AEC 7203 PRODUCTION ECONOMICS
2. INSTRUCTOR(s):
Dr. Fredrick Bagamba (BSc Agric, MUK, Uganda; MSc Agricultural Economics, MUK, Uganda; PhD, Development Economics, Wageningen UR, The Netherlands) (Lecturer).

3. COURSE TYPE:
Core (M.Sc. Agricultural economics, CMAAE)
4. COURSE STRUCTURE and LOCATION

3 Credit units: 30 lecture hours (2 contact hour per week for 15 study weeks) and 30 tutorial and practical hours (1 contact hour per week for 15 study weeks)

Department of Agricultural Economics and Agribusiness, Faculty of Agriculture Makerere University

Students enrolled for this course are expected to have completed MSc courses in Microeconomics and Mathematical Economics and to have fulfilled all prerequisites for those courses. The students will have to be concurrently enrolled in Econometrics.

5. COURSE DESCRIPTION:

Review/overview of Theory of the Firm; Technology, Production sets and input requirement sets; Cost, Profit, and Supply Functions of the Firm; Cost Minimization and Profit Maximization in the Two-Input Case; Returns to Size and Returns to Scale; Technical Efficiency and

Technology Adoption; Using the Profit Function to Estimate Supply and Factor Demand; Linear Programming (LP) and the Theory of Production; Risk and Uncertainty in Production; Household Production Model of Smallholder Agriculture

6. COURSE OBJECTIVES:

General objective

· To equip students with theoretical and technical aspects of production economics
Specific objectives

· To enhance students’ understanding of production economics theory and its applications

· To expose students to the practical applications of production theory to agricultural problems, rural development and environment;

· To enable students understand the challenges and opportunities of achieving agricultural productivity growth in Africa, and

· To facilitate students to apply production economics theory and methods in agricultural research and management

7. RECOMMENDED REFERENCES FOR READING

· Beattie, B.R. & C. Robert Taylor, 1993. The Economics of Production. Krieger Publishing Co. Malabar, Florida

· Binger, Brian R., and Elizabeth Hoffman. 1998. Microeconomics with Calculus. 2nd Edition. Reading, Massachusetts: Addison-Wesley.

· Debertin, David L. 2004. Agricultural Production Economics. 3rd Edition. Privately published (similar to the 1st edition of Debertin published in 1986 by Macmillan).

· Edriss, A. K. 2003. The Dynamics of Groundnut Production, Efficiency, Profitability and Adoption of Technology in Sub-Saharan Africa. International Publishers and Printer, Las Vegas and University of Malawi.

· Henderson & Quandt, 1980. Micro Economic theory: A mathematical approach. 3rd edition. EC handbook series.

· Sadoulet, Elisabeth, and Alain de Janvry. 1995. Quantitative Development Policy Analysis. Baltimore: The Johns Hopkins University Press.

· Varian, R. H. 1984. Microeconomics Analysis. 2nd edition, W. W. Norton & co. New York

Further Readings

· Ali, Mubarak, and Derek Byerlee. 1991. “Economic Efficiency of Small Farmers in a Changing World: A Survey of Recent Evidence.” Journal of International Development, 3, 1-27.

· Alston, J.M., G.W. Norton, and P.G. Pardey. 1995. Science under Scarcity: Principles and Practice of Agricultural Research Evaluation. Chap 3. Ithaca, New York: Cornell University Press, 1995.

· Beattie, Bruce R. 1993. The Economics of Production. Melbourne, Florida: Krieger Publishing Co.

· Beneke, P.R., and R. Winterboer. 1973. Linear Programming: Applications to Agriculture. Ames: Iowa State University Press.

· Block, Steven A. 1994. “A New View of Agricultural Productivity in Sub-Saharan Africa.” American Journal of Agricultural Economics, Vol. 76, pp. 619-624.

· Chambers, Robert G. 1988. Applied Production Analysis: A Dual Approach. London: Cambridge University Press.

· Cornia, Giovanni Andrea. 1985. “Farm Size, Land Yields, and the Agricultural Production Function: An Analysis of Fifteen Developing Countries.” World Development, Vol. 13, No. 4, pp. 513-534.

· Dalton, T.J. W.A Masters and K.A. Foster, "Production costs and input substitution in Zimbabwe’s smallholder agriculture,” Agricultural Economics, Vol 17,Isues 2-3, December 1997, Pages 201-209.

· Dawson, P.J., and J. Lingard. 1991. “Approaches to Measuring Technical Efficiency on Philippine Rice Farms.” Journal of International Development, Vol. 3, No. 3, pp. 211-228.

· Doll, John P., and Frank Orazem. 1992. Production Economics: Theory with Applications. Melbourne, Florida: Krieger Publishing Co.

· Feder, Gershon, Richard E. Just, and David Zilberman. 1985. “Adoption of Agricultural Innovations in Developing Countries: A Survey.” Economic Development and Cultural Change, Vol. 33, pp. 255-298.

· Frank, Michael D., Bruce R. Beattie, and Mary E. Embleton. 1990. “A Comparison of Alternative Crop Response Models.” American Journal of Agricultural Economics, Vol. 72, pp. 597-603.

· Griffin, Ronald C., John M. Montgomery, and M. Edward Rister. 1987. “Selecting Functional Form in Production Function Analysis.” Western Journal of Agricultural Economics, Vol. 12, pp. 216-227.

· Hattink, Wolter, Nico Heerink, and Geert Thijssen. 1998. “Supply Response of Cocoa in Ghana: A Farm-Level Profit Function Analysis.” Journal of African Economies, Vol. 7, No. 3, pp. 424-444.

· Hazell, P.B. and R.D. Norton. 1986. Mathematical Programming for Economic Analysis in Agriculture. New York: Macmillan Publishing Co. (Out of print but available free of charge on-line at www.ifpri.org).

· Heady, E. O. and J.L. Dillon. 1961. Agricultural Production Functions. Ames: Iowa State University Press.

· Henderson, J.M., and R.E. Quandt. 1980. Microeconomic Theory: A Mathematical Approach. 3rd Edition. London: MacGraw-Hill Book Company.

· Intrilligator, Michael D. 1978. “Applications to Firms: Production and Cost Functions.” Chapter 8 in Econometric Models, Techniques, and Applications. Englewood Cliffs, New Jersey: Prentice-Hall.

· Jayne, T.S., Yougesh Khatri, Colin Thirtle, and Thomas Reardon. 1994. “Determinants of Productivity Change Using a Profit Function: Smallholder Agriculture in Zimbabwe.” American Journal of Agricultural Economics, Vol. 76, pp. 613-618.

· Junankar, P.N. 1989. “The Response of Peasant Farmers to Price Incentives: The Use and Misuse of Profit Functions.” The Journal of Development Studies, Vol. 25, No. 2, pp. 169-182.

· Koutsoyiannis, A. 1979. Microeconomics. 2nd Edition. London: Macmillan Press Ltd.

· Lau, Lawrence J. 1986. “Functional Forms in Econometric Model Building.” In Z. Griliches and M.D. Intrilligator, eds., Handbook of Econometrics, Vol. III. Amsterdam: Elsevier.

· Nkonya, Ephraim, Ted Schroeder, and David Norman. 1997. “Factors Affecting Adoption of Improved Seed and Fertilizer in Northern Tanzania.” Journal of Agricultural Economics, Vo. 48, No. 1, pp. 1-13.

· Odulaja, Adedapo, and Fassil G. Kiros. 1996. “Modelling Agricultural Production of Small-Scale Farmers in Sub-Saharan Africa: A Case Study in Western Kenya.” Agricultural Economics, Vol. 14, pp. 85-91.

· Sevilla-Siero. 1991. “On the Use and Misuse of Profit Functions for Measuring the Price Responsiveness of Peasant Farmers: A Comment.” The Journal of Development Studies, Vol. 27, No. 4, pp. 123-136.

· Weir, Sharada. 1999. “The Effects of Education on Farmer Productivity in Rural Ethiopia.” Working Paper, WPS99-7, Centre for the Study of African Economies, University of Oxford, Oxford, UK.

8. COURSE CONTENT, METHODS OF INSTRUCTION AND TOOLS AND REQUIRED

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION / Time allocated
	TOOLS/ NEEDED

	Review/Overview

	· Review of production theory

· Assumptions in production economics

· Price-taking (pure competition)

· Price-setting (imperfect competition)

· Review of the production function

· Mathematical form of the production function

· Illustrations of agricultural production functions

· Short-run versus long-run analysis

· Total, average, and marginal physical products

· Elasticity of production

· Model of profit maximization

· Total value product and total factor cost

· Value of the marginal product and marginal factor cost

· Necessary and sufficient conditions for profit maximization

· Calculating optimal input use

· Three stages of the neoclassical production function

· Review of technical, allocative, and economic efficiency

· Review of mathematical concepts for optimization

· First-order conditions

· Second-order conditions using matrix algebra

· Applying first and second order conditions to determine profit maximization with two inputs
	Interactive lecture (2 hrs)


	Projector,

BB/Chalk

Handouts



	Representing Technology in One and Two-Input Cases
	· Production response surfaces

· Isoquants

· Marginal rate of substitution in production

· Ridge lines

· Relationship between marginal rate of substitution and marginal product

· Using partial and total derivatives to derive the marginal rate of substitution

· Comparative statics

Applications

· Cobb-Douglas function

· Properties of the function

· The dual cost function

· Constrained output or revenue maximization

· Tutorial 1: exercise (Review of Technology in One and Two Input Cases)
	Interactive lecture (2 hrs)

Tutorial (2 hrs)

Exercise 1
	Projector,

BB/Chalk

Handouts

BB/Chalk

	Representing Technology in One and Two-Input Cases

Cost, Profit, and Supply Functions of the Firm
	Applications

· Cobb-Douglas function with variable input elasticities

· Constant Elasticity of Substitution (CES) function

· Properties

· Comparison with Cobb-Douglas function

· Kuhn-Tucker conditions

· Crop and livestock response functions (Frank, Beattie, and Embleton)

· Choice of variables and functional form

· Implicit (financial) versus economic (opportunity) costs

· Tutorial 2: Practical - Estimation of Cobb-Douglas production function using banana data from Uganda
	Interactive lecture (2 hrs)

Tutorial (2 hrs): Practical 1
	Projector,

BB/Chalk

Handouts

BB/Chalk

Computer

Stata software

	Cost, Profit, and Supply Functions of the Firm
	· The cost function

· Variable, fixed, and total costs

· Average and marginal costs in the short- and long-run

· Relationship between average and marginal costs

· The profit function

· Duality

· Relationship between cost and profit functions

· The cost function as the inverse of the production function

· The supply function of the firm

· Tutorials 3: Review of cost, profit and supply functions

· Tutorial 4: Practical cost function, supply function
	Interactive lecture (2 hrs)

Tutorials

Exercise 2 

(2 hours)

Practical 2 

(2 hours)
	Projector,

BB/Chalk

Handouts

BB/Chalk

Computer

Stata software

	Cost Minimization and Profit Maximization in the Two-Input Case: The isocost

Line
	· Isoclines and the expansion path

· Unconstrained profit maximization

· Constrained revenue maximization using the Lagrangean technique

· The Lagrangean function

· The Lagrangean multiplier First- and second-order conditions

· Interpretation of the Lagrangean multiplier

· Tutorial 5: Review of cost minimisation and profit maximisation
	Interactive lecture (2 hrs)

Tutorial (2 hrs): Exercise 3
	Projector,

BB/Chalk

Handouts

BB/Chalk



	Cost Minimization and Profit Maximization in the Two-Input Case: The isocost line

Returns to Size and Returns to Scale
	· Constrained revenue maximization using the Lagrangean technique

· Comparative statistics

· Economies of size

· Economies of scale

· Homogeneous production functions

· Euler’s Theorem and distribution

· The relationship between returns to scale and production elasticities.

· Tutorial 6: Review of returns to size and returns to scale
	Interactive lecture (2 hrs)

Tutorial (2 hrs): Exercise 4
	Projector,

BB/Chalk

Handouts

BB/Chalk

Handouts

	Technical Efficiency and Technology Adoption
	· Total factor productivity as a measure of technological change

· The effect of farm-level management on productivity

· Measuring the rate of technological adoption

· Evaluating productivity gains from agricultural research

· Tutorial 7: Practical on farm productivity
	Interactive lecture (2 hrs)

Tutorial (2 hrs): Practical 3
	Projector,

BB/Chalk

Hand outs

Computer

Hand outs

Stata software

	Technical Efficiency and Technology Adoption

Using the Profit Function to Estimate Supply and Factor Demand
	· Frontier production function concepts

· Profit functions and derived systems of output supply and factor demand

· Cost functions and associated systems of factor demands

· Tutorial 8: practical on estimating technical efficiency and technology adoption
	Interactive lecture (2 hrs)

Tutorial (2 hrs): Practical 4
	Projector,

BB/Chalk

Hand outs

Computer

Hand outs

Stata software

	Using the Profit Function to Estimate Supply and Factor Demand
	· Issues in estimation of profit and cost functions

· Short-run versus long-run supply response

· Aggregate supply response

· Tutorial 9: Review of the Profit Function, Output Supply and Factor Demand
	Interactive lecture (2 hrs)

Tutorial (2 hrs):

Exercise 5: price incentives and public goods
	Projector,

BB/Chalk

Hand outs

BB/Chalk

Hand outs

	Linear Programming (LP) and the Theory of Production
	· Assumptions

· Fixed-proportion production functions

· Graphical solution of a linear program 

· Tutorial 10: Review of Linear Programming & the Theory of Production
	Interactive lecture (2 hrs)

Tutorial (2 hrs):

Exercise 6
	Projector,

BB/Chalk

Hand outs

BB/Chalk

Hand outs

	Linear Programming (LP) and the Theory of Production
	· The Simplex method

· Introduction to computer application in LP using GAMS or any other appropriate software 

· Tutorial 11: Practical on linear programming
	Interactive lecture (2 hrs)

Tutorial (2 hrs):

Practical 5
	Projector,

BB/Chalk

Computer

Hand outs

GAMS software

	Risk and Uncertainty in Production
	· Farmer attitudes toward risk and uncertainty

· Terminology: actions, states of nature, probability, consequences

· Risk preference and utility 

· Tutorial 12: Risk and Uncertainty
	Interactive lecture (2 hrs)

Tutorial (2 hrs): Exercise 7
	Projector,

BB/Chalk

Hand outs

BB/Chalk

Hand outs

	Risk and Uncertainty in Production 
	· Marginal analysis under risk and uncertainty

· Strategies for dealing with risk

· Diversification

· Multi-cropping

· Low-risk crops

· Government programs

· Contracting

· Insurance 

· Tutorial 13: Review of Risk and Uncertainty: seminar – literature on share cropping, coping with risk and uncertainty
	Interactive lecture (2 hrs)

Tutorial (2 hrs):

Exercise 8
	Projector,

BB/Chalk

Hand outs

BB/Chalk

Hand outs

	Household Production Model of Smallholder Agriculture
	· Producer, consumer, and worker decisions in a household framework

· Specification of the household model

· Separable household model with perfect markets

· Tutorial 14: Review of agricultural household models
	Interactive lecture (2 hrs)

Tutorial (2 hrs):

Exercise 9
	Projector,

BB/Chalk

Hand outs

BB/Chalk

Hand outs

	Household Production Model of Smallholder Agriculture
	· Household model with market failures

· When and how to use a household model

· Tutorial 15: Practical on modelling household problem in presence of market failure
	Interactive lecture (2 hrs)

Tutorial (2 hrs):

Practical 6
	Projector,

BB/Chalk

Hand outs

computer

Hand outs

Stata software

	Weeks 16-17 


	· Revision Time

· Final Examination
	
	


9. SUMMARY OF TIME NEEDED

Lectures









30 hrs

Tutorials (and assignments)







30 hrs

10. COURSE ASSESSMENT:

	Continuous assessment (Quizzes)
	There will be 9 Exercises arising from tutorials
	10%

	Continuous assessment (Practicals)
	Students will do 6 computer practical exercises (to be executed in groups of two students each group)
	20%

	Continuous assessment (Mid-semester test)
	Students will do 1 mid-term test during week 10 of the semester
	10%

	University Examination:
	Final examination during week 16-17 of the semester
	60%


