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	AGRICULTURAL AND RURAL STATISTICS TO SUPPORT THE EVALUATION OF AGRICULTURAL DEVELOPMENT POLICIES AND STRATEGIC INVESTMENT OPTIONS: ZAMBIA SPECIFIC COUNTRY PAPER



1. 
Introduction

Since the onset of liberalization of agricultural input and output marketing which started in 1991 in Zambia, there has been an increasing need for proper farm level planning in agricultural production and marketing. To effect reliable planning the farmer has to identify objectives, available resources under his control and the capacity to produce needed quantities. The farmer also needs to assess the markets for both inputs and outputs, available means of production and select what is suitable for his farm enterprise. This applies to both big and small-scale farmers.
At the macro level there has been increasing need for informed decision making in relation to issues of budgetary allocations, tax rates, subsidies, incentive packages, prioritization and various regulatory measures that can result in effective agricultural development policies and strategic investment options.  In order to determine whether effectiveness is being achieved with regard to agriculture and rural development, there is critical need for relevant and accurate data to inform the corresponding evaluation exercises. The evaluation exercise maybe carried out at the micro or macro level of the agriculture sector. 
2. Distribution and Relative Importance of The Major Cropping Systems

The main crops grown in Zambia are maize, cassava, groundnuts, millet, cotton, sorghum, sugar cane, coffee, sunflower, vegetables, soybeans, wheat, rice and tobacco.
2.1.1 Smallholder Cropping System

This category of farmers is also referred to as small scale and medium scale farmers. The small scale category cultivate between 0 and 5 hectares of crop land. The medium scale farmers cultivate between 5 and 20 hectares of crop land. The combined maize production by small scale and medium scale farmers constitute about 65 to 70 percent of total national production. They produce 100 percent of other food crops such as millet, sorghum, sweet potatoes, rice, groundnuts, bambara nuts, mixed beans and pumpkins. Smallholders also produce crops such as paprika and water melons.   

The Zambian Government has been supporting small and medium scale farmers with subsidized fertilizer and maize seed. These farmers have also been supported through out grower schemes.
The broad objective of the out grower programme is to achieve strong economic growth as a prerequisite for poverty reduction. The specific objectives of the programme is to:
· Promote and resuscitate small scale crop production and processing through establishment of out grower crop areas.

· Build the local capacity in the management of crop production and enhance quality for the export market.

· Support local entrepreneurs in crop marketing

· Support local processing of crop commodities to add value.

2.1.2 Commercial Cropping System

The commercial category also referred to as large scale category is made up of farmers cultivating more than 20 hectares of crop land or raising exotic species of livestock and/or poultry. Large scale farmers produce 30 to 35 percent of national maize production. They account for 100 percent of national wheat production as well as exported horticultural and floriculture products. The bulky of the soybeans and green maize produced in Zambia is grown by large scale farmers. They also produce crops such as paprika. Virginia tobacco is predominantly grown by large scale farmers while burley tobacco is the domain of smallholder farmers.  

2.1.3 Rainfed Cropping System

Zambia has one annual rainfall season covering the period from November to March. Almost all the maize grown for grain is cultivated during the rainfall season. All the food and cash crops grown by small and medium scale farmers is cropped during the rainy season. 

2.4
Irrigated Cropping Patterns 

Irrigation in relative terms (as a percentage of total population of large scale farmers) is mainly practiced by commercial or large scale farmers. Irrigated crops include wheat, soybeans, green maize, floriculture and horticultural products, vegetables, bananas, sugarcane, coffee, etc.  Existing Irrigator Institutional arrangements include the following:

i large agribusiness estates;

ii individual commercial farms;

iii contract grower groups;

iv out grower agricultural groups; 

v associations of smallholders
The National Water Policy of 1994, aims to guide developments in conservation, management, demand and supply of the water resources in a liberalized economy and in which the promotion of community and private sector participation is being encouraged. 

The following key policy measures have therefore been adopted in the National 


Water Policy:-

i. Recognizing the important role for water resources development and management in the overall socio-economic development of the country;

ii. Vesting the control of national water resources under state control through review of water legislation to incorporate both ground and surface water resources at local, regional and international levels;

iii. Promoting water resources development and management through an integrated approach; providing adequate, safe and cost effective drinking water supply and sanitation services with due regard to environmental and ecological protection;

iv. Defining clear institutional responsibilities of all stakeholders in the water sector for effective management and co-ordination;

v. Recognising that water has an economic value in all its competing uses and therefore should be recognised as a finite and economic good;
Current estimate of irrigated land in Zambia 

	Land under agricultural water management
	Ha.

	Irrigation potential
	2,750,000

	Land under irrigation: surface irrigation
	32,189

	Land under irrigation: sprinkler irrigation
	17,570

	Land under irrigation: localized irrigation 
	5,628

	Land under irrigation: developed lowlands (equipped wetlands and IVS)
	100.525

	Land under irrigation: total 
	155,912

	Flood recession cropping area
	100

	Cultivated lowland
	100,000

	Agricultural water managed area: total 
	255,922

	Land under irrigation: actually irrigated
	155,912

	Land under irrigation by source of water
	 

	Land area irrigated by groundwater
	6,750

	Land area irrigated by surface water
	149,162

	Land area irrigated by mixed and other sources of water
	 

	Power irrigated area
	 

	Power water managed area
	38,630

	Irrigation schemes by size
	 

	Total area of small irrigation schemes
	111,525

	Total area of medium irrigation schemes 
	7,372

	Total area of large irrigation schemes
	37,015


Source: FAO, Aquastat.

2.5.1 Tillage Systems 

Tillage systems practiced in Zambia include:

· Hand hoeing

· Ploughing (ox-drawn)

· Mechanical tillage (tractor power), applied by large scale commercial farmers

· Conservation farming encompassing, potholing, ridging across slopes. and ripping

3. Availability of Sub-National Statistics

Sub-national statistics are available at provincial, and district levels. Zambia has an area of 752,612 square kilometers divided into 9 provinces and 72 districts. National, provincial and district level data include:

· Area planted to crop

· Area harvested

· Production quantities

· Yield per hectare

· Marketed produce (quantity expected to be sold for all reported crops).

4. Scale and Mix of Production Inputs Used In Each of The Major Cropping Systems

The mix of inputs used by the commercial cropping system are mainly the following: 

·  Improved seed (hybrid),

·  Inorganic fertilizers,

·  Supplementary water ( modern sophisticated irrigation methods), 

·  Agrochemicals, 

·  Labour, and

· Trained management

The smallholder cropping system on the other hand mainly uses the following mix of agriculture inputs: 

· Recycled local seed and hybrid seed,

· Nutrients (organic and inorganic fertilizer),

· Supplementary water (simple irrigation methods), 

· Labour.
5. Cost of Production Inputs

The key inputs that are considered in Zambia in the calculation of input production costs are: seed, fertilizer, chemicals, labour, packing materials and transport, equipment, building repairs and depreciation, etc. in relation to the period under consideration.

5.1
Crop Enterprise Budget

The crop enterprise budget can be used to ascertain the cost of production and the benefits accruing from the activity. A number of parameters or factors can then be derived. These factors are then used to assess the relative profitability of the enterprises. In this regard when reliable and accurate data is available on types of inputs used, quantities and costs then such data can be vital in guiding the choice of investment options at the farm level. 

The type and costs of farm inputs are determined by the type of crops grown which in turn are determined by resource factors. Some of the more serious factors to consider are the following:


[image: image1]
I. Rainfall 


Depending on which agro-ecological zone the farm is situated as illustrated in the map below, there are limitations as to which crops and crop varieties that can successfully be grown. The duration of the rainfall season will determine the crop-growing period and therefore have a bearing on what crops and varieties to grow. There are three agro-ecological regions in Zambia. These are: Region3 which lies in the North (High rainfall, more than 1000mm), Region 2 in the Central (medium rainfall, 800-1000mm), and Region 1 in the South (Low rainfall, less than 800mm).
II. Soil type


The choice of crops grown is also influenced by the type of soil at the disposal of the farmer. Crop yields are very much dependent on soil fertility status. Poorly drained, very acidic and strongly alkaline soils are not suitable for most crops.
III. Irrigation water


Irrigation facilities if available could be used to grow irrigated crops in times when there are dry spells or in the entire crop-growing period.

5.2
Budgeting the Likely Enterprises

After identifying the type of crops that can be produced, the farmer then has to find out how much it would cost to produce each of the crops on say one hectare, and what income to expect from it. This is done through farm budgeting also known as the gross margin budgeting, financial model or enterprise budgeting for each of the chosen crops. 
There are many advantages that can be derived from farm budgets. Some of the advantages are:-

i) The budget will indicate the cost of producing a certain 

ii) commodity.

iii) The budget will show how much income is expected to come in 

iv) the business.

iii) When the above two are matched, the farmer can know whether the particular enterprise is profitable or not.

iv) The budget can help in establishing the farmer's potential to a doubtful money lender or credit institution.

v) Farm budgets provide the basis for comparing alternative plans for profitability purposes. 

vi) The cash expenses in the budget provide an estimate of the operating capital the business would need during the season or production cycle.

5.3
Variable Costs 

These are costs which can be readily allocated to a specific enterprise, and vary according to the size of that enterprise. Such costs are charged to an enterprise when calculating its Gross Margin. Examples are: Seeds (purchased or home-grown), fertilizers, chemicals, casual labour, hired equipment and packing materials.

5.4
Fixed Costs

Fixed costs are those costs that would occur no matter what quantity is produced. Examples are: Depreciation on buildings and machinery, interest on capital, rates on land, Farm manager’s pay and paid management costs, regularly paid labour, actual interest payments and general overheads (such as office expenses).

Fixed Costs are not shown in the Gross Margin budget, but their effect must be born in mind. To take a common example, a farmer hiring a tractor will show the hire cost as a Variable Cost, thus reducing his Enterprise Gross Margin. On the other hand, his neighbor who owns his own tractor will not deduct the ownership costs of that tractor (depreciation and interest) when calculating Gross Margins and will appear to have lower machinery costs and higher Gross Margins than those accruing to the neighbouring farmer.

 5.5
Gross Margin

The Gross Margin of an enterprise is that enterprise total income less its variable costs. It is a simple measure of an enterprise's contribution to the overall cost of running the farm. Thus if all the enterprises that go to make up the farm show a positive Gross Margin, then the farm is likely to make a profit. 

The Gross Margin calculation may be used either to assess the contribution that an enterprise has made to the profitability of the farm in the past, or as a convenient step in preparing a farm budget or investment plan for the future.

The costs charged to an enterprise when calculating its Gross Margin are called Variable Costs because they vary according to the size and nature of the enterprise.

5.6
Net Profit

The Net Profit of an enterprise is that enterprise Gross Margin less a proportion of the farm’s fixed costs. One has to be careful in proportioning the fixed costs to individual enterprises, so that certain enterprises are not unfairly overburdened. It is for this difficulty that total fixed costs are subtracted from total gross margin to arrive at net profit. But when one wishes to use budgeting for pricing purpose, one has no option but to apportion fixed costs to individual enterprises.

5.7
Break Even Yield

The Break-even yield is the quantity of yield required to just recover the cost spent on producing the commodity, at a given price. The higher the expected or actual yields above the break-even yield level the better in terms of profitability.

 



Total cost (total variable costs plus total fixed costs)

Break-even yield     =
 
                 

Unit Price.

At the planning stage, if after calculating the break-even yield it is found to be much lower than the recommended or farmer’s usual yield, and there is no way to push the yield above the break-even yield, then the farmer should not produce the crop in question. 

5.8
Break Even Price (and its effect on the produce price)

The break-even price indicates the cost of producing the unit of that commodity. The break-even price is the unit price at which that commodity must be sold for the farmer to just recover the cost of producing that commodity. 

For a farmer to make some profit, he has to sell his produce at a price higher than the break-even price. If a farmer sales his produce at a price below the break-even Price, he would be making a loss. To determine the break-even price the following formula could be used.





Total cost (total variable costs plus total fixed costs)

Break-even Price 
=
                 

Total production (physical units).

At the planning stage, if after calculating the break-even price you find that it is much higher than the expected market price, do not produce the commodity involved. However, you may produce where household food security is the objective. This is because producing at a break-even price that is higher than the expected market price would mean producing at a loss.

6.
Source Institutions for Data

The following are the key institutions that generate data relevant to evaluation of crop production systems: 

· Central Statistical Office (CSO)

· Ministry of Agriculture and Cooperatives

· Zambia National Farmers’ Union

· Department of Meteorology (DOM)

· National Food and Nutrition Commission (NFNC) under the Ministry of Health

· Millers Association of Zambia (MAS)

· Parastatal and Private companies such as Zamseed, Food Reserve Agency, Sasol, Kynock and Omnia

· NGOs such as Programme Against Malnutrition, Oxfarm, CARE, World Vision International Agencies such as FAO, WFP, UNICEF and FEWSNet.

7.
Relevant Surveys

The main sources of official government data on agriculture are the following surveys:

I. Housing and Population Census

II. Crop Forecast Survey (CFS)

III. Post Harvest Survey (PHS)

IV. Living Conditions Monitoring Survey (LCMS), done bi-annually

V. Food Health and Nutrition Survey (FHANIS), Expected to be done quarterly. 

VI. Vulnerability Assessments

8. Type of Data Collected

The following is the type of data collected from the above mentioned surveys which includes statistics relevant to evaluation of agricultural development policies and guiding strategic investment options or decisions.

· Crop conditions;

· Area planted;

· Area harvested

· Quantities, varieties and prices of inputs distributed, sold and utilized; (seed, fertilizer, lime) 

· Crop production estimates;

· Yield per hectare;

· Grain stocks and prices;

· Amounts of food aid distributed;

· Planned imports and exports of inputs and grain;

· Weather forecasts;

· Availability and disbursement of loans/credit;

· Crop husbandry practices;

· Performance of extension services;

· Farm and off-farm incomes;

· Farm assets; and

· Livestock and fisheries statistics.

9.
Conclusion

There is need for harmonization of similar data collected from different sources such as surveys versus administrative records. More capacity needs to be invested in data cleaning and analysis to ensure comprehensive and complete analysis of all survey questions. This will help in ensuring that relevant data is available and analysed by cropping system to guide policy evaluation and strategic investment decisions.
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