Modelling Scotland’s Fiscal Settlement:

Note for House of Lords Economic Affairs Committee following evidence session on 9th September.
Dr. J. R. Cuthbert

Introduction.

At the Committee session in Edinburgh on 9th September, I gave some examples pointing out implications of the system of indexation, (Holtham indexation), proposed in Cm8990. For example, if Scotland adopted a neutral tax policy, and if, as will almost certainly be the case, the devolved tax base is growing in England relative to Scotland, then public expenditure in Scotland will eventually start to decline in absolute terms and, left to itself, would ultimately go negative. 
I undertook to provide the committee with a note giving proofs of the points I had made. The examples I gave orally, and therefore the analysis in this note, concentrate on the long term. The long term is important, because it is presumably the intention to put in place an abiding and stable fiscal settlement: but it is nevertheless only part of the story, so this note in itself should not be regarded as the definitive critique of Holtham indexation. Information on how the system behaves in the shorter term is given in the modelling paper, reference 1. That paper indicates how things could actually start to go wrong fairly rapidly – particularly given the potential, as identified in that paper, for dynamic effects which would change parameters adversely.

One implication of the material in this note, (and of the papers submitted with earlier evidence), is that neither Holtham indexation as originally proposed, nor in an adjusted form correcting for relative population change, can be regarded as satisfactory. So this note also fleshes out an alternative suggestion I made orally to the Committee. Part of the final section of this note looks at this possibility in some more detail.

In writing this note, I have tried to keep the notation in the main part of the note to a minimum, in the interest of readability. I have done this by expressing the relevant equations in the main part of the paper in simplified form. This simplified form is useful for demonstrating why the various assertions I made actually hold – but is inadequate for giving a detailed proof. The full detail of the relevant proofs, (and the necessarily heavier notation), is restricted to the Annexes.

Holtham indexation.

Under Holtham indexation as proposed in Cm8990, there would be an abatement to the Barnett formula block grant for income tax revenues foregone by Westminster, and this abatement would be increased each year in line with the growth in the overall UK tax base.

The resulting behaviour of this system is critically dependent on three parameters: these are:-
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 = the rate of growth in nominal public expenditure, (on “devolved” services), in England. (So, for example, a nominal rate of growth of 3% in nominal public expenditure corresponds to 
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 = 1.03 .)
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 = the relative rate of growth in population in England relative to Scotland: again, expressed as a number, rather than as a percentage: so 
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 = 1.002 means that


(population in England in year t)/ (population in England in year t-1)


= 1.002(population in Scotland in year t)/ (population in Scotland in year t-1)
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 = the relative rate of growth in the tax base, (of “devolved taxes) in England compared to Scotland: this is again, like 
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, expressed as a number. (Thinking in terms of income tax, the “tax base” is the aggregate of taxable incomes.)
Suppose that Scotland adopts a neutral policy on devolved tax rates, in the sense that it mirrors tax rates in the rest of the UK. Suppose also that the proportion of expenditure on “devolved” services in England which is funded by devolved taxes, (i.e., taxes which are devolved in Scotland), remains roughly constant: this seems an entirely reasonable assumption. 

Then Scottish government receipts in year t, (from all sources, i.e., abated Barnett plus Scottish devolved tax revenues), will be given by a formula of the form
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    , where b and c are greater than zero.    (1)

(See Annex 1 for proof.)

It will almost certainly be the case that 
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,  particularly since the population of England has historically grown relative to that of Scotland, (i.e., 
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), so for that reason alone the English tax base is likely to be more buoyant.  For large values of t, then, the formula at (1) will behave like  
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Since 
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, this formula will be dominated by the 
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 term for large t, and so will in due course decline in absolute terms, and ultimately, if left to itself, would become negative, (assuming 
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i.e., that there is nominal public expenditure growth in England).
Now suppose that, under a form of fiscal autonomy, Scotland no longer receives the abated Barnett formula block grant from Westminster, but instead receives its own tax revenues from non-devolved taxes, (that is, those taxes which are not devolved under the current Smith proposals.) Let 
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denote the annual rate of growth in Scotland’s non-devolved tax revenues.

Then the difference between the revenues the Scottish government would receive under fiscal autonomy, as compared to what it would receive under the Smith fiscal settlement is, for large t, given by a formula of the form
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   , where B, C, D, E  are greater than zero       (3)

(Again, see Annex 1 for proof)

Assuming 
[image: image16.wmf]1

 

>

 

q

 , this will ultimately be a positive, and increasing, function of t. In other words, Scotland would ultimately be better off under fiscal autonomy, no matter what the relative values of 
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 and 
[image: image18.wmf]r

actually are. 
(Although the above indicates that Scotland would always ultimately be better off under fiscal autonomy than under Holtham indexation, this should not be taken as an endorsement of fiscal autonomy. There would be considerable problems in setting up a workable system of fiscal autonomy within the UK monetary union.) 

Adjusted Holtham Indexation.
In the paper on modelling Holtham indexation, (reference 1), I noted that an adjusted form of Holtham indexation would correct some, (but not all), of the problems with the basic form of Holtham indexation. Under adjusted Holtham indexation, the income tax abatement would be indexed in line with the growth in the overall UK tax base, divided by the relative rate of population growth: (that is, divided by 
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, in the notation used in this paper.)
In oral evidence to the Committee, I noted that, if the relative rate of growth of the tax base in England to Scotland is greater than the relative rate of population growth, (which is very likely), and if the Scottish government adopted a neutral tax policy, then relative per capita public expenditure in Scotland to England will tend to a limit under adjusted Holtham – but the limit will still be unacceptable: (Scottish per capita expenditure would be about 50% of that in England).

This is a consequence of the following equation:

Relative per capita public expenditure in Scotland to England under adjusted Holtham in year t

= Relative per capita public expenditure under Barnett formula  
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where the value of K is approximately 0.5 .
(See Annex 2.)
The first term after the equality sign in equation (4), which relates to the original Barnett formula, will converge in the long term to something which is close to 
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: (this is proved in reference 2). Assuming “normality” returns, and there is reasonable long term growth in public expenditure in England, this limit will be slightly greater than 1. If 
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 , the last term in equation (4) will tend to  - K, which is approximately - 0.5: so the limiting value of equation (4) will indeed be approximately 1 – 0.5 = 0.5 .

Policy Implications.
1.
What Holtham indexation means is that the funding of the Scottish government will be aggressively penalised, unless Scotland grows its “devolved” tax base at least as fast as England’s. Since England has traditionally had a growing population relative to Scotland, this in fact means that Scotland has to grow its per capita tax base even faster than England to avoid penalisation. Moreover, the penalty involved is stringent: if Scotland were to adopt a neutral tax policy, the implication of formula (2) is that Scottish government funding would eventually go negative. In the face of these effects, it is difficult to see how Holtham indexation, as currently proposed, can be regarded as anything other than a mistake.
2.
 The adjusted form of Holtham indexation analysed above, which involves correcting the indexation factor for relative population change, is a more attractive proposition than crude Holtham indexation, but still involves serious problems. Under adjusted Holtham indexation, the system is more stable, in that, under reasonable assumptions, relative per capita public expenditure in Scotland compared to England will converge to a limit, (unlike crude Holtham indexation, where the system diverges.) However, Scotland would still be penalised if it failed to grow its per capita “devolved” tax base as fast as England: and in these circumstances, the limiting value of per capita spend in Scotland would be about 50% of that in England.

Effectively, adjusted Holtham indexation involves saying to the Scots: “We would be setting up a system where, if you adopt a neutral tax policy, and if you grow your devolved per capita tax base at the same rate as in England, you will be exactly as well off in public expenditure terms as under the Barnett formula. If you grow your tax base faster, you will be better off: but if you grow your tax base more slowly, in the long run public expenditure per head in Scotland will be reduced to about half that in England.”

Viewed in this light, the flaws in adjusted Holtham are very apparent. First of all, the target is a challenging one: given Scotland’s lack of economic powers, and the very different nature of the income tax base in Scotland compared to England, there are bound to be long periods when Scotland fails to meet the target. Secondly, the size of the eventual penalty if it fails to do so is so large, (about 50% of levels of English per capita public expenditure), that there is no realistic option of achieving something like parity by raising Scottish tax rates: and the attempt to do so would make the dynamics of the Scottish economy even worse. Adjusted Holtham, therefore, does not look a tenable option. 

3.
It seems clear that a more radical re-think on the indexation arrangements is required. One possibility, which would avoid the problems with both forms of Holtham indexation, while still giving the Scottish government a real incentive to grow the tax base, could be as follows. This option would involve setting an absolute target for growth in the Scottish tax base, rather than defining a target relative to the growth in the tax base in the UK as a whole. Under this system, the indexation factor for the abatement would be set at x% in real terms per annum, where x is some appropriately chosen constant.

This would avoid the problem inherent in both forms of Holtham indexation, of penalising the Scots if they fail to match some version of growth in the English tax base. It would give Scotland a real incentive to exceed the growth rate target. And this approach solves another very significant problem as well: it could be applied equally well to the indexation of the abatement for VAT receipts – a difficult problem which does not appear to have been thought about at all as yet.

This approach does, however, raise the difficult problem of how to choose the constant x. Two comments on this are relevant:-

a) It would be appropriate to choose a modest value of x: e,g., 1% in real terms. There are three reasons for this. First, the Scottish government has limited economic powers: so the influence it can have on the growth rate of the Scottish economy is fairly small. (Further, those powers it does have do not obviously impact all that positively on the economy, when exercised alone: for example, improving education, without being able to stimulate the demand for the resulting skills, could lead to increased emigration, rather than economic growth.) Secondly, income tax, which is the main component of Scotland’s devolved tax base, is not obviously a strong suite for Scotland: (given, for example, that Scotland has about 7.3% of overall UK income tax receipts, as against about 8.3% of UK population.) Thirdly, the inevitable downside of an absolute target is that Scotland will be penalised by the indexation arrangements on those regular occasions when the overall economic cycle turns adverse: setting too high an absolute target would make the lengths of such periods insupportably long.
b) There should be a procedure for regular review of the indexation factor, (and of other aspects of the financial settlement). Without such regular review, relative public expenditure will eventually head off to levels, (either too high, or too low), which would be politically unacceptable. But the general rules for such reviews should be laid down and agreed well in advance. In particular, if Scotland was managing to outperform on any specific value of x, it should be well understood that the adjusted indexation factor following the review would not simply be the latest rate of growth in the Scottish tax base: this would destroy the incentive element in the system.
It is not being suggested that this absolute target approach to indexation is ideal: there is a pro-cyclical aspect to it which would be of concern. But in the context where Scotland is being shoe-horned into the very unsatisfactory framework set out in the Smith report and Cm8990, any solution on indexation is going to be unsatisfactory: and absolute indexation may well be a good deal less-worse than either Holtham variant.
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Annex 1: Holtham indexation.
Notation and assumptions  

These are as in references (1) and (2). In particular, as in reference (2):
Let 

 denote expenditure in England in year t, and 

 expenditure in Scotland under the original Barnett formula: (strictly, “expenditure” here is that covered in the relevant DEL).

Let 

 denote population in England in year t, and 

 population in Scotland.

Let 

 denote the ratio of per capita expenditures between Scotland and England at time t, under the original Barnett formula.
Let k denote lag, (in years). 

It is assumed that

a) 

  : (i.e., expenditure in England grows at a constant rate.)

b)  

  for all t, where 

: (i.e., there is a constant relative rate of growth of population in England relative to Scotland).

c) In the annual public expenditure planning round, the new final year baseline is determined as being equal to the previous end year figure: and Barnett applies only to that end year, with population shares determined at a lag k.

And as in reference (1):

Let 
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 represent, respectively, tax revenues in England, Scotland and the whole UK in year t.

Let 
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 be the relative rate of growth in the tax base in England as compared to Scotland. It is assumed that 
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 is constant from year to year. In line with the assumption that tax take is proportional to tax base, it follows that
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Let 
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represent the abatement to the Barnett formula block grant in year t: then  
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 , under Holtham indexation, given the assumption that tax take is proportional to the tax base.

Let 
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 represent abated expenditure in Scotland in year t: 

therefore    
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Finally, let 
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 represent relative per capita spending levels in Scotland and England, when Scotland receives the abated block grant, plus its own revenues on devolved taxes.

Proof of Equation (1)
The formula for 
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 which is derived in the Annex to reference (2) can be rewritten as
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It is proved in the Annex to reference (1) that 
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It follows that 
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 EMBED Equation.3  [image: image39.wmf]]
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The assumption that the proportion of expenditure on “devolved” services in England which is funded by devolved taxes remains roughly constant implies that 
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 is of the general form given in equation (1).

“Fiscal autonomy”
Let 
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 = non-devolved taxes in year t, and suppose that 
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Let 
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 = public expenditure in Scotland under fiscal autonomy.
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Now, it follows from (2) in Annex 1 of reference (1) that 
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Hence 
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Since 
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is of the general form given in equation (3).

Annex 2: Adjusted Holtham indexation.
Notation is as in Annex 1.

Equation (4) in reference (1) gives a good approximation to relative per capita expenditure under adjusted Holtham as




[image: image67.wmf])

)

(

-

(1

)

E

T

)(

p

p

)(

T

a

(

 

-

 

R

 

 

R

t

t

E

t

0

S

0

E

0

0

t

t

f

l

=

&


The first term in brackets in this equation is the ratio of initial tax revenues between Scotland and England, and the second term in brackets is the ratio of English to Scottish population, so the product of these two terms will be approximately 1: and the third term in brackets is the share of “devolved” expenditure in England funded by devolved taxes, which is approximately 0.5 in Scotland, and is likely to be broadly similar in England. So the ratio of per capita expenditure is given by an equation of the form of formula (4) in the main body of the paper, in which the constant K is approximately 0.5.
Note
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