TECHNICAL SUMMARY OF THE LAST AGRICULTURAL CENSUS 2000


The last Agricultural Census was conducted in the year 2000 in Pakistan. Like in the past, the Agricultural Census Act, 1958 (Act No.XLI of 1958) provided the legal cover for the census operations. The Act makes it binding on the Government for taking agricultural Census and also on the respondents to cooperate with the census enumerators. At the same time it assures secrecy of the information supplied by the respondents. This census was undertaken for the fulfillment of the under mentioned objectives:-

1. To generate basic data on the structure of agriculture.

2. To develop detailed basic information about the agricultural resources, state of their utilization and to find out the degree of acceptability of modern farming practices among the farming community.



In rural settled areas of NWFP, Punjab and Sindh provinces, a three stage weighted and stratified sample was used. Weightage to the population units was given on the basis of the geometric mean of their cultivated area and households, and accordingly at the first and second stages the Patwar Circles and mouzas were selected. The households were selected at the third stage through cluster sampling technique. 


For rural settled areas of Balochistan and AJ&K, a single stage weighted sample was used. Geometric mean of the cultivated area and household of the mouzas was used as weight for selection of mouzas, where as all the households of the selected mouza were enumerated. For rest of the country, comprising of entire urban area and unsettled rural and tribal areas including Northern Areas, a single stage systematic sample was used. 


National Certainty Holdings (NCH) comprising of all the government and private farms of 100 acres or more scattered all over the country and Mouza Certainty Holdings (MCH) comprising of 25 acres or more scattered in the sampled mouzas / villages were enumerated on hundred per cent basis. Similarly, livestock holdings with 25 or more cattle and / or buffaloes; 25 or more camels; 50 or more sheep and / or goats were treated as MCH and enumerated completely. Salient findings are as under:
	1. Number of farms:

 Owner farms:

 Owner-cum-tenant: 

 Tenant:

2. Farm Area:

Owner farm area:

Owner-cum-tenant: 

Tenant:

Owner operated area:

Share cropped area:

Leased:

Others:
	6.62 million

5.13    "

0.56    "

0.93    "

50.43 million acres

36.97       "

07.32       "

06.13       "

40.17       "

07.33       "

02.71       "

00.22       "
	3. Cultivated area

4.  Net sown area:

5. Current fallow:

6. Land use intensity:

 Owner farms:

 Owner-cum-tenant: 

 Tenant:

7.  Cropping intensity:

  Owner farms:

  Owner-cum-tenant: 

  Tenant:
	40.72 million acres

38.17        "

02.55        "

  85 per cent

  83     "

  89     "

  92     "

142     "

140     "

146     "

147     "


AN OVERVIEW OF THE METHODOLOGY OF AGRICULTURE CENSUS 2000 AND CHANGES TO BE MADE IN THE AGRICULTURAL CENSUS 2010



In Pakistan agriculture being a major sector, needed data concerning all its facets right after independence in 1947. This necessitated the sequence conduct of five decennial agricultural censuses each in 1960, 1972, 1980, 1990 and 2000. These censuses in context of the Programme for 2010 World Census of Agriculture may be termed as census core modules.  In these censuses all out efforts were made to design and implement the methodology suggested by FAO. All the concentration was given to structural data on the aspects of agriculture such as no of farm, farm area, cultivated area, un-cultivated area, net sown, cropped areas of different crops, number of livestock, use of tractors and tubewells, farmers education, household size, loans obtained from different sources, etc. 



Over the period of time, the data requirements grew intensively as well extensively. In the wake of such circumstances it was realized that a separate full fledged census exercise for all the commercially important livestock must be taken up in detail periodically in addition to the already existing livestock segment in the Agricultural Census. Because, it was difficult to adjust large number of items in agricultural census being very costly as well as demanding on the aspects of finances, men and materials. Basic idea was to facilitate data users to avail off an additional, upto date and detailed data set on livestock with higher accuracy. It was like census supplementary module to satisfy the peripheral data needs in addition to the core data needs. The timing of livestock and agricultural censuses was adjusted such that in every ten years time a data set on livestock could be available twice with almost equal interval. Once for the core data needs through agricultural census and once for the core as well as peripheral data needs through the livestock census. Since mid seventies, the agricultural and livestock censuses are regular and mandatory decennial activities such that agricultural censuses had been conducted in the year of digit “zero” while the livestock censuses in the year of digit “six” i.e 1976, 1986, 1996 and 2006. Livestock census 2006 is currently being conducted by Agricultural Census Organization (ACO). 



When, ACO was planning for the 2006 Livestock Census, an exercise as per previous practice was carried out to ascertain feed back from data users about their data requirements for the next decade. In the light of those requirements, the questionnaire was modified and presented to the Advisory Committee of Livestock Census (comprising of the representatives of the concerned federal and provincial government departments, research institutes, universities and the farmers) in a meeting. Wherein, the suggested modifications were finalized with consensus after thorough discussions. The improvements brought in briefly as well as broadly are as under:

i) ‘Achai’ and ‘Gabrali’ breeds of cattle were added in the cattle breeds. Similarly, ‘Azakhali’ breed of buffalo was added in the buffalo breeds. These breeds are prevailing in pockets in parts of North West Frontier Province and the Government intends to plan further for their development in future.

ii) For sheep, two breeds namely ‘Balkhi’ and ‘Hashtnagri’ were added in the already prevailing list of 16 breeds. While, two breeds of goats namely ‘Damani’ and ‘Patarri’ were added in the already prevailing list of 11 breeds. The provincial governments of Sindh and NWFP required statistics by breed for these breeds for their future development through project approach.

iii) A major overhaul was made in the section of questionnaire pertaining to the factors causing changes in the livestock population and health related factors during the last 12 months. Provision in the questionnaire was made for ascertaining data on the number of animals vaccinated, fallen sick, treated, slaughtered, sold, born, died and purchased by type, sex and age. This improvement over the 1996 Livestock Census may be regarded as major step forward and would help meet out data requirements for future planning with regard to animal health and marketing.

iv) The section on feeding practices of animals was deleted with consensus with a view to its marginal utility.    


The approach, concepts and definitions adopted each time for the censuses of agriculture as well as of livestock had been in consonance with that of FAO’s Programme for World Census of Agriculture. All these censuses had been conducted on sample basis



Different sample designs for different parts of the country were adopted in view of the varied local conditions and availability of relevant information for selecting   a sample. The entire country was divided into three distinct parts for the purpose of sampling, detailed as below :-

a) Rural settled areas of NWFP, Punjab and Sindh Provinces; where a three stage weighted and stratified sample was used. 
b) Rural settled areas of Balochistan and Azad Jammu & Kashmir; where a single stage weighted sample was used.
c) Rest of the country, comprising entire urban areas and unsettled rural and tribal areas including Northern Areas; where a single stage systematic sample was used. 


In rural settled areas, sample size was determined at sub-division level and in rural unsettled areas at the district / agency / FR levels.  In urban areas, the sample size varied according to the size of populace in an urban unit.  In the three stage sample, patwar circles in the first stage and mouzas in the second stage were selected with probability proportional to size, whereas households in the form of roughly equal clusters were selected at the third stage with equal probability.


This sampling plan called for preparation of elaborate frames involving great deal of effort and expense. The frames prepared were:-

i) National Certainty Holdings (NCH) list; comprising of all government and private farms of 100 acres or more scattered all over the country.

ii) Mouza  list;  containing  only rural mouzas arranged by patwar circles and kanungo circles showing mouza wise total area, cultivated area and number of households. This list excluded purely forest mouzas and those urban mouzas which were declared urban or formed part of adjoining urban ward(s).

iii) A complete list of urban blocks.

iv) A list of households in selected mouzas showing total area constituting their farm holding was prepared from selected mouzas.  With the help of this list, households farming 25 acres or more as area owned and / or area rented-in were segregated and treated as Mouza Certainty Holdings (MCH). 

v) A list of households with 25 or more cattle and / or buffaloes; 25 or more camels; 50 or more sheep and / or goats was prepared from the sampled mouzas. These livestock rearing households were also treated as Mouza Certainty Holdings (MCH).


The selection procedure adopted for various sampling stages is given below:-

FIRST STAGE; Selection of Patwar Circles:  



The number of patwar circles to be selected from each sub-division was determined keeping in view the number of enumerators which could be made available, effectively trained and properly supervised, besides inherent variance of the population in respect of the main  items under study. 


First of all each mouza was given a measure of size which is the geometric mean of its cultivated area as per 1996-97 revenue record  and its number of households as per  1998 Population Census. This measure of size helped to arrive at the mouza probability of selection which was separately worked out and was proportional to its measure of size in the sub-division multiplied by the number of patwar circles to be selected from the same sub-division. Then, each patwar circle was assigned a probability by addition of the probability of selection of its mouzas. The patwar circles falling in various kanungo circles were arranged by their cultivated area within the respective kanungo circles. The patwar circles getting a probability more than 0.890 were selected with certainty and sifted out from the list. The patwar circles having probability less than 0.020 were merged with the immediately above non-certainty, non-merged patwar circles  of  the  same   kanungo   circle such that after merger the collective  probability  of merged patwar circles  becomes greater than 0.019 and  were retained in the list as a single unit with their collective probability.


The non-certainty patwar circles were re-assigned a probability by repeating the above mentioned process. A moving cumulative probability was worked out and shown against each patwar circle in a sub-division. For a sub-division to be sampled, a random number over zero and upto 0.999 was selected. The first patwar circle with cumulative probability equal to or greater than the random number was considered selected. Similarly, random number  plus 1 (one) selected the second  patwar  circle, random number plus 2 (two) selected the third patwar circle  and so on until the pre-determined number of patwar circles were selected from the sub-division.

SECOND STAGE; Selection of Mouzas: 



It was, a priori, decided to select two mouzas per selected patwar circle. The mouzas falling   in certainty and selected patwar circles were arranged in serpentine fashion, i.e. within the odd numbered kanungos in descending order of cultivated area of the mouzas and within even numbered kanungos in ascending order of cultivated area of mouzas. The method employed at the first stage was repeated at patwar circle level for segregating the certainty mouzas and also for the selection of the non-certainty mouzas. Like the patwar circles with small probability of selection, the mouzas getting small probabilities were merged together by applying the principle mentioned in the first stage and treated as one mouza for sampling purposes.


One sub-stage at this level was introduced only for those selected mouzas which were having nine hundred or above households as per 1998 Population Census. Such mouzas were termed as big mouzas and were divided into convenient number of sectors, each having approximately 500-700 households. The number of households in a sector was treated as the measure of size to work out the probability of selection of a sector. One sector from each big mouza was selected with equal probability.

THIRD STAGE; Selection of Clusters of Households: 

A systematic selection of clusters of nearly 30 households each was made with equal probability from all the selected mouzas with the help of the list of households (Form-1). The number of clusters to be selected, with a minimum of two, was determined with regard to raising factor of the mouza and the pre-fixed overall raising factor at cluster level for a particular mouza. The limit of overall raising factor was fixed at 25 for all the rural settled areas. Ultimately the sample included:

i) The households in the selected clusters.

ii) The households located in the selected urban blocks.

iii) The households located in the selected villages / basties / killies of unsettled areas.

iv) The households located in the selected mouzas designated as Mouza Certainty Holdings.
v) The households   located   any where in the country included in the list of National Certainty Holdings.

PROBLEMS FACED



The major problems encountered by Pakistan in connection with the conduct of agricultural censuses are summed up as under:

i) The required resources had always been arranged with great difficulty.

ii) Filling the long questionnaire remained a difficult area for both enumerators and respondents, aggravated by the poor quality of respondents.

iii) It had always been very difficult to maintain quality of data while handling such a  large volume of census documents.

iv) The census data on acreage of crops do not match well with the data generated through surveys for current statistics. This posses problem when both the data sources are reconciled.

LIVESTOCK CENSUS



Pakistan is an agricultural country. Agriculture and its related sectors dominate the economic activities of the country. Livestock is a very important sub-sector of the Agro-rural Economy. It makes up 37.7% of the Agriculture Income and 9.3% of National GDP. 40% of the income of farmers is livestock based. The role of livestock in Pakistan’s rural economy may be realized from the fact that 30-40 million rural population is engaged in livestock raising, having livestock holdings of 2-3 cattle / buffalo and 5-6 sheep / goat per family. The country produces 28 billion litres of milk a year whose value is more than that of the combined value of wheat and cotton produced in the country.



Similarly, the poultry has emerged as an important contributor to supplement beef and mutton supplies and a thumping majority of rural families and a large proportion of urban families are associated with poultry production activities in one way or the other.



Despite that, the current role of livestock and poultry in Pakistan reflects to a large extent their historic role, i.e. the complementarity with crop sector. Wherein, the products and by-products of one sector are exchanged for generation of useful high value products and by-products of the other sector. Here, the landless rural households and small farmers meet their day-to-day needs by rearing livestock / poultry, which acts as, breathing and running, cash deposit for their owners waiting to be encashed at time of need.



In view of the above mentioned data requirements, the responsibility of generating statistics on commercially important livestock, i.e. cattle, buffaloes, goats, sheep, camels, horses, donkeys and mules was entrusted to  Agricultural Census Organization (ACO’) established during late fifties. ACO generated first set of data on livestock along with the 1960 Agriculture Census. This practice is still continuing and data set on livestock is available in reports of the Agricultural Censuses of 1972, 1980, 1990 and 2000. Besides that ACO was entrusted to carry out an independent and full fledged livestock census during mid seventies by the Government. Consequently, ACO embarked upon its first ever Livestock Census in 1976. This exercise was repeated in 1986 and 1996. At present, ACO is engaged in conducting 2006 Livestock Census. A perspective of its methodology is given next.

MAIN FINDINGS OF LIVESTOCK CENSUS 1996


Livestock Statistics collected through 1996 Livestock Census indicate that there were 20.4 million Cattle, 20.3 million Buffaloes, 23.5 million Sheep and 41.2 million Goats in the country. The province-wise distribution of livestock is given below which is followed by salient statistics about cattle, buffaloes, sheep, goats and work animals.

LIVESTOCK POPULATION AND PERCENTAGE DISTRIBUTION BY PROVINCE

	Admn. Unit
	Cattle
	Buffaloes
	Sheep
	Goats
	Camels
	Horses
	Asses
	Mules

	Animals in Million

	Pakistan
	20.4
	20.3
	23.5
	41.2
	0.8
	0.3
	3.6
	0.1

	Per cent Distribution

	NWFP
	21
	7
	12
	16
	8
	14
	15
	45

	Punjab
	46
	64
	26
	37
	23
	54
	55
	44

	Sindh
	27
	28
	16
	24
	28
	19
	19
	9

	Balochistan
	6
	1
	46
	23
	41
	13
	11
	2


DOMESTIC POULTRY



The census estimate for domestic poultry in Pakistan stands at 64 million out of which 63 million are cocks and hens, while 1 million are ducks, drakes and ducklings.

LIVESTOCK CENSUS 2006
OBJECTIVES



The main objectives to be met out through the 2006 Livestock Census being carried out by ACO are given as below:-

1. To provide current estimates of commercially important livestock by age, sex and breed and of domestic poultry by age and sex.

2. To develop basic information on composition of livestock herds.

3. To ascertain the number of livestock holders reporting animals and poultry birds.

4. To provide estimates of animals vaccinated, fallen sick treated, purchased, sold, slaughtered and died.

5. To ascertain the number of work animals by type of work.

6. To generate the estimates on commercial poultry by type of farming.

7. To estimate milk yields and the number of animals slaughtered.

GEOGRAPHICAL COVERAGE 



This census will cover all the urban and rural areas of Pakistan, Northern Areas and Azad State of Jammu and Kashmir. 

SAMPLING PLAN



Before explaining the sample design for livestock census 2006 it is necessary to give a brief description of sample design used in 1976, 1986 and 1996 Censuses of Livestock. These censuses were carried out to generate the information about livestock and to fulfill data needs of the international agencies like FAO and other agencies.

In 1976, 1986 & 1996 a two stage weighted sample was used. A separate sample was selected for each sub-division. In the two stage sample, patwar circles in the first and mouzas in the second stage were selected with probability proportional to the measure of size. The measure being the geometric mean of mouzas, cultivated area and its number of households. 

In view of the limited financial, manpower and material resources, this census will be conducted on sample basis as per previous practice. It is stated that for Livestock Census 2006 different sample designs would be involved for different parts of the country according to the local conditions, for sample selection. Like previous livestock censuses, a two stage sample design will be adopted for selecting mouzas / villages in first stage and households in the second stage. However, very large holdings having considerable heads of animals calling “National Certainty Holdings (NCH)” will be enumerated completely, throughout the country. The list of such holdings will be prepared prior to the census enumeration. However, all government Livestock / Dairy farms will also be enumerated completely treating them NCH.

In major parts of the country comprising rural settled areas, mouzas in the first stage will be selected with probability proportional to size. Number of households in each mouza at district level according to 1998 Population Census will be considered as measure of size. In case of very big urban areas like Peshawar, Rawalpindi / Islamabad, Faisalabad, Sargodha, Gujranwala, Sialkot, Lahore, Multan, Bahawalpur, Hyderabad, Karachi and Quetta, the blocks will be grouped according to density of livestock concentration therein and a stratified sample of blocks will be selected. In remaining urban areas and unsettled rural areas systematic sampling will be employed to select blocks and villages / killies / bastis separately from each of the district. All the households falling in selected big urban areas will be enumerated.  In all unsettled areas single stage sample selection will be adopted i.e. selection of mouzas / blocks. In unsettled areas all the households falling in selected villages will be enumerated.

Like NCH in sample mouzas / villages and blocks, households having considerable number of livestock will be called “Mouza Certainty Holdings (MCH)”. These households in sample mouzas / villages will be enumerated without sampling and from the remaining households located in selected mouzas, systematic sampling will be applied to select households for enumeration. However, in unsettled areas complete enumeration will be carried out in all the selected first stage sampled units. In small urban areas, a systematic sampling technique will be applied for selection of second stage sample units. In Cholistan (unsettled) and Tharparkar District a complete enumeration will however be carried out.



Following sampling frames have been / will be prepared in order to implement the above sampling plan:

I) Complete list of mouzas / dehs in settled rural areas separately for each district along with number of households in each mouza / deh according to 1998 Population Census and an up to date list of villages in unsettled rural areas.

II) Complete list of urban blocks separately for each district as maintained by Federal Bureau of Statistics.

III) Complete list of National Certainty Holdings (NCH) including all Government and big private livestock holdings have 50 or more cattle / buffaloes or both,  200 or more (400 in case of Balochistan) sheep / goats or both, 25 or more camels. Similarly, a list of Mouza Certainty Holdings (MCH) having 25 or more cattle / buffaloes or both, 50 or more (100 in case of Balochistan) sheep / goats or both in selected mouzas / dehs.

SAMPLE SIZE


The following table gives a brief account of the sample size for urban as well as rural areas.
NUMBER OF TOTAL AND SELECTED UNITS

	Province
	Urban Areas
	Rural Areas

	
	No.of Total

Blocks
	No.of Selected Blocks
	Sampling Fraction
	No. of Total Mouzas/Villages
	No.of Selected Mouzas/Villages
	Sampling Fraction

	Pakistan
	24,006
	1,551
	6.5
	55,601
	8,560
	15.4

	N.W.F.P.
	1,700
	197
	11.6
	14,855
	1,863
	12.5

	Punjab
	13,756
	882
	6.4
	27,049
	4,326
	16.0

	Sindh
	8,000
	365
	4.6
	5,980
	1,111
	18.6

	Balochistan
	550
	107
	19.5
	7,717
	1,260
	16.3

	Northern Areas
	211
	30
	14.2
	1,779
	336
	18.9

	AJ&K
	64
	14
	21.9
	710
	128
	18.0




At Pakistan level, the sample size for urban areas and rural areas works out to 6.5 per cent and 15.4 per cent of the total respectively. These sampling fractions for urban areas are on the higher side for NWFP and Balochistan because of prior information that towns / cities of these provinces are having rural complexion.

PROCESSING AND TABULATION



Different stages involved in processing and tabulation of data are briefly discussed below:

i)
Document Control
ii)
Coding

iii)
Editing

iv)
Estimation of Census Results


v)
Census Tabulation

REVIEW OF DATA



The Agricultural Census Organization has a specialized Quality Control Section for checking the quality of census data. The staff of the section had been trained to detect the likely inconsistencies in various tables and to probe backward for diagnosing the discrepancies. This section works under close supervision of senior officers and the discrepancies pointed out are duly corrected after careful considerations.

POST-ENUMERATION SURVEY



To have an idea about the sampling variability in the census results, the sampling errors will be worked out at district, province and country levels for important census items and included as appendices to the respective census reports. In order to measure non-sampling errors the only recognized method is to repeat the census operation, although on a limited scale under the best possible administrative conditions, employing perfect survey tools and thoroughly trained and well-conversant enumerators, etc. The difference between census and such post census survey gives an idea about the extent of non sampling errors in census results. For the purpose, a small scale but well managed post enumeration survey will be carried out in all the provinces.

The conceptual and methodological issues adopted for Livestock Census 2006 are more or less the same as indicated in the Programme for The 2010 World Census of Agriculture. Necessary modifications as per local requirements have obviously been duly incorporated.
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