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Introduction
This note examines a perverse incentive effect which is implicit in the Calman income tax proposals, and which could pose a grave threat to a Scottish government operating under the Calman rules.

Suppose a Scottish government is operating under the Calman rules. As the Scottish government changes the rate of income tax it sets, there will be consequent changes in both

(a) the amount of revenue the Scottish government receives, and

(b) the amount of revenue collected from income tax in Scotland as a whole.

What this note demonstrates is how, in certain circumstances, the quantities at (a) and (b) will change in opposite directions. When this happens, the Scottish government is placed in an economically irrational position. Suppose that it wants to increase tax rates to increase its revenues – that is, to increase (a) above. But as it increases (a), in the special circumstances identified in this note, (b) will decrease – which in fact implies a decline in the amount of economic activity in Scotland. Conversely, if the Scottish government wanted to decreases its tax rate, to stimulate economic activity, then, in the particular circumstances identified here, it would have to face up to the prospect of a permanent reduction in its tax revenues as a result.

Note that this anomaly is a consequence of the specific Calman proposals on the operation of income tax in Scotland. It would not apply to a government having control of the whole of income tax revenues in Scotland: such a government, faced with the particular circumstances in which the Calman anomaly would apply, would be able to act rationally, reducing tax rates for the benefit both of its own tax revenues, and the economy as a whole. 
The particular circumstances under which this anomaly will apply relate to the elasticity of the curve relating tax revenues to tax rates – and are identified in this paper. It cannot be said whether these circumstances will actually apply in practice: but there appears to be a high chance that they would apply to the long term relationship between tax rates and revenues. 
The overall conclusion is that embarking upon the specific changes proposed by Calman would be a risky course of action: and that any new tax system needs to be better designed, to avoid the potential for perverse incentive effects.

The algebra of Calman
The Calman proposal is that the UK government would reduce all rates of income tax in Scotland by 10p, while making a corresponding reduction in the Scottish exchequer grant equal to the total resulting loss of revenue: and that the Scottish government would then levy its own additional income tax rate in Scotland, on top of the reduced UK rate. So if the Scottish government chose to levy a rate of 10p, it would in principle get back to where it started, (at least initially).
To understand the Calman proposal better, it is useful to look at the algebra. To do this, it is necessary to distinguish between tax paid at the basic rate, and tax paid at the higher rate. The basic rate is considered first.
Notation: 

let B(y) = total basic rate tax revenues in Scotland, when tax levied at rate y:

let f(x) = basic rate revenue going to the Scottish government, when it sets its tax rate at x.

Now when the Scottish government sets its tax rate at x, it will, to a good approximation, receive a proportion 
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What is of particular importance is how revenues change as x varies: so, differentiating with respect to x, it follows that
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From this last expression, it follows immediately that it is possible for 
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is less than zero: that is, that the perverse incentive effect identified in the introduction can indeed occur.
Looking at the key “starting position” of x=10 in more detail, it is possible to identify more precisely the conditions under which this will occur, as follows:-
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The term on the left hand side of this last expression is approximately the percentage change in overall basic rate tax revenues in Scotland, resulting from a 1p increase in the tax rate: (this can be seen on taking the first two terms in a Taylor expansion). 
What this means is that, when the Scottish government increases its rate of tax by 1p, the amount of revenue it derives from the basic rate of income tax will increase if either 
· Overall basic tax revenues increase, or

· Overall basic tax revenues drop, but by no more than 5%.

It is this second case which represents the perverse Calman incentive.

In other words, if the effect of a unit increase in tax rates in Scotland is to reduce total basic rate revenues, but by less than 5%, then it still pays the Scottish government to increase its tax rate in these circumstances. Conversely, if the Scottish Government were to reduce its tax rate, its overall revenues would reduce, even though the total tax revenue from the basic rate would increase.
The algebra for revenues coming from the higher rate tax band is similar, but the numbers are different.  If  H(y) represents total higher rate tax revenues in Scotland, when tax is levied at rate y, then what the Scottish government gets from the higher rate, when it sets its tax rate at x, is  
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. A similar argument to the above shows that the critical threshold for the operation of the Calman perverse incentive at the higher rate band is 7.5%. In other words:-
 if the effect of a unit increase in tax rates in Scotland is to reduce total higher rate revenues, but by less than 7.5%, then it still pays the Scottish government to increase its tax rate in these circumstances. Conversely, if the Scottish government were to reduce its tax rate, its overall revenues would reduce, even though the total tax revenue from the basic rate would increase.
How likely are these conditions?
The question then arises: how likely is it that these conditions will be encountered in practice? In looking at this, it is necessary to distinguish between the short and the long term. In the short term, both 
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 are likely to be positive, so the perverse effect will not arise in the short term.

But the position in the longer term is potentially quite different. Remember that B and H represent what would happen to total basic and total higher tax revenues in Scotland as rates vary, while at the same time, rates in the rest of the UK remain fixed. In these circumstances, it is very likely that higher rates in Scotland could displace people, (and possibly companies), and vice versa with lower rates. So it appears feasible that, in the longer term, both 
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could be negative. And given the relatively wide ranges over which the perverse effects occur, (a fall in tax revenues resulting from a 1p increase in tax rates of between 0 and 5% for the basic rate, and between 0 and 7.5% for the higher rate), it must be regarded as at least possible that the long term slope of the B and H curves could fall precisely in the perverse incentive area.
In fact, the following argument suggests that the likelihood of the perverse Calman effect is greater than implied by the previous paragraph. What a Scottish government would typically be trying to achieve would be to implement a package of measures to boost the economy – perhaps involving a cut in income tax, together with other incentives for the economy, like reductions in non-domestic rates or utility charges. If one of the effects of such a package was to increase overall income tax revenues, but by less than 5% for the basic rate, and 7.5% for the higher rate, (for each 1p reduction in the rate of income tax), then the Calman effect would still apply: the Scottish government would suffer a reduction in its revenues from income tax, despite the overall growth in income tax revenues in Scotland.

If the conditions outlined in either of the preceding paragraphs are met, it would be a disaster for a Scottish government operating under the Calman rules. An independent government, operating with the same B and H curves, would cut taxes, suffering the pain of a short term reduction in revenues, confident in the long term that revenues would grow, along with the economy. A devolved government operating under the Calman rules, facing exactly the same B and H, would face a permanent hit in its revenues if it cut taxes: overall tax revenues would ultimately grow – but the beneficiary would be the UK Treasury. Conversely, if the Scottish government really needed extra revenues, and so had to increase taxes, this would be at the long term expense of the Scottish economy, (and, perhaps less importantly, of the UK Treasury.)
Second order effects.
This note has dealt only with the first order effects of a change in the Scottish tax rate under the Calman rules. There are likely, in addition, to be further effects, which could make the anomaly worse. Suppose, for example, that, in the circumstances where the Calman anomaly applies, a Scottish Government operating under the Calman rules reduces its income tax rate, being willing to tolerate the long term reduction in its tax revenues, for the sake of a long term improvement in the Scottish economy. However, the reduced spending on public services in Scotland, resulting from the reduction in Scottish government revenues, and the increased leakage of Scottish income tax receipts to the Treasury, will have multiplier effects, which will reduce the long term beneficial effects on the Scottish economy. It is hoped that a later paper will deal with such second order effects in greater detail.
Conclusion
This note has identified conditions under which, if a Scottish government operating under the Calman tax rules changed the rate of tax it levied, then the change in the amount of revenue coming to the Scottish government would be in the opposite direction to the change in the overall tax revenues raised in Scotland. The conditions under which this occurs are:-

For basic rate tax revenues, if the effect of a unit increase in tax rates in Scotland is to reduce total revenues from the basic rate, but by less than 5%:

For higher rate tax revenues, if the effect of a unit increase in tax rates in Scotland is to reduce total revenues from the higher rate, but by less than 7.5%.
A devolved Scottish government operating under these conditions, with the Calman rules in operation, would face perverse incentives, which could mean it is forced by budgetary constraints to increase tax rates to raise revenue, but by doing so progressively weakened the Scottish economy. Under the same conditions, a Scottish government which was in control of all of the income tax revenues raised in Scotland would not be under these perverse incentives.
No-one knows what conditions will be encountered in practice: but there must be a significant risk that the conditions of the Calman anomaly would be met as regards the longer term relationship between tax rates and revenues.

The conclusion is that it would be dangerous to apply the Calman proposals as currently structured: and that, in the design of any new funding arrangements for the Scottish government, much greater attention has to be paid to the danger of creating perverse incentive effects.
Note
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