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Definition and scope of Agricultural Production Economics:

Agriculture production economics concerned with the selection of production patterns and resource use efficiency in order to optimize the objective function of farming community or nation with in a framework of limited resources. Agricultural production economics involves analysis of production relationships and principles of rational decisions in order to optimize the use of farm resources on individual farms and to rationalize the use of inputs from the nation’s point of view. 
The goal of agriculture production economics are –

1. To provide guidance to individual farmers in using more efficient resources. 
2. To facilitate most efficient use of resources from nation’s point of view.
As study of resource productivity, agriculture production economics deals with resource use efficiency, resource combination, resource allocation, resource management and resource administration. It involves topics like factor – product relationship, factor – factor relationship, product – production relationship etc. which in turn involves some law’s such as law of returns to scale, Law of diminishing returns, concepts such as Isoquants, production possibility curves, Iso-cost curves etc. It also covers the problems of Agriculture that is instability of prices in agriculture, due to risk and uncertainty.
Theory of Production: 
Production refers to the economic process of converting of inputs into output. The inputs or resources used in the production process are called factors of production by economics. Inputs are usually grouped into five categories.

a. Raw Materials

b. Machinery

c. Labour Services
d. Capital Goods

e. Land

Farm production likewise refers to the production of food, fibre and livestock by using several different kinds of inputs. Land is used by farmers as a factory which helps them produce the desired crop. To this manufacturing plant (Land) labour and capital are added to cultivate, plant and harvest the crop. When considered necessary, fertilizer is also added by the farmers. Water may be either provided by either rainfall or by artificial irrigation. Application of all these inputs result in desired crop (output)

Production decisions facing the individual farmer are of three types.

1. Farmer may wish to produce certain amount of a given product having a certain amount of resource to use. He will have to decide what is the most profitable amount of resource to use in the production of a commodity.

2. Having a certain combination of resources, he may have to decide the most profitable combination to use to produce a specific amount of given output.

3. Having a certain combination of resources he is also faced with the problem of choosing the most profitable mix of products of produce.
Assumptions of Static and Dynamic Production Economics:

Static Economics: Static production economic theory is primarily a decomposition of social phenomena into units of individual production activity. Such decomposition constituted the essence of traditional economics, which has used this analysis as a means of passing ethical judgments of evaluating changes and sometimes of forecasting future development. The principle economic theories have been mainly based upon a static view of economic phenomena. Such theories have mainly concerned with hypothetical state of equilibrium and inter-relations of prices, demand, supply and so forth, when equilibrium has been attained. Static theories do operate with variations and fluctuations in economic quantities in order to interpret how these quantities are related at equilibrium. 

Dynamic Economics: Traditional economic theory is of little use in dynamic economics which deals with changes of social phenomena in time. Due to advancement in science and technology, the problems of producing goods have been solved more rapidly than the problems of distributions. The chief problem today is therefore the problem of distributing goods and not that of producing them. This does not mean, however, all the problems of economics have changed. The new postulates must recognize the importance of change- change in cost of producing goods, change in cost and method of distributing goods etc. In reality, therefore, it is essential to revise the old static theories of economics and to construct a more adequate theory based on dynamic conceptions. An accurate dynamic conception should consider economic phenomena and functions in the process of change and the interrelations of these changes in the course of time i.e when new agro-based industry replaces old one, growing changes in tastes and preferences etc. In other words, modifying forces are always at work and must be taken into account by economic theory. Such theory, if realistic, must be essentially dynamic. In the present work the task of building up a dynamic theory is begun from the concept of demand for goods. The influences on demand fluctuations of habit or custom, budgetary restrictions, time, usability of goods, advertising and so forth are considered at some length.
Economics can also be classified as static economics or dynamic economics. Static economics can be thought of as one or more still snapshots of events taking place in an economy. Dynamic economics can be thought of as a moving picture of the economy.

Economists rely heavily on what is sometimes called comparative statics. The economic relationships are often represented by a graph: for example, a graph showing a supply curve and a demand curve. An event or shock affecting demand or supply is assumed to take place. For example, suppose that consumer incomes increase. A second demand curve might be drawn on the same graph to represent what happens as a result. The snapshot comparison of prices and quantities that would prevail under the old and new levels of consumer incomes is referred to as comparative statics (Figure 1).
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Figure 1 Static, Comparative Static and Dynamic
Static Economics is timeless environment. It is a useful means of analysis when the focus is on the impact of an economic shock, not the processes by which the shock takes place. Notice also that comparative static can be used to shed light on either microeconomic or macroeconomic issues. In contrast with statics, time is the important element of dynamics. Dynamic economics attempts to show the processes by which an individual consumer, firm, or economy moves from one equilibrium to another. Suppose, for example, that the price of a good or commodity decreases. Dynamic economics might attempt to uncover changes in the quantity that would be taken from the market one hour, one day, one week, and one month from the point in time.

Role of Farm Management in Resource Allocation/ Economic decision making under various production relationships:
Farm Management or Economic Decision Making is a process where economic decisions are to be made in connection with the organization, operation, buying and selling and financing of the farm business. For making such decisions, Farm Manger takes helps from historical information, farm budgets, economic principles and outlook information.

1. Historical information: Historical information reflects from the records and accounts maintained at the farm during previous years. Farm records are valuable tools of Farm Manager. 

2. Farm budgets: The formal plans and budgets prepared for the year are also helpful to the Farm Manager in carrying out different operations on the farm.

3. Economic Principles: An understanding of economic principles provides the basis for more efficient and accurate farm management decisions making and analysis. Without economic principles, other tools are less effective and less useful. Some of the important economic principles which govern the production process, may be mentioned under following headings;

1. Production Functions.

2. Laws of Diminishing Returns.

3. Three Stages of Production.

4. Principles of Comparative Advantage.

5. Principles governing the level of inputs and outputs.

6. Principles governing the combinations of inputs and combinations of outputs.  
4. Outlook Information: The information relating to the factors affecting future prices and long time trends of market values is referred to as outlook information. 
Production Relationships: There are physical and mathematical relationships between the level of inputs used and output realized in production process, generally a level of fixed resources, higher levels of outputs can only be obtained by adding more of variable resources. It is thus important to be able to identify the profitable levels of inputs to combine with the given levels of fixed resources. In a production process, several inputs (factors of production) are used, which are ultimately transferred into final output (product) or output. One must choose the levels of each input say for instance, seed, fertilizers etc that will produce the quantities and qualities of output (s) that best satisfy the farmer’s goals. This relationship between factors of production and output can be expressed as;

Y= f (X)

The expression Y is the function of  X

i.e
Wheat = f (Seed)      


Y = f ( X1 , X2 , X3 , , , ,  , , ,  ,  Xn )

i.e
Agriculture productivity = f (Seed, fertilizers, Pesticides etc)

Whereas Y is the output that is obtained as result of using inputs  X1 , X2 , X3 , , , , , ,  Xn  etc.
In the above equation, Y is used to denote a quantity of output such as tons of grains, while X1 and X2  represents the units of specific inputs such as kg of seed, fertilizers and tons of  pesticides. The quantities X an Y are called variables because variations in one of these quantities are associated with variations in the other. 

Three basic relationships are studied in production economics, which are :

A. Factor-Product Relationship. Output (product) is related to single variable production input (factor) given a set of fixed inputs.

The production of any final product depends on the use of various inputs or factors of production. Such factors in the case of agriculture would be labour, seeds, fertilizers and pesticides etc. The production may be affected by the use of one or all these factors. 

Production Function: The physical relationship between inputs (factors) and the output (product) is called the production function. Let us discuss a production relation where only one variable input of production combined with the fixed inputs is used to produce only one product. Suppose the output is wheat. Production of wheat is a function of or depends on the efficient uses of facators i.e seed, fertilizers, pesticides etc, while all other inputs (Irrigation, credit or weather etc),  are held constant at a fixed level. The Production function would thus look like;

Y = f (X1 / X2 , , , ,  , , ,  ,  Xn)

Where Y is the wheat production per hectare and X1 represents the ration (Seed). Variables X2  to Xn which are right of bar, are fixed inputs used to produce the wheat output such as Land, fertilizers, pesticides, machinery, irrigation, credit etc. such a production relationship is known as factor-product relationship is known as factor-product relationship. More briefly, equation may be written as ;

Y= f (X1). Considering single input-output relationship, we can tabulate the levels of X1 used and corresponding levels of Y as presented by Figure No.l ;
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Figure No.1    Representation of a Single Factor Production Function
Law of Diminishing Return: When other things remaining the same, “ As labour and capital are applied in the cultivation of land, causes less than proportionate increase in the amount of produced raised, unless it happen to coincide an improvement in the art of agriculture” or 

“ If equal increments of one factor of production to other factors of production are applied, which are kept at a certain level, then the resulting additional output will decline beyond some point”.

The law indicates an important relationship since it is that where a farmer would like to operate rationally. For example, the farmer is producing in the first area where the marginal product increases, then he can increase the average productivity by applying more of inputs and thus he has a strong incentive to use more unit of this input to get out this range. When application of further doses may cause the total output to decrease. So farmer keeps himself from that range due to declining marginal productivity.

Three Stages of Productions: In a law of variable proportion, the three levels of production are TP, AP and AP as described below;

Total Product (TP): Total Product can be obtained from given quantities of inputs

Marginal Product (MP): Marginal product is net addition to the total product, when one more unit of production is used in production process.

Average Product (AP): Average product is the ratio of total product to the total factor input 
           Total Product

AP = -------------------
           Total Factor Input

i.e 

	Units of  inputs
	TP
	MP
	AP

	1
	2
	2-0     = 2
	2

	2
	5
	5-2     = 3
	2.5

	3
	8
	8-5     = 3
	2.7

	4
	12
	12-8   = 4
	3

	5
	13
	13-12 = 1
	2.6

	6
	19
	19-13 = 6
	3.2
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Figure No.2            Law of Variable Proportions or Three Stages of Production
The relationships of TP, MP and AP can be expressed as;

1. When the output is increasing, marginal product is positive.

2. When the total product is maximum, marginal product is zero.

3. When the total product is decreasing, marginal product is negative.

4. When the total product is increasing at increasing rate, the marginal product is increasing; and

5. When the total product is increasing at decreasing rate, the marginal product is decreasing but positive.

In conclusion, the Stage-11 is found most profitable, feasible or economical, because it lies between two maximum points as TP and AP.  

B. Factor-Factor Relationship. Output (Product) is related to two or more variable production inputs (factors) given a set of fixed inputs.
Let us consider a situation where only two inputs are used in production and the production function can be written as;

Y= f (X1,  X2/ X3 , , , ,  , , ,  ,  Xn)

Where Y is wheat output, while X1 and X2  are quantities of seeds and fertilizers. It is to be noted that  these inputs are required to apply on farm in variable quantities, with the other inputs which are kept constant at a fixed level. Our concern is that what would happen to output when the quantities of inputs X1,  X2  are increased or decreased. Besides the effect on output, what would happen to substitution of one variable factor for another by changing the quantities of these inputs. Thus we would be focusing on the substitution between inputs X1,  X2  in any agriculture production process. The farmers could choose various combinations of the factors of production within the limitations of his investment capacity. The economical feasible level of output can be obtained from different combinations of given level of inputs is called Iso-Product Curve or Iso-Quant Curve as shown in Figure No.3. Such curve represents different efficient combinations of X1 and X2  that are capable of producing a given level of output. Farmers are always interested in finding out the least cost or cheapest method to produce a given level of output.  
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Figure No.3  An Isoquant Curve
C. Product - Product Relationship. The relative quantity of two or more outputs (Products) is related to a fixed quantity of inputs (factors).

Product-product relationship is concerned with the allocation of a fixed resource set between competing enterprises. The farmer has to take great care in selecting the most appropriate product or product mix to maximize his profit from the given resource set. The relationship between products can be categorized as competitive, supplementary, and complimentary or joints products. To explain these categories we can make use of production possibility curve, which represents various possible combinations of two products that can be produced with fixed level of inputs as shown in Figure No.4. The slope of the production possibility curve denotes the rate at which one product substitutes for another. 

Competitive Products: Two products are competitive in the use of given resources if an increase in the output of one product involves a reduction in the output of the other product. The marginal rate of product substitution, which indicates the quantity of one product that must be given up, when the output of other product is increased by one unit, is negative. Marginal rate of product substitution can be denoted as ∆ Y2 / ∆ Y1. It indicates the number of units of Y2  which must be given up when an additional unit of Y1 is to be produced. If the two products are competitive, the marginal rate of product substitution ∆ Y2 / ∆ Y1 is negative. The nature of product relationship depends on the nature of production function for each independent product. These could be 1) The constant rate of substitution 2) Decreasing rate of substitution c) Increasing rate of substitution.
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Figure No.4  Production Possibility Curve showing constant rate of product substitution

       Y2 Variety of Wheat
      0
[image: image3]
                       Y1 Variety of Wheat
Figure No.5  Production Possibility Curve showing decreasing rate of product substitution
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Figure No.6  Production Possibility Curve showing increasing rate of product substitution
Supplementary Products: Two products are supplementary when an increase in output of one product, holding the resources constant in quantity, has no effect on the level of output of the second product. In other words, with the same resources, the output of one product can be increased with either a gain nor a sacrifice in the other product. Supplementary products use the idle resources. On small farms keeping a few milk animals or poultry birds may be supplementary to the fodder enterprises because permanent labour is used these products without reducing the productivity of fodder products as shown in Figure No.7
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                    Figure No. 7             Supplementary Relationship
Complementary Products: Two products are complimentary when increase in output of one product, using the fixed resources, also increases the output of the second product.  In other words shift of resources from one product to a second product will increase rather than decrease the output of first as shown in Figure No.8. Leguminous crops increases the fertility status of soil, which is beneficial for production of wheat on a piece of land, termed as complementary products.
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                    Figure No. 8             Complementary Relationship
Joint Products: These products are obtained in fixed proportions. If a given quantity of one product is produced, the quantity of other products is fixed by nature. Joint products are produced through a single production function and for the purpose of analysis they may be treated as single product. The combinations of products are represented in Figure No.9.
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Figure No.9    Joint Products            
Costs of Production: 
Costs of Production is total sum of money required for the production of a specific quantity of output. 

Following elements are included in the cost of production;

1. Rent of land.

2. Wages of labour.

3. Interest on capital.

4. Wear and tear of the machinery and building.

5. Advertisement charges.

6. Insurance charges.

7. Payment of taxes.

The costs of production from the point of view of individual firm is divided into two parts;

1. Explicit Costs.

2. Implicit Costs.
1. Explicit Costs: Explicit cost represents all such expenditure which are incurred by an entrepreneur to pay for the hired services of factors of production and in buying goods and services directly. The explicit costs include wages and salary payments, expenses on the purchase of raw materials, light, fuel, advertisements, transportation, taxes and depreciation charges. In short, all the items of expenses appearing on the debit side of trading account of a firm represent explicit costs. Explicit cost is also called accounting costs.
2. Implicit Costs: The implicit costs are imputed value of the entrepreneur’s own resources and services. Implicit costs can be defined as expenses that an entrepreneur does not have to pay out of his own pocket but are costs to the firm because they represent an opportunity cost. Implicit costs thus are the alternative costs of the self-owned and self-employed resources of a firm. 

Other Costs of Production:

3. Real Costs: Real costs ate the pains and inconveniences experienced by the labour to produce a commodity. 
4. Opportunity Costs: It is amount of income or yield that could have been earned by investing in the next best alternative. The costs foregone opportunity to take advantage of next best alternative. 
Accounting profits, economic profits, and normal profits. The difference between explicit and implicit costs is crucial to understanding the difference between accounting profits and economic profits. Accounting profits are the firm's total revenues from sales of its output, minus the firm's explicit costs. Economic profits are total revenues minus explicit and implicit costs. Alternatively stated, economic profits are accounting profits minus implicit costs. Thus, the difference between economic profits and accounting profits is that economic profits include the firm's implicit costs and accounting profits do not.

A firm is said to make normal profits when its economic profits are zero. 
Total Cost (TC): Total cost is the sum of all its variable and fixed costs.  
Marginal Cost (MC): Marginal cost is the per unit change in total cost that results from a change in total product.
Average Cost (AC): Average cost is the ratio of total cost to the total quantity of output. 

  Total Cost
AC = -------------------
   Quantity
i.e 

	Quantity of  outputs
	TC
	MC
	AC

	1
	2
	2-0     = 2
	2

	2
	5
	5-2     = 3
	2.5

	3
	8
	8-5     = 3
	2.7

	4
	12
	12-8   = 4
	3

	5
	13
	13-12 = 1
	2.6

	6
	19
	19-13 = 6
	3.2


Fixed and variable costs. In the short run, some of the input factors the firm uses in production are fixed. The cost of these fixed factors are the firm's fixed costs. The firm's fixed costs do not vary with increases in the firm's output.

The firm also employs a number of variable factors of production. The cost of these variable factors of production are the firm's variable costs. In order to increase output, the firm must increase the number of variable factors of production that it employs. Therefore, as firm output increases, the firm's variable costs must also increase.
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Return to Scale: Return to Scale describes the relationship between outputs and the variable inputs when all inputs or factors are increased in the same proportion.

Assumptions of Law of Return to Scale: The main assumptions of law are as;

1. There are only two inputs, labour and capital which are variable.

2. Firms produce output with no change in technology.

3. There is perfect competition in the market.

4. The output is measured in quantities.

Scale of Production: The Law of Return to Scale explains that when inputs are increased by the same proportion, keeping in view their ratio fixed, the scale of production is expanded. The effect on output like laws of returns has three distinct stages;
1. Increasing Return to Scale: If inputs of a production process are increased by 100% and it leads to an increase in production by more than 100%, then the production function is said to be increasing return to scale.
2. Decreasing Return to Scale: If inputs of a production process are increased by 100%, leads to an increase in production by less than 100%, then the production function is said to be decreasing return to scale.

3. Constant Return to Scale: If inputs of a production process are increased by 100% and output increases exactly by 100%, then the production function of the firm is said to be constant return to scale.
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Figure No.2            Return to Scale
Cobb-Douglas Production Function can be expressed symbolically;

Q= f (K, L)   or q = A Kß L1-ß
Whereas Q = Output, A = Constant, K = Capital, L = Labour, ß and 1- ß = Slopes

 Cobb-Douglas Production Function

    K
                                        q = A Kß L1-ß          
                                                L    
Increasing Returns to Scale: When % change in output is greater than % change in inputs. 
When our inputs are increased by m, our output increases by more than m.
i.e 
f (2K, 2L) ˃ 2 f (K, L)

Increasing Return to Scale

Constant Returns to Scale: When % change in output is equal to  % change in inputs. 
When our inputs are increased by m , our output increases by exactly m.
i.e 
f (2K, 2L) = 2 f (K, L)

Constant Return to Scale

Decreasing Returns to Scale: When % change in output is less than % change in inputs. 
When our inputs are increased by m , our output increases by less than m.
i.e 
f (2K, 2L) ˂ 2 f (K, L)

Decreasing Return to Scale

Isoquant:

f (K, L) = q٭   All combinations of K and L that yield  q٭






Indifference Curve: 

U (X, Y) = U٭   All combinations of X and Y that yield  U٭

Technological Change in Agriculture:
There are many technical methods/ ways to develop rural areas and their people. Inspite of serious financial constraints and lack of requisite facilities, rural researcher in Pakistan have made very significant contributions by devloping high yielding varieties of food and cash crops and appropriate production technologies for them besides introducing new crops like sun flower, safflower, soybean, sugarbeet, banna etc. Yields of most crops have increased by 50-100 percent over pre-partition levels. However, the development of agriculture needs continuous research with multiplicity of aims in order to solve emerging new problems. 

Some of the important technological rural development methods are as follows;

1.
On Farm Demonstration: Practical demonstration are carried out in the farmers fields to show the performance of improved varieties, agronomic practices and the overall impact of appropriate technologies. For wide publicity, fields are also organized and farmers are invited to see the benefits of adopting improved technologies.

3. Agriculture Information Service: A variety of information on different aspects of agriculture is generated by National and International Research work networks. This useful scientific and technological information is packed into understandable language and disseminated through the press, radio and TV for various client groups. Mostly magazines and brochures are also being brought out for the audience of farming community.

4. Crop Maximizing Programmes: This technical method of rural development is applied on a large scale including a group of union councils or the whole Tehsil / sub-Tehsil to show the impact of improved technologies and according to production plan based on the assured supply of essential inputs. High yields ae achieved through efficient cooperation and management of various components: research extension and supply of inputs to farmers. Such an approach boosts the morale of all the concerned especially the farmers and helps in achieving his production within a short period through a multiplier effect. With this approach 60-100 % higher yields of rice, maise and wheat have been obtained in selected areas of Punjab, NWFP and Sindh Provinces.

5. Extension Through Fellow Farmers: The best educators for farmers in a community can be fellow farmers who have a reputation for efficient production. Experience and knowledge of farmers can be utilized to educate other fellow farmers in the rural area. Progressive farmers can also be organized in specified rural groups and forums for seed production, nursery raising, livestock and poultry production and other related agriculture related business.

6. Credit Based Extension: The availability of agriculture credit on reasonable terms and conditions to the growers is also an important factor determining their ability to use  recommended technologies. In hilly and desert areas, most farmers are fall of cash and need credit to use recommended technologies is related to the availability of  credit and credit and  credit based extension i.e making credit available, may prove very effective in improving farm productivity levels and incomes of farmers in arid zones.

7. Women Extension Service: Rural women in agriculture perform many crucial work. They carry out farms operations like sowing, hoeing and harvesting, animal and poultry raising at home besides looking after household management. However, they seldom get opportunities to enhance their capabilities and skill through training or education programme. The training and education of women is essential for rapid socio-economic development. As women constitutes about 50% of total population and must play a vital role in the economic and rural development of the country.
8. Farmers Training Programmes: Under this programme the farmers are brought to the training centres for imparting knowledge mostly through practical methods of rural oriented teaching. Even at present, short term training courses are arranged by the Agriculture Training Institutes for farmers to impart knowledge and skill about improved agriculture technology, but this is on a very limited scale. The capacity of the institutes is limited. Moreover, farmers from the distant corners cannot afford to come and attend the training.
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