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MODULE DESCRIPTION
	1.
	Class Title
	Environmental Modelling

	
	· credit value
	12

	
	· standard / level
	Masters (Diploma stage of Masters Programme by Open Learning)

	
	· core / optional
	optional 

	
	· semester
	semester 2 (except when taken by Open Learning)

	
	· pre-requisites
	

	
	· session
	2005-06

	2.
	Contact details

	
	Lecturer in Charge
	Mr Roger Perman

	
	· telephone number
	0141 548 3845

	
	· e-mail address
	r.perman@strath.ac.uk

	
	Administrator
	Joyce Russell

	
	· telephone number
	0141 548 3865

	
	· e-mail address
	j.m.russell@strath.ac.uk

	3.
	Overview

	
	This module uses simple and widely available computer software to show how problems and issues in ecological and environmental economics can be simulated and analysed both qualitatively and quantitatively. The issues examined will include some of those covered in the Pollution Control Policy and International Environmental Policy elective modules, and will also include the modelling of renewable resource harvesting and management.  However, it will not be necessary to have studied either of the two above-mentioned elective modules in order to take this elective class.

	4.
	Syllabus

	
	The topics to be covered in the lectures are:

1. Environmental Modelling

· What are models and what can they do? 

· Qualitative and quantitative models

· Steady states and dynamic adjustment mechanisms

· Principles of simulation, comparative statics and dynamics, and optimisation. 

2. Using Excel and Maple as modelling tools: equilibria, stability, cyclicality, and instability. 

3. Applications: 

· Resource modelling: renewable resources. Population dynamics; Density independent growth; mechanisms of population limitation; single species models (the logistic equation); harvesting, and maximum sustainable yield; predator-prey models and other multi-species models

· Economic-environmental modelling: privately and socially efficient harvesting in the context of alternative property rights regimes. 

· Pollution modelling

· Environmental input-output analysis

· The interactions between natural systems and economic systems: the notion of “resilience”: the use of complex systems models in this context

	5.
	Class Materials

	
	Reading

There is no single core text. The reading list will include:

Conrad, J.M. (1999) Resource Economics. Cambridge University Press. 

Gurney, W.S.C and Nisbet R.M. Ecological Dynamics (Oxford; OUP.)

Perman, R., Ma, Y., McGilvray, J. and Common, M. (2003) Natural Resource and Environmental Economics. 3rd edition. 

Shone, R. (2003) Economic Dynamics. 2nd edition. Cambridge University Press.

Additional reading lists and recommended journal papers will be highlighted and made available throughout the module.

Much of the most up-to-date work appears on various websites, such as, for examples, http://www.unep.org (UN Environment Programme). 

A major source of relevant information is to be found at http://homepages.strath.ac.uk/~hbs96107/enviro7.htm (Roger Perman’s NREE web site)

	6.
	Assessment Structure

	
	General

The assessment for this module will have two components. Each will consist of a Written Report on the outcome of a computer simulation exercise. Additionally, students may – but will not necessarily – be required to deliver an Oral Presentation of their findings. Each component will account for 50% of the final mark.

Module Specific Assessment Criteria

The written assignments should demonstrate an ability to utilise the concepts and approaches covered in this module.  In the course of doing this there should be evidence of

· the use of library and web-based resources to research a topic

· presentation of relevant evidence and arguments in a coherent and structured form

· effective computer-based environmental economic modelling

· ability to reach a conclusion based on appropriate economic analysis

	7.
	Learning Outcomes

	
	Knowledge and Understanding

On completion of this module students should 

· Be familiar with the basic principles of simulation modelling, comparative statics and comparative dynamics analysis, and optimisation 

· Be able to investigate how variations in model parameters will alter a model’s behaviour

· Understand the ways in which simple and readily available software – particularly Excel and, to a lesser extent, Maple – can be used for the purposes stated in the previous two points

Practical Professional Skills

On completing this module students will have

· A good understanding of the ways in which an environmental/economic issue of interest can be represented by a simple computer-based simulation model

· Experience in using simulation models to analyse efficient and/or optimal policy choices, and to examine the sustainability (or otherwise) of alternatives programmes of action

· Acquired generic modelling skills that have extensive possibilities for being transferred to other areas of applied economic analysis

	8.
	Elements of Teaching

	
	This module will be taught using a combination of lectures (10 contact hours) and tutorials/workshops (5 contact hours), and will be offered in the first six weeks of the second semester.
The lectures will provide the students with an introduction to each of the topics covered in this module, which can be explored further via the materials from the reading list. Workshop sessions will give hands-on experience at doing environmental economic modelling and will require that students undertake preparatory work outside formal class contact hours for making presentations. Students will enhance their understanding and improve their communication skills through oral and written presentations of their modelling results.

	9.
	Teaching Staff

	
	Roger Perman
Tony Gloyne, DUN 4.29, tel 548 3845, e mail t.gloyne@udcf.gla.ac.uk

	10.
	Additional Information

	
	An important skill in the environmental economist’s toolkit is the ability to use simple mathematical models and computer software to model and examine environmental and ecological problems and issues. The overall objective of this module is to impart and develop these skills by computer simulation of a set of environmental and ecological issues and problems that relate to natural resource use and policy.  

The modelling exercises will demonstrate how one can identify the impact of changes in policy or other driving variables, and how outcomes can sometimes be surprising and counter-intuitive.

	11.
	Complaints Procedure, Equal Opportunities and Disability Service

	
	Information on the University’s Complaints Procedure, Policy on Equal Opportunities and Provision for Students with Special Needs is contained in the MSc EMP Handbook 2005-06. This information is also available on the Faculty’s Undergraduate Student Handbook and on the University’s web pages: http://www.strath.ac.uk

Students’ with Special Needs should see the Module Administrator, Joyce Russell, as soon as possible.  Students who believe they may need additional support or equipment, but have not spoken to anyone in the University about it yet should also contact the University’s Disability Service, Level 4, Graham Hills Building, tel: 0141 548 3402, web: http://www.mis.strath.ac.uk/SSS/
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