8.5
MACUATA 11280 0a,1 & 0.4 LT ir.e S0 44 .0 1910 4.9
EASTERN T 100,80 5135 1.2 L3452 43.4 JE30 3.7 1421 14.3
EADAWL 2657 .9 op 3.7 1084 bl a1 6.4 L1Ey 15.8
LAy 2687 0.0 50 1.8 aiv ir.g 1124 45,4 £08 Vo
LOMAIVITL 5319 4.4 1ar 4.3 2150 & 1530 5.4 &5 1.5
RO TLIA LR 4.1 & 0.9 121 2F.h 278 2.5 174 o
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TABLE 25 1 HUMEER OF INDINIDUAL FARMERS EXISTING OH THE CEWSUS GAY BY ®ACE AWD DY PROVINCE, DIVISION AND
HATIOMAL LEVELS

EmE e - ey R R R EEmE - EmEmEE - = EEm e ———— EEmm - SEmEm e ——— mEame

o e [ A e el e R EEEEmEme - am
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AND oF &

PROVIHCE FAEHERS X F1418H * IMDE AN % OTHER 3
CERTRAL 18600 a0, 0 13206 1.4 GLES 2.0 Q30 5.0
MAITASIR] 193 100.0 5197 1.4 2000 270 T 1.1
HAMDE | gLiLo 164,10 Bl 1300 ] 0,0 o Q.0
REWN 24451 100.1 1448 A2z 240 9.8 Ta2 8.0
SERL 16425 100.0 R34 55,4 529 7.2 43 4.k
TAILEWY hivTe 100, L5408 Te.5 1475 24T o9 0.
WESTERN 42750 100.0 17380 0B S6R 5E.9 221 0.5
i 2E1ET 180.0 7451 - 18454 TOL & 133 1.5
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RA G261 i00.0 Ap42 B4 2384 38.1 b1 ] 0.0
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BLA A0gh .9 2289 7.6 T 2.2 A 5.2
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TRELE 24 1 WUHEER OF THRIVIOUAL FARMERS EXISTIWG OW THE CENSUS OAY DY EDUCATICN LEVEL AND BY PROVINCE, DIVISION AND NATIOHAL LEVELS
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ECACATION LEVEL AND PERCENTAGE (%)
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DINISTOH HLMBER JLIN ] OR EENIOR
AHD OF HO SECON- SECON- ROT
FROVINCE FARMERS X SCHOOL % FRIMARY X DARY % DARY k4 TERTIARY % STATED x
CENTRAL 18400 100, 0 £ 1.9 735 41,4 Y440 h3.3 1377 T 418 - 255 1.4
ML W5TR] 7155 H.R 127 1.6 2853 b N3 4.0 &41 [ 105 gad i 1.4
MAMDE | 1062 w8 ] 0.0 514 a5 4.1 44,5 L .5 ] 0.0 T a.7
REWA 2451 100.0 20 [y 1134 b 1345 51.5 £ 2.4 B m.h_ T Q.3
SERLIA 14625 00,0 12 T.R &5d a7 418 354 i 5.1 fi Ay i1 2.9
TRILEW R 00,0 100 1.6 2584 4.2 2634 5.2 L3 L5 h 1.5 127 2.0
WESTERH 42754 LLUEN 3258 T.6 217 1.0 15230 35.4 1568 - I il 0.6 Bk 2.0
B 261 %F 100.1 2335 B.% 12254 LT FTa5 ir.a F35 .6 156 0.4 i 2.5
MADROGA S HAMOER 10352 100.0 S18 a.0 AT 8%.9 a4 .4 251 2.7 52 0.5 151 1.5
ki 2] 100. 0 4405 b5 LT £0.0 1881 3.4 146 P Fis 0.4 51 a.8
NORTHERN 22032 1000 20 2.0 1o7es 69.0 4220 24.2 1281 5.4 432 2.0 A6 5.0
B 3024 oo.o a6 2.8 2057 £4.0 £0g 2.1 147 4.9 i 2.4 53 1.4
CAKHLIOROVE i 001 o L.0 qrad 58,3 20LE 3.1 343 4 & 201 P 208 2.4
HACUATA 11280 oot 2244 m.e S014 b5 2eah 5.4 " 7.0 157 1.4 405 3.4
EASTERN G 1000 0 4.0 115 .5 5559 S LE8 LRy i 1.4 WA 1.5
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TRELE 27 ¢ HUMSER OF [HDIWIDUAL FASMERS EX1STEHG OH THE CERSUS DAY BY TYPE OF DCCUPATION AMD BY PROVINCE, OEIVISION AHD WATI1OHAL LEWELS

LR ERE] HLUHAER
RHD aF
FROVINCE FASHERS
CEMTRAL 18400
KAJTARSIR] TIP3
NAMDS| 1062
REWM 2650
SERLA 1423
TA]LEW G272
WESTERY L2TE0
an PEIET
HADRDGA S HAVDISA, 10352
B G261
HORTHERN R KL
BLIA, 3026
CAKALDROYE G
MACLIATA, 11280
ERSTERKW A
KADAYL 2457
LAl FaB1
LOMAIWIT] ERE
ROTLHA AT
TOTAL F31288
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TECEN k 1CAL
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19,9 515 i3 L84
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1.1 1 i "
2.4 43 18 5E
1.5 S 4 21
Gof 21k g a3
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.7 45 11 a0
254 439 154 S00
5.2 L k1 50
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10,6 24l a3 i
2.6 £h 27 e
2.7 115 &b ]
LN ] ! ar
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13043 Tt 102 300 Ll LES B4
B354 T2 3 14 47B 210 103
25k 0 L5 20 ah 3L b
1917 9 0 thh 250 Sk 121
i3 ] 15 56 12e a7 &3
4003 L 9 i 1034 A 57
EREH T4 162 B L1201 2adi s
13350 13 5 a5k 511 1511 3505
% ir B3 250 1110 4% 24
&t % 24 L] S LYA | 584 253
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2084 12 0 m“._. T i 112
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L 16 1] EA R 3351 aiy 156
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203 0 ] 9 105 Al s
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TAELE 28 : HUMBER OF REPORTING FARHS AHD NUMBER OF WORKERS 1N THE FARM DURIHG LAST WE

AND HATIOWAL LEYELS

L R LR N T T T T 0 e e S T rT IR IR RN AR NSRS RS e e e

e R R R R S S R R R e e e o R

1815 10N NUMBER
AND OF TOTAL
PROVIKCE FARME X WORKERS x

CEHTRAL 1700s 23.9 E043T 2% .0
MAITASIRL B9 il 172%0 10.2
MAMOS [ ] 1.4 290 1.8
REWH, 240 b P 530 L
SESLA 1340 1.¥ 357 m..v
TAILEWW 5258 7.4 11228 G,

_.__m m.—mmm LEET L 4211 G, 0
EA 17356 24 .2 J55TA 1.1
WADROGASHAVDEL 411 13.2 27134 16,9
RA SE1R 7.9 11499 & B
m__u“._._rmn._ 15255 8.5 FELER 2.8
ALIA 2138 3.0 (LA 3.8
CAEAMDRTVE 5516 .7 12848 T.h
MACUATA 5579 .8 19257 1.4
EASTERN EH19 12.3 15407 9.2
ﬂﬁ:..__._.._ mmﬁ u...w GEF 2.4
LOMAIYITI LiTH i Toad .M”m
EOTLMA 623 0.9 1127 a.¥
TOTAL Tlasz 1on.o 160503 1000
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TAELE 2% : HUMBER OF REPORTING FARMS BY MAIN PURPDSE OF PROUUCE FROM JULY, 1990 TO JUNE, 1991 BY PROVINCE,
D1W1510M AKD HATICWAL LEVELS

s B B N s i ] T o e T e B ol T T el i B i e e - T SRR NI EE EEEE R m e &

_u.u_-_uh_n:_ :._-_I.mma ........ A EEEEEEEE R - SEEEEREEREEEEE -
] oF HicHE

PROVINGE FARMS X CONSLMPT 10N X SALE X
CEHTRAL 16930 00,0 10974 &40 BG4 35,7
WAL TAELRE &30 100,40 3955 57.1 2973 §2.9
HAKCE] T 04,0 &0 &7 376 ir.a
REMA 2470 1000 K| 9.3 190 Tad
SERU, 1339 10,0 00 a7.2 430 2.8
TAILEWU 5197 100,10 219 &1.% 1978 .1
WESTERN 32z 100.40 00 21.8 5174 8.2
B, 17235 100,10 3005 17.6 14200 82,4
YADROGASHAVOS S 391 100.0 ETEG 9.5 B61% 70,5
RA, B5TH 100.0 [FED] 22.0 L3648 7a.0
HORTHERM 13220 100,10 557 62,2 Téhh 57.4
BLI 2134 100,10 1191 557 T i 5
CAKRUDROYE 5506 100.0 2887 524 2619 47 4
MACLIATR, B5TE 100,0 [ 26.8 S080 7.2
ERETERN BT 10,0 184 0.8 2590 20.5
KADAY 2641 100.0 1004 41.1 1436 58,9
LAl 10910 10,0 1706 50,4 184 2.7
LOMAIWITI 3826 100,40 ZBAk 5.4 40 24 .6
ROTLHA, el 100.0 S0 5.7 M .8
TaTAL F1130 100.0 F T W14 41366 5h.2
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TABLE 30 ; FARMER'S HOUSENOLD POPULATION IN THE FARMS DURING LAST WEEK (MONDAY THROUGH SUMDAY) OF CENSUS DAY BY SEN, RACE, WORK DM/OUT OF FARM BY PROVIMCE, DIVISTON
AKD WATEOMAL LEVELS
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SEK RALCE WK ON FARM WK OUT FARM MOT WORK ON/OUT OF FARM
OIVIEION NUMBER T T smsmmssEsssmsmsssEsEsas F e R e mEmEmEmEEEEAEE  EEE N EA RS NN EEASEEASESEES R
AN aF TOTAL HOT WORK NOT WORK HOT WOHE MOT WOREK

PROYINCE FARHE X POPLILATION X FEMALES MALES FIJIAN  [MDIAM  OTHER FLLL PART FULL PART  LOOK FOR STUDENT OODMESTIC  OTHER
CEMTRAL 17802 0.8 021 19.6 L2G2T 000 EEE20 25445 2T 16158 14178 G2IZ L1 11 18712 15000 2204
MAITASIR] T1ZB . Iv2vs T.e 172l 20052 2573 11447 133 TS0 S&0T 2150 138 [ adah &151 a7
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REHA 2528 2.8 11907 2.3 T 41 110 1214 2581 18¥5 1961 1170 mwm e 2170 EFnl] 256
SERLAA 13&% 1.5 Taus 1.5 1280 i 3 3221 ar b a54 126 0 1290 G0 BhS
TRILEWVU SBa2 6.5 Iner .6 1ysar 16280 21560 ¥R & 5171 T 2571 154 L5 Glew BELT 509
WESTERN L1575 L FLL E A0.B NMiRa2 122770 Azl 150133 05 FTTE Fbrl ) 20613 2278 2713 LTS SOE35 LT
BA 25920 8.4 153063 3.6 faazy Bo2re JP215 113445 L% 21213 TTRO TE054 L] 257 33223 J&61TS _m_M._“m
HADRDOASWAVDRA  BAF2 1.4 ELED 0.8 23954 ZATTT 2T407 ARELD B 1188¢ BATT ima 228 193 10442 TE14 1
n& 5703 L Pl L 16181 15721 16372 13428 102 LT Lo1z Bag 29 162 6114 R4 1105
HORTHERH 21183 25.5 10rse 22.8 50642 SEETD ] ERR T LAl 154684 10594 12005 2380 L1 18ass 275G SAQE
HLLA Bk u.m 15358 5.3 Tas0 3098 11564 Iha0 332 2534 Rl A28 irg 1 2356 17 )
CAKMAROYE 59 . 35280 7.5 14324 LRSS 2ate 4557 2ar 5817 4205 ] &10 15 4B EA0G b
MALLIATA Tos0a 2.0 54677 12:1 27058 2921 13131 43355 193 L343 Teah B253 1M LT 10812 14367 4084
EASTERH FiphE 10.5 Jarar 7.8 RLEELS 201595 15158 148 B B574 LE2X 1312 15 L) 4235 BIB0 1245
EADAVL 432 2.6 4741 1.4 2756 I9E5 L4610 1] | 2854 B52 [E] 21 wm TR 1845 i
LALI 2ETE 2,5 1050 2.3 ajay G580 10819 86 & 2253 b0 T34 o 1848 e 177
LOMAIWITE L1462 (- 15684 3.3 AB10 BATL 15551 G2 ™ 2541 3342 S N i 00 2602 920
ROTLMA bt o.¥ 3393 Q.7 1639 1754 158 ] 5255 &%6 168 162 12 i [l ¥ra &3
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TABLE 31 & HUMBER OF REPORTIHG FARMS AND KUMDER OF DWHWED MACHLHERY AKD EQUIPMEHT OH THE CENSUS BAY BY TYPE DF MACHINERY AKD
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LIN1S100 e el e
AHD HUMEER
PROVINCE oF HUMEER

FRRHS THED
CEHTRAL ] 103
HAITASIR] 3h i
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REWA K} [}
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WESTEEN ki ] ré
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BA 1 i}
HORTHE RN ¥ a9
BUA W] [i
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LAL [ 1
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ROTURA ] 0
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FAELE 31 = MUMBER OF REPORTING FARMS AND HUMBER OF CWWED MACHIKERY AHD EGU|PMEMT CM THE CEMSUS DAY BY TYPE
OF HMACHIMERY AHD BY FRCMWINCE , DIVISION AMD WATIOHWAL LEYELS
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TABLE 31 :

HUMBER OF REPCATIHG FARME AKD HUMBER OF CWHED MACHIHERY AHD EQUIPMENT ON THE CEWSUS DAY BY TYPE
OF MECHIMERY AND BY PHONINCE , DIVISLOK AND HATIOHAL LEWELS

P e P e R P AT R T SR L L L R R Rl ssEmEEE=s===== EEEmEmEm=—a—Ea asmmErE=

FAEM TRAWSFORT MODES AHD ELULPRENT

CARS & VANS FARAM LORRIES TRAILERS OEHER
n_n..._nm_n!_ cEEmEEREm=—=——=a e e cmamEEEme——-—- an sssmEmEEmE .-
AND MUMBER HUMEER MLHBER HLMBER
PROV [YCE aF MUMBER oF MUHBER aF WUMBER OF WUMBER
FASHE CHKED FARME OLNED FARMS OWMED FREHS hWED
CERTHAL 113 135 8] &3 5 5 it Wik
HALTREIR] 24 2t 2 4 L L an 1%1
RAHDEL a [a] 0 a i a 1] i
REWA h! 1] o] ] 1] ] n] i
SE kLA [ a a 0 0 0 a7 il
Ta1LEVU il 10 i1 LE 1 i 1B 197
WESTERN 1059 127% 1514 111k 21 29 G510 T3
L T3 A B9 am 3 11 5216 453
KARROGA/ HAVOSA " 109 [EN A2 18 18 BL 1254
A 1%¢ Z81 155 169 1 a 251 &4
MORTHERM &3 21 iy Ba 15 17 2161 24P
L ¥ g 12 12 1 Z i 102
CAKALDRDVE Al & e A5 1 F 3B 164
MACUATA 2 330 e Tah 15 13 1925 H081
EASTERM fidk L0 18 18 1] Hi 7 L
EADRW 12 12 a il 0 0 1] a
LA 14 15 1 i a 1] 11 sy
LOMEIVETE 14 14 14 14 a i} 0 a
ROTUHA i 7 3 . 0 a [ E
TaTAL 15F% 8BS 2341 2hl i a1 HE95 10587




THELE 32 ¢ KUMBER OF REPORTIMG FARME THAT WIRED :.—Emn! annm&tnn:.‘_nz_zmm.q_._zn_mﬂ.:t:m:ﬂmmni___.__..__.h._._u_m__u._.&_.Ezm_..__m__n_._u._.._....m_mn_‘:.._n:__:mm.__.::n
BY PROVINCE, DIVIS[ON AND MATLOKAL LEVEL

P —————————y e R E R ST LT R R R EEEE EEEEEE e - e T T L L L LR Y EEEEEEEEEE R e Em .-

WUMEER OF FARHMS THAT HIRED DR BORROUED AGRICULTURAL MACHIWERY AND ECRFIPHENT POWER DPERATED AKD OTHER MACH | HERY

BIVISIOK MIKING RILK [N . R A TR
H WACH | NE WACH [ NE ROTARY
ROV INCE HAR B CEALE } CKERRING BOKE) PLOUGH TILLERS TRACTORS ATHER
CENTRAL 3 3 0 50 43 a7 s
MAITASIR f a 1 2 19 3z 24
yaNos [ 0 H1 0 i i 0 0
4 RE WA _”_ i i i i n_ i
o SERLUA i i b i 0 a i
o T&ILEWU 3 3 0 28 2 % 54
WESTERN 0 0 f 148 145 51 W76
A o o o 9 a7 138 299
KADROGAHAVDSA i a a 0 9 77 a1
R B fi i 54 a9 103 96
NDRT HERN 0 o 1 2 3 & 5%
B f i 0 B 1 0 a
CAEAURROYE a 1 i [ 5 i 5
MACUAT A a i B 2 i 2 2
EASTERH B B a7 a 0 13 13
KALAY b i f a a 0 B
LA 0 i i 0 0 i 0
CCHAIVIT 0 a i7 i i 13 11
R TUMA 0 0 0 i i 0 b
TOTAL 3 5 8e. 200 191 504 524




EEL

TABLE 32 : MUMDER OF REPORTIHG FARMS THAT WIRED AND/OR BORROMED MACHIMERY AHD EQUIPNENT
FROM JULY, 1990 TO JUNE, 1591 OY TYPE CF MACKINERY AHD BY PROVINCE, DIVIS[ON
KKD MATLONAL LEWELS

HUMRER OF FARES THAT HIRED ANDSOR BORROWED FARM TRAWSPORT MODES

_“_E.n__w.n____ AHD ECU[PHENT

-ﬂ ||||||| prrep—————— A L L R R R R R R R U e i ErEEE
PROV [HCE CARS E YAKS FAZM LORRIES TRAILERS DTHER
CENTRAL 14 4 5 28
KETTASLR] 0 0 0 ]
MEMIE] [ [ 0 [
REMA 1] 0 0 o
SERLA 0 0 a 0
TRILEW 13 g a &8
WEGTERH 134 F] 2 L1t
Ha BS 1 ? H49
HADRDGA S MANDSR &) i K] 1
n& 4 g 0 i2
WA THERH % ¥ 1 &
B 0 0 ] Ly
CAKALDROVE 23 9 1 1d
MALUATA [ [t} H] 27
EASTERK 0 | o 0
KEARAY ] D 0 1]
LAl 0 0 0 0
LoMA BT o 0 0 0
ROTUHA o 0 i 0
TOTAL 174 114 3 490




TADLE 32 : HKUMBER OF REPORTIHG FARMS THAT HIRED AND/OR RORRCMED MACHIKERY AHD EOUIPMENT
FROM JULY, 1990 TO JUHE, 1991 BY TYPE of MACHIHERY AWD BY FROVINCE, OIVISION
AN WAT IOHAL LEVELS

EH_H__“__..._: MUMBER DF FARMS THAT HIRED OR BOARCDWED ANIMAL DEAWMW [MPLEMENTS

FROVIHCE HAR ROH'S PLILIGH BCARITIERS OTEER
CEMTRAL 100 168 & 1hé
NATTASIR] & &1 (W] [}
NAMDE | 0 i} 0 0
REMA 0 a [ [u]
SERUA 0 a 1] U]
- TATLEW 54 G2 [ B0
H“_ WEESTERMW 136 im 27 538
na in z 0 157
HADRDGA S RAYDIER [ 1 & 145
RA 20 LB | 36
HORTHERN 11 50 a 106
ALIA 1 &3 ] LB
CAEALCROVE ] 13 i} [
MALUAT R a & 1] L
EASTERM a 1] 1] ]
KADAVL a I} 1] [
LALl a 1] 1] 0
LOMATYNIT a ] 0 I
ROTLHA ] 1 K] 1]
TOTAL ZhE 404 x5 T2




TADLE 33 @ HUMBER OF PFEPORIKNG FARMS USIKG FERTILIZERS FROM JULY, 19901 TO JUNE, 1991 BY TYPE AND BY PROVINCE, OIVISION AND NATIOHAL LEVELS
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HEL

ORGANIC [HORGANIT KGR0 - CHEMICALS

R1¥1S104 z.“.immr h e A EEEEEmEm e e e A EE EEEE T —————— sEmam EEmEm - EEEEE e —————

AND %

FROVINCE FARHS % YES [ 4] YES WO TES ND
CENTRAL 19062 ¢0.0 R 16516 s|m 15261 EEA I \3T&S
MATTASIH] Ti86 r.r 1457 ST 1949 GL3Y #h55 4551
MAMOST 1121 1 18 10583 ] 105 &0 1061
2E'Wl, ariw g.F 9 LA 214 202 324 2815
SERLIA 1470 449 2 119 470 1000 i 991
TEILEVU (PRt ¥ G306 60 11463 5203 1659 GiaT
WESTERN 3601 45,5 et IR102 25142 2LE39 22854 20547
ER 26340 efh FrLY 22571 15452 108&H 153504 10842
MADRCGA S HAYDEL 4a783 1.3 Y314 QLAY &AL G500 G144 5639
i a3 7R G.5 214 G062 3227 3051 29 I9Ra
YORTHERM Zeniz 23.5 2500 Aat02 G&20 BTG Thad 14959
ALl 3004 3.5 258 2828 503 2583 L) 2EAL
CREALDRTVE TIZE B3 L5 TahE 16k el 95 G531
WACLIATA 11590 11.% 1678 Tz ApLQ 431 £022 5368
EASTERY 10535 §1.0 1507 Rt 147 10%&R 363 iz
KADAyL 2518 F ] 2518 13 2505 12 Fals
LA dahh 3.0 ] LhAE a4 Erva Gk 2red
LA YITI | h.T 1273 LT &4 G4 4T v 508G
ROTLIHA hhe o.r Q@ Gl 11 il 148 fiity
ToTAL FS400 160,14 11652 A3708 3375 [} [ F LT L
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TABLE 34 MLMBEN DF FARHS COHTACTED BY HPD FROM JULY, 1990 TO JUNE, 1991 OY PROVEHCE, BIVIZION
AKD MAT[OKAL LEVELS

ULMBER OF FARKS

G R R I R e S S s ey

DIVISE1I0Y WUHBER VISITER VISITED ATENDED
ANT oF EY HP| ML HR|
FROVINCE FARME k1 STAFF OFF | CE DEHONSTRAT 10N

CERTRAL S04 18.3 L340 RO 1751
HATTARIR] 2309 L 1900 1570 ThE
[ £ 0.2 k1 55 17
EEWA L i.B [T 27a i)
SERLIA 51 1.7 IR 520 220
TATLEYUY 1607 5.8 154% 1226 &0
WESTERH H59% 5.6 ) 14 ited ] FEB0
EA 2187 F.a 1924 10EF fLlul]
WADROGA M MAVDSA Ingg 14 .4 KN i) £a0F
RA 2508 Pz 242 1755 13
RORTHERH G 23,7 &2 2818 100
AL 1554 5.8 1558 1154 G0
CREALDRONE S 3.3 B 355 143
MECLIATA F9e3 14,6 Irm 1409 254
EASTERK 2y 2h.E a5 210& 2r3
EAD&YL 1929 f.0 16219 ) 29
Law ' 708 . 1542 LT 157
LOMA TN J013 17.0 204 1199 i
ROTLMA H27 ) L 148 13

TETAL i 1000 25520 14041 G710
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HATIONAL LEVELS

DIVIETON HUMBER
AHD or

PO I HEE FARHS
CEHTRAL 42
HAITASIRL 2264
HAMOE] 18
REWA 260
SERUA 27l
THILEWU 102%
WESTERM 13503
Bh b el
WACROGHK N 2600
A 27145
KORTHERK 2303
BUR b3
CAKAUDROVE 10y
HACLIAT A 43
EASTERH G
KA AL 205
Laks 133
LOMKIVEITE 2
ROTUMA 54
TaTAL 2034B

—
b=l

—_

i
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==l el WAOD F sl

ORia B s uimes @

S

=
—

(=Rl =T © R il ot

[P, N R ]

HUMBER OF FAEMS REPORTIMG DEVELOPMEWT [M FARMING PRACTICE [M PAST 10 YEARS BY TWPE OF DEVELOPHEMT AMD BY PROVIHCE, DIVIZION AN

T¥PE OF DEVELDPMERT
AN ASS15TANCE

REW NEM LO&H ASS[5TANCE REDUESTED
EWTERPR [SE YARIETIES OBTAIHED REGQUESTED TO MPI
2552 3335 b5 1502 2212
1673 200a 33T 1504 1423
13 5 18 13 13
240 188 49 1] 128
7o 261 58 T 207
556 Ha1 20z 259 441
R 10045 hamz e 1923
A577 G4 T 3079 1319 T
1531 1949 S 951 119
1454 1628 1589 L o4
G5 591 08 478 TES
287 Faridi 75 L 225
153 14 1ay G100 LEHZ
158 197 LT 120 B
248 L1 115 19 150
e 131 9 ) 19
el Fed] 17 13 13
124 134 3 &5 5
5 33 & & i3
13372 16557 GRED 5417 5050
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TAHLE 3: WUMBER OF FARME REPORTING FISHEWG ACTIVITIES FROM JULY, 1790 To JUHE, 1981 BY FISH|NG METHOD AND BY PRCVIMCE,
BIWIS100 AND HATIOKAL LEYELS

BIvISIoN HUMBER FLSHING METHODS

-'E ET “E SRS A A S ISR I I NI IS I S SN IS SIS E NI NI RN R E RN EEE W
PROVIHCE FARMS % KAND FLEN HAND

RILLNET L1NE SPEAR FENCE COLLECT
CENTRAL 4907 18.0 35 2715 207 216,0 1249
KALTASIR] 4354 5.0 A9 E3E BT 131 665
KEHDS] 133 0.5 15 23 B 1] i
REUA 778 2.8 353 45 325 12 137
SERUA 414 1.5 1ad 203 138 0 ]
THILEWU 2224 8.2 315 1646 R &7 43
WESTERN 10724 39,3 2105 7021 5543 969.0 1052
BA TRE: 15,1 1048 1113 1897 728 203
KADROGA HAVDEA 4954 1 615 3102 2511 201 7is
i 1657 & 1 430 BAE 1135 a -
NORTHERK 7008 25,7 1557 a7 5123 49,0 118
BIA 1440 5.3 13z P18 1151 200 831
CAKALNROVE 3047 11.2 LT Fil et f050 2B3 P
HACUATA 519 9.2 AR 2351 1952 14 2l
EASTERN W4T 7.0 241 1680 5183 59,0 S
EADAVU 1540 5.4 14 1312 1063 9 278
LAl 1856 .1 38 1109 1054 185 215
LOHALYIT 934 C P 790 & 17 9
ROTLM 541 2.0 351 474 62 18 15
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TAELE 37: HUPBER OF FARMS REPGRTING FISHING ACTINITIES FROM JULY, 1990 TO JUNE, 1991 &Y
DISPOSAL GF CATCH AND BY PROVINCE, DIVISLON AND MATIOMAL LEVELS

DISPOSAL OF CATCH

U_..r__m_”_n_z Zimﬂm SaEEEEEmEEES = TEIELEEEEE R T
AND 0F FAMILY SALE FOR

PROVINCE FARME % CONSLMPT £ DM CASH HOTE
CEHTRAL AR0T 15.0 420 2 204
KALTASIRI 1556 5.0 1562 11 3
NAWIE] 153 .5 w5 ia i
REWA T c.8 587 103 TE
SERUA W6 ) g5 39 12
TAILEV 2226 B2 20540 il nr
WESTERM 10724 A ] eaoy nag 45
aa, G113 15,1 e T 455
MADROGA S UAWIS, HE54 1R.1 4514 102 I35
18 FE5T 5.1 1274 Y| 52
MORTHERM T 25,7 G097 b 513
LA 1447 5.3 1213 58 169
CAEAUDROVE naT 11.2 2T 5 173
BACUATR 251% 9.2 20H5 263 17
EXSTERK LE7D 17.4 L250 19 412
KALAYL 1540 5.8 1325 | 212
LAl 1656 E.0 15463 0 163
LOHAIWIT] s 3.h aT4 ¥ 51
ROTLHA 5S40 #.0 LB2 12 i

TOTAL 2rind 190,0 2377 1554 1w
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