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PRICING – BREAK-EVEN POINT

Profit (Loss) = Revenue - Cost

All private transport businesses, as with any other type of business, are set up in order for investors to make money.  Remember the factors of production for good X;

Qx = f(Ld, La, K)	(Land, Labour and Capital)

Also, enterprise, which is the organisation of these factors: decide what to produce, how, when, where, how much to produce etc.  This process involves risk, in that the decision is made to produce goods or services before any goods or services are sold.  In setting up and running a business there are usually costs incurred before revenue is received.

In transport operations we normally identify two key types of costs: fixed or standing and variable or running.  Fixed costs are usually a function of time; the costs are incurred whether or not an item is used.  Variable costs are those incurred by actually using an item.  There are a variety of ways in which to measure ‘use’ (seat occupancy, tonnes lifted, people moved, distance etc.).

The following example uses distance as a measure of use.  Hence to combine fixed and variable costs a common unit must be used.  If fixed costs are £40,000 per annum and annual distance is 50,000 km then fixed cost per km are £40,000/50,000 = £0.80 per km.  This figure can then be added to the variable cost per km.

Note if distance travelled increases, fixed costs per km will decrease, but total fixed costs will remain constant.  If distance travelled increases variable costs per km will remain constant but total variable costs will increase.

An operator or investor wants to make a profit and will also want to know at which point revenue equals costs - the break-even point.  In the diagram below annual distance is used as the measure of output.
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You can use graph paper to calculate approximate break-even points.  Remember that lines are drawn with respect to the annual anticipated output, which in this case is the estimate of annual distance travelled.  Draw the graph as large as possible to increase accuracy.

Notes:

· Calculate total variable costs (variable cost per km x annual distance)
· Calculate Total costs (total fixed plus total variable)
· Calculate Revenue (total costs + profit margin)


Exercise 1
Draw a graph to calculate the break-even point based on the following figures.

Annual distance 40,000 km
Fixed costs £30,000
Variable costs £0.50
Profit target 15 per cent


Exercise 2
Draw a graph or construct an equation to calculate the break-even point based on the following figures.

Annual distance 40,000 km
Fixed costs £20,000
Variable costs £0.40
Profit target 20 per cent


Constructing the equation

An alternative method to drawing a graph is to construct an equation which will calculate the break-even point exactly.  The break-even point is where the revenue line intersects the total costs line, so at this point revenue = costs.  It is useful though to be able to present break even points in a graphical form.


Example of cost functions that intersect

The fare (P) for a taxi ride is 10p + 8x.  The fare (P) for car hire is 330p + 4x.  Note that the first element in each equation is a constant, so it is like a fixed cost.  The second element (x) is variable.  Assume x is distance travelled: a variable cost based on kilometres.

At what distance is the taxi the cheaper form of travel?  Draw a graph or construct an equation to solve the problem.




Solutions to exercises 1 and 2

We need two equations: one for revenue and one for total costs, both of which are based on distance travelled.  The solution to the equations will be to find the distance at which revenue = total costs, the break-even point (BEP).

The total cost equation (TC) will be fixed costs + (variable cost  distance (d)).
The revenue equation (REV) will be total cost plus profit margin (expressed as revenue per kilometre)  distance (d).


Equation 1
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TC	= 30,000 + 0.5d	BEP	1.4375d	=	0.5d + 30,000
REV	= 1.4375d		0.9375d	=	30,000
			d	=	30,000/0.9375
			d	=	32,000


Equation 2
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TC	= 0.4d + 20,000	BEP	1.08d	=	0.4d + 20,000
REV	= 1.08d		0.68d	=	20,000
			d	=	20,000/0.68
			d	=	29,412


Taxi and car hire

Construct the equations and make them equal to each other, as with the break-even point equations.

Taxi	= 10 + 8d		330 + 4d	=	10 + 8d
Car	= 330 + 4d		320 + 4d	=	8d
			320	=	4d
			d	=	80

At a distance of 80 km the taxi and car hire are equal.  Up to 80 km taxi is cheapest, whereas after 80 km car hire is cheapest.


The ‘contribution’ method of calculating the break-even point

The ‘contribution’ is the difference between revenue per kilometre and variable costs per kilometre.  This is the same as the selling price minus the variable cost.  It is simplest way to calculate the break-even point but you do need to calculate the price per unit (revenue per output).

BEP = Total Fixed Costs / Contribution

Exercise 1: 30,000 / 0.9375 = 32,000 km

Exercise 2: 20,000 / 0.68 = 29,412 km
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