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PREFACE

Adequate agricultural statistics are basic requi-
rement to national agricultural development objectives.
They provide information on the level of nutrition and
standard of living of rural population, on production
and distribution of fecod and agricultural products, etc.
All these data are esential for sound and proper natio-
nal planing.

The role of adequate agricultural statistics is qui~
te recognized by the Ministry of Agriculture and Forestry
Development. However, in spite of the efforts made by the
Ministry to improve and develop agricultural statistics,
the progress is not comparable to the desired objectives.
To speed up the progress in this field, it is necessary
to conduct the first census of agriculture as benchmark
for all agricultural surveys, and prepare a long-term
programme of food and agricultural statistics.,

Users of agricultural data from different Govern-
ment institutions are mainly interested in crop pro-
duction statistics. To fulfil the demands of the users,
the Planning and Programming Department of the Ministry
of sgriculture and Forestry Development has conducted
& national crop production sample survey.

The crop production sample survey was conducted as
nation-wide sampling survey and about 5,000 private hol-
dings were randomly selected for interviewing. Data on
area under major crops and yield of these crops were ob-
tained by area measurements and crop-cutting experiments
respectively.

This report comprises of six chapters and three an-
nexes. The first two chapters are devoted to a descrip-
tion of the objectives of the survey, its organization,
progress of field work, methodology of the survey, edi-

IX
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ting and processing of the data. The last four chapters
deal with the survey resu’ts, which are g eneralized on

the country level. Chapter I1I deals with the area under
major crops, their yield and production which were esti-
mated according to the data chtained from area measurement
and crop-cutting experiments respectively. Chapter IV is
devoted to distribution of holdings by size, land utili-
zation, fragmentation of holdings, and use of rertilizers.
Chapter V presents comparisons of area under major crops,
yield and production of these crops in years 1974/75 (1967
E.C,) and 1975/76 (1968 E.C.). Chapter VI deals with
analysis of sampling and non-sampling errors in the survey.
* Amnex I presents the results of the survey by six re-
gions; annex II - training programme, annex ITT -
gives a list of survey personnel.Two forms at the end of
the report are attached: Form CP-I Crop Production Que--
stionnaire 1975/76, and Form CP-MS Field Area Measurement.
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Chapter I
OBJECTIVE AND ORGANIZATION OF THE SURVEY

L 3
« | ~ W i e

1«1 Introduction

This chapter deals with the objective of the
survey, population under study, method of data colle-
ction, and organization aspects of the survey.

Based on the experience gained last year /[1]/,
this survey is designed to provide national level
estimates of area, yield and production of major
crops grown in the country.

Out of the total number of about 570 weredas in
the country 452 are of agricultural importance. How~
ever, due to inaccessibility and security reasons,
only 395 weredas agriculturally important were consi-
dered for the survey.

The methodology and organization®'for the survey ..
was prepared by the Statistical Working Group (SVWG)
which was established in 1974 by the Planning and Pro-
gramming Department (PPD) of the Ministry of Agricult-
ure and Forestry Development (MOAFD),

To facilitate the conduction of the survey and
to attain the results expected all the provinces
(excluding Eritrea) were divided into six survey
regions. Eritrea was not covered in this survey for
security reasons,

Adequate training programme was conducted in the
Headquarters and other regional offices to assure that
the supervisors and enumerators master all aspects of
the field work of the survey, Moreover, a special
team was set up for editing and processing the data,
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A total amount of Eth. $151,406, was expended to
carry out the survey, This amount does not include
salary of permanent employees and depreciation of ve-
hicles and equipments,

Objective of the Survey

The main objective of the survey is to get an est=
imate of reasonable precision on: area, yield and pro-
duction of the major crops grown in the country.

It also provides information on:

1) Number of holdings

2) Size of holdings

3) Land utilization

4) Type of land

5) Use of irrigation

6) Use of fertilizers

7) Membership of farmers association and
cooperatives.

Ultimately, it provides a national level estimate
of the above mentioned characteristics for 1975/76(1968
E.C.) Main Harvest scason (Meher).

An attempt is also made to provide regional level
estimates of the characteristics wentioned above; how-
ever, 2s the primary aim of the survey is to get esti~
mates at national level, this attempt should be consi-
dered as a by product of the survey.,

.The scope of the survey is limited to provide
area and production of the estimates major crops cul=
tivated by private holders. State farms and coopera-
tives are not included,



The major crops covered are:

1)
2)
3)
4)
5)
6)
7)
8)

Teff
Barley
Corn

Wheat
Millet
Sorghum
Horse beans
Field peas

1.3 Populatipn Under Study

1.4

9)
10)

11)
12)
13)
14)
15)

The population under sutdy

in the agriculturally important

570 weredas in the nation.

Out

Chick peas
Lentils
Haricot beans
Linseed (flax)
Neug (Niger)
Rape seed
Sesame

are the private holdings
weredas, There are about
of this total number 452

weredas are of agricultural importance.

Therefore, the number of weredas considered for

this study was 452.

However, due to inaccessibility and

security recsons 57 weredas are dropped. This reduces the
population under sutdy to the private holdings in the

remaining 395 weredzs,

Fifteen major cereal crops grown in these weredas

were considered for this survey.

Administrative Responsibility and Finances

The development of the metholology, conduction of
the survey and the analysis of the data were the sole

responsibility of the Planning and Programming Depart-

ment in the Ministry of /Agriculture and Forestry in
collaboration with Central Statistic Office,

The over all administration and excution of the :u
survey was fully under the head of the Planning and
Programming Department,

The Statistical Working Group
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(SWG) which was established in 1974 prepared the netho-
dology and orgenization of the survey.

The Statistical Working Group (SWG) consisted of
one BLO statistician, cne survey coprdinator, three PPD
staff members and one CSO staff. EPID and CSO have also
cooperated in supplying equipment and field personnel,

About $151,406 was expended to carry out the crop
sample survey. This amount cf fund was a2 part of the
budget alloted for carrying out crop sample survey by
the PPD/MOAF. The lump sum allocated to @over differe-
nt costs incurred in conducting the survey such as per-
diem, fuel, maintenance of vehicles and partly equipment
ceosts., The salary of permanent enployees, depreciation
of the cars and equipment is not included in the estima-
ted cost, The break down of the cost by items it as
follows (in Eth, $):

Perdien 106,552
Fueld 24,873
Maintenance 9,529
Transport 6,808
Miscelanecus 3,644

10T 4L 131,406

Questionnaires, Eorms and Instruction Manuals - Methods

of Data Collection

As a result of the experiance gained frm last
year's Agricultural Sample survey, we were able to
modify and simplify the questionnaires, forms and
insturction manuals as much as possible inorder to
minimize non sampling errors,



The questionnaires arc designed to get an object-
ive crop production estimcte for the whole nation, It
is expected that the information gathered from these
questionnaires and forms will satisfy all the users of
this type of statistics,

Different types of questionnaire and forms were
used to collect the necessary data.

One questionnaire for interview (CP - I), two forms
for field measurement (CP - MS, CP - M) and one form for
crop cutting (CP - C) were used.

CP - I inguires the following information:
1) General characteristics of parcels, fields and
production
2) Land use, type and size of holdings
3) Membership of Farmers'' Associations and

-~

cooperatives
4) Use of irrigation and fertilizers

The method of collecting this information was by
interview. In addition conversion list of areas and
production were used to convert local units into stan-~
dard metric units /[AJ/ .

Eorm CP-C This form records the weight of yield harves-
ted from a 4m x 4m plot. Two plots (4m x 4m)
are cut from eadh field., The weight of each
plot is recorded separately after the tre-
shing. Treshing is done as much as possible
in the manner the farmers follow, After two
weeks of drying the grain harvested for each
plot is weighted again to determine the
actual weight. The main purpose of the crop
cutting experiments is to get an cobjective
yield of each crop and determine the correct-~
ion coefficients,



Eorm CP-MS is a graph paper where a sketch of the sampled
field is rfr=2m using appropriate sccle to de-
termine the actual area of the field.

Form CP-M This form records the actual area determined
in Form CP-MS znd area estimated by farmer,
By comperin: the differences between the two
cstimates, the degree of over and undsr est-
imation can be calculated.

Moreover, threc supporting listing forms
were used; these forms are:

CPS-1 : records all holders in the selected adminis-
trative subdivisions.

CPS-2 : 1lists the sample of holding selected

CPS-3 : 1lists the fields in the selected holdings by

Crop.

Instruction Manuals

rven though an intensive trezining was provided for
supervisors znd enumerators et the Headquarter (Addis)
and some provimcéial towns, it is 2lways a2 must to provide
them with instruction manusls.

The ranual outlinesy dutics of field supervisors,
duties of enumerators, orgmnization of the crop production
survey, selection of samples, completing interview quest-
ionnaire form CP-1, field area mecasurement, drawing of
the field measured and crop-cutting experiment; a table
of random numbers is attached as an Annex.

Complete set of the questionnaire, forms instruc-~
tion manual used for this survey are available in the
Documentation Section of PPD, However CP-I and CP-MS
are attached in the Annex,
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1.6 Personnel and Eguipment

Personnel

The Statistical Working Group (SWG) which was app-
ointed by the Head of Planning and Programming Depart-
ment as pointed out earlier, put together all essential
aspects of the survey.

To facilitate the conduction of the survey end to
attain the result expected thirteen of the fourteen .°
admninistrative regions were divided into the following
six survey regions:

1. Northern region (Tigre, Wello)

2. North-Western region (Begemider Gojjem)

3. Central.Western region (Shoa, Wellega)

4, Southern region (Gemu “ofa,Cicamo,Bale)
5. South-Western region (x1lubabor, Keffa)

6. Eastern region (Arussi, Hararghe)

One regional supervisor was assigned for each survey

region. Twenty four field supervisors were appointed
directly under the regional supervisors. From three to
seven field supervisors were appointed for each survey
region, Under the authority of the field supervisors
field-teams were deployed. Each field supervisor had
from one to five field teams within his assigned sample
weredas, out of the twenty four total number of field

supervisors eight were PPD employees, e€leven were fromEPID

MPP areas and five were from CSO.

Sixty-one, two-men teams were mobilized throughout
the selected weredas in the country. The number of
selected administrative sub-divisions under any of the
teams vary throughout the country, however, each team
was responsible from two to eight sclected administra-
tive sub-divisions within the sample wereda,



Out of the total number of one hundred twenty two
enunerators thirteen were permanent PPD/MOLF employees
posted at the Headquarters in Addis Ababa or in branch
offices of some of the administrative regions. The
remaining oene hundred and nine enumerators were tempo-
rary employees recruited from Addis Ababa and other
rgspective regions,

There were a total of fourteen drivers assigned
all over the sample weredas, of these six were perma-
nent employees of MOAF and five were seconded from CSO
to assist upto the end of the survey. Two additional
temporary drivers were also hired,

Moreover quite a number of casual labourers were
hired by supervisors cnd fi:ld teams to assist them in
translation, guidance and guarding of camps,

Equipment

The availability of adequate equipment contributes
a lot to the success of such survey, A team supplied
with insufficient equipment ard logistics can perform
a poor Jjob which could Jjeopardize the result of the
survey.

These prevailed an acute shortage of equipment and
other survey facilities this year. Most of the defic=-
iency in the necessary equipment existed in the PPD/
MOAF. However, with whatever assistance and cooperat-
ion was possible from CSO, the field-teams undertook
the survey by combining the supplics and other resour-
ces available in both PPD and CSO.

The Statistical Working CGroup identified four
types of equipment essential for conducting the survey.
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These equipment include vehicles, tools and other
supplies, field equipment and survey. The first two
equipment are transportation facilities which include
cars, spare-tyres, Jjerrycans etc. The field equipment'
are mainly tents, sleeping bags and instruments necess-
ary for the zctual fiecldwork, some of the items are
compasses, tapes, protractors, hand scales etc,

The SYWG after selecting up the szmple wereda,
identified those wercdas which were accessible for
vehicles, for the inaccessible weredas, the field teams
were instructed to use horsés and mules which are usua-
1ly rented in rural Ethiopia. /At the outset the SWG
assumed that each field supervisor, regional supervisor
and the FAO statistician were to be served by a vehicle.
On this basis it was estimated that a mininum of 33
four-wheel=drivel vehicles were recuired. However, PPD/
MOAF had 13 vehicles at its disposal, CSO supplied five
vehicles and UNDP provided one vehicle. A total of 19
four-wheel dirve vehicles were available or only 58%
of the required vehicles were despatched to serve in
the crop sample survey of 1975/76.

These 19 vehicles were distributed by administra-
tive regions with the exception of Begemider, Arussi
and Keffa which were served by 2 vehicles each, the
other administrative regions had one vehicles for each.
Exceptional admiinstrative regions were Bele andWello
which had no vehicles supplied, but were seaerved by
vehicles from the Headquarters or from the nearby adm-
instrative regions. The 19 vehicles dispatched were
supplemented by vehicles from LPID and Regional Agri-
cultural offiders. EPID provided supervisors and
vehicles for the ficld teams assigned at the vicinity
of its minimum package arecas (MPP),



The details for survey equipment, field equipments
and tools and other supplies is indicated in the tables
below,

Rquired and available field and survey equipmentsg

Available
I tem Required
PPD|CSO | UNDP | Total
I 'Vehicles |
a) Cars 33 13 5 1 19 !
b) Jerrycans 66 30( 8 - 38 l
c) Spare-tyres 33 Hs A5 S ks 19 :
ITI Survey Equipment F : I l
a) Compass I e AN - T
b) Protractor | 91 : Y e e 35
¢) Handscale &ty | 4ol - & 40
d) Chain | 61 | 50| - - 50
e) Pole 450 450| - - 450
f) String t 183 | 183 [ e el = | 183
g) Ruler 91 [ 80§ - - 80 |
h) Clipboard | 91 2; - - ARG
ITII Field Equipment | !
a) Sleeping bag 152 BOI 10 Jrl 40
b) Tents 91 9: 5 : - 14
c) Mattresses 152 611 -~ b 64
d) Cooking Sets 91 61 - i - 64
IV.Calculating Machine 10 Si - i - 8




1.7 Training of Supervisors and Enumerators

The training course for all supervisors and for
enumerators of Wellega, Shoa and partly for Keffa,
Wello and Tigre was conducted in Addis Ababa by the FAO
Statistician and other members of SWG., The course last-
ed one weck and covered all phases of the survey operat-
ions namely se¢lection of samples, collection of data on
holding a2nd carrying out ficld measurement and crop-
cutting experiment. The training consisted mainly of
two parts, class-room trazining and field training. In
the classroom, the lecture dealt with the importance of
the survey, the responsibility of supervisors and the
technigues of supervision., The ficld training dealt
with the practical zspects of field mezsurement and
crop-cutting experiment. The details of the training
porgramme is attached in the Annex four,

Fifty four enumcrators were recruited ot the Head-
quarters (others were recruited and given the necessary
training by field supervisors with the help of regional
supervisors in their respective regions). The training
and recruitment lasted from three to eight days.

After the training programme was completed, evalut-
ion test was given both to field supervisors and enume-
rators. The purpose of the evaluation test was to find
out the effectiveness of the training programme. DMore-
over, 21l the necessary adjustment and retraining prog-
ramme was done to improve the quality of the supervisioh
as well as the data,



1.8 Progress of Field Jork and Supervision

The country was divided into six regions., From 7
to 15 teams depending on the plzce of one field super-
visor was provided with a vehicle cnd a driver., Their
duty was to watch the progress of the field work, check
enumnerators' work, rectify the mistakes made, etc,

The field work of the crop production survey started
during the first week of November and was completed by
the middle of February.

In addition to genercl checking of the field work
and scrutinizing the forms conmplited by the time of
their visit, the supervisors were also required to carry
out actuzl spot-checking of:

(a) 1listing of holders in selected aministrative
sub=divisions from which 10% of holders were
randomly selected,

(b) 2ll information collected and recorded by the
enunerators in accordance with the randomly
selected holders in the sample within a wereda.

The mistakes in the listing of holders had to be
corrected before selection of holders for the surveye.
The supervisor had to rccord his findings and the in-
formation recorded by the enumerator with respect to
2ll survey iftmes for the holders selected for his spot-
check, The purpose of this rationalized spot-check
was to have an objective assessnent of the nature and
extent of mistakes commetted by the enumerators,

The field work was also inspected a2t every stage
of its progress by the FAO statistician who visited
six out of thirteen province during the field work of
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the survey. His supervision was mainly aimed at ensu-
ring that the supervisors carried out their duties_pro;
perly and solving the technjical difficulties that might
arise, He was also collected information concerning
frame for conducting an agricultural census which might
be carried out in 1978.

Editing and Processing of tne Data

Prior to forwarding the questiomnaires to the Head-
quarters, the field supervisors had to check For omm-
issions, inconsistency when recording =and other erroir's

due to illegible writing on the spot.

During the field editing the supervisors scrutinized
to eliminate errors in the completed questionnaires and
forms and later, if errors were discovered a2t this stage.
the enumerators weres instiructed not to repeat such
errors and how to correct them, The obviocus errors
were corrected at this stege without making a reference
to the rospondent,

Specieal team of fourteen persoys was set up for
editing,processing and checking the dava in the head-
quarters! Their nain Jjob was to check whether all
answers to questions were obtained, The scrutiny of
the questionnaires and forms helped us to minimize
the errors macde &% the Time ¢f snumersiilon coasiderablys
The checking of area neasurement and conversion of local

units into staendard units took most of the editing time,

The data was processed by hand, The processing was
divided into three stages: !

Stage I - the deta were transferred from the guest-
ionnaires and forms to a2 special working
sheet.

o F
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Stage I1 - approprizte data prepared for each
wereda in the forms of working tables.

Stage III - Final tables were prepared for each
regions and for the whole country. All
stages of the data processing waw checked
by special team of 3 persons. All oper-
ations of the data processing took 6

weeks.

1.1M Preparation of the Report

It is very important to publish any report on time,
This is especially more emphasized with publications
of statistical nature. The information should be up
to date and timely.

To facilitate and meet this demand, the Economics
and Statistics Division has established a report writing
group.

At the initial stage, the group discussed on the
contents and feormat of the report. Later, specific
topics were allocated to each member of the group.
Moreover, the group met regularly to discuss on the
topics prepared by ecach member and made the necessary
comments and corrections,

Sone parts of the report were even started before
the processing of the data.

The members of the report writing group are:

Dr., Jan Kordos, FAO Agricultural Statistics Adviserx

Ato Dereje Asrat, Central Statistical Office

Ato Mersi Yehun, Planning and Programmning Dpt,

Ato Ghebre Selassie Mebrahtu, Planning & Programming
Dpt.



Chapter II

SELECTION OF SAMPLES AND ESTIMATION METHODS

2.1 Introduction

Yield, production, and area under crops are esti-
mated using sampling method -~ a scientific approach in
which randomly selected agricultural holdings and fields
are studied, In as nuch as possible, the principal ob-
Jjective of any sampling procedure is to select sample
holdings that are representative of all holdings in tha
country and be able to make statistically valid conclu~
sions on the basis of the sample. Sampling involves
minimum cost, labour and time; moreover, it leads to a
higher overall level of accuracy. It has some disadva-
ntages too. Apart from being subject to sampling error,
it does not permit all the exrcesps-classification required,

In order to arrive at a satisfactory conclusion
using sampling method, there are a number of basic pri-
neiples to be kept in mind; First of all, complete and
up-to-date sampling frames must be established from
which a sample of hpldings and fields can be selected.
Secondly, the sample size, i.e. the number of selected
holdings and fields nust be adeguate enough to give a
reliable estimate, Thirdly,., every agricultural holding
in the country should have a chance of being selected
in the samplej and t-is chance shcuid be known, It
should also be possible to estimate the reliability of
the estimates from the sample data themselves.

There are three elements in the process of sample
survey: selection of the sample, collecting the infor-
mation, and meking 2n ziunference about the population,

= A
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The three clenents are all interwoven and each has an
impact on the others.

This chapter describes the most important elements
connected with sampling design used in the crop produc-
tion survey.

Sampling Franmes

To select sanples of holdings and fields under
different crops for crop production survey we needed
lists of holdings and fields in the country. Such
lists are called a sampling frame. Since sampling .
frame is very important for the sample selection the
composition of the sample is directly based on these
lists,

There were no adequate fremes readily available
for agricultural surveys in LCthiopia durinz the prepa-
ration of this survey. Suitable frame would become
available after conducting population census whiel is
planned to be carried out in Jesnuary 1977. Untill
that time one may use zvailable lists of administrative
units (such as wereda, administrative sub~division or
Farmers! Association) for sampling purpose or prepare
special frame. But the construction of 2 frame suitable
for crop production survey may well constitute a major
part of the work of the survey.

Under these limitation, we decided to use list of
weredas (Ethiopia is divided into about 570 weredas,
out of which 452 are apgriculturally imporatnat), lists
of administrative sub-divisions or Farmers! Association
(where there was no complete list of Farmers' Associat-
ions in selected wereda list of administrative sub-
divisions were used as frame) we had to prepare special
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lists of holdings for selection purposes. Lists:of
fields under different crops were prepared on the basis
of selected holdings in adminstrative sub-division.

.List of weredas was up-to-dated and consisted of
all agriculturally important weircdas in the nation
(out of 452 agriculturally important weredas 57 weredas
were dropped for security reascns, thus frame for selec-
tion constituted of 395 agriculturally important weredask
If the list of.administrative sub-divisiocns wes out G4t
in selected weredas, list of Farmers' Associations was
prepared,

Sample Sizes

Availble financizl rescurces and organization possi-
bilities were .the main factors which determined the
sample sizes of holdings for "interview and fields for
area measurerents and crop-cutting experiments,

Available résources limited us to collect required
data from not more than 5,000 holdings, take about 4,000
fields for arez measurenrents and conduct about 1000 crop-'
cutting experiments. Then we Lhave to remember that as
the size of the sample becomes too small, the random
fluctuations increase so.much that the data may be wor-
thless. Obviously, this affects more the sub-groups
of population (e.,g, rcgions of the country) « the indi-
vidual cells of a cross-tabulation - since these get
only a2 fraction of the sample; if the sanple in these
sub-groups is too small, the tabulatiom will bc of no
value. For these reasons we confined cross-classifica-
tion to mininun.



2.4 Selection of the Samples

To soie extent existin;; sampling frame determnined

a choice of sample selection. For this survey only
lists of weredas and adrinistrative sub-divisions (or
list of Faruers' lssog¢iations in wereda) were¢ available.

To minimize the cost of the survey three stage

sample design wes appied:

(1)

(iii)

at the first stage 45 weredas were selected
with equal probability (30 weredas wcrc selec-
ted for the agricultural sample survey Eﬂ )
last year, and 15 weredas were selected this
year out of 395 weredas which were of agricul-
turcl impor{ance snd accessible for the survey
Weredas were ordered according tc crop pattern
and provinces hefore selection,

at the second stage 10 per cent of administra-
tive sub-divisions or [armers' Associations w
were chosen with equal probability in weredas
selected a2t the first stacge;

at the third stage 10 percent of holdings with
crop~-land were selected with ecual probability

in each administrative sub-division (or Farmers'

Association) which was chosen &t the. second s
stage, Holdings were selected from special
list prenarea for this purpose by enunerators
on wiich holdings with cropland were serially
nunbered and sclected for the survey.

*) 30 weredas were retained from last year to increase
efficiency of duynamic analysis, However, it was
possible to repeat the survey only in a few weredas
since new orpanization started and Farmners'! Assoc=-
iation were seclected =s secondary samnpling unitse.
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Selected holders were interviewed by enumerators
on area of different fields under crops and expected
production. The enumerators next prepared lists of
fields, separately for each crop, from which sub-sanples
of fields were selected for area measurements and crop-
cutting experiménts, Fields were selected systematically
with random starts as follows:

(a) 25 per cent of fields in sample (every fourth
field starting from randomly selected number
from 1 to 4) for teff, barley and maizes

(b) 33.3 per cent of fields in the sample [every
third field starting from randomly selected
number from 1 to 3) for wheat, sorghum and

horse bean:

(c) 50 per cent of fields in the sample (every
other field starting from randomly selected
number 1 to:2) for millet, field peas, chick

reas, lentils, haridot beans, flax, neug,

rape seed and sesame.

2.5 Method of Estimation

Since sampling method was applied to collect the
crop production data then it enables us to draw conclu~
sions about the whole population in the country, i.e.
about 2ll holdings with cropland in Ethiopia. We must
decide, therefore, how to make estimates from the
sample to population, and how to estimate the sampling
errors of such estimstes, Lstimation procedure is not
independent, but is guided by the manner in which the
sample has been selected.



In this scction we will deal with method of estima-
tion of several parameters of the population from the
numerical results obtained in the sample. These estima-
tes .are required not only for the whole pépulntion, but
also for the different parts of it, e.g. for different
regions of the country. The formulae of estimation
here applicable to the whole population are in general
applicable also to the part of it, and need not be dis~
cussed separately.

We are going to estimate mainly totals, averages
and ratios of different characgeristics using the sample
data, [Formulae for these parameters are given below,

Total value of characteristic X in population

I
s N % S =
N = 'n" __i*xi (1)

Where N stends for the number of weredas in the populat-
ion from which the sample was selected (452);

n - number of selected weredas in the sample( = 45);

Hi - total number of holdings in selected wereda i
which is estimated as follows:

=}

Iﬁl = —-j-'- H
" s ij (2)
3=1 :
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where Si stands for the total number of administrative
sub~divisons or Farners! Associations in wereda
i, e
s. - number of selected adminicstrative sub-divisions

i
or Farmers' /issociations in wereda 1,

Hid ~ total number iof holdings with cropland in
selected administrative sub-division or
Farmers' Association J in wereda i (list of
total number of holdings in selected admini-
strative sub-division or Farmers' Association

was prepared for holdings! selection).

Average value of characteristic X per holding esti=-
mated from sample data in selected wereda i, i.e. ii
which is given in formula (1), is calculated as follows:

5-: J=1 k=1 (3)

where xijk stands for the value of characteristic X in
selected holding k belongingz to administrat-
ive sub=-division J and wereda i,

h, .- number of holdings selected in administrative

sub-division J and werecda i,

iJ

According to formula (1) we will estimate total
area under crop in question, total crop production,

| 26 &



total area of cropland, fallow larid, other land and total

area of holdings (data collected according to farmers!
reporting).

We can also estimate usins formula (1) total number
af holdings in population

if we put for xijk=1’ then
e
X
i=2/ M4 (1)
i=1

Average value of characteristic X per holding in popula-
ion

We will get average value of characteristic X per
holding if we divide formula (1) by formula(4), i.e,

>l
[
E‘

- (5)

Using formula (5) we will estimate average area

under crop per holding, average of total arca per hold~
ing and so on,
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Ratio of two guantitative veriates in population

If we want to estimate ratio of two charecteristics,
e.&¢ X and Y, then first we should estimate the totals
of the two charecteristics for the populution by formula
(1) and take ratdo of these totals:

! (6)

Kok

where ii and fi are calculated according to formula(3).
Using fornmula (6) we will estimate average
yield of different crops, here X will stand for crop
production, and Y for area under Crop.

W
n

L
n

The forumlae given above can be aprlied to estimate
different parameters of the population using the data
collected from farmers during the survey, i.e, according
to farmers' reporting. The main objective of this survey
is to estimate crop production for major crops and area
under these crops. The total crop production can be
regarded a2s the product of its area (i.e. area under
crop) and the mean yield yper hectare. These two quanti-
ties may, therefore, be estimated seporately. It is well
known that crop production data according to farmers!
réﬁdrting are usually underestimated. For this rcason
we applied objective methods of area reasurement and
crop~cutting experiments to estimate area and yield
respectively. We combined both data, i.e. data colle~
cted from farmers znd obtained from field area measure-~
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ments and crop-cutting experiments to estimate area
under crop and yield.

Estimation of arez under crop

As mentioned zbove, area under crop estimuoted ace~
ording to fermers! reporting is usuclly underestimated.
To correct the ares under crop estimated by farwers, a
sub-sample of fields was selected out of all fields
under crop in question and these fields were measured
by special teams.

Total area under crop according to farmers' repor--
ting is calculated by formula (1) as follows:

where Ei is average area under crop psr holding calcu~
lated according to formula (3) from the sample data in

wereda i,

A sub-sample of fields under crop in question in
each wereda was selected, and after field area measure-
ments the following ration was calculated:

g;
S
> aif{m)
B AN £
c,(a) = z (e)
::‘""'J
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where &y stands for the number of fields selected for
aren peasurenents for crop in question in
wereda i,
aif(n} areca of the field £ under crop in question
estimoted according to area nmeasurenent in
wereda 1i,
a;p = area of the field f under crop in question
estim-ted according to farmers! reporting in

1
wereda i.

Taking into account formulae (7) eand (8) we give
corrected formula for estimating area under crop as
follows:

3, aici(a) (9)

where 51 and ci(m) are calculated according to formulze
(3) and (8) respectively,

Estimation of average crop yield

Avercge crop yield is first estimated according to
farmers' reporting by formula (6):

7. 2= (10)
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where ﬁi stands for average crop production per holding
in selected wereda i, and calculated by formula

(3);
ai as above,

hverage crop yield calculated according to formula
(10) is usually underestimated. To estimate average
yield correctly, using objective method, a sub-sample
of fields under crop in-question was selected and crop-
cutting experiments were conducted, On each selected
field two plots (1F ﬁzeach) were randomly chosen, harve-
sted and threshed., Average yield according to crop-
cutting experiments for crop in question was calculated
by following formula:

m
= 1
E (w1t + wzt)
t=
=
c

x 10 Xgs/ha (¥1)
32«m

y

where m stands for the number of fields under crop in
gquestion on which crop-cutting experiments were
conducted,

Wi~ Weight of grain (in grams) obtained from the
first plot in the field t after two weeks of
drying,

Wy~ Weight of grain (in graws) obtained from the
second plot in the field t after two weeks of
drying.

32 i#s sum of gquare meters on the, two plots selected

in the field (area of each plot is equal to 16 =*).
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using the same fields on which crop-cutting experiments
were conducted we may estimat average yield according
to farmers' reporting:

L
v = Kgs (12)

where Qy stands for crop production from field t accor-
ding to farmers' reportingfin kilograms),

a,~- area of selected field t and estimated accor-~
ding to farmers' reporting (in hectares).
To firxd out to what extent yield adcording to farmers!

reporting is underestimated (or overestimated) the
following ratio is calgulated:

-

c(y) = zﬁ (13)
y

where ?C and y are calculated according to formula
(11) and (12) respectively.

Corrected average crop yield is calculated as
follows:

'Y'c = ?XC('Y) (1!"')

where ¥ and c(y) were calculated according to formula
(10) and (13) respectively.



Estimation of total crop production

As mentioned above, the totzl crop production
can be rcgarded as the prouduct of its area and the
mean yield per hectare. We estimated already both
ccmponents, i.e. area by fermula (9), and the means
yield per hectare by formula (14). Total production
is, therefore, estimated as follows:

Q. = A(m)- Yc (15)

Cc

where A(m) was calculated according.to.férmula (9)

and Yc was estimated at regional level, but for

the country as a whole was calculated as follows:

6

=l
1}

where ﬁi{m) stands fo* area under crop in question
in region i (i= 1, 2,...,6)3
%-- the mean yield according to farmers' re=~

porting calculated by formula (10,
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2,6 Estimation of Sampling Errors

We estimcted several parsmeters of the copulation
using sanmple data, but these estimates are subject to
sampling and non-sampling errors, Non-sarpling errors
will be discussed in the last chapter of the report.
Here we confine ourselves only to method of estimation
of sampling errors and give general interpretation of
these errors,

Size of sanmpling errors depends on such elements
as sample design, methed of estimetion, sample size and
variability of characteristics in guestion, /is a rcugh
approximation, it is true to szay that sampling error
depends on the sample size, nct the sampling fraction.

The feature of sampling errors refers to the dis-
crepanctes between the sample estimates and the populat-
ion values that would be obtzined from enumerating all

units in the popul-tion (e.g. all holdings in the country)
in the same way in which the sample is enumerated. These

discrepancies are ﬁnavoidable beczase sanple estimates
are based on data for only a sample of units, The

employment ¢f sampling method, however, enables estimates

of the ~verage magnitude of thes:c discrepzncies to be
made, /8 a measure of these average discrepancies in
sampling theorty a standzrd error is accepted. The
standard error gives an idea of the freguency with
shich errors (differences between the sample estimate

and the popul:tion value) of a given mangitude may be
expected to occur if repeated random samples of the
same size are cdrawn from the population. Usually
errors smaller than the standard error will occur with
a frequency c¢f about 68 per cent, provided the estimate
is approximctely normelly distributed, )
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Since we applied 2 three-stage sample selection,
then calculating the standard error will be a time
consuming procedure., It is obvious that it involves a
great amount of work, and much too expensive., At times
the variance computations might cost much more than the
tabulation of the survey data themselves. Therefore,
inorder to simplify clauclations we used sub-samples
method (interpenetrating samples).,

According to this method wedivice the sample into
a number of sub-samples ot random, and use each sub-
sample to make estimates of the totals, Each one of
the sub-samples widl reflect the varicus steps of the
sample selection so that the estimate from each sub-
sample is an estimeate of the total with the same sample
design as the whole sample - except, of course, that
the sample size is much smaller, In computing the -
standerd error it is exactly the standard error between
different estimates of the total in which we are intere-
sted,

411 primary sampling units (weredas) were divided
into 5 sub-sample randomly (each sub-sample consisted
of 9 weredas)., For each sub-sample characteristics in
quesEicn, were claculated averages, i.e. §1, iz, §3, i&
and X5y where i1 stands for estimate of the first sub-
sample, i2 for the second, and so on., Next we calcula-
ted average for all sub-sample as follows:

-3
Vo (16

=
Hi
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where is stands for characteristic calucated for sub-
gample. Bt B w1, 2 eesd Fs

Standard error is calculated from the following

_‘\;oéi

*‘;1’

formula:

-%)* (17)

We calculated also rel-standard error, i.e, coeffi-
cient of variation of standard error zs follows:

v(T) - 2= (18)

Sanpling errors for some of the most important
characteristics calculated according to above method
are given in the last chapter of this report.



Chapter 1III

AREA, YIELD AND PRODUCTION OF MAJOR CROPS

3.1 Introduction

Area, yield and production of major crops consist-
ing of teff, barley wheat, maize, sorghum, millet, horse
beans, haricot beans, chick peas, field peas, lentils,
flax, neug and sesame, were estimated according to far-
mers' reporting, field area measurements, and crop-cuttz
ing experiments.

The survey was confined to private peasant holdings
in the agriculturally important areas of Ethiopia, ex~
cluding nomadic areas, state farms and co-operative farms.

Information on areas under major crops were collected
as mentioned above, by interviewing the holders. It is
well known that areas reported by holders are usually
underestimated, and should be corrected., To correct
area of major crops reported by holders, a sub-sample of
fields under major crops was selected and measured.

Yields of major crops, calculated as ratio of pro-
duction and area reported by holders, are also underes-
timated. Crop-cutting experiments were carried out for
a sub-sample of fields to correct yields calculated acc~
ording to farmers' reporting.

Having corrected area under major crops and corre-~
cted yields, crop production estimates were obtained as
the products of area and yield.

The data concerning area, yield and production of _
major crops generalized for the whole private holdings
in the agriculturally important areas of Ethiopia are

“.BZ =
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presented in this chapter; however, appropriate data
by regions are given in the annex,

Number and Area of Holdings

The total number of holdings with cropland in the
agriculturally important weredas is estimated (applying
formula (4) in chapter II), at 5.1 million which occupy,
accprding to farmers' reporting, 6.0 million hectares !
(this includes fallow lend and other land within the
holding in addition to cropland). Thus the average area

of holding is 1.16 hectares. Cropland reported by holders,

as shown by area measurement, is underestimated approxi-
mately by 28% (see section on “Field area measurement
results? of this chapter). Thus, it was possible to
correct area of total holdings which, after this correc-
tion, is estimated at 7.7 million hectares, and the
corrected average area per holding is 1,49 hectares,

These estimates are subject to sampling errors sinse
they were estimated on sampling besis. The sample con-
sisted of 4,452 holdings, 3,463 field area measurements,
and 871 crop-cutting experiments., Analysis of the preci-
sion of these estimates, and others, are given in chapter
VI (Analysis of sampling erros).

-

Area, Production and Yield of Major Crops Reported By

Farmers.:

Data on area under mejor crops and expascted procductison
were ccollected by interviewing the holders. Area and
production were given in local units and converted into
hectares and quintals respectively in the field by
enumerators ( see [4] ) o
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The data collected from the sample of 4,452 holdings
were generalized for all holdings, i.e. 5,129.,8 thousand
in the agriculturally important weredas of Ethiopia.

Areas under major crops were estimated using formula
(7), while total production by formula (1) as given in
chapter 11,

Average crop yield was caluclated by formula (10)
as the ratio of crop production and area under ¢rop in
gquestion.,

According to farmers'! reporting, it is estimated
that 1,353.2 thousand hectares were under teff, 604.6 .
thousand hectares under maize, 585.8 thousand hectares
under sorghum, 507.3 thousand hectares under barley,
335.3 thousand hectares under wheat, and so on,

Details of the estimates of area, production and
yield of major crops reported by farmers are given in
table 1,

The data presented in this table are underestimated

and must not be used dircctly. However, it is possible
to correct them using objective methods,

Field Area Measurenment Results

It is well known from international practice that
area under different crops reported by farmers during :
interview is usually underestimated. To correct this
area, it is necessary to measure a sub-sample of fields
under different crops. Eventhough this method is more
expensive than interview method, it is necessary if one
wants to obtain more accurate data.
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Table 1

ESTIMATES OF ARLA, PRODUCTION AND YIELD OF MAJOR
CROPS ACCORDING TO FARMERS® REPCORTING

s Area Production Yield
Lrop Thousand Thousand Quintals
hectares quintals per ha,

(1) (2) (3) (&)
SReh ey o TV 1220028 1 O 4959 Sl LBl
_§§§192________-___JQZ;g____éLQEZ::__.____2:1___1
L0l oW TR (S L BRI - 00 ) WO 6.5___|
WaL2e e o ] 8040 el e e 6.8___.
_Sorghum_______ | __ 28,8 1 40408 ot . T8 ]
. Millet ______ | |__-272.0_ 1 1,091.2_ _1_ ___ 402
_Horse beans | _164,3 | 1,082,8 | g08 1
| _Chick peas 1 __124.8_1 ___ <53 L TR DA
:_EEEEEQE_EEQQE_J____§Z;Z_*____122;2_-]___*§;§___T
JField peas____ | ___ 80, 7 Rl 2@&:2--1____é:§__~_
phentils. S el . 35:@_-____1§§:§_~1_”__§:§____
AR L SO OV §9:§--____QQQLZ__+__ﬁ_§LE___-
i 0TSl T A U 1 380 D o 7 28825 _ | ___1.6___|
| sesame. S5 Mol amdnl W gosel| o T8 )

Others Jf 15,8 sha | k.3
=£9§5%=§£gg;;§§=L§é2§§£é;==éé§§285§==1====_52====
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In this survey it was expected that about 4,360
fields would be measured Tor major crops, but only 79.5%
of the selected fields (3,463 fields) were accepted. In
6.6% of selected fields farmers refused to allow measure-
ment and over 4.3% of fields were measured not correctly
and were rejected during editing. Some failure in the
field measurements were connected with the lack of equip-
ment (compasses, chains) and inadequate supervision.

The results of field mensurement are given in table
2. Column 2 shows the number of field measured znd accep-
ted. In column 3 averages cf area in hectares per field
obtained during field measurements are given, In column
4 averagesof%rea feported by farmers for the same fields
which were measured and presented. In column 5 area
correction coefficients which were caluclsted as quotie-
nts of column 2 and column 3 are given, Area measurement
results by region are given in the annex.

The area of total cropland is underestimated appro-
ximately by 28}, Area correction coefficients for major
crops show that the smallest underestimation of area
were for sesame (0.4%), millet (14%), flax (15%) and
barley (16%); whereas for wheat, horse. beans, chick
peas, and other crops the undere¢stimation ranges from
18% to 80%. Such cases Jjustify that area correction ere
necessary.

Corrected Arca Under Major Crops

Having area under najor crops according to farmers'
reporting and correcction coefficients for these areas,
we can obtain corrected area under major crops. Corr-
ected area for each crop was estimated as a product of
the area reported by farmers under this crop and area
correction coefficient for the same crop at the wereda
level,
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Table 2
IELD ARE/A MEASUREMENT RESULTS
Aversge are
Number | per field Area correc+
Crop v [oSoreaBl SR tion coeffi-
ments rement | report & s
in hecteres
(&D) 2) &) (&) ©3)

LEDE T AT = 0,360 1. 0.286 0F Lght, 258 1. |
2 g S PR §Z§_____1_Q;é§9 _____ 0.292__1 ___ 1% e
Yead MRl . [_EZZ ______ 0.463 | 0.310 | __ 1,494 |
Maiges j. | L I8 s i 05289 | 0,242°0 L 28 1y 1950k
Sorghum ______1 2506 . 10309 1 0.261 | ___ 1a 184 s
Bt o - - S 4 0,312 1. 0.2t PR 1,930 ]
_Eszge_észnﬁ___l_29é ______ 0.362_|_ 0,232 | _ 1,560 ___|
_Chick peas____| pades ) 0.475_1__0,263 | _ 1,806 ___|
aricol Begns b S0 Sl Q:l@é-]--@:ié?--L___1;39§ ______
_Fleld peas . ]| 119 __ . 0,279 1. 0215 1 _.__ 1,298 ___.
Lentils 1 __ 4N T 0,322 | 0.249_ 1 __ 1295 . °
R ANt AW 2 T 5 N v 9;§§§--__9:§92__r___1:129 ______
Newg__________| 150_____|o.486_|_ 0.392_|___ 1,240 .|
iSegame . 1 o 3 gl 2.390_ 3. 2.280 ) .. 1.004 |
Others 23 0.234 0,145 1.614
8Osl YR o B e MRS b LN L €. S TSR C




Table 3

CORRECTED AREA

SN |

UNDER MAJOR CROPS

Corrected area

<1) (2) (3)
15 R ¥ g P o B A
Barley | B | T A
WHCRE S 0 T O 500.0_ | . . 8,9 L5
aNaage us R L Telsb PN 0 13,0 s
JSetepum . . 4 nas.3ii] 1258, o
Mgt 0 Lo R T o A
_H9€§§_9E§§§___J L 288 T o L A
Chick pees | 197,501 3.5 |
Haricot beeans | ___ H2ags " PEN e D48 e
22 (o TR N T A e PR AR
yleritils . oo G L 0 Pl g 18D R,
SELE e iy 8 T FH_,“éaﬂﬁm_“____l_é _______
L SR oo J8A6URL T R0 L
Sesame_ | A S T L TR e ir
Others | 40.6 T 0.7
_Total Cropland | 5,606,0. .1 _100,0 . ..
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FPig., 1. PERCENTAGES OF AREA UNDER MAJOR CROPS
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According to the above correction, it is estimated
that 1,720.6 thousand hectares (30.7% of total area of
cropland) are under teff, 727.6 thousand hectares (13.0%)
are under maize 718.3 thousand hectares (12.8% are under
sorghum. The details of the corrected area under diff-
erent crops are given in table 3. As can be seen from
table 3, teff, barley meize znd sorghum account for
about 67% of total area under major crops. The correc-
ted area for major crops given in this table arees mainly
used for crop production estimates.

Crop-Cutting LExperiment Results

Crop--cutting experiments were carried out to
correct yield of najor crovs calculated from production
data and area reported by farmers. It was expected to
conduct crop-cutting experiments on not more than 1,000
fields hoping to use every fcurth field selected for
area measurements (out of 4,000 fields). Moreover,
since the surveyv started in November instead of Septe-
mber, then it was decided to carry out crop-cutting
experiments on all fields selected for area measurements
in order to get sufficicnt number of fields. As a @
fesult of this approach, crop-cutting experiments con-
ducted on 917 fields, out of which 871 crop=-cutting
experiments were accepted as correctly done (46 crop-
cutting experiments were rejected duripgg editing). .
Two plots were randomly selected from each field (16 ma

each: 4m x 4m) which brings the total number of plots

to 1,742. The harvested plants from each plot were
threshed by hand and the grain were weighed., The
threshed grains from each plot were stored into small
bags separately for two weeks. After two weeks of drying
the pgrains were weighed again to determine the actual
yield for calculation purposes.
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sverage yield for each crop in question was cale

culated by forrula (11) as given in chapter II. Using
the same fields on which crop-cutting experiments were
conducted, average yield acccrding to farmers! report-
ing was calculated by fornula (12)., Yield correetion
coefficient which is the ratio of yield from crop-
cutting experiments and yield from farmers' reporting
was calculated by formula (13).

The results of the crop-cutting experiments are
given in table 4. Since the sample size was too small
to infer for regions, the inference is done for the
country as a whole, The number of fields on whieh crop~-
cutting experiments were conducted are given in column
2 of table 4; in column 3 - average yield according to
crop-cutting experiments; in column 4 - average yield
according to farmers' reporting; and in column 5 -~ yield
correction coefficients are given.

Table 4 shows that the average yield of all major
crops from crop-cutting experiments is higher than the
yield calculated from farmers' reporting., Yield correc~
tion coefficients range from 1.16 for flax and field
peas to 2,39 for rizize, but these changes might be sub-
Ject to sampling errors (size of samples for crop-cutt-
ing experiments are varying from 2 for field peas to
240 for teff),

Corrected Yield of Major Crops

Having calculated yield acccrding to farners'! re-
porting and yicld correction coefficient from crop-
cutting experiments, we may calculate corrected yield
by formula (14) as given in chapter II, For example,
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Table 4
RESULTS OF CROP-CUTTING EXPERIMENTS
LAverage yvield
Crop Nug?cr! according to zéiigction
fields ?;“E;;ftt“ ﬁi;ﬁiif;a coefficient
Kgs/ha
(1) (2) (3) (&) (5)

O S 2010 B STl L] il GRT 7 e
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___________________________________ SNl L T
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for teff yield according to farmers' reporting is 4,77
quintéls per hectare, and yield correction coefficient
for the same crop is 1.44, then corrected yeild for
teff is equal to the product of field reported by
farmers and yield correction coefficient, i.e.

4,77 qt/ba % 1.44 = 6,87 qt/ha.
Corrected yields of major crops are given in table 5 &
Moreover, the following additional componmnts are given
in table 5: in cclumn 2 - yield correction coefficients,
in column 3 - yield according to farmers! reporting and
in column 4 - corrected yield which is the product of
column 2 and column 3 ,

Yield according to farmers reporting in column 3

was calculated as follows:
6

L

i

-

=i
i

g

Where Ai/m/ stands for corrected area under crop in
question in vegion 1 /i=1, 2,...,6/;
¥, -~ yield according to farmers' reporting in
region i (calculated by formula /10/ ).
Therefore, the corrected yields given in column
4 are the final estimates of yields of major crops
grown in the agriculturally importaent weredas.



Table 5

CORRECTED YIELD

e

e
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CUTTING EXPLREMENT RESULTS

MAJOR CROPS ACCORDING TO CROP%.

Yield ‘Yield‘ :
coefficient reporting
Quintals/hectare
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rig, 2. Yields for selected crops
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3.R Estimates of Corrected Area, Yield and Production
of Major Crops

As mefitioned in chapter II ("Method of estimation')
the total production can be regarded as the product of
area under crop in question and the mean yield. Both
components : corrected arca of major crops (table 3),
and correct:d yield (table 5) are already estinated,
Therefore, total production is estimated by formula (15)
as given in chapter II. .As mentioned earlier, we have
divided the country into six regions., To estimate the
total production of crops for the whole country, we
estimate the total production for each region and
sunmed up through the productions .of the six regions,

The estimate of the total area of cropland is
5.6 million hectares, out of which 1.7 million hectares
(30.7% of cropland) is under teff, 0.6 million hectares
under barley (10.7%), 0,5 million hectares under wheat,
0,7 million hectares under maize (13,0%), 0.7 million
hectares under sorghun,

The details of area under major crops, yield and
total production of these crops are given in table 6,

Among the major cropssurveyed, the highest yielder
ts maize (18.0 qt/ha), following by sorghum (11.2 qt/ha),
horse bezns (11.# gt/ha), millet (9,8 qt/ha), wheat
(9.6 gqt/ha), and barley (9.3 gt/ha), The lowest yielders
are : field peas, flax, neug and sesame which is

about 3 qt/ha for each, The over all average yield
of all major crops is 9.4 qt/ha.

Total production is the highest for maize amount-
ing to 13,1 million quintals (abbr. mill, qts), followed
by teff 11,8 mill. qts, sorghum 8,0 mill.qts, barley 3.6
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Table 6

ESTIMATES OF CORRECTED ARE., YIELD AND PRODUCTION
FOR MAJOR CROPS

Corrected

Crop area yield I production
| Thousand | Quintals } Thousand
|

hectares; per hectare quintals
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mill.qts, wheat 4.8 mill.qts, millet 3.1 mill.qts, horse
beans 2,9 mill.qts, chick peas 1.0mill.qts neug 0.8
mill.qts, Total production for 2ll major crops is esti-
mated to be 52,8 million quintals.

The data given in table 6 should be considered as
the final estinates of area, yield and total production
of major crops, for private peasant holdings in the
agriculturally important areas in Ethiopia in 1975/76
{1968 E.C.).



Chapter IV

SIZE OF HOLDING, LAND UTILIZATION, FRAGIIENTATION
AND USE OF FERTILIZERS

4,1 Introduction

The data collected during the crop production
survey enables us to estimate not only area, yield and
production of major crops which were presented in
pervious chapter, but also to estimate some characte-
ristics which can helpwus=s2-5:5 size of holdings, land
utilization, fragmentation and use of fertilizers.

For this survey, the area under the holdings has
been classified into three land-use catagories, namely
(i) cropland (ii) fallow land and (iii) other land,

Cropland is defined as area under annual crops as
mentioned in the prewvious chapter, Fallow land is de-
fined as land which is known to have been once culti-
vated but was not sown or planted with any crop in the
1975/76 (1968 E.C,) agricultural crop year, Other land

is defined as land not classified under any of the above
land-use catagories, such as vegetable garden, land under

permanent crops such as coffee, chat, fruit, etc,

Size of holding is determined by total area of
holding, which is area under cropland, fallow land and
other land. Seven area groups were adopted, to help us
enelysing the holdings by size of total area.

The results on the various aspects of the size of

holdings, land utilization, fragmentation and use of ffer-
tilizers: by region are given in the annex, Here we have

confined ourselves to the presentation and analyse the
data obtained from the sample and generalized for all
holdings in the agriculturally important weredas in
Ethiopia.

T -
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4,2 Distribution of Holdings by Size of Total Area

In chapter III all characteristics of the holdings
are presented as =veragesor totals (i.e. area, yield
and production of major crops), But for some analytical
purposes it would be intresting to know what kind of
holdings constitute the sample, how many holdings belong
to different area groups, and values of the different
characteristics in these groups. To perform such analy-~
sis each holding is classified into one of the following
seven area groups according to total area of the holding:

(1) under 0,10 hectares
(2) Ba1T = 03507 "'
(3) 0.51 - 1,00
(4) 1.01 -~ 2,00 n
(5) 2,01 - 5,00 "
(6) 5,01 -10,00 2
(7)10.01 and above

According to the classification made above, it is esti-
mated that 159.4 thousand holdings (3.1% of the total)
fall into group 1; 1,744,5 thousand holdings (34.0%)
into growp 2; 1,211.7 thousand holdings (23.6%) into
group 3; 1.138.3 thousand holdings into group 4; 790.1
thousand holdings (22.4%) into group 5; 82.9 thousand
holdings (1.6%) into group 6; and 2.9 thousand holdings
(0.1%) into last group.

The above classification was done according to
total area reported by farmers, but it is well known
that the total area collected during interview from
farmers is usually underestimated, a2s shown in chapter
ITI. The total area for each holding was corrected

according to field area mezssurement results (see
field erea measurement results as given in Chepter III)
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and all holdings in the sample were re-classified accos
raing to corrected total area. This procedure gives

us corrected distribution of holdings by size of total
area.

According to the adopted classification and the
procedure mentioned above, it is estimated that 66.7
thousand heoldings (1.3% of the total) fall under group
1; 1251.7 thousand holdings (24,4%) into group 2;
1359.4 thousand holdings (26.5%) into group 3; 1215.8
thousand holdings (23.7%) into group 4; 1031.1 thousand
holdings (20.1%) into group 5; 194.9 thousand holdings
(3.8%) into group 63 10.2 thousand holdings (0,2%) into
last group. Comparison of distribution of holdings by
size of total area estimated according to farmers' re-
porting and corrected by field area measurement result
are given in table 7 both in number and percentages.,

Nunmber and Area of Holdings by Size

It is estimated according to farmers reporting
that in the country as a whole, 60.7 percent of the
holdings have less than one hectare accounting for
only 25.1 percent of the total area of the holdings,
Medium-sized holdings reanging from 1 to 5 hectares com-
prise 37.8 percent of the total number of holding, and
67.0 percent of the area. Larger holdings of 5 hectares
and above account for anly 1.7 percent of the number of
holdings and 7.9 percent of the area, The details are
given in table 8 both for observed area as given by
farmers and corrected area,

The data in table 8 may be illustrated graphically
by a curve known as the Lorenz curve. The Lornez curve
of concentration is particularly useful for the present-
ation of the distribution of holdings by number and area.



Table 72

DISTRIBUTION OF HOLDINGS BY SIZE OF TOTAL AREA ESTIMATED
REPORTING AND CORRECTED BY FIELD MEASUREMENT

ACCORDING TO FARMERS'

RESULTS

Holdings by size of total area

(in hectares)

. Distri- k
Holdingsj y .tion | Under 0.11 0.51 1.01 2.01 5.01 16-€7
0.10 ~0.50 1.00 -2.00 -5.00 |-10.00 & Total
above
(1) (2) (3) (&) (5) (6) (7) (8) (9) (10)
In thousand
Numbep=—hoP8=____|159.% | _ A744.5 11211.7 | 1138.3_ | 790.1 | _ 82.9 | 2.9 | 5129.8 _
corr. 66.7 125457 1359.4 1215.8 1031 .1 194.9 | 10.2 5129.8
per cent
Per cent :EEE: _______ é.-.:l.. ________ 2&:9 _____ gé:é _____ ‘22:2-----22:& ______ j:é_. _...9:1..___._199:9-._
corr. 1.3 24 .4 26.5 23.7 20.1 3.8 0.2 100.0




Tbale 8

PERCENTACE

ATITA

I

DISTRIBUTIONS OF NUMBEIR AND AREA
ESTIMATED ACCCRDING TO FARMERS! RIPORTING
MENT REZULTS

OF HOLDINGS BY SIZB OF TOTAL

ANT COMRECTEDT BY AREA MEASURE~

e l HBldings by size of total areza {in hactares)
Distri~ Holdinss " :
bution e IRE badox 0,13 T 0,51 | 1.01-] 2,01 5.01 | 5,01
At} O 10 ~0, 50 | ~1.00 h-_-g_.?o_q_;_,-_s.oc__. -10.00 | Love
D) (2) O ) T 5) {16y w] o (8] Sle gkl
Cumulative percent of tcual
! ! b L ! 1
numbor 301§ 371 |60.7 |82.9 [98.5 | 99.9 | 100.0 § 0
Obsserved — e - o
areca 02 I 9.6 25,1 5.8 g2 3 09,8 100,0 Y
numbser 3 125.7 52.2 75.9 96.0 99.8 100.0
Corrected i =t =
area 0,1 I 5.4 18,2 40.9 81,9 98.5 100,0
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(see fig 3). From table 8 one may find Lorenz coeffic-
ient of area concentration by holdings. This coeffici~
ent 1is 0,46 both for observed and carrected distribu-
tions. It hs also possible to estimate from the table

8 that 20 per cent of holdings from the lowest area
groups cover 4,7 per cent of totel area, and 20 per cent
of holdings from the highest area groups account for
52.2% of total area. Which shows that 20% of holdings
from the highest area groups cultivated 11 times more
area than 20 per cent of holdings from the lowest area

groups.

Number of Holdings Growing Different Crops and Area

Under this Crops by Szie of Toial Area

The total number of holdinge which grow crops in
the agriculturally important weredas is estimated to be
5,129.8 thousand and the total area under these crops
ia 4,382,.3 thousand hectares according to farmers re-,
porting (or 5,606.0 thousand hectares when corrected),

According to our estimate teff is the most import-
ant crop grown under these holdings comprising 59.6%
of the total number of holdings having reporting crops
and, 30,9% of the total ares under cropland., The second
important crop is maize comprising 44,9% of the total
number of holdings and 13.8% of area under crops. Sorghum
ranks third according to the criteria made above com-
prising 34.5% of the total number of holdings and 13.4%
of the total area under crops.

The distribution of the other important crops by
total number of holdings reporting crops and area under
these crops is given in table 9,
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In table 9 only totals and percentages for all °
holdings, are given; however, one may want to know
whether there exists any correlation between size of
holdings end percentages of holdings growing different
crops (or areca under these crops). It is estimated that
there is 2 correlation between size of holdings and
percentages of holdings growing different crops, For
example, teff is reported by 35,6% of holdings in the
first area group, 42,5% in the second group, 60.5% in
third group, 72.6% in fourth group, 81.1% in the sixt
group, and 84,2% in the seventh area group, while maize
is more frequently reported in lower area groups. The
details for all crops are given in table 10,

One may observe similar correlation betwe.n size
of holdings and percentages of area under different crops.
On the average, 13.8% of total area is8 under paize; but
34,5% of total area under crops is group 1, 35.4% in
the second group, 25.1% in the third group, 14.2% in the
fourth group, 8.8% in the fifth group, and 9.7% in the
sixth group and none in the seventh group., The details
for other crops are given in table 11,

Land Utilization by Size of Total Area

All land occupied by holdings was classified, as
mentioned at the beginning of this chapter, into three
main groups:

(i) cropland which occupies 4,382.3 thousand
hectares is 73,4% of total area of the
holdings,



Table 9

NUMBER OF HOLDINGS C..0 'ING.DIFFERENT CROPS AND™/REA
OF CROPL..ND UNDER THESE CROPS

Number of holdings Area under
Crop reporting crops crops
Thousand| Per cent Eggzzigg Per cent
(1) (2) (3) X&) (5)

e S R ] 8 éLQéézg_Tu__29;§__"_1;§§é;2 _____ 20:3 ..
WBATAeY L ot 1,249.2 | __24.4 | ___ 207 a0 o 11e0. o2
Wheat ________ 1 __880.2 ; _ A2 4L 2323 AT 128 .1
Madze ot 2,303,5 ) . 44,9 | 004,600k 12«8, ]
Sorghum_______ 1 L1534 415 50 Sdagaldal 283.8_ [ __13.%_ _
JMillet 4---2&211 _____ 9 Ay 22219_,~,__§:g__4
_Horse beans | 611.8 | __ 1169 9 57 P9 1 165, LT
A e B W R MR SRR 124.8 L ___ 2:8___
_Haricot beans_ | __ elged. ). 20l Pl L e s R 0.6 __
_Field peas_____ 2020 L TS0 i 805 7. L e
JLentils | __ L AT O, S Ty S 1 e A 12D .
L R SRS M le @10l - phie 2 N ) SG0nes i e Ve Ol
Plougs Sol Lo ad. 2201 b bl <R Y81 e 252 00
_Sesame________ | ____ Rl iy £ oS Lol 1 0 3
Others 106.4 2.1 19.8 055
_Totel Cropland |5,129.8_J 100.0_ _J 4,382.3 | 100.0___




Table 10

NUMBER OF HOLDINGS GROWING

MAJOR CROPS BY SIZi

O TOTAL AREA

Holdings
Crop

.
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Holdings by size of total

a (in hectares)
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Number of
holdings

Teft
Barley

e

i Yheat
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AREA OF HOLDINGS GROWING MAJOR CROPS BY SIZE OF TOTAL AREA

Lo Holdings by size of total area (in hectares)

Crop Under & | 051 1,01 2.01 5,01 10&01 Total

0.10 | -0,50 |-1,00 |-2,00 |=5.00 10,00 | above
In thousand
Tatzl area
| _cficgZaniand 9.6 410,6 | 680.1 [1214,8 | 1724.1 [|336.1 7.0 | 438253
Percentages in totzl ereca of cropland in the grocup

Sl ST e 23.8 L =25.2 | 29.2 | 31.21 31,6 §35.%) - 1. 30:9
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Ebeat - bi4ge S heOT] 5e3 | 1031 8,7 ) Sl 35,00 7,865
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(ii) fadlow land which occupies 994,1 thousand
hectares, is 164.6% of totzl area cf the
holdings,

(iii) other land which occupies 597.0 thousand
hectares, is 10.0% of total area.

These estimates where obtained according to farmerst
reporting during intervjew, as nentioned several times,
are commonly underestimated. A4fter area correction,
cropland is estimated at 5,606,0 thousand hectare
fallow land - 1,268.7 thousand hectares, and other land-
777 .4 thousand hectares. The details are given in table
125

Table 12

TOTAL AREA OF HOLDINGS BY TYPE OF LAND

Total area
- according to far- | corrected according
1yRe ‘ot land mers! reporting to area measurenent
Thousand thousand :
hectares | PEF cent hectares per cent
(1) Lo (5) (4) {5)
[-Iotal land __ 1 5,973.4_ | _ 100,01 1. 7, 00exl 1 LA00500
 Cropland ____ | £,082.3 L o I8 4111 5,606,007 12300
_Fallow lend | __994,1 | _ 16.6__! 1,268.7 1 ___ 16.6__]
Other land 597.0 . 10:0. ! T7% 4 10.1

The variation in land-use patern between the diff-
erent area groups of holdings can be examined by reference
to percentage distribution of area of holdings under
different land-use,
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The percenteges of area under cropland area rather
higher for the holdings in lower area groups than for
larger ones: nearly 85% of area under crop fall in the
first area group. While the highest area group is less
than 50%. The details for reported area, and corrected
area are given in table 13 and 14 respectively.

Fragementation of Holdings

Fragmentation is measured in terms of holding's
separated into independent parcels, often scattered
over a wide area. Fragmentation is a VEry SErious proe=
blem in some region of Ethiopia because it involves
waste of time and efforts in travelling from cne parcel
to the other and makes working on them uneconomical,

(see the innex).

The average number of parcels per holding is 2.42
for the country as a whole; whereas the average number
of parfels in the first area group is 1.11 and 4.42
in the sixth arez group.

It is estimated that 38.7% of all holdings consist
of one parcel, Atout 20,2 of the helding have 4 parcels
or more, The details are+given in table 15,

Uses of Fertilizers

Farmers were assked whether they apply fertilizers
or not and the kind of fertilizer they apply (oommercial
or natural) on their fields., They were not asked how
much fertilizers they applied.



Table 13

AREA OF HOLDINGS BY SIZE OF TOTAL AREA AND TYPE OF LAND
%, Eoldings by size of total area (in hectares)
TyRe ok e e ] 1001k 05T o 2,01 [ 5,01 | 10,01 ] -~
0,10 -0.50 | =1,00| -2,00 -5,00 | =10,00| above
Area in hectares per holding
Total land 0.068 | 0,310 | 0.735| 1.430 2,968 | 6,418 |13,550 | 1.164L
_Eropland 0,056 | 0,237 | 0.565| 1.070 2.184 | 4,010 2,690 | 0,854
Fallow land 0.001 | 0,023 | 0,090 | 0,226 0.525 | 1,705 2,300 0.1§Z—
Other land 0,011 | 0,050 | 0,080 0,134 0.259 | 0.703 8.560| 0,116
Per cent of total land
Cropland 82.4 76.5 76.9 74,8 73.6 62.5 19.9 T3.4
Fallow land 1,4 Tl 12,2 15.8 By B 4 26,6 17.0 16,6
| Other 1and 16,2 16,1 10.9 9,4 8,7 10.9 63.1 10,0
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Table

CORITECTED ARETA

OF BOLRINGS BY

SIZE OF TCTAL AREA AND TYPE OF

LAND

Hioldings by size of total area (in ihectares)

Typs of land Ioraerl 0.11 ] 0,50 1.01] 2.01{ 5.:01 |10,00 3
0.10 -0,50 | -1,00 | -2,00}-5.,00 | -10,00}|above
Arsa in hectares per holding
Total land 0.072| 0,426 | 0,728 | 1,426]|3.048 | 5,436 [12,338]|1.492
Cropland 0.061 | C.324 | 0.558 | 1.069(2,281 | 4.511 5.768]1,093
| PFallow land 0,002} 0,026 | 0,078 0.220'0.515 2375 1.909(0.247
Other land 0,009 | 0,076 |0.092 | 0,137]0.252 ] 0.550 | 4.661]|0.152
Per cent of total land
Cropland 8L .7 76 2 7667 75.0 |74,.8 70.1 46.7 173.3
Fallow land 2,8 6.1 10,7 15.4 |16.9 21.4 15.5 [16.6
Other land 12.5 17.8 12,6 9,6 8.3 8.5 378 1101

T



Table 15

HOLDINGS ACCORDING TO NUMBER OF PARCELS
BY SIZE OF

HOLDINZ

AND
TOTAL

AVIRAGE

AREA

NUMBER

OF PARCELS Pz

Number of

Foldings by size of total arez (in hectares)

c,10 |0.50 |1.00 |2.00 |5.00 ]10.00 [abGve o
Per cent of holdings
Loparcal . - 190,2 1 53,7 136,40 1-19,7 7§ 9,% 4 3 R O R 55124 v e
I N 90 -1 Dot ek (e ek U TR B 00 e e U B T I R i b1 __
BRI S 123 | _6.8__119.6__[28.2 (22,5 |_ L9 15040 © ISttt
46 Pareelas | = 4 he2 | 8,9 [ 23.1 130,7 - 139:5 1500 o 1.2 8
Rl DS R 0.3 1 2.7 | 3¢2 120,53 127:6 | = C 3.0~
10 &
L N I SR 1 U i o O e R W e B T G
Total 100,00 | 10,0 10,0 100,0 100,00 | 1000 00,0 | 100.0
F
Average number of parcels
per holding 1,11 1.5+ 2.19 { 2,87 ‘ 3.89 I 4,42 ‘ 3,50 ! 2.42

= gg =
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According to our findidngs less than cne percent
(.7%) of the holdings in the first area group, 6.0% in
the second, 7.6% in the third, 10.1% in the fourth,
10.5% is the fifth, 23.% in the sixth and 50% in the
seventh used commercial fertilizer, where:.s, 26.5% of
holding in the first are group applyied natural ferti-
lizers, The details are given in table 16 ,

Commercial fertilizers were conmonly applied on
11.6% of total area under teff, 11.8% under barley, 7.6%
under teff, 9.,9% under millet and 3.4% under maize,

This comprise 5,9% of the total area under crop,

Natural fertilizers werc commonly applied on 8.5%
of the total area under maize, 6,0% under barley, 3.3%
of millet and 3,6% under haricot beans, This comprises
3+2% of total area under crop, For details see table
17



Vel

Fig. 5., Percentages of holdings using different kind
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Tbale 16

PERCENTAGES OF HOLDINGS USING DIFFERENT KIND OF FERTILIZERS AND AREA
OF CROPL..ND UNDZR FERTILIZERS BY SIZE OF TOTAL AREA

Holdings by size of total area {in hectares)
yPe o e | Umder [0,11 [0.51 [0.01 [2.01 [5.01 [10,01 o
' 0,10 |0.50 1.00 |2,00 |5.00 [|10.00 |[abGve ;
Percentage of total number of holdings in group
Commercial 07 6.0 7 A 3 10.1 (10,5 .123.0 50,0 8.3
Natural 26,5 11270 1. 8.2 5.5 7.0 2.2 - 9.3 :
Both 0.7 0.5 |0.3 0.6 -1 0.3 2.7 - 0.5 &
]
Percentage of arez unzer fertilizer
Commercial 0,6 4,2 4,7 5.8 5.9 |10.6 4o, 5.9
Natural L7.4 6.6 4.5 20 2.4 e, - 3,2
Soth 0.5 0:2 40,2 0221002 0.9 - 0,3



Table 17

-~ 69 ~

PERCENTAGES OF AREA UNDER DIFFERENT KIND OF

FERTILIZERS BY CROPS
Type of fertilizers
Crop

Commercial|l Natu.il| Both

(1) ) (3) (5)
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Chapter V

COMPARISON OF ARIA, YIELD AND PRCTWGCTION
OF MAJOR CROPS IN YEARS 1974/75 AND 1975/76

51 Introduction

Area under major crops, yield and production of
these crops were estimated for 1974/75 (1967 E.C,)
from the date collected during the agricultural : sample
survey last year (see [1] ). The same data are pre~
sented in chapter III of this report for 1975/76 (1968
E.C.). Therefore, it would be useful to compare re-
levant charcteristicsbetween the two consecutive years,

Users of crop production data azre usually interes-—
ted in comparisons of the area under crops, yield and
production of these crops in different years, It is
very important to know whether production, for instance
of teff, increased or decreased comparing to last year.
Comparison of the crop production data is very important
and should be done correctly, Since the relemant chara-
cteristics connected with crop production data are {
usually estimated on the sampling basis, it is necessary
to take into account that observed dif erences between
years are subject to sampling errors., These differences
might be not significant, if even at the first glance
they seem rathcr large, For this reason we warn the
users of the data have to be very careful with inter-
pretentions and conclusions.

There are some statistical tests which enable us
to verify whether observed differences are significant
or not, However, application of these tests in practice
is connected with time consuming calcul~tion. Since the
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data were processed by hand, it was impossible to
include them in this report, Nevertheless, we decided
to compare the most important characteristics using
rough but simplified method.

Remarks on +‘he Comparison Method

It is necessary to take size of samples, sample
designs and method of estimation into account hefore
starting the comparison of estimates of different
characteristics connected with area, yield and pro-
duction of major crops between two yesars, Ve should
decide how to compare the results, i.e, what method of
comparidgon we are able to apply.

In 1974/75 the data coneerning areca under major
crops, yield and »roduction of thesec c:ops were call~
ected from 2,741 holdings using interview method,
1,907 selected field were meazured to correct area,
and 63 crop-cutting exper_.ients were conducted to
correct yield, whereas in 1975/76 the relevant figures
are as follows: 4,352 holdings, 3,463 field area meas-
urements, and 871 crop-cutting experiments.

Sampling design and method of estimation were
the same in both years, but 30 weredas (primary sampl~
ing units) out of 45 were retained in both years to
increase the efficiency of dynamic amnalysis (i.e.
comparison between years), The data were generalized
on the same population, i,e. 452 agriculturally impo~
rtant weredas,

We have confined ourselves to the presentation of
estimates of relevant characteristics in year 1974/75
(column 2) and in year 1975/76 (column 3), the diff~
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erence between these estimates (i.e. estimate for
1975/76 minus estimate for 1974/75-in column 4), and
percent of difference i.,e. difference (in column 4)
divided by estimate in 1974/75 (in column 2) and multi-
plied by 100. Pex cent of  ihe difference is given in
column 5.

Comparison of Area Undexr Mzjor Crons

Total area under majoar crops is the same for
both years, i.e¢, 5.6 million hectarcs, but there are
gome differences on the area under diffcrent crops.
Since the estimates for both years werc calculated
on sampling basis, and the size of the sample was
rather small, we suggest the following criteria that
differences less than 15% for teff, barley, maize,
wheat and sorghum should wot be considered as signi-
ficant, wherezs differences less than 20% for millet,
horse beans and chick peas and differcnces less than
25% for other crops.

Aaeng the a2bhove criteria there is significant
increass of the area under teff, millet, flax and
neug, but significant decieszed of area under barley,
wheat, haricot benus and lentils. There is not sig-
nificant differenzce under other crops. The details
are given in table 18 ,

Comparison of Yicld of Major Crous

Comparison of yields in 1974/75 and 1975/76 is
more difidevlt than area. In 1974/75 we got 66
crop~cutting cxperiments only and yield was corrected
in two ways: using crop-cutting experiwent results
and adjusted crop-cutting correction (sce [1] 2 PeB203



Table 18

COMPARISON OF AREA UNDER MAJOR CROPS IN YEARS
1974/75 (1967 E.C.) AND 1975/76 (1968 £.C,) BY CROPS

Area vnder crop iy Changes
txop F‘IE?'!';-/T.‘? 19°75/°76 E;l . __CHOJ ) Col, 4""3( 100
s A e
Thousand hectares Per cent
(1) (2) (3).11 (4) (5)

NS o al a1 2 b 2 T0 NN, 418,06 B
Barley o  1oleB08 Ly s e AT 0 L 22207 il
Msagesid b o 7m0 e f28. FeaBlal Wil A
} Wheatide - F & " 1920t o 900 g g m2UgE F e e e
L Borghimies” Sl 0691 k- Ji8uel ¢ - T s ! AR 73,050
ML)t o e ditd. 40 516 4t e Tldes. Sl - £81,6 45
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L AIORTE. LW CF b3 e N /) e o AT ok A0 T el GO
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Field

L 2oas e o The To108 e AOREA e e
Haricot

 beans. o w0 T Gk R A2 Y e SOTS M -40.0____|
égai_lg_______“lié__r__._f: ______ SiiLc 0T VK SOt T
- ST R SOLL See Oty o o M e +64,0 ___
L Hovgs oo KPS 25_,L__-§2§____,_11§1 _______ F13 T Y -
Others 54 I bE -~ A TR
Total l

 Cropland ! _ Bs382 1 5,606 1N {2 S To54
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For comparison we have applied both methods, however,
for each comparison we selected estimate which had
highest value,

According to above method there is no signifi-
cant differencc in yield estimates for teff, millet,
haricot beans and flax in both years, but there is
significant increase in yield for maize, barley, wheat,
sorghum, horse beans and neug., Significant decirease
is observed only for chick peas and field peas, De-
tails -are given in. table 19.

Comparison of FProduction of Major Crops

Changes in crop production depend on changes on
area under crop or yield per hecgare or both. The
estimates of total production under major crops in
1974/75 was 45.8 million quintals, whereas in 1975/76
was 52.5 million quintals. On the averzge, increase
of total production is estimated to be 6.7 million
quintals (i.e.1.6% .Using the same criteria sug:esteé
in section 5.3, one ray observe: significant increase
in production for teff (16.5%), maize (37.1%), sor-),
chum (23.9%), nillet (88,3%), flax (59.4%) and neug
(216.0; ). Significant decriease in production nay be
observea for wheat {-37.2% ), chick peas (-27.0%), and

haricot beans (-33.15). There is no significant de-

cresse observed for barley {-8.2%), and lentils (=14,.8%).

Details are given in table 20,



Table 19

COMPARISON OF YIYLIDS

OF

MA

JOR CROPS IN

YZARS

1974/75 (1967 E.C.) AND 1975/76 (1968 E.C.) BY CROPS
Yield in: Changes
Cr 1 Ear 0l.,
°® | 4g74/75| 1975/76 loo1.3-Col.2 | poptEx 100
Y Duintals per hectares “Per cent
(1) BN T e (%) g TEY
TROLEN e Z;Q-¢”___§;Q_______:Qzl__________:_1:ﬁ_ﬂ_
cBard ey, ol T ALl ie Sl [5IA o L= SRR £ 10T +24.0__ |
Patael g i12a6. ] L 380 b -0 ST SO +42,8___
wheatl o b S - 4 A S sl P ST S +18.1__
_Sorghum _ | __ 2:2_%___11;1 _______ NSt s g L
_ﬁiélﬁﬁ____r___QLE_L____2;§ _______ O 1 Co a2t il g
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_beans____ i ___ el ) 10,0 0 1 ah@ed s e s o
Chick
2003 DN S I R P () WUDOEE ) SRR 0 D24,
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_B§§§§_________§;2_____,5;2__1 _____ S USIIE R R 2 L
Lentils | 35 () L PO B +69.8__|
_Elég_________ué_5_“____ézé__iﬁ___:gzl____i _____ :-212__J
Neug 2.5 3.4 +0.9 +3%6.0 I
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Table 20

COMPARISON OF 0P PRODUCTION OF MAJOR CROPS IN YEARS
1974/75 (1967 E.C,) AND 1975/76 (1968 Z,C,) BY CROPS

Crop procduction in Changes

Cr % v y R il e o
v 1974/75 | 1975/76 [col3-Col.2 | FortEx100
Thousand quintals Per cent

N @) 3 3 . )

Teff 110,157 | 11,829 | _ 1560248 4 5 T 416,00
LBarley Wi Twle 6,068_| 5,568 _|__ = 2000, .1 ltye 8,20
Maize _____ 1 _ 9,263__{ 13,106 __|__ #33043 o4 e o0, 1N
Jmeat 1 33827 b 4,820 1 Le1;008 i st el
| sorgnum | 6,482 | 8,034 | +1,552__ | +23.9 |
JMillet 1,653 1 3,142 I +1,429___ | __ _+88,3 _|

Horse
beans | 2,784 ) __ 2,866_ 1 _ AN S L BINTL, S

Chick
SPOBET L v 1__1z§2§__,__1;921 _____ T AR DRy, )

Haricot
o R ) 0 489 H . .. Jeg b iy ier FIOD, ] =09

Field 1 {

L e (FERRRE - N [ 400 (B = ]
| _Lentils ___[ ___ 493 1% L] 425__ ,_:ﬁ-_Zﬁﬂ__q____:llLQ__l
g (EAREE TS 2790 | Lowsaaat R +59.4._|

Neug w238 752 + 514 +216,0 '

Total
_Produgtion | 45,845 | 52,537 __|_ 6,692 | _ + 18,6 ]




Chpter VI
SAMPLING LND NON~SAMPLING E.iROR

6.1 Sources of Errges in the Survey

As in any type of sample survey, the crop pro-
duction survey is subject to differc¢nt type of errors,
Generally speaking, the sources of errors in a sample
survey are divided into two main groups.These groups are:
(1) sampling errors, and (2) non-sampling errors, =

These type of errors exist in all statistically
designed survey. Therefore, the most important task
of a statistician is to design a sample survey that
would minimize these errors.

Sampling errors occur hecause ve are investigating
only a part out the whole population., The results that
we get by investigating a sample may differ from the
results that we get by investigating the whole populam-
tion. The differcnce between these results are known
as sampling errors, TFor selected sample we do not know
magnitudes of these sampling errors, but wve can calculate
average magnitudes of these sampling errors which can
be calculated from the detailed results obtained from
the sample, -*he magnitude of sampling errors depends
upon:

(a) semple size, in general the larger the sample
size the smaller the sampling error, other *

=

things being equal;
(b) sample designg
(e) method of estimation;

(d) variability of the characteristic,

- 77 =
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It is difficult to fulfil all the prerequisites
of having a smaller sampling error or having higher
precision of the estimates in practice, In our case,
we had a number of limitations of this nature, the
details of these are explained in chapter II.

To show the magnitude of the sampling errors, we
have selected the most important characteristics conne~
ted with area, yield and production of major crops and
calculated their errors which are presented in the
following section.

Every stage of a survey is a potential source of
non-sampling errors. They may occur during the prepara~
tion of the survey, training, interviewing, supervision,
editing, processing, analysis, etc, It is very difficult
to discover the magnitude of non-sampling errors but they
could be minimized by having proper control under each
stage of the survey. Post enumeration surveys are con-
ducted to calculate the magnitude of non~sampling errors
however, this type of surveys are normelly expensive and
required highly trained enunerators, We did not conduct
post enumeration survey in our case for the reason ment-
ioned above. In any case efforts were made to observe
all stages of the survey to discover some sources of
errors which might influence the results. Non-sampling
errors are discussed in detail in section 6.3 .

Estimates of Sampling Errors for Selected Characteristics

The sampling errors (standard errors) presented in
this section are calculated according to method described
in chapter II (Zstimation of sampling errors). Calcula~
tion of sampling errors is time consuming and expensive
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especially in casc, vhere we hawe complicated sample

design, Therefore, to save time and simplify calcula=
tions,we have applied a technique known as interpene-~
trating sub-samples.

In case 2i interpenetrating sub-samples, sample
estimates for each of the sub-samples are calculated;
the variation bctween the overall cstimate and these
estimates provides a2 mean of assessing the precision
of each estimate,

Five sub-samples were selected at random to form
the interpenetrating samples and each sub-sample con-
sisted of 9 primary sampling units (weredas), The
calculation of standard error was performed as follows:

-~
q\! > l;{) 2
S = e

were ii is the estimaies for the i-th sub~sample and
% is the overall estimate calculated as follows:

i)
SV

and m is the number of sub-sample (in our case m = 5).

_&

Standard errors of esiimates of area under major
crops calculated zccording to above formula are given
in table 21 wherens standard errors of percentages of
area of major crops are presented in table 22, In
column 2 estimates of characteristics are given, in
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column % -~ standard :errors of these cetimates, and in
column 4 - relatice standard errors (in per cent).

Relative standard error for the estimate of total
area under fajor crops (total cropland) is 9.,1%, where-
as for area under different crops varies from 10.6% for
to 42,6%

maize for chick peas).

Relative standerd errors for the estimates of per-

centages of area under major crops very from 12,.5% for
teff to 41,9% for lentils .
Table 21
ESTIMATES OF ARBEA UNDER CROPS, THEIR STANDARD IZRRORS AND
RELATIVE STANDARD ERRORS BY CIlDPS
F I Estimate Standard J gﬁiﬁﬁéﬁé
Crop REROT error
Thousand hectares Per cent
) 12) (3) (4)
R 4 ST NS T Ly < i 4P L T A
W=y Rl T I .. (1 . A IS (G PR e e
PR I | A 128y IAATGd L0 Ol
o AR T N 1 TR300 e ABTe. Th el Sled e o
R Ten NN B L s goblie te 13,3 )
oM ot T USRI Rs. o E- A0 I S DR Bl e R
ghorse beans ______ 1 _ 25000 W, W02 Sl Jaddih
 Chick peas _________. SN e B T T 42,6___.
| Haricot beans _____ D, < L s RN G 050
| Field peag e, = o b A0T L0 LaT L0 1T N R 7 P e
Plentidden oot TR TERe
binaxtar RS - e S T R T
fEEEE____,___________.___229_,__k____§& ___________ 23.9___]
| 2otal Cropland _ . 1 24606 W 1910 b . Qal __




Table 22

PERCENTAGE OF ARE.A UNDER MAJOR CROPS,

STANDARDS ERROKS
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THZER

AND RELATIVE STANDARD ERRORS

BY CROPS
I Istimate g;iggard giiié;zg
Loy error
g Percentages Per cent .
(1) (2) (3) (4)
S8 E s S RECE L) e 220 ot 2:8 . Besd
| Barley _______ %_-,19;2___p”_1:§___d_,_1519___
 Madge, o D IO b e T L 2 e s
L Waeat e oo LAl Sedl L L 52 gt I e 26,1 __ |
 Sergrom . aae.es 1 Naish ol e
AT SR (7SS RS L 0 1 R (L (-
Horse beans _ | ___ 4200 1 1,8 har 290
Ohiek PetE ol e apat i g R §1.3__ |
Haricot beams | 0.8 | 0.2 1 32,3 |
Leield peas, . b el oo Oil sl 88a00.
FEEQEE%? _______ Aun ol d0 TR 22 Sl R G A
.2l 2 o A A o OO S B YA Log 4N
Neug 4,0 0.7 17.7
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Estimates of yield for major crops, their standard
errors and relative standard errors are presented in
table 23, The smallest relative standard error is for
teff (6,7%) and the highest for haricot beans (37.1%).
On the average, the relative standard errors for yield
of major crops are smaller than relative standard errors
for area under different crops.

Relative stzndard errors for crop »roduction which
are given in table 24 are usually hicher than relevant
relative standard errors for area under crops and yields.
For crops such as teff, barley and maize relative standard
errors of production are about 20/%; whereas, for wheat it
is rather high (35.8%). The standard error of production
is the highest for chigdk peas (40,3%), and .the ‘smmllest
for haricot beens (16,1%).

Since we investigated the same 30 weredas in both
years and correlation between consecutive years is usually
high (over 0.7), the standard errors for the differences
between relavant charcteristics in years 1974/75 and
1975/76 (presented in chapter V) might be much smaller
than standar errors for charcteristics in year in
question,

The precision of the estimates of the character-
istics of interest might not be very satisfactory.
This could be due to two factors:

i) our sample size i3 not large cnough,

ii) our sample design is a three-stage selection
of units and the first-stage sampling units
(weredas) are heterogeneous from the size
point of view, Precision of these estimates
could have improved easily if we had used



administrative sub-division a

units,

do so when we conducted this
simple rcason that it is very costly to prepare

such frame,

Table 23

o

However, we were not

S

in a

Primary sampling

position to

survey for the

ESTIMATES Of YIELDS, THEIR STANDARD DRIIORS AND

RELATIVI

i: amy

NDARD ERR

ORS BY CROPS

Eetimate | 07008850 e L
Crop i error
Quintals per hectare| Per cent
&) ¥4 (2)_ I N NIRRT Y )
5L L, N J___é;S____r___Q;E________ézl ______
_Barley ___ ____l.__ > 25 N (43 5 2% R 1 928" farky
plee . L AL SEISUE.0C W 2e2_ . Lk e N0l
L4 LT e R AT L PTG S S Yo
gorghum, Lo cd At 4 2,0 1ol 188 By .
R e P < S e (R | e
sFoxne-besds bu. e e LY
cthick peas . o) oop.2 U o l.9wn Lol HeE e
aardeob beans . J0p6 1 L 2,8 R
_Field peas _____ G el 0 S RS R e L Sk R
R0k BE S O b e 2a8s Tl L e
AT SRR ) S e DY A I 1, e T G
Lfgug Dia 0. 191"




Table 234

A

ESTIMATES OF CROP PRODUCTION, THFEIR ST.NDARD
ERRORS AND REL.TIVE STANDARD ERRORS EY CLOPS
gy Relative
G Estimate g;;gia-d stnadard
P erroxr
Thousand quintals | Per cent
(1) (2) G50 (4)
R o SR A T 411,829 _ 1 __ 23004 Uk 100 0
L Barley . o nlv b Sp0e8h . 2500205 LBD 03850 L0
AMBtEn. . L e IORIDR b C B I 1 2923, oo
.0 L P TIRNT, O ApBel o 1,026 anls 22:8. ..
_Sorghum _____ | _ 8,034 _ 1 2,057 _.|._..28:6 _ |
iS00 SRR IR, ST 751 S S 2 125, _luategaa it
_Horse beans ___ | 2,866 _| __. 908 | _ 31.7 __|I
Chick peas 1,021 411 40,3
————————————————————————————————————— Ph——--—-——--'
_EEEEEEE-Pﬁéﬁﬁ__H____222_,-______52____,__1§;1___¢
_Field peas ___ It ___ T S 3 W (LT T )
JLeatdls 1. 22 ST R e LN e R
WELEX, L AT TR LR 1 R T N BT
Neug 752 204 211
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6,3 Main Sources of Nen-sampling Errors in the Survey

It is very important to describe the condition
under which this survey was conducted for this cont-
ributes a lot to the quality of the statistical date
one can get,

There waa z very limited number of personnel,
vehicles and equipments avaialble in the Ministry.
Therefore, additional manpower, vehicles and equipment
were supplemented by other agencies (mainly CS0),

The: mein lmiting factor, however, was the lack of
adequate frame, There was no list of erumeration areas
or farm holdings available for ecample selection, List
of administrative sub~-divisions were out of date and
had to be up~dated in the field, List of holdings in
the selected administrative sub-divisions were supposed
to be prepared by house to house visit; however, it has
been discovered during field supervision that some en-
umerators have used memory list instead, .is a result
of that, it is possible that some holdinge might be
missed and the unmber of holdings could be underestimated,
On the other hand. some enumerators usecd a list of m=mber.
of Farmers' issociations as a frame for holding selection,
Sometimes from the same holding two or wor persons were
members of Farmers' Association, and ‘this might give
overestimation of the number of holdings,

The second scurce of non-sam»Hling errors was non-
response. Out of 5,150 holdings selected 4,352 only
were accepted for processing (i.e. 86,8%), The
breakdown is as follows: 6.3% not aontacted, 5.8%
refusals, .1,1% rejected during editing, Out of the
4,360 fields selected for area measurements 2,463 were
accepted (79.5% %) =2s correctly done,
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Lnother source of non-sampling errors was from
interview of farmers. Area under different crops
end yield of these crops were significantly underes-~
timated, To correct this field arez measurements and
crop~cutting experiments were conducted, On the average,
area under aajor crops was underestimated by 284 {from
14% to 81%), Yields calculated according to farmers!
reporting were also significantly underestimated from
16% to 139%, lowever, area and yield were corrected
using appropriate correction coefficients.

Last but not least the enumerators were also
gource of non-sam:ling errors, snumcrators played a
great role in the efficiency of the survey, Despite
all the efforts macde to organize thc survey, it was
difficult to ensure adequate training in the field
and control them effectively.

Concluding ilemarks

Crop production survey was conductcd more effi~
cizntly than last agricultural sample survey., In 1974/75
only 2,741 holdings were ingerviewed, 1,907 field area
measurements were ccnducted, and crop-cutiing experiments
were carried out on 126 plots, whereas in 1975/76 the
particulars are as follows: 4,452 holdings were inervi-
ewed (62.4% more), 3,453 fiecld area measurements (81,68
more), and 1,742 plots (871 fields) were harvested
during crop-cutting experiments (13.8 times more).

There was lack ¢f adequate field eguipment and survey
equipment which influenced the results significantly,
Field supervisicn was also not properly done and Should
be improved in the future, Despite of 21l of these
weaknesses the recsults that we go’ arc very useful
because they are collected using scicntific method,
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ANNEX T

THE RESULTS
OF CROP PRODUCTION SURVEY 1975/76

BY REGIONS

1. Northern Region (Eritrea, Tigre, Wollo).
2. North-Western Region (Begemdir, Gojam) .
3. Central-Western Region (Shoa, Wellega).
4, Eastern Region ( Arussi, Hararghe).

5. South-Western Region ( Illubabor,
Keffa).

6. Southern Region (Gemu Gofa, Sidamo, Bale).
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Table gl

ESTIMATES OF /REA, PRODUCTION AND YIELD OF MAJOR

CROPS ALCORDING TO FARMIERS!' REPORTING IN NORTHERN
RLGION
| Area Froductionl Yield
Crop )™ MRousand | “Thousand | duintals
| - hectares quintals Per ha,
i (1) @2) (%) €D)
NTET LY S @@E:@--L__1152921_____219___H
| l .
(B S AT B SR 12x2. L RUSRRell 10 Bzl Sk
0 AN L A £ 9 ol iy - T R G
0 S S it Y S 22:1__[____2§&;§____1Q;§____
'_§9zg@em___________12539__r____§29:§__b__§;g____
b i SRR S = N PO W :92;1-_}__9:2_ﬁ_-
_Horse beans | 16,9 21 g 122,2 | 7.2 __
‘Chick peas’ . | ' 22,7 L ltes T30} 263 1]
_Haricot beans | ___ 30 peR 8.5__|_ 6.0 __|
_Field peas_____ [Remifilcud - Jo 4 S8 A S Latt o
RELCELE . e Bt 1S Bsan il Mol
WY LV L N e E R T glalr; Bl e Tit
ENCUE s L o MY g [ B Be93 s D o i
oesane - o Ay
B SN R R S S e e T
Others 0,4 1.6 4,3
LTotal cropland | 042,90, J..2:96c.3. .1 .08l ...




Table 1.2

ESTIMATES OF AREA,

- G

PRODUCTICON AND YIELD OF MAJOR

CROPS ACCORDING TO FARMERS' REPORTING IN NORTH -

WESTLERN REGION

Area Production Yield
Lrop I~Thousand | Thousand | Quintals
¥ J hectar-~s| gquintzls per ha.,

ED. (2) ) ()
Pic 0o i b R s 4673 IV AnGBh L) L ]
ghenden L 0D 1080 JUs ) 266.8__1____ 2¢2__
AWHEBU NN g A T BT L Ae N iDses b odus 2s2__
Maize _______ iR 8. D059 8 B 1296 1, 80 etk B
_Sorghum______ 4 ___ {47 8 LA ol - N YRS be2_
JHMidget o 1 EFI v I 2@9;1__I____§;9__f
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Chick peas __ . ___49.7 1 ___ VBadlgd ol 2:9__.]
b gl A B e R TR P S
~cieldpeas | 3%.3 . ____ LA S -
Lentils ______4& ____ OB Jgarit = 1.-.2__T
FUERA Dl i 99 Lo 29, TN 1 Lol - S0 P i
Meug o 0 el [___1&&12______§9é;§__+____1;é-_.
_Sesame________ j----ii:@-------i?:Z ________ 1.8__|

Others E 1 M 5.8 5.5
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Table: 1.5
ESTIMATES OF AREA, PRODUCTION AND YIELD OF MAJOR
CROPS ACCORDING TO FARMERS' REPORTING IN CENTRAL
WLSTERN REGION
Area Production Yield
| i Thousand Thousand | Quintals
£y hectares | quintals per ha,
| (1) {2) | (3) (&)
. Teff 36.6 2,073,2 | 6.2
Ei U S fro-deb L B000E {asBat !
Barle 1507 -4 s 4,8
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_Horse beans___I __ 12655 L .4 §§2;2~_J__“Z;Q“__J
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| Haricot beans_ | ____ Zeg. K ounl THPE (RGN el fuig
| Field peas . . . 2140 ) = Tl 1kl e Y4 TN e
phepttilal - % v o é@:g_______Jizj______i:é____
F R R T 22,71 1 o7 52s0 vl 2 iR,
8 A S Syt e = LS PRI Bo& 1. A 2.0____
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—————————————————————————— e et e
Others | 16,3 T Dad 4.5
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Tahle 14

ESTIMATES OF AREA, PRODUCTION AND YIELD OF MAJOR
CROPS ACCORDING TO FARMERS! REPORTING IN EASTERN

REGION
Area _T_Production Yield
Crop Thousand Thousand Quintals
hectares quintals per ha,
(1) { (2) (3) (5)
ARSI Lo o 29a0 VB BT DT el b D
Barley L ABE A 9015 M 6o 0
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Tablie: | 1.5
ESTIMATES OF AREA, RODUCTION AND YIELD COF MAJOR

CROPS ACCORDING TO F/RMERS!' REPORTING IN SOUTH -

WESTERN REGION
Area Production' Yield
g AP
| g 2 Thousand Thoasand Quintals
| hectares quintals per ha,
(1) L ) 1 (3) REman
Ri7 -0 ¢ Aagy e T e (RS T Qe fata 0BG, 7. 4. o]
oBarheyi Lh.. Y o T2kl By VdBS Ol e 2eI0 1]
1 28 . .
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Table 1,6
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ESTIMATES OF AREA, PRCDUCTION AND YIELD OF MAJOR

CROPS ACCORDING TO FARMERS'

REPORTING

IN SOUTHERN

REGION
‘ Area Production! Yield
! Crop Thousand { ‘lhousand Quintals
hectares gquintals per ha,
(1) (2) i (2] | (&)
B T N, R e v R % e
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5 12 Gt U Slea TN L, S B 8% b . xSRBS SO H N .2 0
Py ien £ SO SORS T éé;2“,"L__"énﬁzéuﬁj__EQ;Z_-_*
I
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Table 2.1 g :
FIELD ARL., HMEASUREM NT RAESULTS IN NOATHMRN r.GION
| I Average area '
Number per field I A
B g Area correc-
Crep l qqui;if RCEOrAnE 9. | kion coe =
I m;ﬁts l measu~| farmers | cient
| [ rement | reprot. '
- in hectares :
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PIELD AREA MEASUREMENT RUSULES IN NORTH-WESTEIN RUGION

g1 !

Average area

|
! Numbgr | per field | Area correc—
Crop B ok s e L e
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