Exercise
Read the paper ‘Integrating economic costs into conservation’. It will help with this exercise.

You have been tasked with setting up a protected area and have to conduct a cost-benefit analysis of
the three proposed reserves. This is a simplified version of the landscape, with 25 cells of equal area
and four different land uses.

Farm Farm Farm City City
Farm Farm Farm City City

There are five different costs associated with converting an area to a protected area:

Acquisition
Management
Transaction
Damage
Opportunity
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Each land use has different biodiversity value, and different costs associated with its conversion to a
protected area. Acquisition of places already used by humans, city and farm, is expensive, as are the
transaction costs of buying city area. The damage costs occur to the cells next to the protected area,
and more damage can occur to places where humans live, cities and farms. Opportunity costs are
low for mountainous areas, because they cannot be used for farming or other economic activities.
Biodiversity value is lower for mountainous areas than the lowland areas of the other three land
uses.

Acquisition Management Transaction Damage Opportunity Biodiversity value
Farm 6 2 2 2 10 20
City 10 2 10 4 10 20
Forest 4 2 2 0 10 20
Mountain 2 2 2 0 0 10



In order to conduct a cost-benefit analysis, you need to calculate the costs and biodiversity value of
converting particular cells to protected area. An example is presented below. The green area is
converted to protected area, and the red areas experience damage costs.

Farm

Farm City City
Farm City City
Forest Forest Mountain Mountain Mountain
Forest Forest Mountain Mountain Mountain
Forest Forest Mountain Mountain Mountain

EXAMPLE

Costs:

Acquisition—1x6=6
Management—1x2=2
Transaction—1x2=2
Damage—-3x2=6
Opportunity—1x10=10
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Total cost = 26

Biodiversity value = 20

Biodiversity value per unit cost- 26 /20=0.77
EXCERCISE

Calculate the costs, biodiversity value and biodiversity value per unit cost for each of the three
potential scenarios.

Scenario 1

Farm Farm Farm
Farm

Forest
Forest
Forest

City City

Mountain Mountain Mountain
Mountain Mountain Mountain
Mountain Mountain Mountain




Costs:

Acquisition
Management
Transaction
Damage
Opportunity
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Total cost
Biodiversity value

Biodiversity value per unit cost

Scenario 2

Farm Farm Farm City City
City City
Mountain Mountain
Mountain Mountain
Mountain Mountain

Forest Forest
Forest Forest
Forest Forest

Costs:
1. Acquisition
2. Management
3. Transaction
4. Damage
5. Opportunity
Total cost

Biodiversity value

Biodiversity value per unit cost



Scenario 3

Farm Farm Farm City City

Forest Forest Mountain Mountain Mountain
Forest Forest Mountain Mountain Mountain
Forest Forest Mountain Mountain Mountain

Costs:
1. Acquisition
2. Management
3. Transaction
4. Damage
5. Opportunity
Total cost

Biodiversity value

Biodiversity value per unit cost

DISCUSSION QUESTIONS

Question 1
Which of these three scenarios would you choose and why?
Question 2

These costs just refer to the setting up of the protected area. However, damage and opportunity
costs are ongoing so will increase over time. Does this affect which scenario you choose?

Question 3

If you could pay initial costs of 10 per red cell to prevent damage occurring at all over time, would
this be a good investment? (Think about how long the protected area would have to exist before this
large initial cost is less than the annual damage costs)
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